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LOI CAM DOAN

Tbi xin cam doan day la cong trinh nghién ctru cua riéng toi, cac két qua nghién
ctru duoc trinh bay trong luan an 1a trung thuc, khach quan va chwa timg dung dé bao vé
lay bat ky hoc vi nao.

Tbi xin cam doan rang moi su giup d& cho viéc thuc hién luan 4n di dugc cam on,
cac thdng tin trich dan trong luan an nay déu duoc chi ré nguén goc.

Ha Noi, ngay... thang... nam...

Tac gia luan an

Nguyén Hoang Phuwong



LOI CAM ON

Trong subt thoi gian hoc tap, nghién ctu va hoan thanh luan &n, nghién ctu sinh da
nhan duoc sy hudng dan, chi bao tan tinh cua céc thay co giéo, su giup d, dong vién cua
ban bé, ddng nghiép va gia dinh.

Nhan dip hoan thanh luan an, cho phép nghién ctu sinh dugc bay to long kinh
trong va biét on sau sic Thay gi4o GS.TS. Pham Vin Cuong va TS. Nguyén Vin Khoa
da tan tinh huéng dan, danh nhiéu cong stc, thoi gian va tao diéu kién cho nghién cau
sinh trong sudt qua trinh hoc tap va thuc hién dé tai.

Nghién ciu sinh xin bay to 1ong biét on chan thanh téi Ban Giam déc, Ban Quan ly
dao tao, Bo mon Cay luong thuc, Khoa N6ng hoc - Hoc vién Nong nghiép Viét Nam da tan
tinh gitip d& nghién ctu sinh trong qué trinh hoc tap, thuc hién dé tai va hoan thanh luan an.

Nghién ctu sinh xin chan thanh cam on Phong thi nghiém khoa hoc cay trong - Khoa
Nong hoc, Hoc vién Nong nghiép Viét Nam da cho phép nghién cuiru sinh sur dung vat liéu
va thiét bj phuc vu nghién cau.

Nghién ciru sinh xin chan thanh cam on tap thé lanh dao, can bo vién chirc Truong
Pai hoc Ty Béc da gitip d va tao diéu kién cho toi trong sudt qua trinh thyc hién dé tai.

Nghién cau sinh xin chan thanh cam on Trudng Pai hoc Tay Béc - Co quan chu tri dé
tai: Nghién ciru danh gia ham luong dau gao va anh huong caa diéu kién ngoai canh dén
chat luong dau gao ciia mot sé gidng IGa tai khu vic Tay Bac va dé tai: Nghién ctru danh
gi& ngudn gen phuc vy tuyén chon gidng lta san xuat gao lut tai viing Tay Béc da cho phép
nghién ctiu sinh str dung mot phan két qua nghién cau cua dé tai.

Nghién ciru sinh xin chan thanh cam on gia dinh, nguoi than, ban be, dong nghiép da
tao moi diéu kién thuan loi va gitip d ti vé moi mit, dong vién khuyén khich toi hoan thanh
luan an.

Mot lan nira nghién ctu sinh xin chan thanh cam on tat ca nhiing gitp d& quy bau cia
cé4c tap thé va ca nhan danh cho nghién cau sinh.

Ha Ngi, ngay ... thang ... nam 20...

Tac gia luan an

Nguyén Hoang Phuong
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TRICH YEU LUAN AN

Tén tac gia: Nguyén Hoang Phuong

Tén luan an: Nghién ctu dac diém ndéng sinh hoc va bién phap k¥ thuat canh tdc mat $6
gidng lua phuc vu san xuit gao 1ut tai ving Tay Bic.

Chuyén nganh: Khoa hoc cay trong Mai s6: 9 62 01 10

Muc tiéu nghién ctru:

Panh gia dac diém nong sinh hoc va chit lugng gao it cia cac mau gidng lua ban
dia va cac dong laa méi chon tao, tir d6 Iyra chon duoc dong, giéng c6 ning suét cao va
chét luong gao lut tdt tai cac viung tréng khéac nhau dé lam thuc phém. Pé xuit mot sb
bién phap k¥ thuat canh tac (lugng phan dam bon va mat do cdy) thich hop cho san xuét
laa phuc vu san xuat gao lat tai ving Ty Bic.

Noi dung va phwong phap nghién ciru

Noi dung nghién ctru: (1) Nghién ctru dic diém nong sinh hoc, dic diém hat, ham
luong dinh dudng va da dang di truyén cua cac gidng lta thu thap va cac dong lha moi
chon tao tai ving Ty Bic. (2) Nghién ctru anh hudng ctia ving sinh thai dén sinh truong,
ning suat va chat lugng ctia mot s dong, gidng lta chon loc san xuét gao Iat. (3) Nghién
ctru bién phap k¥ thuat canh tac ddi v6i gidng lta chon loc ¢6 tiém ning san xuat gao lut.

Déi tugng nghién ctru: 25 gidng lta nép rudng ban dia, 3 dong lta japonica mai
do Hoc vién Nong nghi¢p Viét Nam chon tao & thé hé BC;Fs.

Phuong phap nghién ctiru: Phuong phap bé tri thi nghiém ngoai dong va trong
chau, vai. Chi tiéu phan tich: (1) Chi tiéu nong sinh hoc gém thoi gian sinh trudng, ning
suat theo Quy pham khao nghiém VCU gidng lta (QCVN 01 - 55:2011/BNNPTNT), (2)
Phan tich da dang di truyén theo phurong phép SSR, giai phau phéi hat, vo lua theo phurong
phap cit ntra hat. (3) Céc chi tiéu sinh 1y gdbm cudng d6 quang hop bang méay do LSCi,
chi s6 SPAD, khéi luong chat kho tich liy. (4) Chi tiéu hoa sinh vé chit lugng gao gom:
ham lugng lipids (theo phuong phap Soxhlet), y - oryzanol (theo phuong phap HPLC),
protein (theo phuong phap Kjeldahl), amylose (theo phuong phap DNS).

Két qua chinh va két luin

1. Bé tai da xay dung bd dir licu vé dic diém ndng sinh hoc va chét lugng gao lut
clia 25 mau gidng la ban dia ving Tay Bac va 3 dong laa méi. Cac dong, mau gidng co
thoi gian sinh truong 121 - 151 ngdy, nang suét 3,7 - 6,7 tan/ha, 46 day vo lua 23,99 -
26,22 um, khéi lwong phdi 0,52 - 0,80 mg, ham luwong lipid 2,42 - 2,77%, y-oryzanol
49,77 - 66,26 mg/100 g, protein 7,51 - 12,14%, chat lugng com 1t 12 - 19 diém. Phan
tich 35 chi thi phan tir phat hién 25 chi thi da hinh véi 3,32 alen/locus, PIC cao nhét dat
0,39, phan chia vat li¢u thanh 5 nhom di truyén tai hé sb tuong déng 0,7, trong do Nép



bi¢n Bién 3 tach thanh nhoém riéng. Cac dong Jal2 (vo lua day), Ja23 (phoi to), Ja35
(phoi to va vo lua day) va miu gidng NSL4 va NDB3 duoc lya chon dé thir nghiém tai
cac ving trong khac nhau.

2. Panh gia 5 dong, gidng tai hai vung sinh thai cho thiy diéu kién moi trudng
anh huong rd dén sinh trudng, ning suat va chat luong gao lat. Tai canh dong Muong
Thanh, diéu kién nhiét d6 va btc xa thuan loi gitp dong Ja35 dat nang suét 7,4 tin/ha
(Xuan) va 6,9 tan/ha (Mua), dong thoi co khdi lwong hat 16n va ham lwong cac hop chét
dinh dudng trong 16p cam cao, phil hop phat trién san xuat gao lit. Trong nhom gidng
ban dia, NDB3 thé hién wu thé vé nang suét va ham lugng lipid va y-oryzanol, cho théy
tiém ning lam ngudn vt liéu cho san xuat va ché bién gao it ving mién nii phia Béc.

3. Mirc bon dam anh huong rd dén hoat dong quang hop va tich lity sinh khdi. Khi
tang lugng dam tir 0,5N Ién IN, cuong d quang hop tang tir 19,4 1én 23,7 pmol CO2/m?/s;
& 1,5N, chi s6 SPAD dat 41,2 va chat kho dat 56,4 g/khém. Nang suét cao nhat dat 31
g/khom & mirc IN va giam ¢ 1,5N. Mirc dam trung binh tdi uu cho can bang sinh truéng
va tich lity vét chat. Chat luong gao Iat ting theo mirc dam nhung khong cai thién 1 khi
bon vuot mirc 1N.

4. Mat do ciy va ché do bon phan anh hudng 1d dén cac yéu t6 cdu thanh ning
suét va nang suat. Mat do 33 khom/m? két hgp bén phan can ddi giup phat huy tiém ning
cua céc vat liéu. Trong diéu kién nay, Nép Dién Bién 3 dat 6,53 tin/ha véi 45 kg N + 90
kg P20s + 90 kg K2O/ha, trong khi Ja35 dat 7,47 tdn/ha tai mirc 90 kg N + 90 kg P»Os +
90 kg K»O/ha, thich hop san xuat gao It chat lugng cao tai ving T4y Bic.

X1



THESIS ABSTRACT
Author name: Nguyen Hoang Phuong
Thesis title: Research on agrobiological characteristics and technical measures for
cultivating some rice varieties for brown rice production in the Northwest region.
Major: Crop Science Code: 96201 10
Research Objectives
This study aimed to identify rice genotypes with high yield potential, superior

brown rice quality, and stable ecological adaptability in Northwestern Vietnam.
Indigenous rice landraces and newly developed rice lines were systematically evaluated
to select materials suitable for direct brown rice consumption, processing into brown rice
- based products, and extraction of rice bran oil rich in bioactive compounds. In parallel,
optimal agronomic practices, particularly nitrogen fertilization and transplanting density,
were determined to support sustainable brown rice - oriented rice production systems in
the region.

Materials and Methods

Field and pot experiments were conducted to evaluate agro - biological
performance, physiological traits, and brown rice quality. The experimental materials
included 25 indigenous rice landraces (nep tan), three japonica rice lines developed at the
BCsFs generation by Vietnam National University of Agriculture, and the introduced
Jjaponica variety Mizuhochikara. Growth duration and yield were assessed following the
national rice VCU testing protocol (QCVN 01 - 55:2011/BNNPTNT). Genetic diversity
was analyzed using SSR markers, while grain anatomical traits, including embryo size
and bran layer thickness, were examined via half - grain sectioning.

Physiological parameters included photosynthetic rate (LSCi system), chlorophyll
content (SPAD index), and dry matter accumulation. Brown rice quality was evaluated
through lipids content (Soxhlet extraction), y - oryzanol concentration (HPLC), protein
content (Kjeldahl method), and amylose content (DNS method).

Results and Discussion

1. The study established a comprehensive dataset on the agro-biological traits and
brown rice quality of 25 indigenous rice accessions from the Northwest region of Vietnam
and three newly developed rice lines. The materials exhibited growth durations of 121 -
151 days, grain yields of 3.7 - 6.7 t ha™', bran layer thickness of 23.99 - 26.22 um, embryo
weight of 0.52 - 0.80 mg, lipid content of 2.42 - 2.77%, y-oryzanol content of 49.77 -
66.26 mg per 100 g, protein content of 7.51 - 12.14%, and brown rice eating quality scores
of 12 - 19 points. Molecular analysis using 35 markers detected 25 polymorphic markers
with 3.32 alleles per locus) and an maximun polymorphic information content (PIC) of

0.39. Cluster analysis grouped the materials into five genetic groups at a similarity
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coefficient of 0.7, with Nep Dien Bien 3 forming a distinct cluster. Based on agro-
biological and genetic evaluation, the lines Jal2 (thick bran layer), Ja23 (large embryo),
Ja35 (large embryo and thick bran layer) together with NSL4 and NDB3 were selected

for further evaluation across different ecological regions.

2. Evaluation of the five selected lines and varieties across two ecological regions
demonstrated that environmental conditions significantly influenced plant growth, yield,
and brown rice quality. At the Muong Thanh field, favorable temperature and solar
radiation conditions enabled Ja35 to achieve yields of 7.4 t ha™ in the Spring season and
6.9 t ha' in the Summer season, accompanied by large grain weight and high
concentrations of nutritional compounds in the bran layer, indicating strong suitability for
brown rice production. Among the indigenous varieties, NDB3 showed advantages in
both yield and lipid and y-oryzanol contents, highlighting its potential as a valuable
genetic resource for brown rice production and processing in the mountainous areas of
Northern Vietnam.

3. Nitrogen fertilization level significantly affected photosynthetic activity and
biomass accumulation. Increasing nitrogen application from 0.5N to 1N increased the
photosynthetic rate from 19.4 to 23.7 pmol CO> m™2 s™!, while at 1.5N the SPAD value
reached 41.2 and dry matter accumulation reached 56.4 g hill"!. However, the highest
grain yield (31 g hill™") was achieved at IN, and declined at 1.5N, indicating that a
moderate nitrogen level is optimal for balancing plant growth and biomass accumulation.
Brown rice quality tended to improve with increasing nitrogen, but no substantial
improvement was observed beyond the 1N level.

4. Planting density and fertilizer regime significantly influenced the yield
components of the tested materials. A planting density of 33 hills m™ combined with
balanced fertilization effectively exploited the yield potential of the rice materials. Under
these conditions, Nep Dien Bien 3 achieved a maximum yield of 6.53 t ha™' with 45 kg N
+90 kg P20s + 90 kg K-O ha™', whereas Ja35 reached 7.47 t ha™ at 90 kg N + 90 kg P>Os
+ 90 kg K-O ha™'. These results demonstrate the promising potential of these materials
for the production of high-quality brown rice in the Northwestern region of Vietnam.
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PHAN 1. MO PAU
1.1. TINH CAP THIET CUA PE TAI

Gao lat 12 san pham thu duoc sau khi loai bo 16p vo trau nhung van bao
toan 16p cam va phoi - hai cau tric sinh hoc tap trung phan 16n cac hop chat dinh
dudng va hoat chat chirc nang cua hat IGa. Nho duy tri cac mé nay, gao lut c6 ham
luong vitamin, chat xo, khoang vi lugng va dic biét 1a y-oryzanol cao - hop chat
c6 hoat tinh chong oxy héa manh va tiém nang sinh hoc dang ké (Yong & cs.,
2025). Khdng chi duoc tiéu dung truc tiép, gao lut con 1a nguyén liéu quan trong
cho cac san pham ché bién nhu mi, sita thuc vat va thuc pham chiic nang; viéc bo
sung bot gao lat nguyén cam da duoc chimg minh lam gia tang ham luong
polyphenol, chat xo va cai thién gia tri dinh dudng cua san pham (Prachi & cs.,
2022; Hong & cs., 2023; Vu & cs., 2023). Trong bdi canh xu hudng tiéu dung thuc
phdm nguyén cam gia ting, thi truong gao It todn cau dat 10,9 ty USD nidm 2024
va dy bao ting 1én 15,5 ty USD vao nam 2033 (Imarc Group, 2024), cho thay tiém
nang phat trién 16n ciia nganh hang nay. Pong thoi, sy bién dong déng ké vé ham
lwong protein, lipids va y-oryzanol gitra cac giéng (Kun & cs., 2024; Swarnadip &
cs., 2023; Yong & cs., 2025) cho thay chat luong gao it chiu chi phdi manh bai
Kiéu gen, qua d6 dat ra yéu cau nghién cau va chon tao gidng theo dinh huéng
nang cao gia tri dinh dudng (Sakata & cs., 2016; Peng & cs., 2020; Pham Van
Cuong & cs., 2021).

Trén thé gidi, xu hudng nghién ciru da chuyén tir danh gia gao xat trang
sang gao lut nham phan anh dy da hon gia tri dinh dudng cua kiéu gen. Cac gidng
la tai Pong Nam A nhu Hom Mali, Sung Yod (Sangyod), Noui Khuea va
Riceberry cho thiy su khac biét rd rét vé thanh phan hoa sinh va dic tinh nu khi
phén tich ¢ dang nguyén cdm (Paramee & Panpipat., 2022; Jittimon & cs., 2025),
trong khi cac giéng tai khu vuc Bic Phi - Trung Pong nhu Giza 178, Sakha 108,
Egyptian Yasmin va Super 300 ciing thé hién su phan hoa dang ké vé chat luong
gao lut theo nén di truyén (Abdelsalam & cs., 2025). Tai Viét Nam, nhiéu giéng
lGa ban dia va lda mau nhu TD1, NCT-30, Khau cam panh, Lda cam, Nép cam
DPH6, Khau cam xang cing vai cac gidng cao san OM 5451, OM 6979, OM 1532,
japonica J02 di duoc khao sat dudi dang gao It va bude dau cho thay tiém ning
dang ké (Tran Thi Thu Huong & cs., 2017; Luwong Thi Kim Loan & cs., 2022; Vu
& ¢s., 2023). Tuy nhién, cac két qua nay con rai rac, chua duoc tich hop thanh hé
théng danh gia chuin héa. Thuc tién san xuat hién nay cha yéu khai thac cac gidng



dugc chon tao cho muc tiéu gao tring (nhu Basmati hoic Hom Mali) rdi st dung
& dang gao lat (Imarc Group, 2024; Paramee & Panpipat., 2022; Abdelsalam &
cs., 2025), dan dén chit luong chwa 6n dinh va chua tbi wu hoa gia tri dinh dudng
cua san pham.

Mic di d3 c6 nhiéu bang chiing cho thiy niang suat va chat luong dinh
dudng cua gao lut 1a cac tinh trang dinh luong phic hop, chiu sy diéu khién caa
kiéu gen va tuong tac kiéu gen voi moi truong (Pijug & cs., 2022; Noreen & cs.,
2022), hé thdng tiéu chi chon giéng hién nay van cha yéu tap trung vao cac chi
tiéu ndng sinh hoc truyén thdng. Cac chi tiéu dic thu cho gao lut nhu ham lugng
y-oryzanol, lipids, protein, polyphenol, ciu truc tinh bot, hoat tinh chdng oxy hoa
va dic tinh cam quan chua dwgc chuan hda trong hé thong danh gid giong
(Swarnadip & cs., 2023). Pong thoi, mbi quan hé giita dic diém sinh truong, diéu
kién canh tac va su tich lity cac hop chat sinh hoc trong gao it van chua dugc 1am
rd mot cach hé thdng, dic biét trong cac diéu kién sinh thai dic thu. Diéu nay cho
thay ton tai mot khoang trong nghién ciru dang ké trong viéc xay dung b tiéu chi
chon gidng chuyén biét cho gao lut.

Tir nhitng phan tich trén, c6 thé thay rang viéc phat trién gao lat tai Vieét
Nam hién van déi mat vai nhiéu han ché, bao gom: thiéu hé théng giéng chuyén
biét; nguon vat liéu chi yéu mang tinh chuyén d6i, chua t6i wu vé gié tri dinh
dudng; thiéu cac nghién ctu tich hop vé da dang di truyén va tuong tac kiéu gen
v6i moi trudng ddi voi cac chi tibu chat luong; chua xdy dung duoc b tiéu chi
chon giéng dong bo gitta nang suat va chat lwong; ciing nhu thiéu co sé khoa hoc
vé anh huong caa k¥ thuat canh tac va diéu Kién sinh thai dén tich lily hop chat
sinh hoc trong hat. Do d6, can thiét phai tiép can theo hudng tich hop gitta chon
gidng, danh gia kiéu gen - méi trudng va hoan thién quy trinh canh tac, nham xay
dung co s khoa hoc cho phat trién san xuat gao lut, dic biét tai cac ving sinh thai
dic thu nhu khu vuc Tay Bac Viét Nam.

1.2. MUC TIEU NGHIEN CUU

Panh gia duoc dic diém ndng sinh hoc va chat lwong gao lit cua céc gidng
lGa nép ban dia va cac dong lta méi chon tao, tir d6 lya chon dugc dong, giéng co
ning Suit cao va chat luong gao lut tét tai cac ving trong khac nhau. D& xuat mot
s6 bién phap ky thuat canh tac (cong thirc bon phan va mat do ciy) thich hop cho
canh tac IGa phuc vu san xuat gao lat tai ving Tay Bic.



1.3. PHAM VI NGHIEN CUU

Nghién ciru dugc thuc hién tai khu vuc Tay Bac Viét Nam gom cac tinh: Son
La, Dién Bién, Lai Chau.

Nghién ctru duoc thuc hién tir nim 2020 dén nam 2025.

Nghién ctu tién hanh danh gia dic diém ndng sinh hoc lién quan dén chat
luong gao lut va da dang di truyén cua cc giong lua ban dia. Panh gia kha ning
sinh truong, nang suat, chat luong cua cac giong lya chon tai 2 viing gom: Bac Tay
Bic (canh ddng Muong Thanh, tinh Pién Bién) va Nam Tay Bic (Cao nguyén
Méc Chau, tinh Son La). Xay dung quy trinh ki thuat canh tac trén co s6 ba té hop
phan bon va ba mat @6 cdy cho thi nghiém ddng ruong tai Méc Chau, Son La va
Thanh An, Dién Bién.

1.4. NHUNG DPONG GOP MOI CUA DE TAI

Nghién ctru da xay dung bo dit liéu khoa hoc toan dién vé dic diém nong
sinh hoc, ciu triic phdi, chat lwgng gao it va su da dang caa cac giéng lda nép ban
dia Tay Bic, gop phan bo sung co sd dir liéu ngudn gen lta ban dia Viét Nam theo
huéng khai thac gia tri dinh dudng phuc vu san xuat va chon tao gidng la lam gao
lut. Cac dong/giong cam 6n ¢ kha nang canh tac hai vu, dat ning suat 5,0 - 5,5
tan/ha, mang phdi 16n (> 0,7 mg) va /hoic vo lya day (> 24 um), ham luong lipids
trong gao lat > 2%, y-oryzanol > 60 mg/100 g va protein > 7,5 %, phu hop san
Xuit gao it va san pham ché bién tai viing Tay Bac. Trong d6, Nép Pién Bién thé
hién nang suat 6n dinh va chét luong tét; dong Ja 35 ndi bat vai phdi Ion, vo lya
day va ham luong lipids, y-oryzanol cao, ¢6 tiém ning phat trién san pham gia tri
gia tang.

Két qua cho thay su khac biét vé diéu kién chiéu sang giira Bién Bién va Moc
Chau anh huong rd rét dén ham luong lipid ctua gao lut, trong khi bién d6 nhiét
ngay - dém c6 lién quan chit ch& dén sy tich lity y-oryzanol nhung it tic dong dén
ham luong protein va amylose. Nhitng két qua nay gop phan 1am sang té anh huong
cua diéu kién sinh thai dén biéu hién chét lugng hat, ddng thoi cung cap co s¢ khoa
hoc cho viéc dinh huéng viing trong nham nang cao gié tri dinh dudng cia gao hit
& khu vuc Tay Bic.

CAc yéu t6 ky thuat canh tac, dac biét 1a luong dam va mat d6 cy, anh hudng
truc tiép dén quang hop, tich lity chat khé, nang suat va chit lugng gao hit. Tang
lwrong dam tir 45 1én 90 kg N/ha thic day quang hop va ning cao ning suét; tuy



nhién & mtc 135 kg N/ha, chat lugng c6 xu huéng cai thién nhung ning suat khdng
tang twong wng. Mat d6 33 khdm/m2 két hop muic bén 45 kg N/ha cho ning suét
t61 wu di v6i Nép Dién Bién, trong khi Ja 35 dat tdi vu & 90 kg N/ha ciing mat do,
tao co s¢ dé& xuat quy trinh k¥ thuat san xuit gao it phu hop tirng gidng va ving
sinh thai.

1.5. Y NGHIA KHOA HQC VA THUC TIEN CUA PE TAI

1.5.1. Y nghia khoa hoc

Két qua nghién ctru ciia dé tai gop phan bé sung va hoan thién co so khoa
hoc vé& méi quan hé gitta dic diém phdi hat véi vo lua va chat lugng gao lut, qua
d6 lam rd vai trd cua cac cau trdc hat trong viéc quyét dinh gia tri dinh dudng va
hoat tinh sinh hoc cua gao Itt nhu lipids, oryzanol.

Cac phan tich vé anh hudng ciia ving sinh thai, lugng phan dam va mat do
Ciy dén sinh truong, ning suat va chat luong gao it gop phan 1am 1 tuong tac
gitta Kiéu gen va mdi truong trong san xuat lda phuc vu ché bién gao lut va bao
ton khai thac nguon gen.

Két qua nghién ctiu 1a nguon tai liéu tham khao c6 gia tri cho cac nghién
ctu tiép theo vé chon gidng, sinh ly cay trong va chat luong gao, dong thoi phuc
vu cho cong tac dao tao va giang day trong linh vuc khoa hoc cay trong va cong
nghé thuc pham.

1.5.2. Y nghia thuc tién

Céc két qua nghién ctu da xac dinh dugc mau gidng lta Nép bién Bién va
dong lta Ja 35 thich hop san xuat gao lut, cung cip co sé cho viéc lya chon va phat
trién cac giéng lda co tiém ning san xuat gao lat tai ving Tay BAc.

Nghién cau xac dinh duoc luong phan dam bén va mat do cay thich hop
cho cac dong, gidng gop phan xay dung quy trinh k¥ thuat canh tac lda.



PHAN 2. TONG QUAN TAI LIEU NGHIEN CUU

2.1. SAN XUAT VA TIEU THU GAO LUT
2.1.1. San xuét va tiéu thu gao lit trén thé gigi

Theo s6 liéu thong ké nam 2024 cua Sky Quest Technology Consulting cho
biét: Thi truong gao lut thwong mai thé gigi ndm 2023 dat 2,06 ty d6 la, xép hang
1402/4644 trong cac loai ndng san. Ti 18 trong thi phan thuong mai thé gigi chiém
0,0091%, xép hang 1402/4644. Tang truong xuat khau - 8,02% (2022 - 2023),
nudc xuat khau hang dau 12 An Do véi 421 triéu do la, nuéc nhap khau hang dau
1a Vuong qudc Anh véi 312 tridu d6 la. Trong giai doan 2022 - 2023, cac nudc
xuat khau gao It tang truong nhanh nhat 1a An Do (156 triéu do la), Uruguay (47,2
triéu do la) va Paraguay (43,1 triéu d6 la). Trong cung ky, cac nwdc O muc tang
nhap khau gao lat 16n nhit 1a Vuong qubc Anh (63,8 tridu db la), Brazil (60,9 triéu
d6 la) va Viét Nam (44 triéu d6 la). Nam 2023, cac nudc xuat khau gao lat hang
dau 12 An Do (421 triéu do la), Pakistan (360 triéu d6 la) va Uruguay (164 triéu do
la). Trong cling niam, cac nudc nhap khau gao lat chinh 13 Vuong quéc Anh (312
trieu do la), Bi (193 tridu do la) va Han Quéc (184 tridu do la). Nam 2023, cic
qudc gia c6 thang du thuong mai 16n nhat vé& gao lut 12 An Do (421 triéu d6 la),
Pakistan (360 triéu d6 la) va Uruguay (164 triéu do la). Nguoc lai, cac qubc gia co
tham hut thwong mai 16n nhat vé gao it 13 Vuong qudc Anh (- 309 triu do la),
Han Quéc ( - 182 triéu do la) va Bi ( - 146 triéu d6 la). Nam 2023, cac quéc gia
ma gao lut duoc xép hang cao nhat trong danh muc nhap khau caa ho la Niger (tht
8), Lanh thd Nam Cuc thudc Phép (tha 24) va Togo (thir 35). Nam 2023, cac qudc
gia ma gao, da tach vo (nau) duoc xép hang cao nhat trong danh muc xuét khau
cua ho la Paraguay (thtr 11), Guyana (thir 12) va Uruguay (tht 14) (Sky Quest
Technology Consulting., 2025, OEC., 2025).

Niam 2024, Quy md thi trudng gao lat toan cau dugc Tap doan IMARC uwéc
tinh dinh gida 6 mac 10,9 ty d6 la My, thi truong nay sé dat 15,5 ty d6 la M¥ vao
nam 2033, vai toe do tang truong kép hang nam (CAGR) 1a 3,97% trong giai doan
2025 - 2033. Khu vyc Chau A - Thai Binh Duong hién dang thng tri thi truong,
nam giir thi phan dang ké hon 43,2% vao nam 2024. Thi truong dang ting trudng
vira phai nho ¥ thire vé sirc khoe ngay cang cao, toe do do thi hda nhanh chong, so



thich an udng thay doi va mic thu nhap ting cao. Cac sang kién cua chinh phu
thuc day ché do an ubng lanh manh, cing véi méi lo ngai ngay cang tang vé an
toan thuc pham va chét lugng 1a mot sé yéu té khac thuc day thi phan gao lat
(Imarc Group, 2024).

Hién nay, viéc sir dung gao it ngay cang ting chiu anh huong dang ké tir
su ma rong kinh doanh cua cac dai siéu thi va siéu thi. Theo bao cao tai thi truong
An Do, tinh d¢én nam 2025, An Do 6 66.225 siéu thi, ting 3,88% so voi nim 2023.
Céc hinh thac ban Ié nay cung cap cho ngudi tiéu ding nhiéu loai thuc pham, bao
gom ca gao lut, va dap tng nhu ciu ngay cang tiang vé cac lya chon thuc pham
lanh manh hon. Cac dai siéu thi va siéu thi khdng chi dam bao san hang hoa ma
con cung cap gia ca canh tranh, gidp gao lat d& tiép can véi nhiéu d6i twong hon.
Khi s¢ thich ctia nguoi tiéu ding chuyén sang ngii coc nguyén hat va 16i song lanh
manh hon, cic cira hang ban ¢ nay dong vai tro 1a kénh phan phdi quan trong,
khuyén khich nhiéu nguoi hon két hop gao liat vao ché do an uong hang ngay cua
ho. Nhan thtrc ngay cang ting vé loi ich dinh dudng cta gao lut, ciing véi su san
c6 caa nod tai cac cira hang bén I¢ chinh théng, dang thuc day su phd bién cua né
trén khap khu vuc (Imarc Group, 2024; Oec, 2025).

2.1.2. San xuat va tiéu thu gao hit tai Viét Nam

Gao lut dang dan trg nén pho bién trén thi truong do ngudi tiéu dung da
tang cuong nhan thac vé st khoe (Vién Khoa hoc Néng nghiép Viét Nam, 2022).
Ngudi tiéu dung ngay cang quan tam dén suc khoe va 16i séng lanh manh. Gao
lit, v&i ham lugng chét xo, vitamin va khoang chat cao hon gao trang, dugc xem
la thue pham hd trg giam can, kiém soat duong huyét (hd trg bénh nhan tiéu
duong), va tét cho tim mach (Min & cs., 2024; Nayu & cs., 2025). Xu huéng an
kiéng/giam can d3 khién nhiéu nguoi tiéu dung luya chon gao it dé thay thé gao
tring trong cac ché do an kiéng, giam can, hoic theo xu huéng thuc dudng do
gao it gip no lau va cai thién qué trinh trao doi chat (Naseem & Javed, 2020
Rahmadanih & cs., 2020). Bén canh dé, nhu cau tim kiém gao lut hitu co khong
st dung hoa chit doc hai dang ngay cang phd bién. Diéu nay thac diy cac nha
san xuét chuyén sang phuong phap canh tac hitu co, tao ra co hoi cho thi trueong
san pham chat lugng cao.



Béang 2.1. Pic diém maot s6 loai gao Ikt ndu trén thi trudng tai Viét Nam
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(Ngudn: Thong tin khao sat thi truong cua tac gia tir internet)

Gao lat nau trén thi truong Viét Nam cd gia bién dong tir 8.108 - 8.750
VND/kg cho loai 1 va 7.857 - 8.050 VND/kg cho loai 2. Tuy nhién, méot sé san
pham theo huéng hitu co hoic hitu co ¢6 gia cao hon, cu thé tir 30.000 - 60.000
VND/kg. Ngoai gao thong thudng, gao It nau dang duoc st dung dé ché bién cac
san pham mi, ban, phé (Hong & cs., 2023).

Béo céo cua Bo Cong Thuong cho thdy nam 2024 danh dau mot cot méc
quan trong caa nganh lda gao Viét Nam, véi san luong va gié tri xuat khau déu dat
muc ky luc, qua d6 giap Viét Nam tiép tuc duy tri vi thé trong nhoém ba quéc gia
xuat khau gao 16n nhat thé gioi. Tong lugng gao xuat khau dat trén 9,0 triéu tan,



turong duong 5,67 ty USD, khdng chi gop phan tiéu thu thdc, gao hang hda ma con
bao dam loi ich kinh té truc tiép cho ngudi san xuat IGa (Bo Coéng Thuong, 2025).
Duéi tac dong tich cuc caa cac hiép dinh thuong mai thé hé méi nhu EVFTA (Hiép
dinh Thuong mai ty do Viét Nam - Lién minh Kinh té A - Au) va UKVFTA, cac
doanh nghiép xuat khau gao da tan dung hiéu qua cac wu dai vé thué quan va tiép
can thi trudng, qua d6 md rong quy md va pham vi xuat khau. Gao Viét Nam ngay
cang khang dinh uy tin vé chat luong va thuong hiéu trén thi truong quoc té, dap
{rng tbt cac yéu cau ngay cang khat khe vé vé sinh an toan thuc pham va tiéu chuan
ki thuat. Nhu cau nhap khau ting manh tir cac thi truong truyén théng va trong
diém nhu Philippines, Indonesia va Malaysia da tao dong luc quan trong thtic déy
tang truong xuat khau gao trong nam 2024. Pong thoi, co cau thi treong xuat khau
tiép tuc c6 sy dich chuyén theo huéng da dang hda, ma rong sang céac thi truong
méi va giau tiém nang tai chau Au va chau Uc, noi khéi lwong xuat khau con khiém
t6n nhung mang lai gia tri gia tang cao (Tong cuc Théng ké, 2025).

Bang 2.2. Mét so6 san pham ché bién tir gao It tai Viét Nam

Tén san T A Thwong hiéu R
2 Dac diém noi bat oz Cong dung
pham tiéu biéu
Dang so1 tron, nho, thuong Thay thé bun gao tring
Bun Gao | kho va can luoc. CO mau | Safimex, Bich Chi, trong cac mon bun bo,
Lat Nau | nau nhat dac trung cua Moc Viét, Mikiri bun ri€u, bun tron, bun
cam. XQ0.
Phé G Dang soi det, to, dai, Bich Chi, Safimex, |Thay thé pho tring trong
¢ Gao .
Lt N; thuong c6 dog trong sau khi| Green Food, Organic | mon phd nudce truyén
ut Nau . .
ludc. House thong, pho kho, phd cudn.
Dang s¢i mi tron hodc det, Thay thé mi g01, mi Y
. . .. .. . s|Hebekery; Food; APC S
Mi Gao |dai hon bun va phd, c6 thé trong cac mén xao, mén
o . 2 .+ | Group; Doha Food; i
Lot Nau | c6 hinh dang giong mi Y . nude. Rat pho bién trong
T Ba Bay/ Lotus. o
(Spaghetti) hodc hu ticu. ché do Eat Clean.
Giau chét xo, vitamin &|VNM Zori, TH True| HS trg giam can, cai
Si Khoang chit, chat chong|Rice, Woongjin. Ojita,| thién tiéu hoa, ting
ra gao . .
1'%' oxy hoa, it chat béo, khong|Balance Organic, Riso| cudng strc dé khang, bao
u .
gluten, khong lactose. Tot|Scotti, TH True Rice,| v€ tim mach, [am dep da
cho tim mach. CG Food, Life's Food. | va hd trg hé than kinh.

(Nguon: Thdng tin khao st thi truong cua tac gia tir internet)




Xu huéng tap trung vao cac dong gao co gia tri cao, phi hop véi nhu cau
thi truong va lgi thé canh tranh cua Viét Nam duoc duy tri 6n dinh, trong d6 cac
san pham nhu gao thom, cac dong ST, gao tring cao cip va gao japonica ngay
cang duoc wa chudng, véi gia xuat khau ciaa mot sé chung loai dat muc cao nhat
trong vong mudi nim qua. Dic biét, gao thom ghi nhan tdc d6 ting truong vuot
troi so véi cac nam trudc, phan anh sy phi hop caa nhdm san pham nay véi nhu
cau da dang cua thi treong quéc té. Nguoc lai, xuat khau gao nép va tim nép suy
giam dang ké do nhu cau tir Trung Qudc - thi trudng nhap khau chu luc cua cac
mat hang nay - giam manh (Bo Cong Thuong, 2025).

Theo sé liéu cua Tong cuc thdng ké, tong dién tich gieo cdy lia nim 2024
dat 7,09 triéu ha, cho san luong 43,4 triéu tan thoc, giam khoang 35 nghin tan so
v6i nim 2023. Sau khi trir tiéu ding ndi dia, luong théc hang héa phuc vu xuat
khau ctia ca nudc, chu yéu tap trung tai cac tinh Bong bang séng Ciru Long, dat
khoang 15,2 triéu tan thoc, twong duong 7,6 triéu tan gao hang hoa. Trong co cau
nay, nhdm gao chat lwong cao chiém khoang 3,2 triéu tan, gao thom va dic san dat
2,5 triéu tan, gao chat lugng trung binh dat 1,15 triéu tan va gao nép dat 0,75 triéu
tan. S liéu cua Cuc Hai quan cho thay tong lwong gao xuat khau nam 2024 dat
9,0 triéu tan Vi tri gia 5,67 ty USD, gia xuat khau binh quan dat 627,19 USD/tan,
tang lan luot 11,1% vé khdi lwong va 21,2% vé gid tri so véi nam 2023; gia xuét
khau binh quéan ting thém 52,18 USD/tan. Philippines tiép tuc Ia thi trudong nhap
khau Ié6n nhét caa Viét Nam véi 4,22 triéu tan, ting 34,67% so v6i ndm 2023 va
chiém 46,7% tong luong gao xuat khau. Indonesia ding thir hai véi hon 1,26 triéu
tan, ting 7,8% va chiém 13,9%, tiép theo 1a Malaysia véi khoang 0,72 triéu tan, ting
81,4% va chiém gan 8,0% tong lugng xuat khau. Co cau chung loai gao xuat khau
tiép tuc phét trién phi hop voi dinh hudng cua Chién lugc phéat trién thi truong xuat
khau gao dén nam 2030 theo Quyét dinh s6 583/QD - TTg ngay 26/5/2023 cta Thu
tuéng Chinh phu, trong d6 gao thom chiém khoang 40,8% tong luong xuat khau,
tang 16,4% so v&i nam 2023, va gao trang cac loai chiém 39,8%, ting 20,4%; phan
con lai bao gdm gao nép, tim va cac loai gao khéc (Tong cuc Théng ké, 2025).

Trong khi d6, phan khdc xuat nhap khau gao lat hién van chwa duogc théng
k& mot cach doc 1ap ma thuong duoc gop chung vao nhém gao chét luong cao
hoic cac san pham ngii cdc theo md HS, trong d6 ma HS 100620 ap dung cho gao
It néi chung, mé& 10062010 cho gao Hom Mali va mé 10062090 cho céac loai gao
It khac. Viéc thiéu phan tach rd rang trong hé thdng thdng ké di giy kho khin



cho viéc danh gia chinh xac quy mé va tiém ning thi truong gao lat. Dir liéu tai
thi trudng Singapore cho thay gia tri nhap khau gao hat tir Viét Nam nim 2024 chi
dat khoang 322.000 SGD, giam 34,29% so v&i nam 2023, phan anh nhitng han ché
trong phat trién va dinh vi san pham gao lat Viét Nam tai céc thi truong cao cap
(Thuong vu Viét Nam Tai Singapore, 2025).

Bén canh cac bao cao thi trudng, nhiéu nghién cau khoa hoc da chi ra rang
xu huéng gia ting tiéu thu gao lat trén thé gidi c6 mdi lién hé chit ché véi gia tri
dinh dudng vuot troi va cac dac tinh chire nang cua gao Iat so vai gao xay xat
trang, dac biét 1a ham luong chat xo, hop chat phenolic va céc chat chéng oxy héa
tu nhién.

2.2. PAC PIEM CUA GAO LUT

Hat gao gdm ba phan chinh 13 ndi nhii, 16p cam (bao gdm aleurone) va phoi.
Trong d6, ndi nhii cht yéu chira tinh bot, con 16p cam va phéi 12 noi tap trung phan
16n cac hop chat dinh dudng va hoat chat sinh hoc ciia gao it (Goufo & Trindade,
2014; Juliano & Tuafio, 2019). Lép aleurone nam gitta ndi nhil va vo hat, dong vai
trd quan trong trong tich lity protein, lipid va khoang; s6 16p té bao aleurone c6 thé
anh hudng truc tiép dén ham luong lipid va céc hop chéat chong oxy hoa trong hat
(Khin & cs., 2015; Ohn & cs., 2010). Phéi gao 1a mé séng giau enzyme, lipid va
vitamin, c6 vai trd quan trong trong qué trinh nay mam va quyét dinh mot phan gia
tri dinh dudng cua gao lit. Cac nghién ctru cho thay cac dong laa co phéi 16n
thuong tich lily nhiéu lipid va hop chét lipophilic hon so véi cac giéng thong
thuong (Bo & cs., 2020; Ming & cs., 2019). Pong thoi, nhitng bién di di truyén
1am ting s6 16p aleurone hodc kich thudc phdi ¢ thé mé rong kha ning tich lity vi
chat trong hat va dugc xem 13 huéng tiém ning trong chon giéng nham nang cao
gia tri dinh dudng cta gao lit (Ronald & cs., 2021; Sakata & cs., 2016).

2.2.1. Pic diém hinh théi, cau tao va gia tri dinh dwéng caa gao lit
2.2.1.1. Hinh thai hat gao

V& mat giai phau, hat lGa (théc) bao gdm 16p v triu bao vé bén ngoai va
phan hat bén trong. Sau khi loai bo voé triu, phan con lai 1a gao lut, dugc cau tao
boi céc 16p vo lya (aleurone), phdi va noi nhii. Noi nhil chiém vi tri trung tam va
la kho du trit tinh bot chu yéu caa hat. V6 trau chiém khoang 20% khéi lwong théc,
Vvé6i bién do dao dong tir 16 - 28% tuy thudc vao gidng. Trong thanh phan khéi
lwong cua gao lut, 16p vo lua chiém khoang 5 - 8%, phdi khoang 2 - 3%, trong khi
noi nhit chiém ty 18 ap dao, dat 90 - 91% khéi lwong hat (Juliano & Tuafio, 2019).
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Hinh thai hat gao dwoc xem 1a mét trong nhitng yéu té quyét dinh hiéu qua
ché bién va chat luong san pham gao & quy mé cdng nghiép, tir d6 anh hudng truc
tiép dén muc d6 chip nhan cua thi truong tiéu dung. Nhiéu nghién ciru dd chung
minh mdéi lién hé chit ché gitta cac chi tiéu hinh théi hat véi chit luong xay Xat,
dic tinh nau va cam quan thuc pham (Ahmed & cs., 2019). Chiéu dai, chiéu rong
va do day hat gao lat 1a cac chi tiéu hinh thai quan trong phan anh dic diém di
truyén va gia tri sir dung cua giong lua. Cac nghién ctru da ghi nhan chiéu dai hat
thuong dao dong khoang 6,48-6,77 mm, dong thoi bién dong dang ké vé chiéu
rong va do day giira cac kiéu gen (Rezk & cs., 2024). G pham vi rong hon, kich
thudc hat c6 thé bién thién khoang 5-7 mm di vai chiéu dai, phan anh su da dang
kiéu hinh va chiu su chi phdi cia nhiéu locus dinh luong lién quan dén phat trién
hat (Ponce & cs., 2020). Su sai khac nay 1 co s¢ dé phan nhoém giéng theo dang
hat va phuc vu dinh huéng chon giéng, ché bién. Tuong tu, Shittu & cs (2009) ghi
nhan su bién thién hinh thai rong ¢ céc gidng lda cai tién, véi chiéu dai hat tir 6,87
- 7,76 mm, chiéu rong tir 2,46 - 2,90 mm va do day tir 1,82 - 2,05 mm. Trong luong
1.000 hat dao dong trong khoang 25,42 - 33,85 g, trong khi khéi lwong riéng biéu
kién va khéi luong riéng thuc lan luot dat 0,83 - 0,87 g/cmd va 1,41 - 1,57 glem3.
Cac bién di hinh thai nay duoc ghi nhan r6 rét giira cac vung dia Iy khac nhau trén
thé gidi va co tac dong truc tiép dén kha ning chap nhan cia ngudi tiéu dung cling
nhu yéu cau ky thuat caa nganh cong nghiép ché bién gao (Shittu & cs., 2009).

BGR1 ZH11 PER-Z#2 PER-Z#3 PER-Z#14

e e A

A.Gao

B.Gao
da tach

BGR1 ZH11 PER-Z#3

Pericarp
a - -
= ) Endosperm
- » 1 mm
Y

Hinh 2.1. Mau sic gao lit (A), gao xat (B), va mit cat ngang (C) hat gao caa
mét s6 mau giong lta

C. Cat
ngang

Ngudn: Zhu & cs. (2017)
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Hinh 2.2. Mau sac gao lit (A), gao xat (B), va mat cat ngang (D) hat gao
ciia mét s6 mau giong lua

Nguon: Zhao & cs. (2022)

Bén canh kich thudc va hinh dang, mau sic gao lut ciing thé hién sy da dang

dang ké giira cac giéng, tir nau nhat dén nau sim, d6 sam hodc gan nhu den, dic

biét pho bién & cac gidng lua trong tai ving cao va khu vuc doi ndi. Nhiéu gidng

gao lut c6 16p vo sdm mau dugc ghi nhan 1a gidu cac hop chét sinh hoc ¢6 hoat

tinh chirc nang. Trong hanh vi tiéu ding, mau sac hat gao 1a mot chi tiéu vat ly

quan trong chi phdi quyét dinh lya chon san pham, do ngudi tiéu dung thuong lién

hé truc tiép mau sac voi gia tri dinh dudng va loi ich stc khoe. Cac nghién ctu da

chi ra rang gao lut c6 mau 12 ngudn phong phu cac hop chat phenolic va chat chéng

oxy hda manh, gép phan nang cao gia tri dinh dudng va tiém ning ang dung trong
thuc pham chie nang (Sompong & cs., 2019).
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Céc nghién citu GWAS gan ddy di xac dinh nhiéu OTL lién quan dén kich
thudce, hinh dang va khéi lwong hat laa, cung cap co s& di truyén cho viée cai tién cac
tinh trang hinh thai phuc vu muc tiéu ché bién va thuong mai (Nkulu & cs., 2023).
2.2.1.2. Dac diém phoi hat gao

Ph6i hat gao nam & mit bung cuaa hat, cha yéu gém I6p scutellum va truc
phéi, trong d6 scutellum dong vai trd nhu mé din trung gian, diéu phdi sy vén
chuyén chit dinh dudng giira noi nhii va phoi. Gao c6 phdi khdng 16 ngay cang
dugc quan tam do pht hop vai xu hudéng tiéu dung thuc pham lanh manh va gié tri
dinh dudng cao. Cac nghién cau di truyén phan tir da xac dinh gen large embryo
(le) la yéu t6 quyét dinh kich thuéc phdi trong hat lua. Dot bién tai locus nay lam
tang dang ké kich thuéc phoi va kéo theo sy gia ting ham lwong lipid, vitamin va
cac hop chat chéng oxy hda trong gao lat (Gileung & cs., 2019; Ming & cs., 2019).
Céc giong lta phoi khong 16 va cac san pham ché bién tir chiing da duoc tng dung
rong rai trong thuc pham, y hoc va cac san pham cham séc suc khoe, qua dé thé
hién y nghia khoa hoc va gia tri kinh té dang ké. Nhd ham lugng dinh dudng dic
thu, dic diém ndng hoc va tiém nang phat trién san pham, Ita phdi khong 16 duoc
xem la mét trong nhitng nhém lda chitc niang c6 trién vong trong tuong lai (Peng
& cs., 2020).

So voi céc gidng la trong thong thuong, 1Ga phdi khong 16 ¢6 su gia ting
dang ké vé ham luong axit amin, vai tong ham luong 17 loai axit amin ting tir
4,77 - 37,09% va tong axit amin thiét yéu tang tir 2,52 - 35,62%. Dong thoi, thanh
phan khoang chat trong hat ciing phong pht va da dang hon. Pang chd ¥, ham
lugng GABA trong gao It tir IGa phdi khong 16 tang trung binh 286,58%. Trong
lugng phdi twong d6i c6 mbi twong quan duong véi ham luong hau hét cac chat
dinh dudng, cho thay khi kich thudc phoi tang, gia tri dinh dudng tong thé cua
hat gao ciing gia ting. Trong cac dot bién phdi khéng 16, ham luong GABA trong
gao lut tang lan luot 150%, 400% va 850% twong (rng Vai Su gia tang kich thuéc
phdi theo thit tu le (phdi to) < ge (phdi khong 16) < ges (phdi siéu khong 16) (Peng
& cs., 2020).
2.2.1.3. Vo cam

Lép vé cam 13 16p mé nam giira vo trau va ndi nhii, bao gdbm pericarp, testa,
|6p aleurone va phoi; day 1a phan tap trung phan 16n lipid, protein, vitamin va cac
hop chét sinh hoc cua hat laa, do d6 dong vai trd quyét dinh gié tri dinh dudng cua
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gao lut (Patel & Naik, 2004). Day 1a phan giau dinh dudng nhat cua hat l0a, chta
nhiéu lipid, protein, vitamin nhém B, khoang va céc hop chét sinh hoc nhu y-
oryzanol va polyphenol, c6 vai trd quyét dinh gia tri dinh dudng va hoat tinh chdng
oxy hoa cua gao lat, cung cip khoang 40% téng khoang, 90% phét pho, 50%
niacin, 50% lipids va x4p xi 50% hop chat phenolic cua toan hat. Aleurone - 16p
té bao ngoai clng cua ndi nhii - clng véi phdi quyét dinh gia tri dinh dudng cua
cam, chiém hon 66% khdi lwong cam va c6 cau tric, chirc ning khac biét rd véi
noi nhil gidu tinh bot (Xiao & cs., 2016). Sé 16p aleurone lién quan truc tiép dén
tich lity vi cht thiét yéu nhu Fe va Zn (Ronald & cs.,2021). O cip d6 phan tu, su
phét trién va chirc ning cua 16p aleurone chiu su diéu hoa cua nhiéu gen dic hiéu.
Yéu té phién md OsNF-YB1 duoc biéu hién dic thi tai aleurone va déng vai trd
quan trong trong van chuyén sucrose va qua trinh tich lity vat chat trong noi nhi
(Jing & cs., 2016). Bén canh dé, cac nghién ciru 1ap ban dd QTL ciing cho thay
nhiéu locus di truyén lién quan tryc tiép dén do day Iop aleurone va ham lwong
lipid trong cdm gao (Ohn & cs., 2010).

Dot bién aleurone day (ta2-1) do bién d6i tai intron 14 cia OsSROS1 1am xuat
hién 4 - 8 16p aleurone, tham chi téi 10 I6p & mot s6 ving, so voi mot 16p & kiéu
hoang d3; di kém 1a gia ting protein, lipids, tinh bot, khoang, chat xo, chat chdng
oxy héa va vitamin, du mac tang vi khoang khong hoan toan ty I€ thuan véi do day
mo6 (Ronald & cs.,2021). Thanh phan lipids ciing tai cu tric dang ké: TAG ting
79%, phosphatidylcholine tang 97%, acid oleic tang 32%, trong khi linoleic va
palmitic giam lan luot 22% va 5% (Ronald & cs.,2021). Vé phan bé mé, lipids tap
trung chu yéu & phéi va cam; gao lat chira 2,0 - 3,5% lipids nhung chi con 0,3 -
0,6% sau xay xat (Juliano & Tuafio, 2019), trong d6 TAG, y-oryzanol va
tocopherol tap trung ¢ aleurone va phéi (Madhumita & Naik, 2004).

O cép d6 té bao va phan tu, aleurone 1a md sbng giau ty thé va thé dau; ting
s6 1op dong nghia mé rong “dung luong sinh hoa” tong hop va tich lily TAG. Gen
Ta-1/mtsshb1 ma hoa protein mtSSB duy tri 6n dinh bo gen ty thé; dot bién l1am
thay d6i trang thai nang lwong va tai lap trinh phan hda noi nhii theo hudng ting
|6p aleurone va tich 1y lipids (Li & cs., 2021). FLO26 cung locus vai mtssbl tham
gia sao chép va cit ndi RNA ty thé; rdi loan qua trinh nay 1am suy giam ATP va
diéu hoa tiang 16p aleurone (Teng & cs., 2024). Do lipids va tinh bt canh tranh
tién chat carbon chung, chién luoc két hop mtssbl, ting AtDGATI va bat hoat
AGPL2 d3 nang ham luong dau tir 2% lén gan 12% khéi lwong hat (McGuire &
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cs., 2025), khang dinh vai trd quyét dinh caa md aleurone trong tich liy lipids.
Tong thé, 1am day vo lua 1a hudng tiép can co co sé giai phau - sinh ly - phan tir
rd rang nham nang cao ham lwong lipids va gia tri dinh dudng - cdng nghiép cua
hat l0a.
2.2.1.4. Ngi nhii

Noi nhil hat gao duoc cau thanh bai hai md chinh gdm néi nhii chira tinh
bot & trung tm va 16p aleurone bao quanh néi nhi va phoéi. Cac mé c6 ngudn goc
tir md me ¢ |6p ngoai, bao gom vé qua, vo hat va nucellus, dam nhiém chirc nang
bao vé va hd trg su phat trién caa hat (Juliano & Tuafio, 2019). Trong qué trinh
ché bién, gao lut duoc xay xat nham tao ra gao xay hoic gao danh bong theo nhu
cau tieu dung. Murc do xay xat cd anh huang quyét dinh dén chat luong va gia tri
dinh dudng cua gao thdong qua viéc loai bo phdi, I6p aleurone va tham chi mot
phan noi nhil giau tinh bot. Phan hat con lai sau xay xat cha yéu 1a ndi nhii, giau
tinh bot va protein, do d6 cac dac tinh Iy hda ciia ndi nhii tré thanh yéu to then chét
chi phdi chat lugng sir dung cubi cling ciia gao. Tuy nhién, cau tric, thanh phan va
kich thudc cua nodi nhii chiu sy diéu hoa manh mé bai twong tac vai cac mé 1an
can, dac biét 1a phoi, trong sudt qua trinh phat trién hat (Ingram, 2020). Céc nghién
ctru gan day cho thay su giao tiép sinh ly giita phoi va noi nhii duoc diéu phdi bai
mang ludi tin hiéu hormone, chat van chuyén va diéu hoa gen phuc tap, trong do
viing tiép giap phoi - noi nhii dong vai trd trung tim trong viéc dong bo hoda qua
trinh phat trién cua toan bo hat (Lu & cs., 2020; Nicolas & cs., 2020).

Chat luong gao duoc danh gia thong qua nhiéu chi tiéu nhu cau trdc hat,
thanh phan héa hoc va dic tinh nau an, phan anh su twong tac gitta kiéu gen va
diéu kién moi treong (Jawaria & cs., 2023; Noreen & cs., 2022). Xét trén phuong
dién vat Iy va hda hoc, chat lugng gao thuong dugc danh gia thong qua cac dic
tinh cua noi nhil giau tinh bot, noi tap trung cac hat tinh bot va protein. Phan 16n
cac nghién ctu vé chat luong gao déu tap trung vao nodi nhii va chi ra rang qua
trinh chuyén hoa carbon va nitrogen, ciing nhu su phdi hop giita hai dong chuyén
hoa nay, 1a co so hinh thanh cac tinh trang quan trong nhu do bac bung va chat
luong an. Nhitng bién d6i trong tich lily va to chuc vi cu tric caa tinh bot va
protein trong noi nhii ¢ thé dan dén su khac biét dang ké vé tinh chat nau va cam
quan cua gao thanh pham. Sy hinh thanh viing bac bung lién quan chit ché dén sy
sap xép long 1éo cua cac hat tinh bot va sy phan bé khong dong déu caa protein
trong noi nhii (Zhao & cs., 2016). Hién tugng niy ciing thuong xuat hién & cac
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dong lta phdi 16n do su thay ddi trong qua trinh tich liy vat chat caa noi nhii (Peng
& cs., 2020).

Noi nhil khong chi dong vai tro 12 ngudn dy trit dinh dudng cho su phat trién
ctia phéi ma con tao ra c4c rao can vat Iy va sinh ly c6 thé han ché mac do sinh
tredng cua phoi. Sy phu thudc chat ché cua phoéi vao ndi nhi da dugc minh chang
théng qua cac thi nghiém thu tinh di hop ¢ ngd, cho thay méi quan hé di truyén
gitta noi nhii va phoi c6 thé kiém soat va gigi han luong tai nguyén duoc phan bd
cho phéi trong qué trinh phat trién hat (Xiao & cs., 2016). Co ché tuong tic niy
phan &nh vai trd trung tm cua noi nhil trong viée diéu hoa can bang giira tich liy
du trir va phét trién phoi, qua d6 quyét dinh déng thoi nang suét va chat luong hat.
2.2.1.5. Moi quan hé giira phoi, ngi nhii va lop aleurone trong hat lua

Trong hat 10a, phdi - ndi nhii - aleurone tao thanh mot hé thdng tich hop, lién
két qua van chuyén dinh dudng, tin hiéu hormone va diéu hoa gen. Sau thu tinh
kép, hai md phat trién theo chuong trinh riéng nhung phu thudc 13n nhau; aleurone
dong vai trd mo trung gian diéu tiét trong tac phéi - ndi nhii (Peng & cs., 2020;
Ingram, 2020). Do phéi va noi nhii sém bi phan lap dong sinh, trao d6i chu yéu
dién ra theo con dudng apoplastic thdng qua chat van chuyén mang, enzyme thay
phén va hormone (Zhao & cs., 2022). Khoang 8 ngay sau thu tinh, noi nhii tro
thanh ngudn cung cap dinh dudng gan nhu duy nhat cho phdi (Xiao & cs., 2016).

Aleurone 1a md séng giau enzyme, lipids va khoang, hoat dong nhu “cong
sinh 1y” diéu tiét huy dong dinh dudng thong qua dap Gng vai gibberellin va
abscisic acid (Khin & cs., 2015). Pong thoi, phoi khong chi thy huéng ma con
diéu hoa nguoC Su tich Iy tinh bot va protein cta ndi nhi thong qua tin hiéu
hormone va diéu hoa chuyén héa C - N (Xiao & cs., 2016). O cap do hé thong,
phdi hop biéu hién gen gitra ba md gan vai truc T6P - SNRK1 kiém soét trang thai
nang luong va phan b carbon (Zhao & cs., 2022), khang dinh vai tro diéu tiét phat
trién cua aleurone (Xiao & cs., 2016). Vi vay, thay dbi s6 16p aleurone khong chi
anh huéng ham luong lipids va vi chat ma con tai cau tric mang diéu hoa hormone
va gen cua toan hat.

So séanh di truyén - hinh thai cho thay giéng cai tién thudng wu tién ndi nhil
I6n, gidu tinh bot nham t6i da hoa ning suét va ty 1 xay xat, véi biéu hién manh
c4c gen tong hop tinh bot va protein du trir , trong khi ty 16 phéi va aleurone twong
d6i giam. Nguoc lai, nhiéu giéng ban dia, dic biét nhém nép, duy tri phdi 16n va
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aleurone day hon, lam ting tich liy lipids, GABA va hop chit phenolic, ddng thoi
diéu chinh nguoc chuyén hda noi nhii (Peng & cs., 2020). Sy khac biét nay phan
anh hai chién lugc chon loc: téi uu hoa ning suit - ché bién & gidng cai tién so véi
vu tién gia tri dinh dudng - cam quan & giéng ban dia (Juliano & Tuafio, 2019).
Viéc tich hop cac dic diém phdi to hoic aleurone day vao nén di truyén ning suét
cao 1a hudng tiép can kha thi dé dong t6i wu hoa chat lwong dinh dudng va hiéu
qua san Xuat.

2.2.1.6. Nghién cizu vé da dgng di truyén ¢ 10a

Trong nghién ctru da dang di truyén cdy lua (Oryza sativa L.), chi thi phan tir
SSR duoc st dung rong rai dé danh gia muc do bién di di truyén va méi quan hé
giita cac nguon gen. Nhiéu nghién ctru cho thay hé théng marker SSR ¢6 kha ning
phat hién s6 luong alen da hinh 16n va phan 4nh rd ciu trac di truyén cua cac tap
doan gidng laa. Trong cac tap doan ngudn gen quy mo trung binh dén 16n, s alen
thudong dao dong 3 - 6 alen/locus, gia tri da dang gen 0,40 - 0,70 va chi s6 da hinh
thong tin PIC ¢ thé vuot 0,80 & cac locus c6 tinh da hinh cao (Oladosu & cs.,
2017; Hoque & cs., 2021; Singh & cs., 2024). Cac nghién ctru gan day ciing cho
thiy dit liéu SSR c6 thé phat hién hang trim alen da hinh va phan chia quan thé
thanh nhiéu nhom di truyén phan anh nguén gbc va lich sir lai tao ctia cac gidng
lUa (Li & cs., 2024; Nivedha & cs., 2024; Kumari & cs., 2025).

Khi két hop dir liéu SSR v&i phén tich da bién, dic biét 1a PCA va ciy phan
nhém UPGMA, cdu tric di truyén cta cac tip doan gidng lua duoc mo ta rd rang.
PCA thudng giai thich khoang 60 - 75% tong bién di di truyén va thé hién sy phan
bd cac nguén gen thanh nhiing cum di truyén 10 rét, trong khi UPGMA dua trén
khodang cach di truyén gitp phan tach cac giéng theo ngudn gbc dia 1y, nén tang di
truyén va lich sir chon giéng (Singh & cs., 2024; Zhang & cs., 2023). Cac phan
tich nay cling thuong phan biét hai phan loai chinh cua lua 1a indica va japonica,
d6ng thoi 1am rd mdi quan hé giita cac giong dia phuong va cac giong cai tién (Li
& cs., 2024; Nivedha & cs., 2024; Kumari & cs., 2025).

Tai chau A, trung tAm phat sinh va da dang di truyén cia cay la, cac nghién
ctru SSR ghi nhan mirc bién di di truyén déng ké trong cac tap doan laa dia
phuong. Phan tich cic ngudn gen & Nam A va Pong Nam A thuong phat hién 2 -
7 alen/locus, nhiéu marker c¢6 PIC trén 0,70, va cic ngudn gen dugc phan chia

thanh nhiéu cum di truyén phan 4anh sy khac biét giita cac gidng dia phuong va
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cac dong cai tién (Chen & cs., 2022, Nivedha & cs., 2024; Kumari & cs., 2025).
Nhitng két qua nay cho thiy cac gidng lta truyén thong van duy tri nén tang di
truyén rong va 1a ngudn vt liéu quan trong cho cac chwong trinh chon giéng lta

nang suat va chat lugng cao.

Tai Viét Nam, nhiéu nghién ctru ciing d sir dung SSR két hop v6i PCA va
UPGMA dé danh gia da dang di truyén cta cac gidng lua dia phuong. Phén tich
75 dong lta bang 22 cip moi SSR da phat hién 90 alen da hinh, véi 2 - 8 alen/locus
va trung binh 4,09 alen/locus, phan anh muc da dang di truyén dang ké cua tap
doan nghién ctru (Nguyén Thi Huyén & cs., 2013). Céc nghién ciru trén tip doan
lua dia phuong Pong bang song Ciru Long st dung khoang 50 marker SSR ciing
cho thiy cac giéng lta dugc phan chia thanh nhiéu nhom di truyén khac nhau khi
phan tich bang PCA va UPGMA (Nguyén Ptrc Thanh & cs., 2019; Nguyén Vin
Phic & cs., 2021).

Dbi voi laa nép ban dia ving mién nui phia Bac, dic biét khu vuc Tay Béc
Viét Nam, cac nghién ctru SSR ciing ghi nhian muc da dang di truyén dang ké.
Phén tich 42 mau gidng lta nép bang 38 marker SSR da phat hién 106 alen da hinh
v6i trung binh 3,03 alen/locus va PIC khoang 0,50 (Poan Thanh Quynh & cs.,
2016). Phan tich PCA va UPGMA cho thay cac giong nép dia phuong duoc phan
chia thanh nhiéu nhom di truyén khac nhau dya trén hé sd twong dong DNA.
Nghién ctru trén cac giong lua dia phwong Lao Cai st dung 36 marker SSR ciing
ghi nhan nhiéu nhém di truyén phan anh sy phan hoa theo ving sinh thai (Tran
Danh Siru & cs., 2021).

Tuy nhién, cac nghién ctru chuyén sau vé ngudn gen laa nép ban dja ving
Tay Béc van con han ché. Vi vdy, viéc danh gia da dang di truyén bang SSR két
hop PCA va UPGMA dbi véi ngudn gen lua nép ban dia Tay Béc c6 y nghia quan
trong trong viéc 1am rd cdu trac di truyén, dong thoi cung cip co s khoa hoc cho
bao t6n va khai thac ngudn gen phuc vu chon tao cac giéng lua chét lugng cao

thich nghi véi diéu kién sinh thai cia khu vuc.
2.2.2. Gia tri dinh dwdéng cua gao lat
2.2.2.1. Lipids
Lipids 14 hop phén sinh hoa quan trong ctia gao lit, tip trung chi yéu & 16p

cam va phdi, trong d6 riéng cam gao co thé chira khoang 20% lipids tinh theo chat

kho. Trong khi d6, gao tring sau xay xat chi con khoang 1,5 - 1,7% lipids do phan
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16n 16p cam da bi loai bo (Juliano & Tuafio, 2019; Madhumita & Naik, 2004; Kun
& cs., 2024). O cap d6 mo hoc, lipids ton tai dudi dang thé dau phan bd day dic
trong céc té bao aleurone va phoi, cho thdy méi lién hé chit ché giira qua trinh tich
lity lipids va sy phat trién ctia cac mo giau dinh dudng trong hat.

Thanh phan acid béo ctia gao 1t chu yéu 14 acid béo khong no, trong do
acid linoleic chiém khoang 29 - 42%, acid oleic va palmitic 1a cc ciu tir quan
trong, trong khi acid linolenic chiém ty 1& thap hon. Thanh phan va ty 1¢ cac acid
béo nay c6 thé thay doi tiry theo kiéu gen va diéu kién moi trudng, dic biét 1a nhiét
d6 trong giai doan tich liiy chat kho cta hat (Juliano & Tuafio, 2019). Ngoai lipids
du trir, gao lut con chura cac lipids lién két vai tinh bot tao thanh phirc amylose -
lipids, gop phan on dinh cau trac tinh bot va han ché qua trinh oxy hoa trong qua
trinh bao quan.

Su tich liiy lipids trong hat c6 méi lién hé chit ché véi céu trac phoi va do
day 16p aleurone. Cac giéng ltia c6 phoi 16n hodc aleurone day thuong tich lily
lipids va cac hop chit chéng oxy hoa cao hon so véi cac gidng co cdu trac hat nho
hon (Nga & cs., 2023). Ngoai ra, khac biét vé lipids gitta cac nhém giéng ciing
phan 4nh nén di truyén va dinh hudng chon gidng, trong d6 nhiéu giéng japonica
c6 xu hudng tich lliy lipids cao hon so v61 indica (Juliano & Tuafio, 2019; Peng &
cs., 2020).

Bén canh d6, gao lat chira nhiéu hop chat phytochemical quan trong nhu
phenolic, flavonoid, y-oryzanol va tocopherol, gop phan tao nén gia tri dinh dudng
va hoat tinh sinh hoc cua san pham (Keneswary & cs., 2018; Naseem & Javed,
2020; Monica del Rocio & cs., 2025).

2.2.2.2. y - Oryzanol

Gao lut duoc xem 13 ngudn thue pham gidu cic hop chit chéng oxy héa tu
nhién, trong d6 y-oryzanol 1a mét trong nhitng hop chit quan trong nhat. Hop chat
nay chil yéu tip trung trong 16p cam ciia hat gao va c6 nhiéu hoat tinh sinh hoc
nhu chng oxy héa, giam cholesterol va hd tro diéu hoa chuyén hoéa lipid trong co
thé (Heon & cs., 2015; Pijug & cs., 2022).

Ham lugng y-oryzanol va cic hop chat chéng oxy héa trong gao it c6 sy
khac biét dang ké gitra cac giéng laa va chiju anh hudng cia diéu kién sinh thai
trong trot. Nhiéu nghién ciru cho thiy sy bién di di truyén cta cac gidng laa c6 thé
lam thay d6i ddng ké ham lugng cac hop chat phenolic va lipid hoat tinh sinh hoc

trong 16p cam, tir 46 anh huong dén gia tri dinh dudng va tiém ning st dung ciia
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gao lut (Yang & cs., 2019; Pijug & cs., 2022).

y-oryzanol 1a hdn hop cac este cua acid ferulic lién két v&i phytosterol va
ruou triterpene, dugc xem 1a mot trong nhing hop chat chirc ning quan trong nhat
ctia gao lat. Hop chat nay tap trung chu yéu ¢ 16p cam, dic biét trong aleurone va
phéi, nén ham lwong ctia nd giam manh khi gao duoc xay x4t thanh gao tring
(Madhumita & Naik, 2004).

Vé mit sinh hoc, y-oryzanol ¢6 nhiéu hoat tinh sinh Iy nhu chong oxy hoa,
chéng viém va diéu hoa chuyén hoa lipids. Cac nghién ctru gan day cho thdy hop
chét nay c6 kha nang cai thién chuyén hoa cholesterol, diéu hoa stress oxy hoa va
hd tro kiém soat hoi ching chuyén héa (Helena & cs., 2025). Thanh phan y-
oryzanol ctia gao 1t gdm nhiéu cau tir khac nhau, trong d6 bon thanh phan chinh
gdm cycloartenyl ferulate, 24-methylene cycloartanyl ferulate, campesteryl
ferulate va sitosteryl ferulate chiém phan 16n tong ham luong (Yang & cs., 2019).

Ham luong y-oryzanol bién dong déng ké giita cac gidng lua va chiu anh
huéng manh ctia nén di truyén. Cac nghién ctru di truyén da xac dinh nhiéu Q7L
lién quan dén su tich lity hop chat nay trong hat, cho thay tiém ning khai thac cac

alen thuan loi nham nang cao gié tri dinh dudng cia gao lit (Kato & cs., 2017).
2.2.2.3. Protein

Protein 1 thanh phan dinh dudng quan trong thtr hai ctia hat gao sau tinh bot
va dong vai tro quan trong trong gia tri dinh dudng cua gao lit. Trong ndi nhii gao,
protein duoc phan thanh bén nhém chinh gom albumin, globulin, prolamin va
glutelin, trong d6 glutelin chiém ty 1¢ 16n nhat. Nhiéu nghién ctru cho thay glutelin c6
thé chiém khoang 80 - 85% tong protein ciia hat gao, trong khi prolamin va albumin
+ globulin chiém ty 1¢ thap hon (Juliano & Tuafio, 2019; Wanasundara, 2024).

Protein gao c6 thanh phan acid amin tuong ddi can ddi, trong do lysine -
acid amin thuong thiéu ¢ nhiéu loai ngii cic - dat khoang 3,5 - 4,0%, gép phan
nang cao gi tri sinh hoc ctia protein gao so véi nhiéu loai ngii cc khac (Juliano
& Tuafio, 2019; Mohan & cs., 2010). Do protein tap trung cha yéu ¢ 16p aleurone
va phoi, ham luong protein clia gao It thudng cao hon gao tring sau xay xat.

O cap d6 sinh 1y, qué trinh tich lily protein trong hat chiu su diéu hoa boi
tuong tac phoi - ndi nhil - aleurone va bai can bang chuyén hoa carbon va nitrogen

trong giai doan 1am hat (Ingram, 2020; Fathi, 2022). Khac biét vé ham luong va

20



cAu phan protein ciing phan 4anh nén di truyén va lich st chon gidng, trong d6 nhiéu
gidng indica ning suit cao c6 ham luong protein cao hon, trong khi mét s6 gidng
japonica ban dia c6 ty 18 glutelin va chét luong acid amin c4n d6i hon (Juliano &
Tuafio, 2019; Hoang Ngoc Dinh & cs., 2022).

2.2.2.4. Amylose

Tinh bot 1a thanh phan hoa sinh chiém ty 1¢ 16n nhét trong hat gao va quyét
dinh nhiéu dic tinh st dung cua gao. Tinh bot gém hai céu tir chinh la amylose va
amylopectin, va ty 1¢ giita hai cdu tir nay quyét dinh tinh chat hd hoa, ciu triic hat
com va kha nang ti€u hoda cuia tinh bot (Juliano & Tuafio, 2019; Harakotr & cs.,
2021).

Ham luong amylose duoc sir dung rong rii dé phan loai cac nhom giéng
la. Cac giéng lta nép gan nhu khong chtra amylose, trong khi cac giéng la té c6
thé c6 ham lugng tir trung binh dén cao. Khac biét nay lién quan tryc tiép dén hoat
dong ctia enzyme granule-bound starch synthase trong noi nhii (Juliano & Tuatfio,
2019). Ham luong amylose va cdu trac amylopectin 12 nhirng yéu t6 quan trong
quyét dinh dic tinh hd hoa va kha nang tiéu hoa cua tinh bot gao (Shu & cs., 2021;
Min & cs., 2024).

Trong gao lut, tinh bot tdn tai trong h¢ vi cAu tric phtrc tap do tuong tac voi
lipids va protein cta 16p cam. Mot trong nhitng co ché quan trong 13 s hinh thanh
phirc amylose - lipids, trong d6 amylose lién két v6i acid béo tao thanh cdu tric
bén vitng hon. Phirc hop nay lam giam tdc d6 tiéu hoa tinh bot va gop phan lam
giam chi s6 dudng huyét ciia cac san pham gao it so v6i gao trang (Harakotr &
cs., 2021; Harakotr & cs., 2021).
2.2.2.5. Vitamin

Vitamin va cac hop chit chéng oxy héa 1a nhom cAu tir quan trong tao nén
gia tri sinh hoc dic trung cua gao lGt. Phan 16n cac hop chit nay tap trung & 16p
aleurone va phoi nén dugc bao toan trong gao It nhung suy giam dang ké khi xay
X4t tao gao trang.

Gao It cung cap nhiéu vitamin nhém B nhu thiamine (B1), riboflavin (B2),
niacin (B3) va pyridoxine (B6), 1a cac ddng yéu t6 quan trong cia qua trinh chuyén
hoa nang lugng va hoat dong cta h¢ than kinh. Do phan b6 chu yéu O cam va phoi,
ham luong cac vitamin nay trong gao 1t cao hon rd rét so véi gao tring sau xay
xat (Naseem & Javed, 2020; Rahmadanih & cs., 2020).
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Ngoai ra, gao It con chira vitamin E dudi dang tocopherols va tocotrienols,
1a cac chét chdng oxy hoa tan trong lipids c6 vai trd bao vé ciu truc mang té bao
va han ché qu4 trinh peroxy hoéa lipids. Hoat tinh chdng oxy hoa ctia cac hop chat
nay gop phan ning cao gia tri chirc ning va kha ning bao quan cua gao lat (Nayu
& cs., 2025).

Ham lugng vitamin va cac hop chat chéng oxy hoa chiu anh huéng dong
thoi cua kiéu gen va diéu kién sinh thai trong giai doan hinh thanh hat. Cac giong
lta ban dia hodc lta nép thuong cé xu hudng tich lity cac hop chét sinh hoc cao
hon so v&i nhiéu gidng cai tién, do dic diém phoi 16n va 16p aleurone day hon
(Wanasundara, 2024; Ménica del Rocio & cs., 2025). Vi vay, viéc khai thac ngudn
gen ban dia két hop véi diéu kién canh tac thich hop c6 ¥ nghia quan trong trong
viéc nang cao gia tri dinh dudng va churc nang cia gao luat.

2.3. KET QUA NGHIEN CUU VE ANH HUONG CUA PIEU KIEN NGOAI
CANH PEN NANG SUAT VA CHAT LUQNG LUA GAO
2.3.1. Nhiét do

Nhiét d6 khong khi 14 yéu t6 khi hau c6 anh huéng manh nhat dén sinh
truong, phat trién, nang sudt va chat lugng hat ciia cay lua. La ciy trong c6 ngudn
gbc nhiét doi, laa thich nghi tot v6i didu kién nhiét 46 twong ddi cao; tuy nhién
khoang nhiét do t6i uu cho sinh truéng thudng dao dong trong khoang 27 - 32°C,
va sy két hop giita nhiét do trung binh vai sb gid nang chiéu sang dugc xem 13 yéu
t6 quyét dinh nang suat cuc dai cia quan thé lta (Prabhjyot & cs., 2023). Khi nhiét
d6 moi truong sai 1éch khoi khoang t6i wu trong thoi gian dai, cac qua trinh sinh
1y va sinh hoa ctia ciy lia bi rdi loan, din dén suy giam hi¢u suat quang hop, thay
d6i can bang trao doi chét va cubi cing lam giam ning suét ciing nhu chat lugng
hat (Koyi & cs., 2024; Manju & cs., 2025).

Nhiét d6 cao 1a mot trong nhitng yéu t6 khi hau quan trong anh huong dén
sinh trudng va chit luong hat la, dic biét trong giai doan 1am dong va trd bong.
Khi nhiét d6 vuot ngudng t6i wu, nhiéu qua trinh sinh 1y nhu quang hop, hd hip
va van chuyén vat chat trong cay bj réi loan, dan dén giam kha ning tich liy
carbohydrate trong hat. O cip do sinh Iy va phan tt, stress nhiét c6 thé 1am thay
d6i hoat dong ctia nhiéu enzyme lién quan dén qua trinh hinh thanh tinh bot va
protein trong ndi nhii, tir d6 anh huong dén cau trac hat va chit lugng gao (He &
cs., 2025; Wei & cs., 2025). Ngoai ra, nhiét d0 cao trong giai doan trd bong con
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lam giam kha ning thu tinh va 1am ting ty 1& hat 1ép. Su bién d6i sinh Iy nay c6
lién quan dén mang ludi diéu hoa gen kiém soat phan tng cua cdy lua d6i véi stress
nhiét, trong d6 nhiéu gen lién quan dén bao vé protein va 6n dinh mang té bao
duogc kich hoat nhdm gitp cay thich nghi véi diéu kién nhiét do cao (He & cs.,
2025; Wei & cs., 2025).

Trong giai doan sinh dudng, nhiét do diéu tiét toc do sinh truong cia ciy
laa thong qua anh hudng dén cudng d6 quang hop va ho hap. Khi nhiét do ting
trong pham vi thich hop, hoat dong ctia hé¢ enzyme quang hop, dac biét 1a enzyme
ribulose-1,5-bisphosphate carboxylase/oxygenase (Rubisco), duoc ting cuong, tur
d6 nang cao kha nang cb dinh CO: va thiic ddy qua trinh tong hop carbohydrate.
Tuy nhién khi nhiét d6 vugt qua ngudng ti wu, cudng do ho hap tang nhanh hon
quang hop, din dén giam hiéu suat sir dung carbon ciia cay lam suy giam kha ning
d6ng hoa carbon va han ché tich lily sinh khoi. Cac nghién ctru gan ddy cho thay
stress nhiét con kich hoat hang loat phan tmg sinh 1y - phan tir lién quan dén protein
soc nhiét, hé théng chéng oxy hoa va mang ludi diéu hoa gen kiém soéat kha ning
chiu nong cua cay lua (He & cs., 2025; Wei & cs., 2025). Déng tho1, nhiét do cao
gy bat 6n cau trac mang lyuc lap va lam giam hoat tinh ctia Rubisco, lam suy giam
kha niang déng hoa carbon va han ché tich lily sinh khéi (Yoshida, 1981). Nguoc
lai, 1am chdm qua trinh ndy mam va phat trién ré. Stress nhiét d thip con lam thay
d6i su phan bd carbon va nitrogen giita cic co quan sinh trudng, anh hudng dén
qua trinh tich liiy vat chat khé cua cdy lua (Tao & cs., 2025).

Trong giai doan sinh san, dic biét tir phan hoa dong dén trd bong, cay lta
tréd nén nhay cam voi bién dong nhiét do. Nhi¢t do cao trén 35°C trong thoi ky trd
c6 thé lam giam manh ty 18 thy tinh do 1am giam strc séng ctia hat phan va wrc ché
su phat trién ctia ng phin. O cap do té bao, nhiét dd cao gy bién tinh protein va
lam rbi loan ciu trac mang té bao trong hat phan, dong thoi lam giam hoat dong
clia cac enzyme tham gia vao qua trinh nay mam ciia hat phan. Ngoai ra, nhiét do
cao con lam giam kha ning ma ciia bao phan va rit ngan thoi gian phat tan phén,
tur do 1am tang ty 1€ hat 1€p trén bong (Koyi & cs., 2024).

Bén canh stress nhiét, nhiét d thap ciing c6 thé gy anh huong dang ké dén
sinh trudng va phat trién ciia cay lua, dic biét trong giai doan ma va giai doan sinh
san. Nhiét d6 thap c6 thé lam giam tdc do phan chia té bao, han ché sy phat trién

ctia bo r& va 1am giam cudng d6 quang hop ciia bo 14. Nhirng thay doi nay dan dén
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giam tich liy sinh khéi va anh huéng dén ning suét lta (Lifeng & cs., 2025). O
giai doan sinh san, stress nhiét d6 thip c6 thé lam thay doi sy phan bd carbon va
nito gitra cic co quan cua cdy lua, tir d6 anh hudng dén qua trinh hinh thanh va
phat trién cua hat. Sy thay ddi trong dong van chuyén vat chit ndy c6 thé lam giam
tbc do tich liy tinh bot trong ndi nhii va anh huéng dén khdi luong hat cling nhu
chat lugng gao (Tao & cs., 2025). Nhiét d6 thap kéo dai dudi 18 - 20°C c6 thé gay
bat thu do l1am gian doan qué trinh phén chia té bao cia té bao me bao tir va hinh
thanh céac hat phan khong hoan chinh (Yoshida, 1981).

O giai doan lam déy hat, nhiét d0 dong vai tro quan trong trong vi¢c diéu
chinh t6c d¢ tich liiy tinh bot trong ndi nhil. Nhiét do cao thuong lam rit ngén thoi
gian chic hat do thiic day qua trinh gia hoa sinh 1y cta 13 va 1am giam thoi gian
quang hop hiéu qua. Khi thoi gian tich liiy carbohydrate bi rat ngan, luong sucrose
van chuyén tir 1a vao hat giam, dan dén giam khdi lugng hat va nang suat chung
clia cdy lua (Yoshida, 1981). Pong thoi, nhiét do cao 1am ting cuong d6 ho hap
trong giai doan chic hat, 1am tiéu hao mot phan carbohydrate du trit va giam luong

carbon duoc phan bd cho qua trinh tong hop tinh bot trong ndi nhil.

Bén canh ndng suét, nhiét 4 con anh huong rd rét dén chat lugng gao thong
qua su thay ddi céu trac tinh bot trong ndi nhii. Nhiét d¢ cao trong giai doan chic
hat c6 thé lam giam hoat tinh ctia cac enzyme tong hop tinh bot nhu ADP-glucose
pyrophosphorylase, soluble starch synthase va granule-bound starch synthase, tur
dé lam thay di cau tric tinh bot va dan dén hién tuong bac bung ¢ hat gao (Hiroshi
& cs., 2019; Koyi & cs., 2024). Nhiét do cao, dac biét 1a nhiét do ban dém, con
lam thay d6i cin bang carbon cta ciy lua do lam ting cudng do ho hip duy tri.
Nhiéu nghién ctru cho thiy sy gia ting nhiét 6 ban dém c6 thé lam gidm ning suét
do ti€u hao carbohydrate tich iy trong cay (Welch & cs., 2010; Ahmed & cs.,
2019).

Anh huéng cua nhiét do dén nang suat lta con lién quan chat ché dén sy
can bang gitra ngudn va noi chira cac chit dong hoa trong ciy. Trong giai doan
chic hat, hat lta dong vai trd 1a co quan chira sinh 1y chinh, trong khi 1a va than la
ngudn cung cap carbon thong qua qué trinh quang hop va huy dong carbohydrate
du trit. Phan 16n carbon tich liy trong hat lua c6 ngudn gdc tir quang hop sau trd,
trong khi phan con lai duoc huy dong tir carbohydrate khong ciu trac tich liy trong
than trude trd (He & cs., 2025).
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Nhu vdy, nhiét d6 khong chi tic dong truc tiép dén sinh truéng va phat trién
clia cdy lia ma con diéu tiét sy can bang giita ngudn va noi chira cac chat dong
hoa thong qua anh hudéng dén quang hop, hé hip va hoat dong cta cic enzyme
téng hop tinh bdt trong ndi nhil. Sy twong tac gitta nhi¢t d§ va blrc xa mat troi vi
vay giit vai tro trung tdm trong viéc diéu khién dong carbon tir 14 dén hat, qua d6
quyét dinh hiéu qua tich lity vt chat kho ciing nhu ning suét va chat luong gao.
2.3.2. Anh sang va birc xa mit troi

Anh sang va blric xa mit troi 13 ngudn nang lugng co ban cho qua trinh
quang hop va 1 yéu t6 khi hau c6 anh hudng quyét dinh dén kha nang tich liy vat
chat kho cua cay lua. Trong hé thong sinh 1y cay trong, birc xa mat trdi diéu khién
truc tiép tdc do cb dinh carbon, hiéu sudt sir dung burc xa cua quﬁn thé va kha nang
véan chuyén cac chat dong hoa tir 14 dén cac co quan du trit. Vi vay, cuong do birc
xa va thoi gian chiéu sang c6 anh hudng sau sic dén sinh trudng, nang suat ciing
nhu chét luong hat lta (Yoshida, 1981).

Trong giai doan sinh dudng, anh sang quyét dinh kha ning phat trién cta
tan 14 va mutrc d6 tich liy sinh khoi cia quan thé lua. Khi birc xa mit troi day du,
qua trinh quang hop ciia bo 14 dién ra manh mé&, lam tiang kha ning tong hop
carbohydrate va thiic day sy hinh thanh 14 méi. Su gia ting dién tich 14 gitp tan
laa hap thu birc xa hiéu qua hon va nang cao hiéu suit str dung birc xa clia quin
thé. Nho d6, cdy laa co thé tich liy sinh khéi 16n hon va hinh thanh nhiéu nhanh
hiru hiéu, gép phan lam ting s bong trén don vi dién tich - mot trong nhing yéu
t6 quan trong cau thanh niang suét lta (Yoshida, 1981).

Nguoc lai, diéu kién thiéu anh sang kéo dai do may mu, mua nhiéu hodc
che bong co thé 1am giam cuong dd quang hop va han ché tich lity vat chét kho.
Céc nghién ctru gan day trong hé thong nong nghiép quang dién ciing cho thay sy
suy giam birc xa do che bong c6 thé 1am giam quang hop va tdc do sinh trudng ctia
cay laa (Jia & cs., 2025). Khi lugng buic xa giam, téc d6 tong hop carbohydrate
trong 1a giam theo, lam giam ngudn cung cap vat chat dong hoa cho sy sinh truéng
clia cay. Dong thoi, thiéu anh sang con lam giam tudi tho 14 va lam tang ty 1¢ ho
hép so v6i quang hop, dan dén giam hiéu qua st dung ning luong cia cay laa. Két
qua 13 s6 nhanh hitu hiéu va sinh khdi quan thé giam, 1am giam tiém ning ning
suat ngay tir giai doan sinh dudng.

O cap do sinh hoa cua hat, anh sang con anh hudng dén hoat dong cta cac
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enzyme tham gia vao qua trinh tong hop tinh bot trong ndi nhii. Khi birc xa day
du, luong sucrose dugc cung cdp cho hat ting 1én, thiic diy hoat dong cua cac
enzyme nhu sucrose synthase, ADP-glucose pyrophosphorylase va starch
synthase. Cac enzyme nay xuc tac qua trinh chuyén hoa sucrose thanh tinh bot du
trit trong ndi nhil, qua d6 quyét dinh khdi lwong hat va cdu tric tinh bot cta gao
(Ahmed & cs., 2019). Nguoc lai, khi thiéu anh sang kéo dai, lugng sucrose van
chuyén vao hat giam, 1am giam hoat tinh ctia cic enzyme tong hop tinh bt va lam
cham qua trinh tich liiy tinh bt trong ndi1 nhii. H¢ qua la cac hat tinh bot hinh thanh
kém hoan chinh, dé tao ra khoang rong trong ndi nhii va lam ting ty 1& hat bac
bung.

Ngoai anh hudng dén tinh bot, anh sang con tac dong dén thanh phan hoa
sinh cua hat gao. Khi btrc xa cao, lugng carbohydrate dugc téng hop tir quang hop
tang 1én, cung cip ngudn carbon ddi dio cho qua trinh tong hop tinh bot va cac
hop chét du trit khac. Pong thoi, dong carbon du thira con dugce str dung cho qua
trinh tong hop lipids va cac hop chat sinh hoc ¢ hoat tinh trong 16p cam gao nhur
tocopherol, tocotrienol va y-oryzanol. Nhitng hop chit ndy dong vai tro quan trong
trong viéc nang cao gia tri dinh dudng va kha niang chdng oxy hoa cta gao lut
(Juliano & Tuafio, 2019; Peng & cs., 2020).

Nguoc lai, khi buc xa thép kéo dai, sy suy giam tich lliy tinh bdt trong hat
thudng xay ra manh hon so v&i qua trinh tong hop protein, dan dén ting ham luong
protein tuong ddi trong gao. Sy mat can ddi gitra tinh bot va protein trong ndi nhi
6 thé lam thay ddi cAu trac vi thé cua hat, anh huong dén do trong, d0 ciing va
kha ning ho héa clia gao, tir d6 1am giam chat lugng cam quan va gia tri thuong
mai clia san pham.

Tong hop céac két qua nghién ctru cho thdy anh sang va birc xa mat troi dong
vai trd trung tam trong viéc diéu tiét qué trinh quang hop, tich liiy sinh khbi va van
chuyén vat chat dong hoa trong cdy laa. Su bién dong cia bilic xa trong cac giai
doan man cam nhu tro bong va chac hat c¢6 thé anh huéng tryc tiép dén nang suat
va chat luong gao thong qua viéc diéu chinh dong carbon tir 14 dén hat va hoat
dong cua cic enzyme tong hop tinh bot trong ndi nhil. Vi vay, viée hiéu 1d co ché
anh huong cia anh sang dén sinh trudng va phat trién cia cay lua 13 co s& quan
trong dé toi wu hoa cac bién phap canh tac va nang cao hiéu qua san xuit lta trong

diéu kién khi hiu bién dong.
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2.3.3. P9 4m khong khi

Do am khong khi 1a yéu t6 khi hau quan trong diéu tiét trang thai nudc cia
ciy lta va anh hudng truc tiép dén qua trinh thoat hoi nude, trao d6i khi va cuong
d6 quang hop cua bo 14. Trong hé thong sinh 1y cay trong, d6 4m khong khi chi
phdi chénh léch ap suat hoi nude giita 14 va méi truong, tir d6 diéu chinh cuong
do thoat hoti nudce va trang thai mé - dong cua khi khéng. Vi vay, bién dong cua do
am khong khi c6 thé anh hudong dang ké dén sinh truong, ning suat va chat luong
hat 1Ga (Yoshida, 1981; Manju & cs., 2025).

Trong diéu kién do am thich hop, thuong khoang 70 - 85%, cay lta duy tri
trang thai can bang nudc 6n dinh, gitp qua trinh thoat hoi nudc va khuéch tan CO-
vao 14 dién ra thuan loi. Nho d6 cudong do quang hop dugc duy tri 6n dinh va ngudn
carbohydrate cho sinh trudng cua cdy lua dugc ddm bao (Yoshida, 1981). Nguoc
lai, khi do 4m khong khi thap két hop v6i nhiét do cao, chénh léch ap suat hoi nuée
ting manh 1am gia ting thoat hoi nudc va gay giam thé nudc trong 13. Sy dong khi
khéng khi d6 1am han ché khuéch tan CO: vao 14, dan dén giam quang hop va tich
lity sinh khéi (Manju & cs., 2025).

Trong giai doan sinh san, dac biét tir trd bong dén thu tinh, do Am khong khi
anh huong rd rét dén qua trinh phat tan phan va kha ning thy tinh ctia hoa lta. Khi
d6 4m qué cao trong diéu kién mua hoic swong mu kéo dai, hat phan dé hut nude
va giam kha nang ndy mam trén dau nhuy, dong thoi bao phan mé kém va phat tan
phan bi can trg, lam ting ty 18 hat 1ép trén bong (Yoshida, 1981).

Trong giai doan lam day hat, 6 4m khéng khi anh hudng dén sy can bang
giita quang hop va ho hip cia cay lta. D6 4m qua cao co thé 1am giam thoat hoi
nude va dong van chuyén nuée - dinh dudng trong cay, trong khi d6 4m qua thap
lam ting thoat hoi nudc va gay dong khi khong. Trong ca hai truong hop, luong
carbohydrate van chuyén vao hat déu giam, 1am suy giam hiéu qua lam day hat va
khdi luong hat.

O cép do sinh hoa, 36 Am cao két hop vé1 nhiét do cao con cod thé thuc déy
hoat dong cua cac enzyme oxy hoa lipids nhu lipoxygenase, lam tang qua trinh
oxy hoa cic acid béo trong 16p cam gao va anh huong dén tinh 6n dinh sinh hoc
ctia cac hop chat lipids (Swarnadip & cs., 2023). Pong thoi, khi diéu kién d6 4m
bat loi 1am giam quang hop, sy tich lily tinh bot trong hat thudng bi tc ché manh
hon so v6i tong hop protein, din dén tang ham luong protein twong d6i va thay doi

cAu tric ndi nhii ctia hat gao (Yoshida, 1981).
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Nhin chung, d6 4m khong khi anh huéng dén sinh truéng va ning suit laa
thong qua viéc diéu tiét trang thai nude cua cdy, cuong do thoat hoi nudce va trao
ddi khi cua bo 14. Su bién dong cua do am trong cac giai doan man cam nhu trd
bong va chic hat c6 thé 1am thay ddi qué trinh quang hop, van chuyén vat chét
ddng hoa va tich liiy cac hop chit du trit trong hat.

2.3.4. Lwong mua va phan bé mura

Luong mua va sy phan bd mua theo thoi gian 13 yéu té khi hau quan
trong anh hudong dén trang thai nude ciia rudng lta va cac qua trinh sinh 1y cua
cay. Nudc tham gia tryc tiép vao quang hop, van chuyén dinh dudng, diéu hoa
nhi¢t do va duy tri trang thai truong nudc cua té bao; do d6 bién dong luong
mua c6 thé tac dong dén sinh truong, ning suat va chat lugng hat thong qua
viéc diéu chinh cén bang nudc va cudng do trao ddi chat cua cdy (Yoshida,
1981; Koyi & cs., 2024).

Trong giai doan sinh dudng, lwong mua phan bb hop 1y gitp duy tri muc
nuéc 6n dinh, tao diéu kién cho hé ré phét trién va ting kha ning hép thu
nuéc, dinh dudng, qua d6 duy tri quang hop va tich liiy sinh khdi. Nguoc lai, thiéu
mua hodc kho han 1am giam thé nu6c cua cdy, khién khi khong déng va han ché
khuéch tan CO: vao 14, dan dén suy giam quang hop va tich lily carbohydrate
(Yoshida, 1981).

O giai doan sinh san, mua 16n kéo dai trong thoi ky trd c6 thé can tré phat
tan phan va lam giam ty 1¢ thu tinh, din dén tang ty 1¢ hat 1ép trén bong (Yoshida,
1981). Trong giai doan lam day hat, stress nuéc lam giam quang hop va van chuyén
sucrose vao hat, dong thoi lam giam hoat tinh cac enzyme tong hop tinh bot nhu
sucrose synthase, ADP-glucose pyrophosphorylase va starch synthase, dan dén
gidm tich lliy tinh bdt, giam ham lugng amylose va tang ty 1¢ hat bac bung (Ahmed
& cs., 2019; Yoshida, 1981).

Nguoc lai, mua qua 16n gay ngap Ging kéo dai c6 thé 1am thiéu oxy ving ré,
han ché hip thu dinh dudng va giam quang hop, tr d6 lam giam lugng
carbohydrate van chuyén vao hat va giam khdi lugng hat. Ngoai ra, khi cay chiu
stress nudc trong giai doan chic hat, sy tich Ity tinh bot thuong bi tc ché manh
hon so v6i tong hop protein, lam ting ham luwong protein twong ddi va thay d6i ciu

tric ndi nhii, anh hudng dén chat lugng xay xat va cadm quan cua gao.
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2.4. KET QUA NGHIEN CUU VE LUQNG BON PHAN PAM VA MAT PO
CAY LUA

Trong h¢ théng canh tac Iaa tham canh, mat do céy va lugng dam bon 1a hai
yéu t6 k¥ thudt quan trong c6 anh hudng truc tiép dén sinh trudng, ciu trac quan
thé va kha ning hinh thanh ning suit cia cay lta (Peng & cs., 2021; Wei & cs.,
2021). Trong d6, mat do ciy quyét dinh s6 cdy va sd bong trén don vi dién tich,
con luong dam bon chi phdi manh dén sinh trudng sinh dudng, kha ning quang
hop va qua trinh tich liiy chat kho cua cay laa (Fageria, 2014). Su phéi hop hop 1y
giita hai yéu t6 ndy c6 vai trd quan trong trong viéc toi wu hoa cau triic quan thé,
nang cao hiéu qua str dung anh sang va dinh dudng, tir 46 cai thién ning suat va
chat luong hat (Zhao & cs., 2024).

2.4.1. Nghién ciu vé lweng bon phan dam cho lda

Nito (N) 1a nguyén t6 dinh dudng quan trong nhat ddi véi sinh truong va
ning suat cua cay lda do tham gia cau tao protein, axit nucleic, diép luc va nhiéu
enzyme lién quan dén céc qua trinh sinh 1y co ban cua cay (Jiban & cs., 2020;
Rakesh & cs., 2020). Trong hé thdng san xuat lua thAm canh, viéc cung cip nito
hop Iy ¢6 vai trd quyét dinh d6i véi su phét trién sinh dudng, kha ning quang hop
va sy hinh thanh cac cau phan ning suét cua cay lla (Peng & cs., 2021).

Nito ¢6 anh huong truc tiép dén sy phat trién caa bo 14 va chi sb dién tich 14
cua quan thé Iua. Khi nito duoc cung cap day du, dién tich 14 va ham lugng diép
lyc tang 18n, giup nang cao kha ning hap thu bic xa quang hop va tang tich lity
chat kho trong cay (Wei & cs., 2021). Ham lugng nito trong 14 cling c6 mbi quan
hé chat ché véi cudng do quang hop do nito 13 thanh phan ciu tao cia nhiéu
enzyme quang hop quan trong, dac biét la enzyme ribulose-1,5-bisphosphate
carboxylase/oxygenase (Rubisco). Khi cay lta duoc cung cap nito & mic phi hop,
hoat dong quang hop cua 14 dong dugc duy tri 1au hon trong giai doan chic hat,
qua d6 ting kha ning van chuyén chat ddng hoa vao hat va cai thién ning suét I(a
(Li & cs., 2021).

Bén canh anh hudng dén quang hop, nito con dong vai tro quan trong trong
qua trinh dé nhanh va hinh thanh bong cua cay Ila. Viéc cung cap nito day du trong
giai doan sinh truéng sinh dudng gitup ting sb nhanh hitu hiéu va 1am ting s6 bong
trén don vi dién tich, tir d6 gbp phan nang cao ning suat IGa (Jisheng & cs., 2020;
Peng & cs., 2021). Ngoai ra, nito ciing anh huéng dén qua trinh phan hda hoa va
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su phat trién cua hat trén bong, do d6 c6 tac dong truc tiép dén sb hat trén bong va
ty 1& hat chac.

Tuy nhién, nhiéu nghién ctu cho thay viéc boén dam qua muc co thé gay ra
nhitng tac dong bat loi dbi voi sinh trudong va ning suat la. Khi luong nito du
thira, cdy lua thuong phat trién sinh dudng manh, 1am ting chiéu cao cay va kéo
dai thoi gian sinh truong, tir d6 1am ting nguy co d6 ngi trong diéu kién mua gio
manh (Wei & cs., 2021). Dong thoi, mat do tan 14 ting do bon dam cao 6 thé 1am
giam hiéu qua phan b anh sang trong quan thé va lam giam hiéu qua quang hop
cua ruong lua (Zhao & cs., 2024).

Luong dam bon ciing c¢6 anh huéng dang ké dén chat luong hat lGa. Nhiéu
nghién ctru cho thay khi lwong nito bon ting, ham lugng protein trong hat thuong
tang Ién trong khi ham lugng amylose c6 xu huéng giam, dan dén sy thay doi trong
dic tinh nau va chat lugng cam quan cua gao. Ngoai ra, bon dam qué cao trong
giai doan cudi sinh truong co thé 1am ting ty & hat bac bung va giam ty Ié gao
nguyén sau xay Xxat. Bén canh nito va lan, kali cling dong vai tro quan trong trong
viéc diéu chinh thanh phan hoa sinh cua hat. Viéc bon kali hop 1y duoc ghi nhan
c6 kha niang thiic day qua trinh tong hop lipid, diéu chinh thanh phan acid béo va
cai thién chat luong cam quan caa gao théng qua co ché diéu hoa canh tranh co
chat gitra tong hop protein va lipid (Zhang & cs., 2021: Wang & cs., 2022; Chen
& cs., 2023).

Trong nhitng ndm gan day, nhiéu nghién ciru tap trung vao viéc nang cao
hiéu qua str dung dam (Nitrogen Use Efficiency - NUE) trong san xuét IGa nham
giam chi phi phan bon va han ché 6 nhiém méi truong (Peng & cs., 2021). Viéc
diéu chinh lugng va thoi diém bon dam duoc xem la mét trong nhitng bién phap
quan trong gilp nang cao kha ning hap thu nito cia cay lua. Cac nghién ctiu cho
thay viéc chia lugng dam bon thanh nhiéu lan va tap trung vao cac giai doan sinh
truong quan trong nhu dé nhanh va lam dong co thé giup cay lla sir dung nito hiéu
qua hon, dong thoi cai thién cu tric bong va nang cao ning suat (Xiang & cs.,
2024). Trong bdi canh bién doi khi hau va yéu cau phat trién ndng nghiép bén
viing, viéc téi uvu hoéa hiéu qua sir dung dam ciing duoc xem 12 yéu té quan trong
gilip nang cao hiéu qua kinh té va giam tac dong méi trudong cua san xuat lta (Ying
& cs., 2025).

Déi véi cac gidng lta nép, phan tmg ddi voi lugng dam bon co thé khac so
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Vvé6i 10a té do su khéac biét vé& dic diém sinh Iy va ciu tric tinh bot. Nhiéu nghién
ctru cho thiy quan Iy dam c6 anh huéng dang ké dén qua trinh tich lity protein
trong hat, qua do tac dong dén chit luong gao (Deng & cs., 2022). Bdng thoi, trong
lGa nép, su tuong tac giira tinh bot, protein va lipid dong vai trd quan trong trong
viéc quyét dinh dic tinh Iy hoa va gia tri dinh dudng cua san pham (Hu & cs.,
2021). Thanh phan dinh dudng nhu protein, lipid va cac hop chat sinh hoc ciing
bién dong theo giéng va diéu kién canh tac, gop phan hinh thanh chit luong va gia
tri st dung cua gao nép (Wang & cs., 2025).

Tai Viét Nam, nhiéu nghién ciru da danh gia anh huong caa lwong dam bon
dén sinh truong va ning suét lta trong cac diéu kién sinh thai khac nhau. Céc két
qua nghién ctu cho thidy mirc bén dam thich hop cho lta thudong dao dong tir
khoang 90 dén 150 kg N/ha tly theo giong va diéu kién dat dai (Phan Thi Thanh
& cs., 2020, Lé Van Truong & cs., 2024 ). Bon dam hop 1y gitip ting s6 nhanh
hitu hiéu, cai thién ty I& hat chic va ning cao ning suit lta trong diéu kién san
xuat tai Viét Nam.

2.4.2. Nghién cieu vé mat dp cay lta

Mat d6 cdy 1a mot trong nhitng yéu t6 k¥ thudt quan trong quyét dinh ciu
tric quan thé va kha ning khai thac cac ngudn tai nguyén moi trudng cia rudng
lta ( Wei & cs., 2021). Mat do tréng anh huong tryuc tiép dén sy phan bd 4nh sang
trong tan 13, su phat trién cua hé ré ciing nhu mirc do canh tranh dinh dudng giira
céc cdy trong quan thé. Vi vay, viéc xac dinh mat d6 cay phu hop co ¥ nghia quan
trong trong viéc t6i wu hoa cdu tric quan thé va nang cao hiéu qua st dung tai
nguyén cua rudng lua.

Trong sinh thai hoc cy trong, mdi quan hé giita mat do trong va nang suét
thudng mang tinh phi tuyén, trong d6 ning suat dat gi tri t6i da tai mot khoang
mat do toi vu ( Yoshida, 1981). Khi mat do céy thép, moi cay lua co khong gian
sinh truong rong hon nén kha nang dé nhanh va phat trién hé ré thudng manh hon.
Tuy nhién, tong s6 bong trén don vi dién tich thap nén ning suat quan thé khong
cao (Wei & cs., 2021). Nguoc lai, khi mat do trSng tang, s6 nhanh trén mdi cay
giam nhung tong s6 bong trén don vi dién tich ting, nho d6 ning suit quan thé cd
thé tang néu diéu kién dinh dudng va anh sang dugc cung cap day du.

Mat d6 cdy c6 anh huong rd rét dén ciu trac tan 14 va kha ning quang hop

cua rudng laa. Khi mat do tréng tang trong mot gidi han nhét dinh, chi sb dién tich
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14 ctia quan thé tang 18n, giup ting kha ning hip thu birc xa quang hop va nang cao
tich liy sinh khéi. Tuy nhién, néu mét d6 trdng qua cao, tan 14 tré nén day va hé
s6 suy giam 4nh sang trong tan ting 1én, khién cac 14 & ting dudi nhan it birc xa
hon va lam giam hiéu qua quang hop ctia toan quan thé (Wei & cs., 2021; Zhao &
cs., 2024).

Mat do cdy ciing c6 anh huong dén ciu tric hinh thai va kha ning chong do
cta cay lua. Khi mat d6 trong cao, su canh tranh anh sang gitra cac cdy lam ciy
vuon cao va than tré nén manh hon, tor 46 lam giam do bén co hoc cua than va
ting nguy co d6 nga trong diéu kién mua gié manh. Nguoc lai, mat d6 cay hop 1y
gitip cAy phat trién can d6i hon, than cimg hon va hé ré phat trién tét hon, qua do
cai thién kha nang chdng d6 cta cay lta (Tang Thi Hanh & cs., 2020; Nguyén Tuin
Khoi & Pham Thi Thom ., 2020).

Ngoai anh hudng dén sinh trudng va ning suat, mat do cay con cé thé tac
dong dén chat luong gao. Mat do trong qua cao c6 thé 1am ting ty 18 hat 1ép va
giam ty 1€ gao nguyén do su canh tranh 4nh sang va dinh dudng trong tan 14, lam
suy giam phan b burc xa va kha niang quang hop cia céac 14 ting dudi, tir d6 han
ché tich Iily carbohydrate va qua trinh chac hat. Cac nghién ctru gan day cho thay
mat do cao anh hudng ti€u cuc dén ham lugng sucrose va tinh bdt trong hat, déng
thoi lam giam hiéu qua str dung 4nh sang va ngudn dinh dudng trong quan thé
(Gong & cs., 2025)

Trong cac hé théng canh tac lGa cai tién, mat do céy con duoce diéu chinh
két hop véi cac bién phap ky thuat khac nham tdi vu héa sinh trudng cia cay lua.
Vi dy, trong h¢ thé)ng thaAm canh 10a cai tién (SRI), viéc str dung cay ma non két
hop véi quan 1y nude hop 1y va mat do ciy thua duoc ghi nhan c6 thé cai thién sy
phat trién ctiia hé ré va nang cao hiéu qua st dung dinh dudng cia cay lua
(Masanam, 2022).

Tai Viét Nam, nhiéu nghién ctru da danh gia anh huong ciia mat do cdy dén
sinh truéng va nang suat lia trong cac diéu kién sinh thai khac nhau. Cac két qua
nghién ctru cho thdy mat do cay c6 anh huong rd rét dén sb bong trén don vi dién
tich va cac cau phan ning suét cua cay laa. Khi mat d6 cAy qua thip, ning suét bi
han ché do sb bong trén don vi di¢n tich thép, trong khi mat d§ qua cao lai [am
giam sb hat trén bong va khdi luong hat do sy canh tranh dinh dudng va anh sang

gilra cac cay trong quan the.
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Déi véi cac gidng laa nép ban dia, mat do cdy ciling 13 yéu tb ky thuat quan
trong anh hudng dén sinh truéng va ning suat. Cac gidng lua nép thuong co kha
ning dé nhanh manh nén c6 thé thich nghi v6i mat do trong thip hon so véi nhiéu
idng lua cai tién. Tuy nhién, néu mat do trong qua thip, sé bong trén don vi dién
tich c6 thé khong du dé dat ning suit cao, do d6 can xac dinh mat do cay thich hop
cho tirng gidng va diéu kién canh tac cu thé.

2.4.3. Anh hwéng cia mat do ciy va lwong dam bén dén niing suit va chat
lwgng lUa

Trong hé théng canh tac lua tham canh, mat do céy va lugng dam bon dugc
xem 14 hai yéu t6 k¥ thuat co ban c6 méi quan hé twong tac chit chg, dong thoi chi
phéi cau triac quan thé, hoat dong quang hop va qua trinh hinh thanh ning suat cta
cay lua (Peng & cs., 2021; Zhao & cs., 2024, Diankai & cs., 2025 ). Mat do cay
quyét dinh sb cay va s6 bong trén don vi dién tich, qua d6 dinh hinh cau trac khong
gian ctia quan thé rudng laa. Nguoc lai, lugng dam bon dong vai trd diéu tiét cuong
d6 sinh truong sinh dudng, kha ning dé nhanh va su phat trién ctia bong, tir d6 anh
hudng truc tiép dén tiém ning nang suat.

Nhiéu nghién ctru gan day cho thiy su phdi hop hop 1y giita mat do ciy va
luong dam bén cb ¥ nghia quan trong trong viée tdi wu hoa cau trac quan thé va
nang cao hiéu qua st dung dinh dudng cta ciy lua. Khi mat do tréng duoc ting
1én & mirc phu hop déng thot lugng dam bon duoc diéu chinh giam, cAu tric tan 14
clia quan thé c6 xu hudng trd nén can dbi hon, kha nang phan bd anh sang trong
tan dugc cai thién va hi¢u qua quang hgp cua rudng laa dugc nang cao. Nho vay,
nang suat lta cé thé duoc duy tri hodc tham chi gia ting trong khi hiéu qua sir dung
nito dugc cai thién dang ké (Wei & cs., 2021; Huang & Zou, 2020).

Céc nghién ctru thyc nghiém ciing cho thdy mé hinh ting mat do két hop
v6i giam luong dam bon co thé lam ting s6 bong trén don vi dién tich, cai thién
kha ning chong d6 va giam nguy co that thoat nito ra moi trudng. Su diéu chinh
hop 1y giita hai yéu t6 nay gop phan ti wu hoa qua trinh tich lity sinh khdi va phan
b6 vat chét vao hat, qua d6 nang cao nang suat va chat luong lia (Muhammad &
cs., 2022; Zi & cs., 2026). Bén canh d6, quan ly mat do tréng va lugng dam bon
phu hop con co thé tac dong dén mot sb chi tiéu chét lugng hat nhu ham luong
lipid va protein théng qua sy diéu chinh cin bing ngudn - dich trong qua trinh hinh
thanh va phat trién hat (Guangyi & cs., 2024).
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Nhiéu nghién ciru ciing cho thiy viéc ting mat d6 trong két hop véi giam
lrong dam bon & mirc vira phai c6 thé duy tri hodc ning cao ning suét lta nho su
gia ting s6 bong trén don vi dién tich va cai thién hiéu qué st dung nito. Trong hé
théng canh tac nay, sy ting 1én cua sé bong c6 thé bu dip cho su giam nhe vé sb
hat trén bong do mirc bén dam thap hon (Chen & cs., 2023). Do d6, day dugc xem
14 mot chién lugc canh tac hiéu qua nham giam lugng phan dam st dung trong san
xut, ddng thoi han ché nguy co do ngd va giam tac dong tiéu cuc cia hoat dong
canh tac laa d6i voi méi truong.

Bén canh lugng dam bon, thoi diém va cach phan bo nito trong cac giai
doan sinh trudng ciing c6 vai trd quan trong ddi v6i qua trinh hinh thanh ning suat
clia cdy lua. Nhiéu nghién ctru cho thay viéc phan bo nito hop 1y gitra cac giai doan
sinh trudong nhu bon 16t, bon thuc dé nhanh va bon don dong ¢ thé cai thién cau
tric bong, tang so hat chic va nang cao hiéu qua sir dung dam cua cay lua (Xiang
& cs., 2024).

Tuy nhién, mat do trong cao két hop véi lwong dam bon 16n 6 thé giy ra
nhing tac dong bét loi dén sinh trudng va phat trién cua cay lua. Trong diéu kién
nay, cdy thuong sinh truong sinh dudng manh, ting chiéu cao va giam do clng
than, lam gia ting nguy co d6 ngd. Pong thoi, mat d6 va mic dam cao lam suy
giam phan bd anh sang trong tan, han ché hiéu qua quang hop ctia cac 14 phia dudi,
tir d6 1am giam tich lily carbohydrate va anh huong tiéu cuc dén qué trinh hinh
thanh nang sut va chat luong hat (Liu & cs., 2024; Guo & cs., 2025).

Sy phéi hop hop 1y giita mat d6 ciy va luong dam bon khong chi quyét dinh
ning sudt ma con anh hudng truc tiép dén hiéu qua str dung nito (Nitrogen Use
Efficiency - NUE) ciia ciy laa. Trong boi canh bién doi khi hau va yéu cau phat
trién nong nghiép bén virng, viéc nang cao hi¢u qua st dung dam duogc xem la mot
giai phap quan trong nham giam chi phi san xuat va han ché 6 nhiém méi truong
trong hé thong san xuét lua (Peng & cs., 2021; Ying & cs., 2025).

Tai Viét Nam, cac nghién ctru vé mat do céy va luong dam bon chu yéu
duogc thyuc hién trén cac giéng lta cai tién pho bién trong san xuat (Nguyén Vin
B0 & cs., 2019; Nguyén Thi Van & cs., 2023). Trong khi d6, cac giéng laa nép
ban dja thudng c6 dic diém sinh trudng va kha nang dé nhanh khac biét so voi cac
gidng lta té hién dai, do d6 phan tng cua chung dbi véi cac bién phap k¥ thuat

canh tac cling c6 thé khac nhau (Wang & cs., 2025). Mot s6 nghién ctru budc dau
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trén giébng Nép Tan Nhe tai Song M4, Son La cho thiy viéc diéu chinh mat d6 ciy
két hop voi ché do bon phan phu hop 6 thé 1am ting s6 bong hiru hiéu va cai thién
nang suét cia gidng lta nép dia phuong (Duong Thi Hong Mai & cs., 2020).

Do do, viéc nghién ctru anh hudng cia mat do céy va lugng dam bon cling
nhu sy twong tac gitra hai yéu t6 nay d6i voi sinh truong, ning suét va chat luong
clia cac giéng lta nép ban dia 13 can thiét nham bd sung co s khoa hoc cho viée
xdy dung cac bién phap k¥ thuat canh tac phi hop trong diéu kién sinh thai ving
mién nui phia Bic. Nhitng két qua nghién ctru nay khong chi gop phan hoan thién
co s& 1y luan vé quan 1y quéan thé va dinh dudng trong san xuét lia, ma con co ¥
nghia thuc tién trong viéc nang cao hiéu qua va tinh bén vitng cua hé théng canh

tac lua tai cac vung sinh thai dac thu.
2.5. MOT SO GIONG LUA LAM GAO LUT

Theo bao céo ctia Imarc Group (2024), thi trudng gao It toan cau giai
doan 2025 - 2033 dugc phan tich theo loai san phém, kich thudc hat, kénh phan
phéi va linh vyc ung dung; trong d6 gao Basmati ndu chiém ty trong 16n nhat
v6i khoang 58,9% thi phan vao nam 2024. Phan khiic ndy ting truéng manh nho
chét luong cam quan cao, hwong thom dic trung va hinh dang hat dai thon, dong
thoi van bao ton 16p cam giau dinh dudng ctia hat gao. Nhitng dic diém nay gitp
gao lat dap tng dong thdi yéu ciu cam quan va xu hudng tiéu dung thuc pham
nguyén cam c6 lgi cho sirc khoe. Tuy nhién, phan 16n san pham gao lut trén thi
truong hién nay van duogc san xut tir cac giéng lta von duoce chon tao cho muc
dich gao tring cao cap va sau d6 sir dung dudi dang chua xay xat hoan toan, thay
vi dugc phat trién tir cc chuong trinh chon giéng chuyén biét cho gao lut (Imarc
Group, 2024).

Trén thé gi6i, cac nghién ctru vé gidng lta phuc vu san xuét gao 1ut tap
trung chi yéu tai khu vuc chau A va Bac Phi - Trung Pong. Nhiéu nghién ctru cho
thiy nén di truyén cia gidng co vai trd quyét dinh d6i véi ham lugng protein, cau
tric tinh bot va cac hop chit chdng oxy hoa trong gao lut (Paramee & Panpipat,
2022). Tai Thai Lan, cac gidng Hom Mali, Sung Yod, Noui Khuea va Riceberry
thé hién su khac biét rd rét vé dic tinh ndu va thanh phan dinh dudng, trong khi tai
khu vire Béc Phi - Trung Déng, cac gibng Giza 178, Sakha 108, Egyptian Yasmin
va Super 300 dugc phan thanh nhiéu nhom chat luong khac nhau vé ham luong
protein, chit xo va khoang chat (Jittimon & cs., 2025; (Abdelsalam & cs., 2025).
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Nhitng két qua nay khiang dinh rang chit lvong dinh dudng cia gao 1t phu thudc
manh vao kiéu gen cling nhu cAu trac sinh hoc cua hat.

Bén canh cic nghién ctru vé thanh phan dinh dudng, nhiéu chwong trinh
chon giéng hién dai da tap trung vao viéc cai thién cAu tric hat nham nang cao
gia tri sinh hoc ctia gao lit. Cac nghién ctru di truyén cho thay kich thudc phoi
va d6 day 16p aleurone c6 anh hudng truc tiép dén ham luong lipids, protein va
cac hop chét chdng oxy hoa trong hat gao. Dot bién gen phoi to (le) lam ting kich
thuéc phoi di dugce ching minh c6 thé nang cao dang ké ham luong lipids va
vitamin trong hat (Gileung & cs., 2019). Tuong tu, cac nghién ciru vé lua dot
bién phoi 16n ciing ghi nhan su gia ting cac hop chat chdng oxy hoa hoa tan trong
lipid nhu tocopherol va y-oryzanol (Ming & cs., 2019). Ngoai ra, dot bién gen
aleurone day 1 (Tal) lam ting s6 16p té bao aleurone duogc xac dinh c6 thé cai
thién ham lugng protein, lipids va khoang chét trong gao lirt ma khong lam giam
nang suét hat (L1 & cs., 2021).

O cip d6 sinh 1y phat trién hat, nhiéu nghién ctru di lam 13 co ché diéu
hoa qua trinh tich lily vat chat du trit trong ndi nhil. Yéu t6 phién ma OsNF-YB1
hoat dong ddc hi€u ¢ 16p aleurone dugc chirng minh c6 vai trd quan trong trong
viéc diéu hoa van chuyén sucrose va qua trinh 1am day hat laa (Jing & cs., 2016).
Sy tuong tac gitra phdi va ndi nhil trong qué trinh phét trién hat ciing dugc xac
dinh 13 yéu t6 quan trong chi phdi kich thudc hat va su phan b cac hop chét dinh
dudng trong gao lit (Lu & cs., 2020). Cac nghién ctru transcriptomics gan day
con phat hién mot mang luéi tin hiéu phan tir hoat dong tai vung tiép giap giita
phéi va ndi nhil, giup didu hoa ddng bd su phat trién ciia cac mo trong hat laa
(Nicolas & cs., 2020).

Ngoai ra, cac nghién ctru di truyén st dung phuong phap GWAS va lap
ban d6 QTL da x4c dinh nhiéu ving gen lién quan dén kich thuéc, hinh dang va
khéi luong hat laa - nhitng dic diém c6 anh hudng truc tiép dén chat luong gao
1t va hiéu qua ché bién (Ohn & cs., 2010; Nkulu & cs., 2023). Tuy nhién, viéc
cai thién ham lugng cac hop chat dinh dudng trong gao lut cling dat ra mot sd
thach thic vé chat luong thuong mai. Mot s6 dong laa c6 phdi 16n hodc cau triic
ndi nhil bién ddi c6 thé xuét hién hién tuong bac bung, lam giam d¢ trong ctia hat
gao va anh huéng dén chit luong xay xat (Peng & cs., 2020).

Tai Viét Nam, ngudn gen laa ban dia va cac gidng laa mau kha phong phu,
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tao tiém ning 16n cho phat trién cac san phdm gao 1ut c6 gia tri dinh dudng cao.
Nhiéu giéng laa nhu TP1, NCT-30, Khiu cim panh, Ngua cdm, Lia cAm, Nép
cAm PH6 va Cam tuyén da duogc ghi nhan co6 sy khac biét dang ké vé& ham luong
hop chét phenolic va chit luong cam quan cta com, trong d6 TD1 va Nép cam
DH6 duoc danh gid c6 trién vong tmg dung trong san xuit gao lut (Tran Thi Thu
Huong & cs., 2017; Luong Thi Kim Loan & cs., 2022). O Pong bang séng Ciru
Long, cac gidong OM5451, OM6979 va OM1532 dugc xéc dinh phi hop cho san
xuat gao 10t ndy mam gidu y-aminobutyric acid (GABA), trong khi gidng
japonica JO2 cho thay ham luong protein va lipids cao trong gao lut (Vu & cs.,
2023). Tuy nhién, cac nghién ctru trong nudc hién van con phan tan va chi yéu
tap trung vao danh gia chit lugng dinh dudng hodc cong nghé ché bién, trong khi
cac chuong trinh chon giéng chuyén biét cho gao it van con han ché.

Tong hop cac két qua nghién ciru cho thay khoang trong hién nay khong
nam & viéc thiéu dir liéu vé thanh phan dinh dudng cua gao 1Gt, ma cha yéu &
viéc thiéu cac hé thong gidng chuyén dung ciing bo tiéu chi danh gia chuan hoa
danh riéng cho san pham gao 1ut, bao gdm ham luong phenolic, anthocyanin, y-
oryzanol, GABA, céu trac tinh bot va mtc d6 chdp nhan cam quan ciia nguoi
tiéu dung. Viéc phan 16n san pham gao Gt trén thi trudng van dya trén cac giong
lua duoc chon tao cho gao trang cao cap phan anh han ché trong dinh hudng chon
giéng hién nay (Paramee & Panpipat, 2022; Imarc Group, 2024). Vi vay, viéc tai
dinh hudng cac chuong trinh chon tao giéng theo hudng chuyén biét cho gao Iit,
két hop khai thac ngudn gen ban dia giau hop chat sinh hoc véi cac cong cu di
truyén hién dai, dugc xem 13 hudng tiép can quan trong nham nang cao dong thoi
gia tri dinh dudng, chét lwong cam quan va gia tri thuong mai cia gao Viét Nam
trong bbi canh nhu cau thyc pham chirc nang ngiy cang gia tang trén thi truong
quéc té.

2.6. MOT SO PAC PIEM KHi TUQONG CUA KHU VUC TAY BAC VIET
NAM

2.6.1. Pic diém khi hau chung khu vuc Tay Bic

Khu vuc Tay Bic Viét Nam thuoc ving ndi phia Bac va chiu anh huong
cua hé théng khi hau nhiét d6i gié mua chau A. Su twong tac giira hoan luu gi6
mua Déng A véi dia hinh ndi cao va bi chia cit manh cta diy Hoang Lién Son da
tao nén su phan hoa khi hau ro rét theo khong gian va d6 cao trong toan vung. Mua
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mua thudng bét dau tir thang 5 va kéo dai dén thang 10, chiém phan 16n lwong mua
nam, trong khi mua kho lanh kéo dai tir thang 11 dén thang 4 nim sau. Sy khai
phét va bién dong cuia mua mua & Viét Nam chiu anh huéng cua hoan luu gié mla
két hop véi diéu kién dia hinh phirc tap, 1am cho luong mua phan bd khong dong
déu gitra cac khu vuc trong viing (Nachiketa & Basnet, 2021, Quan & cs., 2023).

Ché d6 mua tai khu vuc Tay Bac chiu anh huéng manh cuaa hé thong gié
mua chau A va dic diém dia hinh nui cao, lam cho lugng mua phan b khong dong
déu giira c4c tiéu vang. Trong nhirng nam gan day, cac nghién ciru khi hau cho
thiy tan suit va cudng do cac su Kién mua cuc doan tai mién Bic Viét Nam c6 xu
huéng gia ting, 1am tang nguy co i quét, sat 1§ dat va rai ro dbi véi san xuat nong
nghiép & khu vuc mién nii (Quan & cs., 2023).

Nhiét do khéng khi trong khu vic Tay Bac bién dong manh theo do cao dia
hinh. Céc khu vuc thung liing va bon dia thudng cé nén nhiét cao hon so véi cac
khu vyc cao nguyén va vung nui cao. Nhirng khu vuc 1ong chao nhu Bién Bién co
bién do nhiét ngay - dém 16n do dic diém dia hinh twong ddi kin, dan dén su tich
tu nhiét vao ban ngay va qua trinh toa nhiét nhanh vao ban dém. Phan tich chudi
s6 liéu khi twong trong nhitng nim gan day cho thay xu thé gia ting nhiét d6 trung
binh nim tai khu vuc Ty Bic, phan anh tac dong ngay cang rd cua bién doi khi
hau d6i véi khu vic mién ndi phia Bac ( Ngo & cs.,2024, Do Xuan Duc, 2025).

Buc xa mat troi va sé gio nang trong khu vuc ciing c¢6 sy khac biét dang ké
giita cac dang dja hinh. Cac thung liing va bdn dja thudng cd sb gid ning cao hon
do it chiu anh huong cia may va swong mu, trong khi cac khu vuc cao nguyén va
ving ndi cao thuong xuat hién may md nhiéu hon, lam giam cuong d6 birc xa mat
troi. Nhitng khac biét vé diéu kién buc xa nay gop phan hinh thanh céc tiéu ving
vi khi hau dic trung trong khu vuc va anh huéng dén diéu kién sinh truéng cia
cay trong.

Ché d6 mua trong khu vic mang dic trung rd rét ciia khi hau gié mua. Luong
mua niam tap trung chi yéu trong miia mua va cé sy bién dong Ion gitta cac nam.
Tac dong két hop gitra gié mia Tay Nam va hiéu tmg nang dia hinh cua cac day nui
cao lam gia tang cac tran mua 16N cuc bo tai cac tinh Dién Bién, Lai Chau va Son
La, tir d6 1am ting nguy co xay ra 1ii quét va sat 1o dat trong mua mua ( Nachiketa
& Basnet, 2021). Nhitng bién dong khi hau nay ciing 1am gia ting rui ro dbi véi san
Xuit néng nghiép va sinh ké cua cong dong dia phuong, dic biét tai cac khu vuc phu
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thugc nhiéu vao ndng nghiép nhu tinh Dién Bién (Ngo & cs., 2024).

Trong ndi ving Tay Bic, diéu kién khi hau thudng duoc phan chia thanh
hai tiéu ving chinh 12 Bac Tay Bac va Nam Tay Bic. Bic Tay Bic bao gdom cac
tinh Lai Chau, Dién Bién va phan phia bic tinh Son La, noi ¢ dia hinh nii cao va
bi chia cat manh véi nhiéu ddy nui cao trén 2.000 m. Do anh huéng cua d6 cao
I6n, nhiét do trung binh nim tai khu vuc nay thap hon so vé&i cac khu vuc khac
trong ving va mua dong thuong lanh hon. Nguoc lai, Nam Tay Bac bao gém phan
phia nam tinh Son La va tinh Hoa Binh, noi ¢6 dia hinh thip hon va nén nhiét cao
hon. Khu vuc nay chiju anh hudng rd hon cta gio mua Tay Nam trong mua hé va
c6 diéu kién khi hau 4m hon trong mua déng so vai Bac Tay Bac. Su khac biét vé
dia hinh va d¢ cao giita hai tiéu ving da tao nén su phan héa khi hau rd rét trong
khu vuc Tay Bac (Do Xuan Duc, 2025).

Trong pham vi nghién citu cua dé tai, hai dia diém thi nghiém 1a Dién Bién
va Moc Chau dai dién cho hai diéu kién khi hau khac nhau trong khu vuc Tay Bac.
bién Bién nam trong bon dia Nam Rom véi d6 cao khoang 400 - 500 m so véi
muc nudc bién va thudc tiéu viing Bac Tay Bic, noi ¢6 nén nhiét cao va bién do
nhiét ngay - dém 16n. Trong khi d6, Moc Chau (Son La) nam trén cao nguyén Vi
d6 cao khoang 1.000 - 1.050 m va thugc tiéu viing Nam Tay Bic, ¢6 nén nhiét thap
hon va khi hdu mat hon so vé&i cac khu vire thung liing thap. Su khéc biét vé dia
hinh va do cao giira hai khu vuc nay tao nén nhitng diéu kién vi khi hau khac nhau,
tir d6 c6 thé anh hudng dén sinh truong, phat trién ciing nhu ning suat va chat
lugng cua cay laa trong cac diéu kién sinh thai khac nhau.

2.6.2. Pic diém khi twong niam 2021 tai khu vac nghién ciru

Vé nhiét do, trong giai doan thi nghiém tir thang 3 dén thang 11 (Hinh 4.4), nhiét
dd trung binh tai Dién Bién dat 22,2°C, cao hon Mdc Chau khoang 3,4°C. Nhi¢t
dd ti cao va tbi thép tai Bi¢n Bién cling cao hon so voi Moc Chau lan luot 5,0°C
va 2,7°C. Déng thoi, bién do nhiét ngay - dém tai Pién Bién dat 10,1°C, cao hon
so voi Mdc Chau (7,8°C). Su khac biét nay phan anh dac diém khi hau cua hai
dang dia hinh khac nhau trong khu vyc Tay Bac. Dién Bién nam trong bon dia
Nam Rém véi d6 cao thip hon nén nén nhiét cao hon va dao dong nhiét ngay -
dém lon hon. Nguoc lai, Moc Chau nam trén cao nguyén vdi do cao 16n hon nén
6 diéu kién khi hau mat hon va bién do nhiét nho hon. Trong sinh ly cay lua, nhiét

d6 c6 vai trd quan trong trong viée diéu chinh cin bang giita qua trinh quang hop
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va ho hip. Khi nhiét d6 ting, cudng do ho hip thudng ting nhanh hon so v6i quang

hop, tir d6 c6 thé 1am giam hiéu qua tich liy chat kho cua cay (Yoshida, 1981).

35

30

25

20

15

10

Thang|Thang|Thang|Thang|Thang|Thang|Thang|Thang|Thang
3 4 5 6 7 8 9 10 11
Nniet dQTEle“ Bien 21 | 23,8|25,5|26,3|25,9|25,6|24,9|22,9|19,7
Nhiet docfole” Bien 20 | 31 |31,7|31,1|30,4|30,4|30,5|29,2]26,7
Nhiet do Dien Bién |5 ol 19 3| 21,7|23,4|23,3| 23 |21,7|19,4]15,7
Thap

= == Nhiét do Moc Chau TB| 17,2 | 20,6 | 22,6 | 23,3 | 23,2 | 22,7 21,5/ 19,2 | 16,2
=== Nhiet dgafoc Chau 22,8 26,3|27,7|27,7|27,6| 27 |25,8]23,5] 20,8
=== Nhiet dTthi)Qc Chau 13,8 | 17 |19,4|20,6|20,6|20,1|18,8/|16,4/13,2

Hinh 2.3. Dién bién nhiét @ cac thang thuc hién thi nghiém trong
nam 2021 tai Mgc Chau va Dién Bién Phua

Bién d6 nhiét ngay - dém 1a mot yéu té khi tugng c6 anh huong dang ké

dén qua trinh sinh truéng va tich lily vat chét clia cdy lta (Hinh 2.4). Bién d6 nhiét

16n thuong tao diéu kién thuan lgi cho qué trinh quang hgp vao ban ngay do nhiét

d6 cao, dong thoi nhiét do thap hon vao ban dém gitp giam cuong do ho hap, tir

d6 nang cao hiéu qua tich lily chat déng hoa trong cdy. Nguoc lai, khi nhiét do ban

dém duy tri & muc cao, cuong do ho hap ting c6 thé 1am giam hiéu qua sir dung

san phim quang hop va anh huéng dén qué trinh tich lily vat chét cua ciy laa

(Yoshida, 1981).
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14

12

10 ]

Thang Thang Thang Théng Thang Thang Thang Thang Thang

3 4 5 6 7 8 9 10 11
®~-Bién d6 bién Bién 13,2 11,7 10 7,7 7,1 7,4 8,8 9,8 11
=@=Bién dd Moc Chau 9 9,3 8,3 7,1 7 6,9 7 7,1 7,6

Hinh 2.4. Bién d¢ nhiét d¢ cac thang thuc hién thi nghiém trong nam
2021 tai Mgc Chau va Dién Bién Pha

Vé btc xa, téng sb gio néng tai Bién Bién dat 2.025,4 gid, cao hon Moc
Chau khoang 174,3 gid. Luong btrc xa cao trong giai doan dau vu (thang 3 - 5) tao
diéu kién thuan loi cho sy hinh thanh dién tich 14 va thiét 1ap hoat dong quang hop
clia quan thé [ta. Bl xa mit troi 1a ngudn nang luong co ban cho qua trinh quang
hop va quyét dinh kha ning cb dinh CO: ciing nhu tich lity vat chat kho cua cay
lta. Khi birc xa ddy da va nhiét d6 nam trong khoang thich hop, qué trinh dong
hoa carbon dugc duy tri & murc cao, tao diéu kién thuén lgi cho tich Ity sinh khoi
va hinh thanh ning sut (Yoshida, 1981). Tuy nhién, hiéu suét tich liiy carbon cua
ciy con phu thudc vao su can bang gitta qua trinh ddng hoa va hé hap. Khi nhiét
d6 ting cao, cuong do ho hip ciing ting theo, 1am giam hiéu suét tich lily carbon

néu vuot qua ngudng toi uu.
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Thang Thang Thang Thang Thang Thang Thang Thang Thang

S8 gior nang

BGiy ning Dién Bién  198.4 202 2023 1413 1327 1486 1684 | 1705 1605
Gioyndng Moc Chau 1513 1706 191 1555 1623 1549 1571 1504 149

Hinh 2.5. S6 gio nang cac thang thwc hién thi nghiém trong nim 2021 tai
Maoc Chau va Dién Bién Phu

Luong mua nam 2021 tai hai dja diém thi nghiém phan b theo quy luat
mua mua dic trung cua khu vuc Ty Bic, tip trung chu yéu tir thang 5 dén thang
9. Téng luong mura tich lliy trong giai doan thang 3 - 11 tai Mgc Chau dat 1.640,4
mm, cao hon Di¢n Bién khoang 66,9 mm. Tuy nhién, sy khéc biét gifra hai khu
vuc khong chi ndm & tong luong mua ma con & cau tric phan b theo thdi gian.
Tai Dién Bién, lugng mua tap trung cao trong cac thang 6 - 8 véi luong mua dat
khoang 253,5 - 316,6 mm/thing, tring véi giai doan 1am dong va trd cua cay lia.
Mua 16n kéo dai trong giai doan nay cé thé lam giam birc xa quang hop hiru hiéu
do che phu may, dong thoi lam tang nguy co d6 ngi va rira trdi dinh dudng trong
rudng lua. Trong khi do, tai Mdc Chau, lugng mua c6 xu huéng phan bd dan trai
hon va dat dinh muon vao thang 9, dong thoi duy tri lwong mua twong dbi cao dén
thang 10, tao diéu kién 4m d6 kéo dai trong giai doan tich lity vat chat kho cua cay
laa. Cac nghién ctru gan déy ciing cho thdy xu thé bién dong khong gian va thoi
gian cua nhiét do va luong mua tai khu vuc Tay Bic ngdy cang gia ting dudi tac
dong cua bién dbi khi hau (Do Xuan Duc, 2025).
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o

m Luwong mwa Bién Bién | 55.6 1151 1825 2535 3146 3166 150.7 59.4 325
m Lwong mua Méc Chau| 49.9 1019 1826 2313 268 318.6 257.2 1323 38

Hinh 2.6. Lwong mwa cac thang trong nam 2021 tai Mgc Chau va Dién Bién Phu

Tong hop cac yéu t6 khi hau cho thay Dién Bién c6 nén nhiét cao hon, bién
d6 nhiét ngay - dém 16n va tong sb gid nang cao hon so véi Moc Chau, trong khi
Moc Chéau c6 khi hau mét hon va luong mua phan bd kéo dai hon vé cudi vu.
Nhiing khac bi¢t ndy tao nén cac diéu kién sinh thai khac nhau gitra hai dia diém
nghién ciru, tir d6 c6 thé anh huong dén sinh trudng, phat trién, kha nang tich liy
vat chét cling nhu ning suit va chat luong gao cta cac gidng lua trong thi nghiém.
2.7. NHAN XET CHUNG TU TONG QUAN TAI LIEU

Céc nghién ciru trong va ngoai nudc cho thay gia tri dinh dudng va chét
lugng cua gao lat duoc quyét dinh chu yéu boi sy hién dién va dic diém cua cac
céu tric hat nhu phdi, 16p aleurone. Phoi va 16p aleurone 14 noi tap trung phan 16n
lipids, y - oryzanol, hgp chat phenolic va vitamin, do d6 sy khac biét vé kich thudc
phoi, 46 day 16p aleurone gifta cac kiéu gen lua din dén su sai khac ro rét vé ham
luong cac hop chat chiic nang va hoat tinh chong oxy hoa ciia gao Iut.

Bén canh yéu t6 di truyén, nhiéu bang ching cho thiy ning suat va chat
lugng gao It chiu taic dong manh cua diéu kién moi trudng va cac bién phap canh
tac. Sy thay doi vé nhiét do, birc xa va diéu kién sinh thai giira cac ving san xuat
c6 thé 1am thay d6i qua trinh tich lity chat kho, phan b carbon - nito trong hat, tir
d6 anh huong dén ham luong protein, lipids va cac hop chat sinh hoc trong gao

Iurt. Déng thoi, lugng phan dam va mat do céy chi phéi cAu trac tan 14, kha nang
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quang hop va can bang ngudn - strc chira, qua d6 tic dong gian tiép dén qua trinh
hinh thanh ning suit va chit luong hat.

Tuy nhién, tai Viét Nam, phan 16n cac nghién ctru vé gao 1t méi ding lai
& danh gia don 1é vé thanh phan dinh dudng hoic tap trung vao mot s gidng laa
thwong mai, trong khi cac gidng laa nép ban dia, dic biét 1a nhom nép lut khu vyc
Tay Bic, van chua dugc nghién ciru mot cach hé thong dudi goc do két hop giita
dic diém nong sinh hoc, cAu trac hat va céc yéu td canh tac. Ngoai ra, cac thong
tin vé phan tng cua cac giéng lta nay ddi voi su khac biét ving sinh thai, luong
phan dam va mat do cdy con thiéu cac phan tich mang tinh co ché.

Do d6, viéc nghién ctru danh gia toan dién dac diém nong sinh hoc, ndng
suat va chét luong gao 1t ctia cac gidng lua nép ban dia va giéng lta méi co tiém
ning san xuat gao lit, dong thoi lam rd tac dong ctia ving sinh thai va cac bién
phap canh tac dén qua trinh hinh thanh ning suét va tich lily cac hop chat chirc
nang trong hat, 13 can thiét nham tao co s& khoa hoc cho cong tac chon giéng va

xdy dung quy trinh san xuét gao lit theo hudng ning cao gia trj va tinh bén vimg.

f \ - 7=
« Phdi to, vo lya day. g Shhthai - <
« Lipids, oryzanol, « Phan Pam bén

protein cao - Nhiét do, bién » Mat do cay
dd nhiét
« Anh sang, mua

\____ )
Y \ y  Nang suat, P

Hinh 2.7. So' @6 méi quan hé giira kiéu gen, méi trwong, ki thuat canh tac

va chit lwgng gao It
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PHAN 3. VAT LIEU VA PHUONG PHAP NGHIEN CUU

3.1. VAT LIEU NGHIEN CUU

Vit lidu gdom 28 dong, miu giéng laa trong d6: 25 mau gidng nép trang ban
dia duoc trong trén rudng nudc (mau gidng ban dja) va 3 dong lua méi chon tao
gf)m: Ja 12, Ja 23, Ja 35. Cac mau giéng ban dia dugc thu thip tai khu vyc Tay
Bic gém cac tinh: Son La, Dién Bién, Lai Chau. Cac dong lia mdi dugc chon tao
bai Hoc vién Nong nghiép Viét Nam, 12 san pham ctia phép lai gitta mau gidng c6
v6 lua day LO1050 véi mau gidng c6 phdi to MGE 13 & thé hé BC3F8 (Thong tin

cac mau gidng tai Phuy lyc 1).

Bang 3.1. Danh sach c&c dong, mau gidng lta phuc va nghién ciru

STT Ky E"’“,‘f"“g’ Tén thuong goi Pia diém thu thép, chon tao
mau giong
1 NDBI1 Nép Tan Xa Na Son, Dién Bién
2 NDB2 Nép Tan Xa Muong Phang, Dién Bién
3 NDB3 Nép Dién Bién X4& Thanh An, Pién Bién
4 NLC1 Nép Tan Xa Pac Ta, Lai Chau
5 NLC2 Nép Tan Xa Muong So, Lai Chau
6 NLC3 Tan Pom Xa Muong Kim, Lai Chau
7 NLC4 Tan Pom Xa Muong Kim, Lai Chau
8 NSL1 Nép Tan Xa Muodng La, Son La
9 NSL2 Nép Tan Xa Muong Chanh, Son La
10 NSL3 Tan Vang Xa Mai Son, Son La
11 NSL4 Nép Son La X4 Sbp Cop, Son La
12 NSL5 Tan Hin X4 Sbp Cop, Son La
13 NSL6 Tan Pua X4 Sbp Cop, Son La
14 NSL7 Tan Lanh X4 Sbp Cop, Son La
15 NSLS8 Tan D6 X4 Sbp Cop, Son La
16 NSL9 Tan Luong X4 Sbp Cop, Son La
17 NSL10 Tan Hoa Xa Hudi Mét, Son La
18 NSL11 Tan Lanh Xa Hudi Mot, Son La
19 NSL12 Tan Thom Xa Hudi Mot, Son La
20 NSL13 Tan Luong Xa Hudi Mot, Son La
21 NSL14 Tan Tring Xa Binh Thuén, Son La
22 NSL15 Tan Long Xa Binh Thuén, Son La
23 NSL16 Tan Nhe Xa Yén Son, Son La
24 NSL17 Tan Vang Xa Yén Son, Son La
25 NSLI18 Tan Do Xa Yén Son, Son La
26 Ja12 Japonica 12 Hoc vién Nong nghiép Viét Nam
27 Ja23 Japonica 23 Hoc vién Nong nghiép Viét Nam
28 Ja 35 Japonica 35 Hoc vién Nong nghiép Viét Nam
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3.2. NOI DUNG NGHIEN CUU

Nghién ctru anh hudng cua ving
sinh thai dén nang suat va chat
lugng gao lut.

Xéc dinh mot sb bién phap k¥

thudt canh tac giong lua st dung

lam gao lut.

Hinh 3.1. So @b hé théng cac ndi dung trién khai cia luan an

Thi nghiém 1: Danh gia dic diém néng sinh
oc, chat lugng gao lut cia cac dong/giong lua.

hi nghiém 2: Panh gia da dang cia 25 giong
Iua nép ban dia dua trén dac diém hinh thai va
chi thi phan tu.

—néng suat va chat lugng gao It cta cac dong,

Thi nghiém 3: So sanh sinh truéng phat trién,

Vu Mua nam 2020 tai Son La

Vu Xuan nam 2021 tai Hoc vién
Nong nghiép

l

mau giéng laa tai 2 ving trong khac nhau cua
khu vuc Tay Bac.

Thi nghiém 4: Panh gia kha nang quang hop,
nang suat va chat lugng gao 1at cua mét s6 dong,
mau giong laa tai cdc mirc bon dam khéac nhau.

Vu Xuan, Vu Mua
Nam 2021
tai Son La va Dién Bién.

v

Thi nghiém 4: Vu xuan, vu mua

nam 2021, tai Son La.
Thi nghiém 5: Nghién ctru anh huong cua luong 1
dam bon va mat do cay ddi véi 1 gidng nép ban ) v
dia Thi nghiém 5, 6: Vy mua ndm
Ol __'>

Thi nghiém 6: Nghién ctru &nh hudng cua lugng
dam boén va mat do cay doi voi 1 dong lua méi.

2022 va vu xuan nam 2023
tai Son La va Dién Bién




3.2.1. Ngi dung 1: Xac dinh miu giong lGa nép ban dia va dong lda méi co tiém
ning san xuit gao It

Danh gia dac diém nong sinh hoc, chét lugng gao It cua cac dong/ mau giéng
lua.

Danh gi4 da dang di truyén ctia 25 miu giéng lta nép ban dia.
3.2.2. Ngi dung 2: Nghién ciu anh hwéng cia vung sinh thai dén sinh trwéng,
niing suit va chit lweng gao hit cia cac dong, mau gidng lda 1am gao lit

Panh gia kha ning sinh truong phat trién, nang suit va chat luong gao It cia
cac dong, mau giong lda tai 2 vung trong khac nhau cua khu vuc Tay Biac.
3.2.3. Néi dung 3: Xac dinh mét so bién phap ky thuit canh tac giéng lGa sir
dung lam gao lut.

- Péanh gia anh hudng cia mirc dam bon dén ning suat va chét lugng cia cac
mau gidng lua trong nha ludi.

- Xac dinh anh huéng cia luong dam bén va mat do cdy dén sinh truong, ning
suit cia mau gidng lua st dung 1am gao lat
3.3. PHUONG PHAP NGHIEN CUU
3.3.1. B6 tri cac thi nghiém
3.3.1.1. Thi nghiém 1: Panh gid dic diém néng hoc ciia cdc dong/ mdu giong lia

a) Vat liéu: Thi nghiém thyuc hién trén 28 dong, mau giéng lua theo danh sach
cac tai Bang 3.1.

b) Thoi gian, dia diém: Thi nghi¢m thyuc hi¢n ndm 2020 tai Truong Pai hoc
Tay Bic.

c) BO tri thi nghiém: Thi nghiém duoc thiét ké kiéu tuan tu khong 1ap. Dién
tich 1 6 thi nghiém 10 m? (5 va 2 m). Tong dién tich thi nghiém ca dai bao vé 1a 500
m?.
3.3.1.2. Thi nghiém 2: Xdc dinh da dang di truyén ciia cac mdu giéng lGa nép bdn
dia bang chi thi phan ti va ddgc diém hinh thai, chét lweng

a) Xdc dinh da dang vé kiéu hinh bang cdc ddc diém hinh thdi, sinh hod

Két qua cua thi nghiém 1 duoc sir dung dé danh gia da dang vé kiéu hinh cua

25 mau giéng lua ban dia.
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b) Xdc dinh da dang di truyén vé kiéu gen bang chi thi phdn tir
* Mau giong lia va cdc chi thi: 25 mau giéng laa nép ban dia (Danh sach mau

gidng tai Bang 3.2) va 35 chi thi dugc sir dung dé phan tich da dang di truyén.
Bang 3.2. Danh sach 35 chi thi SSR

Mai N’hién} Vi tri Nhiét do S6 chu ky | Kich thude san
sac thé di truyén bat cap PCR pham (bp)
RM495* 1 2,8 55 30 100-160
RM283* 1 31,4 61 30 140-200
RM237* 1 115,2 55 30 150-220
RM431* 1 178,3 55 30 180-260
RM154* 2 4,8 61 30 140-200
RM452* 2 58,4 61 30 150-230
OSR13* 3 53,1 53 40 120-200
RM338* 3 108,4 55 40 200-280
RMS514* 3 216,4 55 30 120-180
RM124* 4 150,1 67 30 140-210
RMS507* 5 0 55 30 100-180
RM413* 5 26,7 53 30 200-300
RM161* 5 96,9 61 30 130-190
RM133* 6 0 63 30 150-250
RM162* 6 108,3 61 30 140-220
RMI125%* 7 24,8 63 30 120-180
RM455* 7 65,7 57 30 140-200
RMI118* 7 96,9 67 30 150-230
RM408* 8 0 55 30 200-260
RM152* 8 9,4 53 40 120-200
RM44* 8 60.9 53 30 150-230
RM284* 8 83.7 55 30 140-210
RM433* 8 116 53 40 150-220
RM447* 8 124.6 55 30 140-210
RM316a 9 1.8 55 30 100-160
RM215* 9 99.4 55 30 140-200
RM271* 10 59.4 55 30 150-220
RM484* 10 97.3 55 30 180-260
RM536* 11 55.1 55 30 140-200
RM277* 12 57.2 55 30 150-230
RM307* 4 0 55 30 120-200
RMS552* 11 40,6 55 30 200-280
RM19* 12 40,9 55 30 120-180
RMI105* 9 32,1 63 30 140-210
RM474* 10 0 55 30 100-180

* Thoi gian, dia diém: Thi nghiém dugc thuc hién nam 2021 tai Trung tdm nghién ctru cay trong Viét Nam -
Nhj?lt Ban, Hoc’ vién Nong nghiép Viét Nam.
* Thu mau, tach chiet DNA va thuc hién phan ttng PCR:
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3.3.1.3 Pdnh gid, lira chon dong, mdu giong lia
Két qua phan tich, danh gia dac diém nong hoc, da dang di truyén duoc su
dung dé tinh diém cho cac dong, miu gidng dira theo bang sau:

Bang 3.3. Tiéu chi lwa chon cac miu gidéng lGa c6 tiém niing san xuét gao lit

Tiéu chi Mirc do Piém | Nguon tham khao
Ham | Thap (1%) 1 Juliano & Tuad
iano afio,
(amiong Trung binh (1,5%) 2 Y Y
lipids trong gao 2019
Cao (>2%) 3
Ham | Thap (<30 mg/100g) 1
am uc_rr;g Trung binh - cao (30 - 50 mg/100g) 2 Patel & Naik, 2004
oryzano ,
v R&t cao (> 50 mg/100g 3
Ham 1 Thap (< 7,5 %) 1
uon
am wong Trung binh (7,5 - 9 %) 2 | Fabian & Ju, 2011
Protein
Cao (> 9%) 3
.. . Nho (< 0,7 mg) 1 Sakata & cs., 2016;
Khoi lugng phoi )
To (> 0,7 mg) 2 Khin & cs., 2015;
D5 dav v 1 Mong (<24 pm) 1 Pham Van Cuong &
© day vo va Day (= 24 um) 2 cs., 2021
o Co 0 A aX s
Tinh cam quang - Muc ti€u dé tai.
Khong 1

Tong s6 diém sau khi danh gia tir cao dén thap 1a cin ctr dé lwa chon 2 mau
gidng ban dia dé tién hanh cac thi nghiém tiép theo cing 3 dong ltia méi.
3.3.1.4. Thi nghiém 3: Nghién ciru anh hwéng ciia ving trong dén ning suit va
chit lwong gao lit.

a) Vit liéu: Thi nghiém thyc hién trén 2 mau gidng lua nép ban dia gom Nép
Son La (NSL4) va Nép Dién Bién (NDB3), dong Ja 12, dong Ja 23 va dong Ja 35 tai

cac vung trong khac nhau.

b) Thoi gian, dia diém: Thi nghiém thyc hién trong vu xuan va vy mia nim
2021 tai canh dong Mudng Thanh (Phudng Mudng Thanh), tinh Dién Bién va cao
nguyén Mdc Chau (Phuong Mdc Chau), tinh Son La.

¢) Bé tri thi nghiém: Thi nghiém bé tri theo kiéu khdi ngdu nhién day du
(RCBD) gdm 5 cong thire (mdi dong, mau gidng 1a 1 cong thirc) va 3 1an nhic lai,
kich thudc 1 6 1a 20 m?, tong dién tich thi nghiém tinh ca dai bao vé la: 500 m?,

khoang cach gitra cac 1an nhac 1a 0,5 m.

49



3.3.1.5. Thi nghigm 4: Nghién civu dnh hwong ciia lwong dam bén dén quang hop,
néng sudt va chit lwong gao it trong nha lwéi tai Trweong Pai hoc Tay Bic.
a) Vit liéu: Thi nghiém dugc thyuc hién trén 5 dong, mau gidng lta gdbm mau

gidng Nép Son La 4, Nép Dién Bién 3 va dong Ja 12, Ja 23 va dong Ja 35.

b) Thoi gian, dia diém: Thi nghi¢m dugc thuc hién trong vu xudn va vu mua

nam 2021 trong nha ludi tai Truong Pai hoc Tay Bic, Thanh phé Son La.

¢) B6 tri thi nghiém: Thi nghiém bd tri theo kiéu hoan toan ngau nhién (RCD)
v6i 5 1an nhic lai, mdi chau duoc coi 1a mot 1an nhic, téng s6 chau thi nghi¢m la 360
chau (tinh ca chau st dung dé bao vé). Hat mau giéng dugc ngadm u dén khi nay mam
va gieo vao khay trong cay, khi cdy ma dugc 3 14 tién hanh nhd cay 1 danh vao 1 chau
dat da dugc chuan bi san, mdi chau c6 dung tich 10 lit (0,03 m?), chira 5 kg dat rudng
liy tai x4 Chiéng Ngan, Thanh phd Son La.

Thi nghiém gém 3 cong thirc bon dam la: Cong thirc 1 bon 0,5 g N/chau (N1
- muc bon thip); cong thirc 2 bon 1 g N/chau (N2 - mire bon trung binh); cong thirc
3 bon 1,5 g N/ chau (N3 - mirc bon cao) cd chung nén phan bén gom: 10g phan vi
sinh song Gianh + 0,5g P2Os + 0,5g K>O + 10 g voi bot/chau.

3.3.1.6. Thi nghiém 5: Nghién ciru anh hwéng ciia lwong dam bon va mét dp cdy
dén sinh truwéng, ning sudt ciia mdu giong lia Nép Dién Bién 3

a) Vit liéu: miu giong laa Nép Dién Bién 3

b) Thoi gian, dia diém: Thoi gian va dia diém: Thi nghiém duogc thyc hi¢n
trong vu mua nam 2022 va vu xuan nam 2023 tai 2 dia diém tai thanh phé bién Bién
Phu, Dién Bién va huyén Moc Chau, Son La.

c) Bé tri thi nghiém: Thi nghiém dugc bd tri theo kiéu 6 16n, 6 nhé voi 3 1an
nhic, trong d6 6 16n ¢6 dién tich 200 m?, mdi 6 nho ¢6 dién tich 50 m?, téng dién tich
thi nghiém 132 2000 m? khong tich dai bao vé. O16n1a luong Pam boén véi 3 mic to
hop phan bon NPK ky hiéu Ian luot 1a N1, N2, N3 twong tng v&i mirc 45N: 90 P2Os:
90 K»0 kg/ha; 90N: 90 P,0Os: 90 K»O kg/ha; 135N: 90 P2Os: 90 K20 kg/ha. O nho 1a
mat d6 cay véi 3 mic mat do (ky hiéu lan luot 1a M1, M2 va M3) twong tng vdi cac
mat do 1a 33, 40 va 50 khom/m?, céy 3 danh/khom.

O 16m cua thi nghiém duogc dip bd ngin cach, by duoc gia ¢b bang tim nhya
¢6 chiéu cao 20 cm, cdm chim sdu 10 cm trong dat. S6 t6 hop cong thuc thi nghiém

1a 9 cong thure.
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3.3.1.6. Thi nghiém 6: Nghién ciru anh hwéng ciia lwong dam bon va mét dp ciy
dén sinh truwéng, ning sudt ciia dong lita Ja 35

a) Vat liéu: Dong lha Ja 35

b) Thoi gian, dia diém: Tuong tu thi nghiém 5

¢) Bo tri thi nghiém: Tuong ty thi nghiém 5

d) Cac chi tiéu theo doi: Tuong tu thi nghiém 5
3.3.2. Bién phap k¥ thuat ap dung

a) Déi voi thi nghiém 1,3: Thi nghiém bd tri cdy mat d6 40 khom/m?, ciy hang
cach hang 25 cm, ciy cach cay 10 cm, cay 3 danh ma/khém. Lugng phan bon cho ca
thi nghiém: 10 tan phan chudng hoai muc + 90kg N + 90kg P»Os + 90kg K»O/ha, chia
1am 3 lan dé bon: Lan 1: Bon 16t trudc khi ciy 100% phan chudng va phan 1an + 20%
N + 20% K>0. Lan 2: Bén thiic 1an 1 (sau khi cay laa hdi xanh, khoang 5 - 10 ngay
sau cdy tuy thoi vu) voi lugng bon 50% N + 50% K»0. Lan 3: Bén thuc 1an 2 (khoang
15 ngay trudce trd dé nudi dong) bén toan bd lwong phan con lai. Tir khi cay dén khi
két thic dé nhéanh, gilt myuc nudc trén rudng tu 3 dén 5cm, khi két thic dé nhanh rat
nudc phoi rudng tir 7 dén10 ngay. Céc giai doan sau, gitt muc nudc khong qué 10 cm.
Lam c6, suc bun: 2 1an, 1an 1 khi 1aa bén r& hoi xanh két hop bon thuc 1an 1; 1an 2:
sau lam co, suc bun 1an 1 tir 10 dén 12 ngay, két hop bon thic 1an. Phong trir siu bénh
va st dung thudc bao vé thuc vat theo hudng dan ctia nganh bao vé thuc vat tai dia
phuong. Thu hoach khi c6 khoang 85 dén 90% sé hat trén bong da chin. Trudc khi
thu hoach mdi mau gidng lay mau 10 khom dé danh gia cac chi tiéu trong phong.

b) Déi véi thi nghiém 2:

Thu mau: Hat ctia cac 25 mau gidng laa dugc ngdm 0 ndy mam va gieo trong
khay. Khi ciy c6 4 14 that iy mau 14 tuoi dé trong tai gidy va bao quan & 4°C trong
thoi gian 1 tuan dé tach chiét DNA. Thi nghiém str dung 35 chi thi SSR nam trén 12
nhiém séc thé ctia bo gen lta va phan tich tai phong thi nghiém cua Trung tim nghién
ciru cay tréng Viét Nam - Nhat Ban, Hoc vién Nong nghi¢p Viét Nam.

Tach chiét DNA: Cat mau 14 da lam kho chan khong bang panh thanh timg
doan 0,5 - 4 cm vao 6ng 1,5 mL d3 ghi sin tén mau gidng; Nghién mau bang may
nghién bi (bead shocker) & 1800 vong/phiit, 60s, mdi 1an nghi 10s, lip lai 2 1n; Thém
600l extraction buffer (10 mM Tris, pH 8.0; 1 mM EDTA, pH 8.0) (da t ¢ 65°C) va
dao déu. Sau d6 mang miu u & 65°C trong 30 phit; Thém 1/3 lugng SM potassium
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acetate so v6i thé thich dung dich extraction buffer. U mau vao ti lanh thoi gian 30
phut; Ly tim & 12000 vong/phut trong 15 phut ¢ 4°C; Can than hut phan dung dich
phia trén (khoang 400ul) sang éng eppendorf méi; Thém lwong twong dwong
Isopropanol va dao déu; Ly tim & 14000 vong/phut trong 30 phut, & 4°C; D6 bo can
than phan dung dich phia trén, trach dé dung dich sang giéng khac va khong lam roi
két ta; Rira két tha bang 200ul ethanol 70%, khong lic tron chi nho nhe nhang; Ly
tam & 14000 vong/phit, trong 10 phat & 4°C, d6 bo phan dung dich phia trén; Loai
bo hét ethanol & nhiét dd phong hodc ¢ 37°C; Thém 100ul nude khir ion dé hoa tan
két tia DNA. Kiém tra DNA tong s thu duoc bang cach dién di 20 phat & 100V, st
dung gel agarose 1% d3 pha sin véi ethidium bromide 1 pg/mL. Quan sat két qua
dién di dudi den UV va chup anh.

Phan ung PCR: Phan ing PCR dugc thyc hién véi bude bién tinh & 95°C trong
5 phut, tiép theo 1a 35 chu ky, diéu kién cho mdi chu ky tiép theo nhu sau: bién tinh
& 95°C trong 30 gidy, gdn moi ¢ 55°C tiy ting mdi trong 30 gidy, kéo dai mach &
72°C trong 1 phut, két thuc kéo dai mach ¢ 72°C trong 7 phit. Giir mau PCR & nhiét
d6 dudi 15°C. San pham PCR dugc dién di trén gel agarose 2% st dung loading dye
¢6 san chat nhuém DNA cua hing ABT Gelred ¢ hiéu dién thé 150V trong thoi gian
ttr 40 phut.

* Anh dién di: Quan sat két qua dién di duéi dén UV va chup anh (Phu luc 2).

D6i véi thi nghiém 4: Bon 16t 100% P20s+ 100% voi bot +100% phan vi sinh
+20% N + 20% K,0, bon thuc 1an 1 khi lta dé nhanh véi lugng 50% N + 50% K,0
va toan bd luong phan con lai dugce bon khi cay bat dau phan hoa dong.

¢) Déi véi thi nghiém 5,6: Thi nghiém b tri cAy hang cach hang 25 cm, cay
cach ciy 8 cm dbi voi mat do 33 khom/m?, 10 cm d6i voi mat do 40 khom/m? va 12
cm/khom d6i v6i mat do 50 khom/m?, cdy 3 danh ma/khom.

Luong phan bon cho ca thi nghiém: 10 tin phan chudng hoai myc + 45 kg N
cho mirc N1, 90kg N cho muc N2 va 135 kg N cho mirc N3 + 90kg P.Os + 90kg
K2O/ha, chia 1am 3 1an dé bén: Lan 1: Bon 16t trude khi cdy 100% phan chudng va
phan 1an + 20% N + 20% K,0. Lan 2: Bon thiic 1an 1 (sau khi cdy laa hdi xanh, khoang
5 - 10 ngay sau cay tuy thoi vu) véi lwong bon 50% N + 50% K,0. Lan 3: Bén thiic

lan 2 (khoang 15 ngay trude trd dé nudi dong) bon toan bo lugng phan con lai.
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Tir khi cdy dén khi két thuc dé nhanh, gitt myc nude trén rudng tir 3 dén Scm,
khi két thiic dé nhanh rat nuée phoi rudng tir 7 dénl0 ngay. Cac giai doan sau, giit
muc nude khong qua 10 cm. Lam c6, suc bun: 2 1an, 1an 1 khi laa bén r& hdi xanh két
hop bén thuc 1an 1; 14n 2: sau lam c6, suc bun 1an 1 tir 10 dén12 ngay, két hop bon

thtc 1an.

Phong trir sdu bénh va str dung thube bao vé thuc vat theo huéng dan cia

nganh bao v¢€ thuc vat tai dia phuong.

Thu hoach khi c6 khoang 85 dén 90% sé hat trén bong da chin.
3.3.3. Cac chi tiéu theo doi

a) M6 ta mdu giong: Thong tin va md ta mau gidng dya theo biéu mau mo ta
va danh gia ban dau nguodn gen lua cua Trung tAm tai nguyén thyc vat, Vién KHNN
Viét Nam (2012) va quy chuan k¥ thuat qudc gia vé khao nghiém tinh khac biét, tinh
ddng nhat, tinh 6n dinh cia miu giéng laa QCVN 01-55: 2011/BNNPTNT gbém
cac chi tiéu sau:

b) Nhom chi tiéu sinh truong:

- Thoi gian sinh truong (ngay): Tinh s6 ngay tir khi gieo dén khi chin dugc
tinh 14 90 - 95% s hat trén bong chin.

- Chiéu cao cay: Po tir mit dat dén dinh bong cao nhat (khong ké rau hat).

- Kiéu dé nhanh, goc 14 dong, chiéu dai 14 dong (cm), chiéu rong 14 dong (cm)

- Tong s6 nhanh: Pém téng s6 nhanh/khom, dém vao giai doan chin sap.

c) Nhém chi tiéu sinh Iy: Cudng dd quang hop duoc do tai cac thoi ky trd
bong, chin sita (7 ngdy sau trd) va chin sap (14 ngay sau khi trd bong) bang may do
cudng do6 quang hop Lci - SD vao khoang tir 8 - 10 gior sang trong diéu kién nhiét
do 30°C - 35°C, né)ng do CO2 1a 360 - 370ppm, cuong d0 anh sang trung binh 1a
1.500 pmol/m?/gidy va do 4m 60 - 70 %. Vi tri do tai 14 dong trén than chinh cay
laa, mdi chau twong tng 1 1an nhic tién hanh do 1 ciy, do tit ca cac chiu cdy trong
thi nghiém trong cung 1 buoi.

- Chét kho tich luy cua ciy & cac giai doan: D¢ nhanh, trd, chin sap. Tai moi
giai doan, chon & mdi 6 thi nghiém chon 10 cay lua ngiu nhién theo 5 diém chéo goc,
cach bo it nhat 2 hang lta. Cit toan bd phan trén mat dat sau do dem say kho trong
tai gidy ¢ nhiét do 65°C va cin bang can dién tir dé xac dinh khéi lwong chat khé tich
luy. Khéi lwong chét khé tich lily dugce xac dinh vao cac thoi diém: Dé nhanh hitu

hiéu, trd, chin sap twong ty thi nghiém 3.
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Chi s& SPAD do vao cac giai doan: D¢ nhanh hitru hiéu, trd, chin sap, do ¢ 1a
trén cung ctia khom lua. Do toan b cac chau thi nghiém.

d) Nhém chi tiéu cdc yéu té cdu thanh ndng sudt va ndng sudt: Trude khi thu
hoach chon ngau nhién 10 khom/6 thi nghiém dé xac dinh cac yéu té cau thanh ning
suat. Chon 5 diém chéo goc trong mdi 6 thi nghiém bang khung 1 va 1 m% cach bo 2
hang lda, git toan bo sd khom lua trong 6 dé tinh s6 bong/m2. Sau d6 chon 2
khom/diém dé xéac dinh chi tiéu: S6 hat chéc/béng, ty 1€ hat chéc, P1ooo hat, nang suit
c4 thé (gram) va nang suat thuc thu (Tudt sach hat lua, sang say loc bo hat 1ép, di vat,

phoi kho va can khéi luong lua thu duoc & dd am 14% (tan/ha).

e) Nhém chi tiéu gao lirt gom:

Pic diém hat hat gao lat: Mdi dong, mau gidng chon ngau nhién 30 hat chic,
may khong sau bénh dé danh gia cac chi tiéu: Dai hat gao It (cm), Rong hat gao lit
(cm), ti 1& dai/rong hat, khoi lugng 1000 hat (g), mau gao lat, ti 1é gao lat 1a ty 1¢ giita
trong lugng gao lut trén trong luong hat (%) (Bo Khoa hoc va Cong ngh¢, 2018).

Dic diém phoi hat: Mi dong, mau gidng chon ngiu nhién 30 hat chic may,
dung dao lam tach phoi hat va chup anh dé do kich thudc phéi: chiéu dai phéi (mm),
chiéu rong phoi (mm) va can khéi luong phoi hat.

Do day cua 16p cam dugc danh bang phuong phéap cit nira hat (Khin & cs.,
2015) bang kinh hién vi ndi c6 camera Olympus SZ61 (Olympus, Nhat Ban) va st
dung phan mém ImageJ dé phan tich anh.

Chat lugng com lat danh gia dua theo Theo tiéu chuan quéc gia TCVN
8373:2010 do B6 Nong nghiép va Phat trién nong thon cong bd. Hoi dong danh gia
cam quan com gom 5 ngudi bao gdm: giang vién Khoa Nong Lam, can bd Trung tim
thue hanh thi nghiém Trudng Pai hoc Tay Bic va ngudi dan. Sau khi duoc lira chon,
cac thanh vién dugc tap huin lam quen vo1 mot $6 mau com dé théng nhat cac khai
niém, thudt nglr va cach sur dung thang diém. S6 mau dugc danh gia cung mot lac 1a
3 mau/dong, mau gidng. Mdi miu thir tién hanh dong thoi it nhat 13 hai lan.

Xéc dinh ham luong lipids va y-oryzanol: Liy 500 gr gao lut cia mdi dong,
mAu gidng dé xac dinh ham lwong lipids trong hat gao va cam theo phwong phap chiét
Soxhlet (Lopez, 2020). Sau do, lipids duoc chiét xuit dugc st dung dé xac dinh ham
lwong y - oryzanol bang phwong phép sic ky 16ng hiéu ning cao (Pallavi, 2017).

Xac dinh ham luong Protein: Ham luong protein trong hat gao Iut (500gr) cua

mdi dong, mau giéng duoc xac dinh bang phuong phap Dumas.
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f) Cac chi tiéu sau bénh hai chinh

- Mittc dd nhiém sau bénh hai duoc xac dinh dua theo bang 3.4:

Bang 3.4. Panh gia mirc d9 nhiém sau bénh hai chinh trén cay lGa

Cay bi hai tir 36 % dén 50 %

an phan xanh
cua la

Chi | Gial | b Mite dd bidu hién Phurong phap
tiéu | doan : * danh gia
Khéng c¢6 vét bénh
0 Vét bénh mau nau hinh kim cham ¢ giita, chua xuét
1 hif::n vung séan sinh bao tir
Vét bénh nho, tron hoac hoi dai, duong kinh tr 1 mm
5 dén 2 mm, c6 vién nau rd rét, hau hét 14 dudi c6 vét
bénh
Bénh Dang vét bénh nhu diém & 2, nhung vét bénh xuét hién .
A 3 X n1s oA Quan sat, tinh
dao 6n .3 4 nh/leu ola trén o i 5 1¢ vét bénh
hai 14 Vét bénh dién hinh cho ca’ic mau giong nhiém, dai 3 mm gy 'hai trén 14
5 hoac hoi dai, dién tich vét bénh trén 14 < 4 % dién tich ’
6 1a
. Vét bénh dién hinh: tir 4 % dén 10 % dién tich 14
2 Vft:‘[ bénh diej:n hinh: tir 11 % dft:n 25 % dién tich 14
9 V€;t bénh diej:n hinh: tir 26 % de”,:n 50 % dién tich 1a
Vét bénh dién hinh: tir 51 % dén75 % dién tich 1a
Hon 75 % dién tich vét bénh trén 14
0 Khong c6 vét bénh
1 |Dién tich vét bénh trén 14 < 5 % Quan sat, xac
Bénh| . | 3 |Diéntich vét bénh trén 14 tir 5 % dén 12 % dinh ty 1¢ dién
bac la 5 Dién tich vét bénh trén 14 tir 13 % dén 25 % tich vét bénh
7 Dién tich vét bénh trén 14 tir 26 % dén 50 % trén la
9 | Dién tich vét bénh trén 14 tir 51 % dén 100 %
0 Khong c6 vét bénh o
Bénh 1 Vét bénh < 20 % chiéu cao cay Quan sat i?
kho | o | 3 |Vétbénhti20% dén 30 % chidu cao cay CC?atjgtnfénﬁl
van 5 V?;t bénh tir 31 % d{:n 45 % chi{:u cao cay trén 14 hoé.c be
7 V?;t bénh tir 46 % dér} 65 % chiéu cao cay 14 o
9 Vét bénh > 65 % chiéu cao cay
0 Khong bi hai
Sau |, 5| 1 |Sodanhchéthogebongbac<10% Quan st s6
duc ) 3 S6 danh chét hodc bong bac tir 10 % dén 20 % \ Y
than va 5 S6 danh chét hodc bong bac tir 21 % dén 30 % danhA chét hode
8-9 1 7 |36 danh chét hodic bong bac tir 31 % dén 60 % bong bac
9 |S6 danh chét hodc bong bac > 61 %
0 Khong bi hai 1z
Sau 1 |Caybihai<10% Quan st 14,
cubn 3 |Cay bi hai tir 10 % dén 20 % cdy bi hal. Tinh
. | 3-9 AP £ ty 1& cay bi sau
14 5 Cay bi hai tir 21 % dén 35 %
7
9

Cay bi hai > 51 %
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3.3.4. Phwong phap xir ly s liéu

a) Thi nghiém 1: S6 liéu thu thap cta 30 khém/dong mau giéng duoc tinh gia
trj trung binh va do 1éch chuin bang phin mém Microsoft Excel 2019.

b) Thi nghiém 2: Cay da dang di truyén duoc xdy dung theo phuong phap
UPGMA trén co s¢ dir liéu nhi phan héa cac bang DNA SSR (1: ¢6 bang; 0: khong
c¢6 bang). Ma tran alen duoc nhip va xir Iy bang phin mém NTSYS-pc 2.10 dé tinh
hé s twong dong va phan nhom cac miu gidng. Hé sb ham luong thong tin da dang
(PIC) cia mdi locus SSR dugc tinh theo cong thirc PIC(i) = 1 — Zpij?, trong d6 Pij 1a
tan suat alen j tai locus i; dong thoi PIC tong quat dugc xac dinh theo cong thirc: PIC
=1 — Zpi? — ZZPi?Pj?, v6i Pi 1a tan s alen i.

Phan tich thanh phén chinh (PCA) duogc thuc hién dua trén céc chi tiéu sinh
hoa va cu trac hat gdm khdi lwong phéi, 16p cam, lipids, y-oryzanol, protein va ty 18
gao lut. So sanh tung cap kiéu gen dya trén dir li¢u hién dién/khong hién dién (1/0)
dé tinh hé s Jaccard bang goi vegan trong R (Oksanen & cs., 2024; R Core Team .,
2023). Ma tran tuong dong duogc sir dung dé xdy dung so do phan tir theo UPGMA
(Qian, 2025) va tryc quan hoa bang géi ggdendro trong R.

c¢) Thi nghiém 3, 4, 5, 6: S6 liéu thi nghiém duoc xir Iy ANOVA bang phan
mém Minitab 16.2 & murc y nghia 0.05 theo tiéu chuan Tukey bang md hinh tuyén
tinh tong quat (Nanda & cs., 2021).
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PHAN 4. KET QUA NGHIEN CUU VA THAO LUAN
4.1. XAC DINH MAU GIONG LUA CO TIEM NANG SAN XUAT GAO LUT
4.1.1. Pic diém ndng sinh hoc ctia mét sé6 dong, miu gidng lGa thir nghiém
4.1.1.1. Pic diém sinh truwéng ciia cic dong, mdu giong lia.
Céac dong va mau giéng lua khao sat thé hién su khac biét 1 rét vé cac dic
diém néng sinh hoc co ban, phan anh sy da dang vé tiém ning sinh trudng va ciu tric
quan thé cua cac kiéu gen (Bang 4.1).

Bang 4.1. Mét so dic diém ndng sinh hoc cia cac dong, mau giong lGa trong vu
mua nam 2020 tai Son La

Dong/ | 1001gian | Chiducao | Kigu | . . | Chiudaild |Chidu rongla
STT| miu | SPB | cayem) | gs |C%M | dong(em) | dong(cm)

gidng truq’ng X + S | nhanh dong X +S X +S

(ngay)

1 | NDBI 142 15433| 629| Xoe | Ngang| 4220 | 1.69| 1.60 | 0.06
2 | NDB2 142 150.48] 6.37| Xoe | Ngang| 39.10 | 1.56| 1.70 | 0.07
3 | NDB3 122 14831 6.22| Hoi xde| Ngang| 46.70 | 1.87| 1.50 | 0.06
4 | NLCI 145 159.87| 6.75| Xoe | Ngang| 41.10 | 1.64| 1.80 | 0.07
5 | NLC2 142 14831 622] Xoe | Ngang| 3830 | 1.53| 1.60 | 0.06
6 | NLC3 145 152.23| 620] Xoe | Ngang| 37.20 | 1.49| 1.50 | 0.06
7 | NLC4 143 163.99] 6.89| Xoe | Ngang| 4240 | 1.70| 1.80 | 0.07
8 | NSLI 142 154.53] 645 Xoe | Ngang| 48.70 | 1.95| 1.50 | 0.06
9 | NSL2 142 162.57| 6.55| Xoe | Ngang| 39.60 | 1.58| 1.70 | 0.07
10 | NSL3 143 166.08] 6.98] Xoe | Ngang| 3830 | 1.53| 140 | 0.06
11 | NSL4 141 15739 3.11| Xoe | Ngang| 41.50 | 1.66] 140 | 0.06
12 | NSL5 145 156.71] 3.08] Xoe | Ngang| 38.10 | 1.52] 1.70 | 0.07
13 | NSL6 142 14831] 6.22| Xoe | Ngang| 38.50 | 1.54] 1.50 | 0.06
14 | NSL7 142 159.15 3.12| Xoe | Ngang| 37.20 | 1.49] 140 | 0.06
15 | NSLS 142 14730 620| Xoe | Ngang| 41.80 | 1.67| 1.20 | 0.0
16 | NSL9 140 158.65| 6.58] Xoe | Ngang| 33.50 | 1.34| 1.00 | 0.04
17 | NSL10 150 157.30] 6.30] Xoe | Ngang| 34.70 | 1.39| 1.50 | 0.06
18 | NSLI1 145 151.35| 6.28] Xoe | Ngang| 3590 | 1.44| 1.30 | 0.05
19 | NSLI2 147 14825 6.17| Xoe | Ngang| 4020 | 1.61| 1.50 | 0.06
20 | NSL13 151 150.14] 6.10] Xoe | Ngang| 41.10 | 1.64| 1.50 | 0.06
21 | NSL14 146 154.46] 6.39] Xoe | Ngang| 4240 | 1.70| 1.60 | 0.06
22 | NSLI5 145 150.48] 6.37| Xoe | Ngang| 39.80 | 1.59| 1.70 | 0.07
23 | NSL16 145 14831 622] Xoe | Ngang| 36.60 | 1.46| 1.50 | 0.06
24 | NSL17 144 160.07| 691| Xoe | Ngang| 41.10 | 1.64| 1.80 | 0.07
25 | NSLI8 145 14831 6.22] Xoe | Ngang| 3830 | 1.53| 1.60 | 0.06
26 | Jal2 121 97.10 | 4.05| Chum | Dang | 22.92 | 0.92] 1.00 | 0.04
27 | Ja23 122 98.04 | 4.01| Chum | Dang | 2426 | 0.97| 1.00 | 0.04
28 | Ja3s 121 96.49 | 434 Chum | Dung | 24.97 | 1.00| 1.10 | 0.04

Ghi chi: NSL nép Son La, NLC nép Lai Chau, NDB nép Dién Bién
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Dic diém noéng sinh hoc 13 co s& quan trong dé danh gia kha ning sinh
truong, thich nghi va tiém ning ning suit cia cac gidng lta. Cac chi tiéu nhu thoi
gian sinh trudng, chiéu cao cay, kiéu dé nhanh va dic diém 14 dong phan anh sy
khac biét vé kiéu hinh giita cic ngudn vat liéu va c6 mdi lién hé chat ché vai kha
ning quang hop, tich lily sinh khéi va hinh thanh ning suét cia cay laa (Yoshida,
1981; Oladosu & cs., 2017; Luong Thi Kim Loan & cs., 2022). Viéc danh gia cac
dic diém nay c6 y nghia quan trong trong lyra chon gidng phu hop véi diéu kién sinh
thai va muyc ti€u su dung.

Thoi gian sinh truéng cia cac dong gidng dao dong 121 - 151 ngay. Nhom
gidng Jal2, Ja23 va Ja35 co thoi gian sinh trudong ngin nhét (121 - 122 ngay), trong
khi mot s6 dong NSL c¢6 thoi gian sinh truong dai hon, dién hinh nhu NSL13 (151
ngay). Su khac biét vé thoi gian sinh trudng giita cac gidng phan anh sy da dang di
truyén cia ngudn vat lidu va anh huong cia kiéu gen dén qua trinh sinh truong va
phat trién cta cay lua (Nguyén Vian Hoan & cs., 2018; Tran Xuan Hanh & cs., 2023;
Oladosu & cs., 2017).

Chiéu cao cay bién dong trong khoang 96,49 - 163,99 cm. Gia tri cao nhét ghi
nhan & NLC4 (163,99 cm), trong khi thap nhit & Ja35 (96,49 cm). Phan 16n cac dong
NSL, NLC va NDB c6 chiéu cao ciy 16n hon so véi nhom Ja, phan anh dic trung cta
nhiéu gidng lta nép dia phuong thudng c6 than cao va sinh trudng sinh dudng manh.
Chiéu cao cdy 1a chi tiéu hinh thai chiu anh huong cua yéu té di truyén va diéu kién
sinh thai, d6ng thoi lién quan chit ché dén kha ning chéng d6 va ciu tric quan thé
rudng laa (Yoshida, 1981; Luong Thi Kim Loan & cs., 2022; Zhao & cs., 2024).

Vé kiéu dé nhanh, phan 16n cac dong giéng c6 dang xoe, trong khi cac gidng
Jal2, Ja23 va Ja35 c6 dang chum. Kiéu dé nhanh anh hudng truc tiép dén sy phan bd
danh trong quan thé va kha ning tin dung anh sang cta tan 1a. Nhimg giéng c6 tan
xoe thudng tao dién tich 14 16n va ting kha ning quang hop cta quan thé, nhung can
mat d6 cay phu hop dé han ché canh tranh anh sang gitta cac danh (Phan Thi Thanh
& cs., 2020; Zi & cs., 2026).

Goc la dong cua phan 16n cac dong giong 1a ngang, trong khi ba giéng Ja co
1a dmg. Cau tric tan 14 c6 vai trd quan trong trong viéc phan b burc xa trong quan
thé lta va anh huong dén hiéu sut quang hop ciing nhu kha nang tich liy chat kho
(D6 Thi Huong & cs., 2013; Lé Vin Khanh & cs., 2015; Wei & cs., 2021).

Chiéu dai 14 dong dao dong 22,92 - 48,70 cm, trong d6 NSL1 (48,70 cm)
va NDB3 (46,70 cm) c6 14 dai nhat, trong khi cac gidng Jal2, Ja23 va Ja35 co 1a
ngan hon (22,92 - 24,97 cm). Chiéu rong 14 dong bién dong 1,00 - 1,80 cm, cao
nhét & cac dong NLC1, NLC4 va NSL17 (1,80 cm). La dong 14 co quan quang hop
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quan trong trong giai doan hinh thanh hat va déng vai tro chinh trong viéc cung
cip chit ddng hoa cho qua trinh tich lily vat chat trong hat lua (Yoshida, 1981;
Xiang & cs., 2024).

Nhu vay, cac dong gidng trong thi nghiém thé hién su phan hoa rd vé dic diém
hinh thai va sinh truéng, phan anh sy da dang cua nguén vat liéu nghién ctru va tao
co s& quan trong cho viéc danh gid mdi quan hé giita dic diém ndng sinh hoc voi
nang suit va chit lugng hat trong cac phan tiép theo cua luan an (Nguyén Vin Hoan
& cs., 2018; Oladosu & cs., 2017; Zhang & cs., 2023).
4.1.1.2. CAc yéu t6 cdu thanh néng sudt va ning sudt va cia cac mau giéng lia

Ning suét laa duoc hinh thanh tir sy twong tac giita cac yéu t6 cau thanh nhu sd
bdng trén khom, sé hat trén bdng, ty 1& hat chac va khdi luong hat. Cac yéu té nay chiu
anh hudng dong thoi cia dac diém di truyén cia giéng va diéu kién sinh thai canh tac,
dong thoi c6 moi quan hé bu trir trong qué trinh hinh thanh nang suét (Yoshida, 1981;
Oladosu & cs., 2017; Wei & cs., 2021). Do d6, viéc phan tich cac yéu té ciu thanh ning
sut gitip lam rd sy khac biét vé kha nang tao ning suét giita cac dong giéng. Két qua
danh gia cac yéu td cAu thanh ning suat va ning sut cua cac dong, mau giéng lua duoc
trinh bay ¢ Bang 4.2.

S6 bong trén khom dao dong 7,20 - 15,20 bdng. Gid tri cao nhat ghi nhan & NDB1
(15,20 bong) va NLC1 (14,30 bong), trong khi thap nhat ¢ Ja12 (7,20 bong). Phan Ién
cac dong NSL, NLC va NDB ¢6 s6 bong/khém cao hon so véi nhém Ja, phan énh kha
ning dé nhanh manh cua cac gidng nép dia phuong. S6 bdng hitu hiéu 1a mot trong
nhitng yéu t6 quan trong quyét dinh quy mé quan thé bong trén don vi dién tich va chiu
anh huong boi dac diém di truyén ciing nhu diéu kién canh tac (Yoshida, 1981; Nguyén
Tuan Khoi & Pham Thi Thom, 2020; Zi & cs., 2026).

S6 hat trén bong bién dong kha 16n, 97,50 - 174,60 hat/bong. Gia tri cao
nhét ghi nhan & NSL15 (174,60 hat) va NDB2 (174,20 hat), trong khi thap nhat &
NLC1 va NSL17 (97,50 hat). S6 hat/bong phan anh kha niang phan hoa gié va sb
hoa hitu hi¢u trong giai doan lam dong, dong thoi chiu anh hudng cia dinh dudng
va diéu kién sinh thai trong thoi ky sinh trudng sinh thyc (Phan Thi Thanh & cs.,
2020; Xiang & cs., 2024).

Ty 18 hat chic cua cac dong gidng dao dong 81,1 - 92,2%, cao nhit & NDB3
(92,2%) va thip nhat & NLC3 (81,1%). Ty I¢ hat chac phan &nh hiéu qua thu phan, thu
tinh va kha niang van chuyén chat déng hoa vao hat trong giai doan vao chic (Yoshida,
1981; Tang & cs., 2021; Ying & cs., 2022).
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Bang 4.2. CAc yéu to cAu thanh ning suit va ning suat mat so6 dong,

mau giéng trong vu mua nim 2020 tai Son La

Dong, | = 80 |k at/bong | Tilghat | T 1000 hat | Nang
STT mau bong/khom ’ chic (%) (2) s'uat
giong | X +S X +S X +S | (tan/ha)

1 NDBI | 15,20 | 0,61 | 132,40 | 3,54 85,8 26,50 | 1,06 4,20
2 | NDB2 | 11,70 | 0,47 | 174,20 | 3,73 88,8 26,20 | 1,05 4,30
3 NDB3 | 15,10 | 0,60 | 108,40 | 4,05 92,2 32,40 | 1,30 5,70
4 NLC1 | 14,30 | 0,57 | 97,50 | 3,72 85,8 26,50 | 1,06 4,80
5 NLC2 | 14,40 | 0,58 | 134,10 | 3,72 82,8 27,10 | 1,08 4,50
6 NLC3 | 10,10 | 0,40 | 105,30 | 3,70 81,8 26,80 | 1,07 3,70
7 NLC4 | 5,60 | 0,22 | 129,40 | 3,51 85,5 26,80 | 1,07 4,40
8 NSLI | 9,80 | 0,39 | 156,20 | 3,94 86,1 26,30 | 1,05 4,60
9 NSL2 | 12,20 | 0,49 | 138,50 | 3,75 81,9 26,50 | 1,06 4,40
10 | NSL3 | 10,70 | 0,43 | 115,40 | 3,60 84,7 26,40 | 1,06 4,30
11 | NSL4 | 9,60 | 0,38 | 102,20 | 3,94 89,1 26,50 | 1,06 4,80
12 | NSL5 | 7,90 | 0,32 | 152,70 | 3,92 85,1 26,10 | 1,04 4,70
13 | NSL6 | 10,40 | 0,42 | 133,50 | 3,94 86,1 26,80 | 1,07 4,50
14 | NSL7 | 13,50 | 0,54 | 111,60 | 3,96 87,1 26,20 | 1,05 4,60
15 | NSL8 | 13,10 | 0,52 | 102,40 | 3,85 87,0 26,50 | 1,06 4,50
16 | NSL9 | 14,20 | 0,57 | 140,50 | 3,58 86,6 26,50 | 1,06 4,70
17 | NSL10 | 11,40 | 0,46 | 133,60 | 3,69 86,8 26,40 | 1,06 4,60
18 | NSLI11| 7,60 | 0,30 | 122,40 | 3,46 85,5 26,40 | 1,06 4,20
19 | NSL12 | 10,20 | 0,41 | 140,70 | 3,63 83,7 26,30 | 1,05 4,30
20 | NSL13| 10,50 | 0,42 | 120,90 | 3,35 82,4 26,50 | 1,06 4,40
21 | NSL14 | 15,10 | 0,60 | 132,70 | 3,94 86,1 26,40 | 1,06 4,40
22 | NSL15| 11,30 | 0,45 | 174,60 | 3,73 88,8 26,10 | 1,04 4,50
23 | NSL16 | 15,20 | 0,61 | 98,50 | 3,40 82,4 25,90 | 1,04 4,20
24 | NSL17 | 14,10 | 0,56 | 97,50 | 3,94 86,1 26,20 | 1,05 4,40
25 | NSL18 | 14,60 | 0,58 | 134,60 | 3,72 82,8 25,80 | 1,03 4,50
26 Jal2 | 7,20 | 0,29 | 161,20 | 4,09 91,1 26,40 | 1,06 6,40
27 Ja23 | 6,40 | 0,26 | 158,70 | 3,87 91,2 26,50 | 1,06 6,10
28 Ja35 | 7,80 | 0,31 | 165,40 | 3,98 90,9 26,20 | 1,05 6,70

Ghi chi: NSL nép Son La, NLC nép Lai Chau, NDB nép Dién Bién

Khéi lwong 1000 hat bién dong 25,80 - 32,40 g, trong d6 NDB3 (32,40 g) cao
hon 16 rét S0 Vi cac dong con lai, cha yéu dao dong 25,80 - 27,10 g. Khéi luong hat 1a
chi tiéu twong déi 6n dinh vé di truyén va lién quan truc tiép dén kich thudc hat ciing
nhu kha ning tich liy vat chat trong qué trinh phét trién noi nhii (Zhao & cs., 2022;
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Nkulu & cs., 2023).

Sy khac biét vé céc yéu td cau thanh da dan dén bién dong dang ké vé nang suat,
dat 3,70 - 6,70 tin/ha. Nang sut cao nhat ghi nhan ¢ Ja35 (6,70 tan/ha) va Ja23 (6,10
tan/ha), trong khi thap nhat & NLC3 (3,70 tan/ha). Mac du nhém Ja c6 sé bong/khom
thap hon, ning suat van cao nho sb hat/bdng 16n va ty 1& hat chic cao, cho thay sy bu trir
gitra cac yéu t6 cau thanh nang sut trong quan thé la (Oladosu & cs., 2017; Wei & cs.,
2021; Xiang & cs., 2024).

Két qua cho thay su khéc biét rd vé cau triic nang suat giita cac dong giéng, phan
anh anh huong cua dac diém di truyén va kha ning phan b nguén dong hoa trong qué
trinh hinh thanh ning suat cia cay lva.
4.1.1.3. Mgt sé ddic diém gao lirt ciia cAc mdu giong lGa

Kich thuéc va hinh dang hat 1a nhimg dic diém quan trong phan anh chat
luong hinh thai cta gao, dong thoi anh hudng truc tiép dén gia tri thwong mai va kha
nang ché bién ciia san pham gao lit. Cac chi tiéu nhu chiéu dai hat, chiéu rong hat va
ty 1& chiéu dai/chiéu rong thuong duoc sir dung dé phan loai dang hat va danh gia su
khac biét gitra cac giéng lta (Juliano & Tuafio, 2019; Zhao & cs., 2022; (Abdelsalam
& cs., 2025). Bén canh d6, mau sic gao lut con lién quan dén su tich Ity cac hop chat
sinh hoc trong 16p cam cua hat gao. Két qua danh gia dic diém kich thude va hinh
dang hat ctia cac dong, miu gidng lta dugc trinh bay ¢ Bang 4.3.

Chiéu dai hat dao dong 4,70 - 8,10 mm. Gia tri cao nhét ghi nhan 6 NDB3
(8,10 mm), trong khi thip nhat & NSL2 va NSL4 (4,70 mm). Nhom gidng Ja c6 chiéu
dai hat 6,20 - 6,30 mm, 16n hon so vo1 ph?m 16m cac dong NSL va NLC (khoang 4,8
- 5,7 mm). Chiéu dai hat 1a chi tiéu hinh thai chiu su chi phdi manh cua yéu t6 di
truyén va lién quan tryuc tiép dén hinh dang ciling nhu chat lwvong cam quan cia gao
sau ché bién (Zhao & cs., 2022; Nkulu & cs., 2023; (Abdelsalam & cs., 2025).

Chiéu rong hat bién dong trong khoang 2,60 - 5,10 mm. Gia tri 16n nhat ghi
nhan & NLC4 (5,10 mm), trong khi thip nhat & NDB2, NDB3 va NSL7 (2,60 mm).
Phan 16n céc dong giéng con lai ¢6 chiéu rong hat 2,9 - 3,3 mm, phan &4nh su khac
biét vé cdu trac ndi nhil giita cac ngudn vat lidu. Kich thudc hat duoc quyét dinh bai
qua trinh phat trién ctia ndi nhii va cdc mo bao quanh trong giai doan hinh thanh hat
(Xiao & cs., 2016; Juliano & Tuafio, 2019; Zhao & cs., 2022).

Ty 18 chiéu dai/chiéu rong hat (D/R) dao dong 1,10 - 3,10. Gia tri cao nhét &
NDB3 (3,10), thé hién dang hat dai va thon, trong khi NLC4 (1,10) c6 dang hat tron
va ngan. Phan 16n cac dong con lai ¢6 ty 16 D/R 1,5 - 2,0, ddc trung cho nhom hat
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trung binh. Ty 1é nay thuong duoc sir dung dé phan loai hinh dang hat gao va c6 y

nghia quan trong d6i voi gia tri thuong mai va kha nang ché bién cua san pham gao
(Jawaria & cs., 2023; (Abdelsalam & cs., 2025).

nam 2020 tai Son La

Béang 4.3. Pic diém hat gao it mét sé6 dong, mau gidng lGa trong vu mua

stT | D bg“i%;l ‘;‘ﬁ“ ;hle“ dai (":g) Ch}l{e o rone (:l;n ) | pR hat | Mau gao lit

1 NDBI 5,90 0,24 3,10 0,12 1,90 Nau nhat
2 NDB2 5,70 0,23 2,60 0,10 2,20 Nau nhat
3 NDB3 8,10 0,32 2,60 0,10 3,10 Nau nhat
4 NLC1 5,80 0,23 2,90 0,12 2,00 Nau nhat
5 NLC2 6,10 0,24 3,40 0,14 1,80 Nau nhat
6 NLC3 5,70 0,23 3,60 0,14 1,60 Nau nhat
7 NLC4 5,60 0,22 5,10 0,20 1,10 Nau sam
8 NSLI 4,30 0,19 2,90 0,12 1,70 Nau nhat
9 NSL2 4,70 0,19 3,10 0,12 1,50 Nau nhat
10 | NSL3 4,90 0,20 3,00 0,12 1,60 Nau nhat
11 NSL4 4,70 0,19 3,10 0,12 1,50 Nau nhat
12 | NSL5 4,80 0,19 3,00 0,12 1,60 Nau nhat
13 | NSL6 5,70 0,23 2,90 0,12 1,90 Nau nhat
14 | NSL7 4,90 0,20 2,60 0,10 1,90 Nau sam
15 | NSL8 5,00 0,20 2,90 0,12 1,70 Nau sam
16 | NSL9 4,80 0,19 2,90 0,12 1,60 Nau nhat
17 | NSLI0 5,10 0,20 3,00 0,12 1,70 Nau nhat
18 | NSLII 5,60 0,22 3,10 0,12 1,80 Nau nhat
19 | NSLI2 5,70 0,23 2,90 0,12 1,90 Nau nhat
20 | NSLI3 5,50 0,22 3,00 0,12 1,90 Nau nhat
21 | NSL14 5,00 0,20 3,30 0,13 1,50 Nau nhat
22 | NSLIS 4,30 0,19 2,90 0,12 1,60 Nau nhat
23 | NSLI16 5,50 0,22 3,00 0,12 1,80 Nau nhat
24 | NSL17 5,00 0,20 3,30 0,13 1,50 Nau nhat
25 | NSLI8 4,90 0,20 3,20 0,13 1,50 Nau sam
26 Ja 12 6,30 0,25 3,20 0,13 2,00 Nau nhat
27 Ja 23 6,20 0,25 3,30 0,13 1,90 Nau nhat
28 Ja 35 6,30 0,25 3,20 0,13 2,00 Nau nhat

Ghi cht: NSL nép Son La, NLC nép Lai Chau, NDB nép Dién Bién

62




V& mau sic gao lt, phan 16n cac dong giéng c6 mau nau nhat, trong khi mot
s6 dong nhu NLC4, NSL7, NSL8 va NSL18 c6 mau ndu sdm. Mau sic gao lit chu
yéu lién quan dén sy tich liiy cac hop chat phenolic va séc td trong 16p cam, bao gdm
cac hop chét chdng oxy hoa co gia tri dinh dudng cao (Goufo & Trindade, 2014;
Keneswary & cs., 2018; Pijug & cs., 2022).

Su khac biét vé kich thudce, hinh dang va mau sic hat cho thiy cac dong gidng
trong thi nghiém c6 mirc d6 da dang kiéu hinh twong dbi 16m, tao co s& quan trong
cho viéc danh gia chét lugng gao 1ut va lva chon cac dong giéng co gia tri dinh dudng
va thuong mai cao trong cac nghién ctru tiép theo.

Chat luong an cua gao lat 13 mot trong nhiing tiéu chi quan trong quyét dinh
kha nang chap nhan cuia ngudi tiéu dung va gia tri sir dung ctia giéng laa. Cac chi tiéu
cam quan nhu mau sic com, d6 mém déo, mui thom va muc do ua thich tong hop
phan anh dic diém hoa sinh cua hat gao, dic biét 1a thanh phan tinh bot, protein va
cac hop chit tao mui trong hat (Ahmed & cs., 2019; Prom-u-Thai & Rerkasem, 2020;
Paramee & Panpipat, 2021). Vi vay, danh gia chat luong cam quan giup xac dinh cac
dong gidng c6 tiém ning st dung 1am gao 1t chat lugng cao. Két qua danh gia chat
luong cam quan com gao 1t cia cac dong, miu gidng dugc trinh bay ¢ Bang 4.4.

Phén 16n cdc dong NDB, NLC va NSL c6 mau com nau, ¢ mém déo cao, vi
rit ngon va mui thom rd, voi tong diém cam quan dat 19 diém, duoc xép loai tot. Két
qua nay cho thay cac dong giéng nay cé chat lugng an twong d6i dong déu va phu
hop cho sir dung dudi dang gao lat. Chat lwong cam quan ctia com gao phu thudc chu
yéu vao thanh phan tinh bot, ham luong protein va cac hop chat thom trong hat, dong
thoi chiu anh huéng cua dic diém di truyén cua gidng (Juliano & Tuafio, 2019;
Ahmed & cs., 2019; Paramee & Panpipat, 2021).

Nguoc lai, ba giéng Jal2, Ja23 va Ja35 c6 36 mém & mirc hoi mém, vi ngon
nhung khong ¢6 mui thom, tong diém cam quan dat 12 diém, duoc xép loai trung
binh. Sy khac biét nay cho thay kha nang biéu hién cac hop chat tao mui va cau tric
tinh bot ctia nhom giéng Ja thap hon so véi nhiéu dong nép dia phuong. Cac nghién
curu cho thﬁy dic tinh mui thom va do mém déo ctia com gao lién quan chat ché dén
thanh phan tinh bot, dic biét 1a cau trac amylose va amylopectin, ciing nhu sy hién
dién cua cac hop chit bay hoi dic trung trong hat gao (Prom-u-Thai & Rerkasem,
2020; Prachi & cs., 2022; Jawaria & cs., 2023).
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Bang 4.4. Chét lwong com hirt ciia mét sé6 dong, mau gidng l0a trong vu mua nim 2020 tai Son La

Di x Chi tiéu danh gia com lut £
STT on.%, mau - - - - - - Chat lugng Xép hang

giong Mau sac | Piem | P mém déo |DPiém | Vingon | Piem | Mui | Diém com ‘
1 NDBI Nau 4 Ritmémdéo 5 Rét ngon 5 Thom 5 19 Tét
2 NDB2 Nau 4 Ritmémdéo 5 Rét ngon 5 Thom 5 19 Tt
3 NDB3 Nau 4 Ritmémdéo 5 Rét ngon 5 Thom 5 19 Tét
4 NLC1 Nau 4 Ritmémdéo 5 Rét ngon 5 Thom 5 19 Tét
5 NLC2 Nau 4 Ritmémdéo 5 Rét ngon 5 Thom 5 19 Tét
6 NLC3 Nau 4 Ritmémdéo 5 Rét ngon 5 Thom 5 19 Tét
7 NLC4 Nau 4 Ritmémdéo 5 Rét ngon 5 Thom 5 19 Tét
8 NSLI Nau 4 Ritmémdéo 5 Rét ngon 5 Thom 5 19 Tét
9 NSL2 Nau 4 Ritmémdéo 5 Rét ngon 5 Thom 5 19 Tét
10 NSL3 Nau 4 Ritmémdéo 5 Rét ngon 5 Thom 5 19 Tét
11 NSL4 Nau 4 Ritmémdéo 5 Rét ngon 5 Thom 5 19 Tét
12 NSL5 Nau 4 Ritmémdéo 5 Rét ngon 5 Thom 5 19 Tét
13 NSL6 Nau 4 Ritmémdéo 5 Rét ngon 5 Thom 5 19 Tét
14 NSL7 Nau 4 Ritmémdéo 5 Rét ngon 5 Thom 5 19 Tét
15 NSL8 Nau 4 Ritmémdéo 5 Rét ngon 5 Thom 5 19 Tét
16 NSL9 Nau 4 Ritmémdéo 5 Rét ngon 5 Thom 5 19 Tt
17 NSL10 Nau 4 Ritmémdéo 5 Rét ngon 5 Thom 5 19 Tét
18 NSL11 Nau 4 Ritmémdéo 5 Rét ngon 5 Thom 5 19 Tét
19 NSL12 Nau 4 Ritmémdéo 5 Rét ngon 5 Thom 5 19 Tét
20 NSL13 Nau 4 Ritmémdéo 5 Rét ngon 5 Thom 5 19 Tt
21 NSL14 Nau 4 Ritmémdéo 5 Rét ngon 5 Thom 5 19 Tét
22 NSL15 Nau 4 Ritmémdéo 5 Rét ngon 5 Thom 5 19 Tt
23 NSL16 Nau 4 Ritmémdéo 5 Rét ngon 5 Thom 5 19 Tt
24 NSL17 Nau 4 Ritmémdéo 5 Rét ngon 5 Thom 5 19 Tét
25 NSL18 Nau 4 Ritmémdéo 5 Rét ngon 5 Thom 5 19 Tét

26 Ja 12 Nau 4 Hoi mém 3 Ngon 3 Khong 2 12 Trung binh

27 Ja23 Nau 4 Hoi mém 3 Ngon 3 Khong 2 12 Trung binh

28 Ja 35 Nau 4 Hoi mém 3 Ngon 3 Khong 2 12 Trung binh




Su khéc biét vé chat luong cam quan giita cac dong gidng phan anh anh
huong cua yéu té di truyén dén dic diém hoa sinh cta hat gao, dong thdi cho
thay cac dong NDB, NLC va NSL c6 tiém ning cao hon trong phat trién san
pham gao lut chit luong tdt, trong khi nhém Ja c6 wu thé hon vé ning suit va
kha ning san xuit hang hoa. Nhirng két qua nay tao co s& cho viéc lya chon cac
dong gidng phu hop phuc vu muc tiéu khai thac va phat trién san pham gao lut
trong cac nghién ctru tiép theo (Ahmed & cs., 2019; Paramee & Panpipat, 2021;
Nayu & cs., 2025).
4.1.1.4. Phén tich da dgng céc tinh trang chdt lweng ¢ cac dong, mdu gisng lda

Gao lut duge danh gia cao vé gia tri dinh dudng do van bao ton 16p cam va
phoi - hai bd phan chira phan 16n cac hop chat sinh hoc quan trong cua hat gao.
Céac dic diém céu tric nhu do day 16p vo lua va kich thudc phoi co mbi lién hé
chit ch& voi kha ning tich lity lipid, protein va cac hop chat hoat tinh sinh hoc
trong hat, dac biét 1a y-oryzanol - mot thanh phén dac trung cua cam gao co6 hoat
tinh chéng oxy héa va gia tri dinh dudng cao (Goufo & Trindade, 2014; Juliano &
Tuafio, 2019; Swarnadip & cs., 2023; Kun & cs., 2024). Bén canh do6, céc chi tiéu
nhu ty 1& gao lit, ham luong lipid va protein cling phan anh tiém ning st dung cua
gidng lua trong ché bién va phat trién san pham gao it gia tri cao. Két qua danh
gia mot s6 ddc diém cau tric hat va thanh phan dinh dudng cua gao It ¢ cac dong,
mau gidng lua duoc trinh bay ¢ Bang 4.5.

bg day vo lya dao dong 23,99 - 26,22 um, trong do NSL12 (26,22 um) va
NDBI1 (25,61 um) c6 16p vo lua day hon, trong khi NSL8 (23,99 um) va Ja23
(24,05 pm) c6 gia tri thap hon. Lp vo lua (bao gom 16p aleurone va 16p cam) 1a
noi tich lity nhiéu hop chat dinh dudng va hoat tinh sinh hoc cua hat gao, do d6 do
day cta 16p nay c6 anh huong tryc tiép dén gia tri dinh dudng cua gao lit
(Keneswary & cs., 2018; Juliano & Tuafio, 2019; Li & cs., 2021).

Khdi lugng phoi bién dong trong khoang 0,56 - 0,80 mg, cao nhat & NSLS8
(0,80 mg) va NLC4 (0,79 mg), trong khi thip nhat & NSL5 (0,56 mg). Phoi hat 13
bo phan gidu lipid, protein va vitamin, dong vai trd quan trong trong viéc quyét
dinh gia tri dinh dudng ciia gao lut. Cac nghién ciru cho thay kich thudc phoi co
mdi lién hé chit ché véi kha nang tich lily lipid va cac hop chét hoat tinh sinh hoc
trong hat (Bo & cs., 2020; Ming & cs., 2019; Lu & cs., 2020).
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Bang 4.5. Mot s6 dic diém hat gao va chat lweng gao lit cia cac dong, mau gidng thi nghiém trong vu miia nim 2020

tai Son La
an%/ Do day vo lua Khéi lwong phdi g;l"; }frt Lipids trong gao lit I;;g::: y - oryzanol/ gao lirt Protein/ gao lit T(Z)xng
MAuEIONE ™" \'m)  DPiém | (mg) Diém | (%) (%) Diém |cim (%)| (mg/100g) Diém | (%) Diém | Dem
1 NDBI 25,61 2 0,59 1 72,51 2,53 3 19,47 60,10 3 7,80 2 11
2 NDB2 25,41 2 0,60 1 72,71 2,66 3 20,56 58,90 3 8,07 2 11
3 NDB3 24,46 2 0,65 1 72,91 2,73 3 21,26 61,88 3 8,25 2 11
4 NLC1 25,54 2 0,60 1 72,02 2,42 3 18,67 49,87 3 8,20 2 11
5 NLC2 24,12 2 0,77 2 73,01 2,71 3 21,36 58,31 3 7,96 2 12
6 NLC3 24,26 2 0,67 1 72,31 2,75 3 21,65 60,69 3 8,01 2 11
7 NLC4 24,26 2 0,79 2 73,01 2,73 3 22,15 63,57 3 7,58 2 12
8 NSL1 25,20 2 0,75 2 73,11 2,61 3 20,07 58,01 3 8,40 2 12
9 NSL10 24,46 2 0,65 1 72,91 2,73 3 21,26 61,88 3 8,25 2 11
10  NSLI1 25,14 2 0,65 1 72,81 2,72 3 21,06 62,38 3 7,78 2 11
11 NSL12 26,22 2 0,67 1 73,11 2,53 3 20,36 49,77 3 7,73 2 11
12 NSL13 25,00 2 0,71 2 72,71 2,69 3 20,76 58,11 3 7,82 2 12
13 NSL14 25,07 2 0,72 2 72,81 2,71 3 20,86 62,98 3 7,87 2 12
14  NSLI15 25,14 2 0,73 2 72,71 2,62 3 20,36 57,32 3 8,12 2 12
15 NSL16 25,00 2 0,62 1 72,91 2,50 3 19,17 53,64 3 8,17 2 11
16  NSL17 25,14 2 0,71 2 72,91 2,74 3 21,65 63,57 3 8,07 2 12
17 NSLI18 25,27 2 0,62 1 73,01 2,67 3 20,66 58,81 3 7,51 2 11
18 NSL2 25,41 2 0,52 1 72,91 2,75 3 21,36 59,80 3 8,27 2 11
19 NSL3 25,54 2 0,67 1 72,41 2,48 3 19,17 59,90 3 7,83 2 11
20 NSL4 24,39 2 0,66 1 72,31 2,49 3 19,17 62,68 3 12,14 3 12
21 NSLS5 24,46 2 0,56 1 72,91 2,49 3 19,17 51,06 3 8,28 2 11
22 NSL6 25,14 2 0,71 2 72,91 2,63 3 20,36 61,69 3 7,81 2 12
23 NSL7 24,53 2 0,74 2 72,91 2,74 3 21,26 66,26 3 7,60 2 12
24 NSLS 23,99 2 0,80 2 72,91 2,76 3 22,55 59,10 3 7,68 2 12
25 NSL9 25,41 2 0,72 2 72,81 2,69 3 20,76 61,98 3 7,81 2 12
26 Ja 12 24,52 2 0,67 1 78,67 2,66 3 22,55 49,87 3 7,84 2 11
27 Ja23 24,05 2 0,75 2 79,57 2,62 3 23,24 52,25 3 7,87 2 12
28 Ja 35 24,66 2 0,78 2 79,86 2,77 3 24.34 56,02 3 8,06 2 12




Ty & gao hit cua cac dong giéng dao dong 72,02 - 79,86%. Nhom Ja co ty
I¢ gao lit cao hon (78,67 - 79,86%) so vai cac dong NDB, NLC va NSL (khoang
72 - 73%). Ty I¢é gao lut la chi tiéu quan trong phan anh hiéu qua xay xat va chiu
anh huong bai kich thudce hat, ciu tric vo trau va dic diém noi nhil cua gidng lGa
(Jawaria & cs., 2023; Abdelsalam & cs., 2025).

Ham luong lipid trong gao lat dao dong 2,42 - 2,76%, cao nhat & NSL8
(2,76%) va NLC3 (2,75%). Trong khi d6, lipid trong cam gao bién dong 18,67 -
24,34%, cao nhét ¢ Ja35 (24,34%) va Ja23 (23,24%). Lipid trong cam gao 1 nguon
gidu cac hop chat sinh hoc quan trong nhu tocopherol, tocotrienol va y-oryzanol,
c6 vai tro chdng oxy héa va mang lai nhiéu lgi ich cho suc khoe (Goufo &
Trindade, 2014; Ahmed & cs., 2019; Kun & cs., 2024).

Ham lugng y-oryzanol dao dong 49,77 - 66,26 mg/100 g, trong d6 NSL7
(66,26 mg/100 g) va NSL17 (63,57 mg/100 g) dat gia tri cao. y-oryzanol la hop
chat dic trung ctia cdm gao va dugc xem la mot trong nhitng thanh phan sinh hoc
quan trong tao nén gia tri dinh dudng va chirc nang cua gao lat (Heon & cs., 2015;
Yang & cs., 2019; Swarnadip & cs., 2023).

Ham lugng protein gao lut dao dong 7,51 - 8,40%, trong d6 NSL1 (8,40%)
va NDB3 (8,25%) c0 gi tri cao hon so vai cac dong con lai. Protein gao lut chu
yéu phan bé trong 16p cdm va phéi, gép phan nang cao gid tri dinh dudng va chat
luong thuc pham cua gao lat (Prachi & cs., 2022; Wanasundara, 2024; EIShamey
& cs., 2025).

Sy khac biét vé do day vo lua, khéi lugng phoi va thanh phan dinh dudng
giita cac dong gidng cho thay ngudn vt lidu nghién ctu c6 mirc do da dang cao
vé gia tri dinh dudng cua gao lut. Pay 1a co sd quan trong cho viéc lva chon cac
dong giéng co tiém nang phat trién san pham gao lat gidu hop chat sinh hoc va cé
gia tri dinh dudng cao.

Két qua danh gia tip doan 28 dong, miu gidng lta cho thiy ngudn vat liéu
nghién ctu c6 su phan hda rd vé dic diém ndng sinh hoc, ciu tric ning suat, hinh
thai hat va gia tri dinh dudng cua gao lut. Su khac biét nay phan anh anh huong cua
yéu t6 di truyén dén kha ning sinh trudng, hinh thanh ning suat va tich lily cac hop
chat dinh dudng trong hat (Yoshida, 1981; Oladosu & cs., 2017; Zhao & cs., 2022).

Cac dong nép ban dia thé hién dic diém sinh truéng sinh dudng manh, chiéu
cao cay 1on va tan 14 phat trién, tao diéu kién thuan loi cho qua trinh quang hop va
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tich ity sinh khéi. Mot s6 dong nhu NDB3, NLC2, NSL4 va NSL15 c6 kha ning
hinh thanh ning suit kha 6n dinh, vai s6 bdng va s hat trén bdng & muc tuong
d6i cao. bac biét, NDB3 c6 khdi lwong 1000 hat 16n va ty 1é hat chic cao, trong
khi NSL15 c6 s6 hat/bong 16n, phan anh tiém ning tich liiy vat chat va hinh thanh
nang suat tét cua cac dong nay.

Bén canh ning suét, cac dong nép ban dia con thé hién wu thé rd vé chat
luong gao lat. Com gao lat cua cac dong nay co6 ¢6 mém déo cao, vi ngon va mui
thom 13, dat mic chat luong tét theo thang diém cam quan. Bong thoi, mot sb
dong c6 phdi 16n, ham luwong lipid va y-oryzanol cao, cho thiy tiém ning dinh
dudng tbt cua gao lut. Cac nghién ciu cho thay phan 16n lipid, protein va cac hop
chat chéng oxy hoa cua hat gao tap trung chu yéu trong I6p cam va phoi, do d6
kich thuéc phéi va cau tric 16p cam ¢ vai tro quan trong doi vai gia tri dinh dudng
cua gao lut (Juliano & Tuafio, 2019; Kun & cs., 2024; Swarnadip & cs., 2023).

Nguoc lai, cac dong Jal2, Ja23 va Ja35 c6 dang cdy thap, tan gon va ning
Suit cao, dat trén 6 tin/ha, cao hon phan 16n cac dong nép ban dia. Mac du chat
lugng cam quan com gao lit cia cac dong nay & mic trung binh, wu thé vé ning
suat va dang hinh cay cho thay tiém ning st dung trong san xuat nguyén liéu gao
Iit quy md hang hoa.

T cac két qua tong hop c6 thé xac dinh cac dong nép ban dja NDB3, NLC2,
NSL4 va NSL15 la nhirng vat liéu trién vong cho phét trién gao lat chat lugng cao,
nho wu thé vé dic diém hat, chat luong cam quan va gia tri dinh dudng, trong khi
Jal2, Ja23 va Ja35 c6 thé duoc khai thac nhu ngudn gidng ning suat cao phuc vu
san xuat gao lat hang hoa.

4.1.2. Phan tich da dang cac miu giéng lGa ban dia

Két qua cua thi nghiém 1 da cho thiy cac dong va mau gidng IGa nghién ciu
cd su khac biét rd rét vé dic diém nong sinh hoc, ning suit, hinh thai hat, chat
lwong cam quan va thanh phan dinh dudng cia gao lit. Trén co so c&c chi tiéu
danh gia nay, mot sé dong va mau gidng nhu Jal2, Ja23, Ja35, NDB3 va NSL4 di
thé hién nhiéu dic diém wu viét, dic biét 1a vé tiém ning ning suit, chit luong hat
va gié tri dinh dudng cua gao lut. Nhitng két qua nay cho thiy tap doan gidng lua
nghién ctru ¢ tiém ning 16n cho dinh hudng phat trién san xuit gao lat chit luong
cao. Tuy nhién, viéc danh gia cac giéng laa chi dya trén dic diém kiéu hinh va chat

luong hat chua phan anh day du mirc do khac biét vé nén tang di truyén giita cac
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gidng. Trong nhiéu truong hop, cac gidng co kiéu hinh twong ty nhau van c6 thé
mang nhitng nén tang di truyén khac nhau. Do d6, viéc phan tich da dang di truyén
bang chi thi phan tir 13 cAn thiét nhdm 1am rd mdi quan hé di truyén giira cac giéng
va xac dinh cac ngudn vit liéu c6 khoang cach di truyén 16n phuc vu cho cong tac
chon giéng (Oladosu & cs., 2017).

Vi vay, trong thi nghiém 2, cac mau giéng lGa ban dia dugc tiép tuc phan tich
da dang di truyén bang chi thi SSR, két hop véi cac phuong phap phan tich da bién
nhu phan tich thanh phan chinh (PCA) va phan cum di truyén (UPGMA). Cach
tiép can nay cho phép danh gia toan dién cau trac da dang di truyén cua tap doan
gidng, ddng thoi cung cap co sd khoa hoc cho viéc lya chon cac ngudn gen c6 gia
tri phuc vu cho cac chuong trinh chon gidng lta chat lwong va phat trién san xuat
gao lat.
4.1.2.1. Phan tich da dang di truyén cac mdu giong lia bdn dia bang SSR

Da dang di truyén 1a mét trong nhiing yéu té quan trong quyét dinh tiém
nang thich nghi va kha ning cai tién giéng cua cay trong. Viéc danh gia mic do
da dang di truyén cta cac ngudn gen lda khéng chi gitp xac dinh méi quan hé di
truyén giira cac gidng ma con cung cap co s khoa hoc cho viéc lya chon vit liéu
lai tao nham mé rong co sé di truyén cua giéng lda (Oladosu & cs., 2017; ). Trong
nhitng nim gan day, cac chi thi phan tir 43 dwoc st dung rong réi trong nghién ciu
da dang di truyén & cdy lda nho kha ning phat hién bién di di truyén mot cach
chinh xac va 6n dinh.

Trong s6 cac loai chi thi phan tir, SSR (Simple Sequence Repeat) duoc st
dung phé bién trong nghién ctru di truyén hoc ciy lta do c6 tinh da hinh cao, phan
bd rong trong b gen va kha ning tai 1ap tét. Cac marker SSR c¢6 thé phat hién sy
khac biét vé alen giira cac giéng va do do6 rat hitu ich trong cac nghién ctru danh
gia da dang di truyén, phan tich cau tric quan thé va xac dinh quan hé ho hang
giita c4c nguon gen lda.

Trong nghién ct:u ndy, cac mau giéng l0a ban dia duoc phan tich bang hé
théng marker SSR nham danh gia mirc d6 da dang di truyén va 1am ré mdi quan
hé di truyén giira cac gidng trong tap doan nghién ctru. Cac chi tiéu phan tich bao
gom s6 alen trén mdi locus, ty 1¢ locus da hinh va gia tri ham lwong thong tin da
hinh (PIC) cua cac marker. Két qua phan tich da dang di truyén caa cac marker
SSR duoc trinh bay trong Bang 4.6.
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Két qua phan tich 25 locus SSR trén 25 mau gidng lta nép ban dia cho thay
s tdn tai cia mirc do da dang di truyén dang ké trong tap doan gidng nghién cau
(Bang 4.6). S6 locus da hinh ghi nhin dao dong tir 0 dén 5, véi ty 1¢ locus da hinh
tir 0 - 100%, phan anh sy khac biét vé ciu tric di truyén gitra cac gidng. Mot sb
marker nhue RM118, RM105 va OSR13 thé hién mic da hinh cao, cho thiy kha
ning phan biét kiéu gen tét gitra cac mau gibng.

Bang 4.6. Két qua phan tich SSR ciia 25 mau gidng l0a ban dia

STT Moi Locus  Locus da hinh Ti 18 (%) PIC
1 RM495 5 3 60 0,30
2 RM283 2 2 100 0,21
3 RM237 4 2 50 0,22
4 RM431 2 1 50 0,07
5 RM452 1 0 0 0,00
6 OSR13 6 5 83 0,38
7 RM338 2 1 50 0,04
8 RM514 2 2 100 0,21
9 RM507 5 5 100 0,25
10 RM413 3 3 100 0,22
11 RM161 5 4 80 0,14
12 RM133 4 3 75 0,15
13 RM162 6 4 67 0,30
14 RM125 2 1 50 0,04
15 RM455 4 3 75 0,20
16 RM118 3 3 100 0,39
17 RM408 3 2 67 0,05
18 RM152 1 0 0 0,00
19 RM284 3 2 67 0,17
20 RM277 4 2 50 0,20
21 RM307 1 0 0 0,00
22 RM552 4 3 75 0,28
23 RM19 4 2 50 0,13
24 RM105 5 5 100 0,37
25 RM474 2 2 100 0,32

Giatri PIC cua cac locus dao dong tir 0,00 dén 0,39, trong d6 RM118 (0,39)
va OSR13 (0,38) c6 muc da hinh cao nhat. Cac marker c6 gié tri PIC cao cho thiy
kha ning phat hién su khac biét di truyén tot giira cac giéng, do dé c6 gia tri cao
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trong nghién ciu danh gia da dang di truyén va phan tich cau tric quan thé cua cay
lGa. Nhiéu nghién cttu gan day di chi ra rang cac marker SSR c6 gia tri PIC cao
thudng cd kha ning phan biét kiéu gen hiéu qua va duoc st dung rong rii trong danh
gia nguon gen la.

Cac nghién ciru gan day cho thiy céc gidng lua dia phuong thuong duy tri
muc do da dang di truyén cao do qué trinh thich nghi 1au dai véi diéu kién sinh
thai dia phuong va sy chon loc truyén théng cua nong dan trong hé thdng canh
tac ban dia (Oladosu & cs., 2017). Do d6, su ton tai cia nhiéu locus SSR da hinh
trong nghién ciu nay phan anh tiém ning dang ké caa ngudn gen lda ban dia
trong viéc cung cap vat liéu di truyén cho cac chuong trinh chon gidng va bao
tdn ngudn gen lua.

Pé danh gia rd hon mbi quan hé di truyén giira cac giéng lda, ma tran hé s6
tuong dong di truyén Jaccard duoc sir dung. Hé sé nay cho phép xac dinh mirc do
gidng nhau vé thanh phan alen giita cac giéng va dugc sir dung rong réi trong
nghién ctru da dang di truyén cua cay IGa (Oladosu & cs., 2017). Két qua tinh toan
hé s6 twong dong di truyén giira cac mau giéng duoc trinh bay trong Bang 4.7.

Hé s6 Jaccard gitta cac mau gidng dao dong tir 0,45 dén 0,84 (Bang 4.7),
cho thdy muc do khac biét di truyén twong ddi 16n gitta cac mau giéng. Mot sé cap
gidng c6 hé sé twong dong cao nhuw NSL16 - NDB1 (0,83) va NDB1 - NSL14
(0,82), phan anh quan hé di truyén gan va c6 thé lién quan dén ngudn géc chon loc
tuong tu hoic sy thich nghi véi diéu kién sinh thai gidng nhau. Khoang bién thién
cua hé sb trong dong trong nghién ciru nay twong ddng véi nhiéu nghién cau quéc
té vé da dang di truyén lGa. Cac nghién cau trén nguon gen lGa ban dia tai Pong
Nam A va chau A ciing ghi nhan hé s6 twong dong di truyén dao dong trong khoang
0,40 - 0,88 khi str dung marker SSR (Hoque & cs., 2021). Sy bién thién cta hé sb
tuong dong di truyén cho thay tap doan giéng lta nép ban dia trong nghién ciru c6
nén tang di truyén da dang. Biéu nay phl hop véi cac nghién ctu gan day cho thay
c4c giéng lta dia phuong thuong duy tri mie da dang di truyén cao do qua trinh
thich nghi sinh théai va chon loc truyén théng trong hé théng canh tac ndng ho
(Poan Thanh Quynh & cs., 2016). Ngoai ra, nhiéu nghién ctru ciing cho thiy cac
gidng l0a ban dia thuong c6 ciu tric di truyén phan héa rd do anh huéng cua qua
trinh tién hoa va phan bé dia ly (Luong & cs., 2021; Singh & cs., 2024).

71



L

Bang 4.7.a Hé sé twong dong Jaccard ciaa cac miu gidng lGa nép ban dia khu vuc Tay Bic

NSL10 NSL16 NDB1 NSL14  NSL7 NSL2 NSL15 NSL4 NSL18 NLC2 NSL3 NSLS5
NSL10 1
NSL16 0,83 1
NDB1 0,80 0,83 1
NSL14 0,78 0,74 0.82 1
NSL7 0,67 0,7 0,73 0,65 1
NSL2 0,82 0,81 0,76 0,73 0,72 1
NSL15 0,75 0,75 0,75 0,8 0,74 0,77 1
NSL4 0,62 0,66 0,72 0,63 0,8 0,59 0,76 1
NSL18 0,65 0,66 0,67 0,6 0,55 0,75 0,67 0,61 1
NLC2 0,72 0,75 0,76 0,7 0,63 0,71 0,67 0,64 0,65 1
NSL3 0,61 0,62 0,73 0,54 0,68 0,67 0,6 0,75 0,73 0,64 1
NSLS5 0,68 0,74 0,75 0,64 0,79 0,7 0,67 0,78 0,57 0,65 0,75 1
NSL1 0,73 0,75 0,77 0,71 0,64 0,75 0,71 0,62 0,69 0,75 0,64 0,68
NSL9 0,6 0,61 0,69 0,65 0,64 0,77 0,62 0,67 0,79 0,59 0,6 0,72
NSL12 0,69 0,69 0,73 0,67 0,78 0,68 0,67 0,73 0,62 0,71 0,7 0,79
NLC3 0,61 0,64 0,65 0,56 0,72 0,6 0,6 0,65 0,54 0,66 0,7 0,68
NDB2 0,74 0,84 0,81 0,64 0,71 0,73 0,7 0,67 0,64 0,73 0,66 0,75
NLC4 0,69 0,72 0,67 0,64 0,67 0,71 0,68 0,65 0,65 0,78 0,7 0,74
NSL11 0,77 0,7 0,71 0,71 0,64 0,83 0,75 0,62 0,85 0,72 0,67 0,6
NSL6 0,71 0,69 0,72 0,69 0,67 0,74 0,73 0,67 0,75 0,71 0,69 0,62
NSL17 0,72 0,69 0,73 0,63 0,71 0,72 0,75 0,68 0,71 0,69 0,71 0,76
NLC1 0,59 0,56 0,66 0,53 0,68 0,59 0,51 0,64 0,51 0,62 0,66 0,74
NSL13 0,68 0,66 0,72 0,63 0,66 0,74 0,64 0,61 0,67 0,67 0,69 0,67
NSL8 0,69 0,66 0,7 0,64 0,61 0,71 0,99 0,59 0,65 0,68 0,7 0,65
NDB3 0,5 0,55 0,56 0,51 0,58 0,56 0,51 0,54 0,46 0,46 0,56 0,66
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Bang 4.7.b Hé s6 twong ddng Jaccard cia cac mau giéng IGa nép ban dia khu vuc Tay Béic

NSL1 NSL9 NSL12 NLC3 NDB2 NLC4 NSL11 NSL6 NSL17 NLC1 NSL13 NSL8 NDB3
NSL10
NSL16
NDB1
NSL14
NSL7
NSL2
NSL15
NSL4
NSL18
NLC2
NSL3
NSLS5
NSL1 1
NSL9 0,6 1
NSL12 0,69 0,74 1
NLC3 0,58 0,66 0,77 1
NDB2 0,74 0,65 0,76 0,7 1
NLC4 0,66 0,68 0,78 0,75 0,74 1
NSL11 0,73 0,62 0,69 0,6 0,68 0,73 1
NSL6 0,68 0,64 0,67 0,62 0,67 0,65 0,8 1
NSL17 0,69 0,68 0,66 0,66 0,71 0,63 0,73 0,78 1
NLC1 0,59 0,64 0,72 0,72 0,69 0,65 0,54 0,53 0,62 1
NSL13 0,78 0,59 0,7 0,65 0,76 0,62 0,75 0,7 0,77 0,66 1
NSL8 0,69 0,57 0,68 0,66 0,7 0,66 0,69 0,74 0,81 0,64 0,84 1
NDB3 0,52 0,59 0,54 0,49 0,58 0,49 0,45 0,49 0,57 0,63 0,56 0,59 1




4.1.2.2. Phén tich da dang cdc mdu giéng lia ban dia dwa trén dic diém hinh
thdi, chit liwong va di truyén.

Trong nghién ciu ndy, dit liéu SSR tiép tuc dugc phan tich bang phan tich
thanh phan chinh (PCA) va phan cum di truyén theo phuong phap UPGMA nham
biéu dién truc quan muc do khéc biét di truyén giita cac giéng. Két qua phan tich
PCA cho thay c4c mau giéng lGa nép ban dia phan bd thanh nhiéu cum khac nhau
trong khéng gian hai chiéu (Hinh 4.4), phan anh su phan hoa di truyén giira cac
ngudn gen. Mot sb gidng nim gan nhau trén dd thi PCA cho thay mirc do tuong
ddng di truyén cao, trong khi mot sé gidng tach biét khoi cac cum chinh thé hién
khoang céch di truyén 16n.
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PC1 (47.87%)
Hinh 4.1. Biéu d6 phan tich thanh phan chinh (PCABiplot)
ciia 25 mau giong l0a ban dia

Ghi cha: Mdi chim dai dién cho mdi miu giéng lta ban dia
Két qua nay phi hop véi xu hudng phan hoéa di truyén ghi nhan tir phan tich
hé sb twong ddng Jaccard. Phan tich thanh phan chinh (PCA) l1a céng cu hiéu qua
dé mo ta cAu truc di truyén quan thé va nhan dién cac nhdm vat liéu c6 quan hé di
truyén gan. Cac nghién ciru gan day trén ngudn gen lGa cho thdy PCA c6 kha ning
phan tach cac gidng thanh cac cum di truyén khéac nhau gan véi ngudn gbc dia ly
va dic diém thich nghi sinh thai, phan anh mac d6 phan hoa di truyén rd rét gita

cac nhom gidng (Ponce & cs., 2020).
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Hinh 4.2. Hinh th&i hat cia 25 miu giéng lGa nép ban dia
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Két qua phan tich phan cum di truyén bang phuong phap UPGMA dua trén
hé s6 twong dong Jaccard cho thdy 25 mau giéng lda ban dia trong nghién ctu
dugc chia thanh 5 nhém di truyén chinh (Hinh 4.6). Su phan nhém nay phan &nh
su khéc biét vé nén tang di truyén giira cAc mau giéng trong tap doan nghién ctu.
Phan tich phan cum duya trén dir liéu marker SSR 1a phuong phap dugc st dung
pho bién dé danh gia méi quan hé di truyén va ciu trac da dang di truyén cua céc
ngudn gen lia (Oladosu & cs., 2017).

Nhom | bao gom 10 mau gidng: NSL2, NSL10, NDB2, NSL16, NDB1,
NSL15, NSL14, NSL1, NLC3 va NLC2. C4c mau gidéng trong nhdm nay co hé sb
tuong dong di truyén tuong d6i cao va tap hop thanh mot cum tuong dbi chit trén
cay phan cum, cho thay chling c6 nén tang di truyén kha gan nhau.

Nhom 11 gém 5 mau giéng: NSL4, NSL9, NSL5, NSL3 va NSL7. Cac giéng
trong nhdm nay tao thanh mot cum riéng biét, thé hién mic do twong dong di
truyén twong d6i cao giira cac gidng trong nhom.

Nhom 111 bao gom 3 mau giéng: NLC4, NSL12 va NLC1. Céc gidng trong
nhém nay nam & vi tri trung gian trén cay phan cum, phan &nh mirc d6 twong dong
di truyén trung binh so véi cac nhdm con lai.

Nhom 1V gém 6 mau gidng: NSL11, NSL18, NSL6, NSL8, NSL13 va
NSL17. Cac mau giéng trong nhém nay hinh thanh mot cum tuong doi rd rét va
thé hién su khéc biét di truyén nhit dinh so véi cac nhom khéac.

Nhom V chi bao gom mot mau gidng 1a NDB3. Mau gidng nay nam tach
biét trén mot nhanh riéng caa cay phan cum, cho thay khoang cach di truyén twong
d6i 16n so véi cac mau gidng con lai trong tap doan nghién ctru. Nhirng giéng c6
khoang cach di truyén Ion thudong mang cac dic diém di truyén dic tha va co gia
tri quan trong trong viéc duy tri va khai thac ngudn bién di di truyén cho céac
chuong trinh chon gidng.

Két qua phan cum di truyén trong nghién ctru nay twong dbi pht hop véi
két qua phan tich thanh phan chinh (PCA) khi cac mau giéng c6 xu hudng phan
b6 thanh cac nhém khéac nhau trong khong gian da bién (Hinh 4.4). Su twong dong
giita hai phuong phap phan tich cho thiy tap doan giéng lua ban dia nghién ctu c6
muc d6 da dang di truyén déng ké, phan anh sy khac biét vé ngudn gdc di truyén
cling nhu qué trinh thich nghi cua cac giong lda ban dia trong diéu kién sinh thai
khac nhau.
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Sy t6n tai cua cac nhom di truyén khac nhau cho thiy tap doan gidng lda
nép ban dia trong nghién citu c6 cau trac di truyén phan héa rd, dong thoi phan
anh mirc d6 da dang di truyén dang ké cua ngudn gen lua dia phuong. Diéu ndy cd
¥ nghia quan trong trong chon gidng, bai cac gidng nam & cac nhém di truyén khac
nhau thuong c6 khoang cach di truyén 1én va c6 thé duoc khai thac 1am vat liéu lai
nham mé rong co s di truyén va nang cao hiéu qua chon giéng lda.

4.1.3. Xac dinh cac miu giong lGa ban dia c6 tiém niing san xuat gao It

Tong hop cac két qua nghién ctru tir thi nghiém 1 va thi nghiém 2 cho phép
danh gi4 toan dién cac dong va mau gidng laa nghién ctru trén nhiéu khia canh
gom dic diém nong sinh hoc, cac yéu to cau thanh ning suat, dic diém hinh thai
va chét lugng gao lat, thanh phan dinh dudng cia gao It ciing nhu nén tang da
dang di truyén phan tir. Viéc két hop danh gia kiéu hinh va phan tich da dang di
truyén bang chi thi phan tir dwoc xem 1a cach tiép can hiéu qua dé xac dinh cac
ngudn gen trién vong phuc vu cho cong tac chon gidng va phat trién giéng lua chat
lugng cao (Oladosu & cs., 2017).

Két qua cia thi nghiém 1 cho thay cac dong va mau giéng lua nghién ciru
6 su khac biét ro rét vé dic diém nong sinh hoc va nang Suét. Trong do, cac dong
Jal2, Ja23 va Ja35 thé hién nhiéu ddc diém thuan loi cho san xuét nhu thoi gian
sinh truéng trong d6i ngin (121 - 122 ngay), chiéu cao cdy thap (96,5 - 98,0 cm),
s6 hat trén bong 16n (158,7 - 165,4 hat), ty 1& hat chic cao (90,9 - 91,2%) va ning
suat dat 6,1 - 6,7 tin/ha. Nhirng dac diém nay cho théy cac dong Ja co tiém nang
nang suat cao va kha nang thich nghi t6t trong diéu kién canh tac tham canh. Nhiéu
nghién ctru sinh 1y cdy trong cho thy nang suét lia phu thudc vao sy phdi hop
giita kha ning quang hop ctia tan 14 va kha ning tich Iy vat chat dong hoa vao hat
trong giai doan chic hat, trong dé sy can bang giita nguon dong hoa va sirc chira
ctia hat dong vai trd quan trong trong viéc hinh thanh ning suat cudi cing (Peng
& cs., 2021).

Bén canh tiém nang nang suat, két qua danh gia chat luong va thanh phan
dinh dudng ciia gao lut cling cho thay su khac biét dang ké giita cac giong. Trong
d6, NSL4 c6 ham luong protein cao nhat (12,2%), phan anh tiém ning 16n vé gia
tri dinh dudng ciia gao 1ut. Protein gao 1a mot trong nhiing thanh phan dinh dudng

quan trong quyét dinh gia tri thuc phadm ciia san phdm gao va c6 lién quan dén
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qua trinh tich iy nitrogen trong giai doan phat trién hat. Ngoai ra, cac hop chit
sinh hoc trong 16p cam gao nhu lipid va y-oryzanol cling gop phan nang cao gia
tri chirc ning cuia gao 1t nhd hoat tinh chdéng oxy hoa va cac loi ich ddi véi strc
khoe con nguoi.

Két quéa cta thi nghiém 2 cho thiy tap doan gidng lta ban dia nghién ctru
c6 mirc d6 da dang di truyén twong dbi cao, thé hién qua sy da hinh cua cac marker
SSR, su bién thién cua gia tri PIC va sy khac biét vé hé s6 tuong dff)ng di truyén
giita cac gidng. Phan tich PCA va cAy phan cum di truyén UPGMA cho thdy céc
mau giong dugc phan chia thanh nhiéu nhom di truyén khac nhau. Pang chu y,
mau gidng NDB3 nam tach biét hoan toan trong cdy phan cum, cho thy khoang
cach di truyén 16n so v6i nhiéu mau giéng khac. Cac gidng c6 khoang cach di
truyén 16n thudng mang nhimng dic diém di truyén dic thi va co ¥ nghia quan trong
trong viéc duy tri ngudn bién di di truyén cho cac chuong trinh chon gibéng.

Trén co s& két hop cac két qua vé dic diém nong sinh hoc, ndng suat, chat
luong va gia tri dinh dudng cia gao It tir thi nghiém 1 voi cac thong tin vé da
dang di truyén tir thi nghiém 2, c6 thé xac dinh mot s dong va mau gidng thé
hién nhitng vu thé noi bat. Trong dé, Jal2, Ja23 va Ja35 ndi bat vé tiém ning
nang suét va dic diém nong sinh hoc thudn lgi, NSL4 c6 gia tri dinh dudng cao,
con NDB3 ¢6 dic diém hinh thai hat ndi bat va khoang cach di truyén 16n so véi
nhiéu giéng khac.

Vi vay, nam dong va mau giéng Jal2, Ja23, Ja35, NSL4 va NDB3 duoc
lya chon 1a nhitng vat li¢u trién vong cho dinh hudng phat trién san xuét gao lut
chét lugng cao, dong thoi c6 thé duoc sir dung lam ngudn vat ligu di truyén quan
trong trong cic chuong trinh chon gidng laa chat lugng va gidu dinh dudng trong
tuong lai.

4.2. ANH HUONG CUA VUNG SINH THAI DPEN NANG SUAT VA CHAT
LUQNG GAO LUT

4.2.1. Kha ning sinh trwéng cia cac miu giong la & cac vung sinh thai
khac nhau

Céc yéu t6 khi hau anh hudéng khac nhau dén timg mau giong laa tiy theo
vung sinh théi, thé hién 16 twong tac kiéu gen va mdi trudong (Yoshida, 1981;

Oladosu & cs., 2017). Trong d6, nhiét d6 va birc xa mat troi quyét dinh tryc tiép
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dén quang hop, tich lity sinh khéi va hinh thanh ning suit (D& Thi Huong & cs.,
2013; Lé Vin Khanh & cs., 2015), con anh sang duoc xem 13 yéu t6 méi truong
quan trong nhat chi phéi san xuét sinh khéi trén dong rudng (Yoshida, 1981). Sb
liéu Bang 4.8 cho thiy cac chi tiéu sinh truéng va tich liy sinh khéi khac biét rd
theo giéng va viing sinh thai.

Thot gian sinh truéng (TGST) phan anh kha nang thich nghi va tich lity sinh
khéi cia giéng. NSL4 c6 TGST dai nhat & ca hai ving (160 ngay vu Xuan va 140
ngay vu Mua), trong khi nhom Ja (Jal2, Ja23, Ja35) dao dong 135 - 136 ngay
(Xuan) va 121 - 123 ngay (Mua); NDB3 dat 139 va 120 ngay tai Dién Bién. Trung
binh viing cho thdy TGST tai Son La c6 xu hudng kéo dai hon & mot s giai doan
so v6i Pién Bién, phan anh anh hudng dong thoi cua kiéu gen va diéu kién nhiét
dd, quang chu ky vung sinh théi (Peng & cs., 2021).

Chiéu cao cay cua cac giéng dao dong 93,5 - 150,3 cm ¢ vu Xuan va 96,8 -
158,0 cm & vu Mua. Hai gidng NSL4 va NDB3 ¢6 chiéu cao 16n hon rd rét so véi
nhom cac dong Ja, voi gid tri trung binh 149,0 - 155,5 cm va 121,5 - 125,5 cm,
trong khi cac dong Jal2, Ja23 va Ja35 chi khodng 95 - 102 cm. Sy khéc biét nay
phtl hop véi ddc diém hinh thai ciia nhiéu giong lta nép dia phuong ving mién
nui, von ¢ chiéu cao trung binh dén thap nham ting kha ning chéng d6 va thich
nghi véi diéu kién rudng bac thang hoac ruéng nudc nho 1é (Trén Xuan Hanh &
cs., 2023). Theo Yoshida (1981), chiéu cao cAy phan anh s phat trién ctia hé than
va chiu anh hudng cua qua trinh phan chia, kéo dai té bao ciing nhu cac yéu tb moi
truong nhu nhiét dg, anh sang va dinh dudng.

S6 nhanh/khém ciia cac gidng dao dong 9,2 - 10,8 nhanh/khém. Trong vu
Xuan, Ja35 dat s6 nhanh cao nhét (10,1 nhanh/khom), cac gidng con lai dao dong
9,4 - 9,6 nhanh/khém; sang vu Mua, Ja35 tiép tuc duy tri mac cao (10,8
nhanh/khém), cho thiy kha ning dé nhanh 6n dinh ctia dong nay trong cac diéu
kién sinh thai khac nhau. Pé nhanh 1a dic tinh sinh truéng quan trong quyét dinh
cAu tric quan thé rudng laa va sb bong hiru hiéu trén don vi dién tich. Sy hinh
thanh nhanh phy thudc vao hoat déng chdi nach, su phan bb ngudn déng hoa va
kha ning hap thu dinh dudng cua ciy (Yoshida, 1981). Hiéu qua st dung dinh
dudng, dac biét la dam, cling c6 vai tro quan trong trong viéc hinh thanh va duy
tri nhanh hiru hiéu cta cdy lia (Nguyén Vin Khoa & Pham Vin Cuodng, 2015;
Fathi, 2022).
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I8

Bang 4.8. Mot sb dic diém nong sinh hoc ciia cac mau gidng l0a tai cac tiéu vang sinh thai khac nhau nam 2021

tai Son La va Pién Bién

. Dong/ miu TGST Chiéu cao cay S6 nhénh/ Chit khé tich luy giai doan... (g/khém)

bia diem gibng (Ngay) (cm) khom Dé nhanh Trd Chin sap
Xuin Mua  Xuin Mua Xuén Mua Xuin Mua Xuin Mua Xuén Mua
NSL4 160 140 147,72 153,02 9,3¢ 9,3¢ 26,0 25,30 66,320 64,32 84,020 82.02
NDB3 141 120 126,00 124,00 9,3¢ 9,7° 30,720 30,72 65,32be 66,72 89,32 83.72
Moc Chau Ja 12 136 123 93,8¢ 97,0¢ 9,2¢ 9,7° 25,04 21,7¢ 55,7¢ 41,00 63,04 54.0¢
Ja 23 135 121 93,7¢ 96,8¢ 9,2¢ 9,7° 26,24 22,5¢ 57,24 44,70 72,1¢ 65.7°
Ja 35 136 123 93,5¢ 97,1¢ 9,6 10,72 30,02 24 0P 59,3bed 46,7° 81,02 74.7°
NSL4 160 140 150,32 158,02 9,7° 9,3¢ 27,0¢d 25,30 64,70 67,02 87,32 81.32
Dién Bién NDB3 139 120 117,00 127,00 9,7° 9,3¢ 31,72 31,72 69,02 67,72 89,72 84.02
Phi Ja 12 136 122 97,9¢ 106,1¢ 9,7° 10,92 25,34 21,7¢ 56,74 43,0° 64,34 56.0cd
Ja 23 135 121 97,8¢ 107,8¢ 10,0° 10,82 27,14 23,]be 56,4¢ 45,1° 73,5¢ 67.3b
Ja 35 136 120 97,3¢ 107,6¢ 10,72 10,82 31,020 24,7° 55,7¢ 46,0° 81,7° 74.3°
TB NSL4 160 140  149.00 155,54 9,58 9,3¢ 26,58 25,38 65,54 65,74 85,748 81,64
TB NDB3 140 120 121.58 125,58 9,58 9,58 31,24 31,24 67,14 67,24 89,54 83,84
Ja 12 136 123 95.8¢ 101,6¢ 9,48 10,348 25,1¢ 21,7¢ 56,28 42,0¢ 63,7¢ 55,0¢
TB Ja 23 135 121 95.7¢ 102,3¢ 9,68 10,348 26,78 22,8¢ 56,88 44.9¢ 72,88 66,58
TB Ja 35 136 123 95.4¢ 102,4¢ 10,14 10,84 30,54 24,48 57,58 46,4¢ 81,48 74,58
TB Dién Bién 141 125 112.0° 121,3° 9,9° 10,3 28,4 25,3 60,5 53,8° 79,3° 72,6°
TB Son La 141 125 110.9 113,6 9,3 9,8 27,6 24,8 60,8" 52,7 77,9 72,0

Ghi chd: Gia tri trong mdi cot caa mdi yéu té thi nghiém mang cling chit * thé hién su khong khac nhau gida cac gidng, ky hiéu * thé hién s khong
khac nhau giita c4c viing va chit * thé hién sy tuong tac gitta giéng va viing va khong khac nhau & mirc ¥ nghia a = 0,05 theo tiéu chuan Tukey. ns sai
khac khong c6 y nghia



Khéi lugng chit khé tich lily ting dan theo cac giai doan sinh trudng. O giai
doan dé nhanh, luong chit kho dao dong 21,7 - 31,2 g/khém, trong d6 NDB3 tich
lity cao nhit. Bén giai doan trd, sinh khéi ting 1én 56,2 - 67,1 g/khém, phan anh
su gia ting manh cua quang hop khi cdy chuyén tir sinh truéng sinh dudng sang
sinh truéng sinh thue. O giai doan chin sap, chat kho dat cao nhat (63,7 - 89,5
g/khom). Quy lut nay phu hop véi sinh 1y cay laa khi sinh khéi tich lily manh
trong than 14 giai doan sinh dudng va sau d6 dugc van chuyén dan vao hat trong
giai doan lam dong va chin sira (DS Thi Huong & cs., 2013; Lé Van Khanh & cs.,
2015). Qua trinh van chuyén san phdm quang hop tir than 14 vao hat dong vai trd
quan trong trong viéc hinh thanh khéi luong hat va ning suat (Tao & cs., 2025).

So sanh giira hai ving sinh thai cho thay cac chi tiéu sinh truong tai Dién
Bién c6 xu hudéng cao hon nhe so véi Son La, dac biét ddi v6i chiéu cao cay va
khéi lwong chét kho tich Iily. Sy khac biét nay ¢ thé lién quan dén diéu kién nhiét
dd va buc xa thuan loi hon tai cac thung liing 1ong chao nhu Dién Bién, gitp tang
cudng quang hop va tich lily sinh khéi ciia cay laa (Tran Puc Thanh, 2023; Do
Xuan Duc, 2025).

Bién d6 nhiét ngay - dém ciing thé hién rd vai tro sinh 1y d6i véi sinh truong
va tich Iy chit kho. Tai Dién Bién, noi ¢6 bién do nhiét 1én hon, cac dong laa co
xu hudng tich lity sinh khéi cao hon ¢ giai doan quyét dinh ning suat. Chang han,
Ja35 dat 69,0 g/lkhom (trd) va 89,7 g/khom (chin sép) tai Dién Bién, cao hon hodc
tuong duong so vai tai Moe Chau (65,3 va 89,3 g/khém). Xu hudng tuong tu cling
ghi nhan & NSL4 voi chit kho chin sap dat 87,3 g/khém tai Bién Bién so vdi 83,7
g/khom tai Moc Chau. Su gia ting sinh khéi cudi vu tai ving ¢6 bién d6 nhiét 16n
cho thdy quang hop ban ngay duoc duy tri trong khi ton that ho hip ban dém giam,
giup nang cao tich Ity carbon rong (Peng & cs., 2021).

Nguoc lai, tai Moc Chau, noi nén nhiét thip va bién do nhiét hep hon, sinh
truong sinh dudng thuan lgi hon véi s6 nhanh/khém cao hon (9,9-10,3s0v619,3
- 9,8 tai Dién Bién), nhung tich lily chat kho & giai doan trd - chin sap khong vuot
troi. Picu nay cho thay bién d nhiét 16n c6 loi cho tich lity sinh khdi cudi vu va
tiém nang hinh thanh nang suat, trong khi nén nhiét mat hon h tro giai doan dé

nhanh sém.

Nhin chung, NSL4 va NDB3 thé hién sinh trudng manh va kha ning tich

Ity chat kho cao hon so véi nhom céc dong Ja, trong khi cac dong Ja ¢6 chiéu cao
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thip hon nhung van duy tri s6 nhanh 6n dinh va kha ning tich liy sinh khéi twong
d6i tot. Su khac biét nay phan 4nh anh huong cua kiéu gen ddi vé6i sinh trudng va
tich liy sinh khdi, dong thoi thé hién sy tuong tac gitta yéu t6 di truyén va diéu
kién sinh théi trong hé thdng canh tac laa ving mién nui (Oladosu & cs., 2017;
Tang & cs., 2021).
4.2.2. Mike d6 nhi@m sau bénh hai cia cac dong, miu giéng lda

Két qua danh gia mac d6 nhiém mot s6 sau bénh hai chinh cua cac dong,
mau giong lGa tai hai tiéu ving sinh thai Dién Bién Phu va Moc Chau (Béang 4.9)
cho thay nhin chung céc dong giéng c6 mitc dd nhiém sau bénh twong ddi thap va
kha 6n dinh giita cac dia diém, phan anh kha ning chong chiu twong ddi tot d6i véi
mot s6 ddi tugng sau bénh pho bién trén cay lua.

Bang 4.9. Mirc d6 nhiém sau bénh hai cia cac dong, miu giéng lua
tai cac tiéu vung sinh thai khac nhau nim 2021

(DPon vi tinh: Diém)

Dong, Puc than Cudn la Pao on Khé vin Bac la
miu | Pia diém
y Xuan | Mua | Xuan | Mua | Xuan | Mua | Xuan | Mua | Xuan | Mua
giong
DiénBién| 1 3 1 5 5 1 1 1 1 5
NSL4
Son La 1 3 1 5 3 1 1 1 1 5
biénBién| 1 3 1 3 3 1 1 1 1 5
NDB3
Son La 1 3 1 3 4 1 1 1 1 3
biénBién| 1 3 1 3 4 1 1 1 1 3
Ja12
Son La 1 3 1 3 4 1 1 1 1 5
biénBién| 1 3 1 3 4 1 1 1 1 5
Ja 23
Son La 1 3 1 3 4 1 1 1 1 5
biégnBién| 1 3 1 3 3 1 1 1 1 3
Ja 35
Son La 1 3 1 3 3 1 1 1 1 3

Két qua danh gid mirc d6 nhiém mot s6 sau bénh hai chinh cuia cac dong,
mau giong lua tai hai tiéu vung sinh thai Dién Bién Phu va Moc Chau cho thay
nhin chung cac dong giong c6 mirc d§ nhiém sau bénh thap va kha 6n dinh gitra
cac dia di€m, phan anh kha nang chong chiu tuong doi tot.

D41 voi sau duc than, tat ca cac dong giong déu nhiém nhe trong vu Xuan

(cp 1), nhung ting 1én cip 3 trong vu Mua & ca hai dia diém. Sy gia ting nay co
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thé lién quan dén diéu kién nhiét 36 va 4m do6 cao ctia vu Mua thuén lgi cho sau
phat sinh va gay hai (; Sofia & cs.,2025).

Dbi véi sau cudn 14, mirc nhiém trong vu Xuan déu & cap 1, nhung tang lén
trong vu Mua. Dic biét, dong NSL4 c¢6 mirc nhiém cip 5, trong khi cac dong con
lai chu yéu & cip 3, cho thay sy khac biét vé kha ning chdng chiu giita cac dong
gidng (Huang & Zou, 2020).

Déi v6i bénh dao 6n, mic nhiém trong vu Xuan dao dong cip 3 - 5, trong
khi vu Mua chi ¢ cap 1. Diéu nay phi hop véi dic diém sinh thai cuia bénh dao 6n,
thudng phat trién manh trong diéu kién thoi tiét mat va am ciia vu Xuan (Oladosu
& cs., 2017;).

Déi v6i bénh kho vin, tt ca cac dong gidng déu c6 mirc nhiém cip 1 ¢ ca
hai vy, cho thdy bénh khong gy anh hudng dang ké trong diéu kién nghién ciru.
Trong khi d6, bénh bac 14 nhiém nhe trong vu Xuan (cap 1) nhung ting 1én cip 3
- 5 trong vu Mua, phu hop voi diéu kién nhiét d6 cao va mua nhiéu thuan loi cho
su phat sinh va lay lan cta vi khuan gay bénh.

Nhin chung, cac dong gidng trong nghién ctru c6 kha nang chong chiu kha
t6t d6i voi sau duc than va bénh kho van, trong khi siu cudn 14 va bénh bac 14 ¢6
xu huéng gy hai manh hon trong vu Mua, con bénh dao 6n phat sinh cha yéu
trong vu Xuan. Nhitng két qua ndy gép phan cung cip co sd khoa hoc cho viéc
danh gia kha nang chong chiu sau bénh cta cac dong giéng trong diéu kién sinh
thai khac nhau (Oladosu & cs., 2017).

4.2.3. C4c yéu t6 cAu thanh ning suit va ning suit caa cac mau giong lda

S6 bong/m? trong thi nghiém dao dong 192,3 - 237,0 bong/m? ¢ vy Xuan va
193,3 - 231,7 bong/m? & vu Mua (Bang 4.10). Cac dong Jal2, Ja23 va Ja35 ¢ sb
bong/m? cao hon so v&i NSL4 va NDB3, phu hop véi dic diém sinh truéng cia
nhém gidng c6 chiéu cao ciy thap va kha ning dé nhanh 6n dinh, gitip hinh thanh
mat d6 bong hitu hiéu cao trong quan thé ruong la. Theo Yoshida (1981), s6
bong/m? cha yéu duoc hinh thanh tir s nhanh hiru higu va 1a mot trong nhiing yéu
t6 cAu thanh ning sudt quan trong nhét cua cdy lua. Nhiéu nghién ciru trong nudce
cling cho thiy sé nhanh hiru hiéu va s6 béng/m? c6 mbi quan hé chit ch& véi cdu
tric quan thé va ning suét lta trong didu kién rudng nudc (Nguyén Vin Khoa &
Pham Vin Cuong, 2015; Nguyén Thi Van & cs., 2023).
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Bang 4.10. C4c yéu to cAu thanh niing suét va niing suit cia cac miu gidng lGa trong vu Xxuan va vu mia nim 2021 tai
Son La va Dién Bién

. . N S0 bong/m? So hat/bong Ty 1€ hat chac P1000 hat Til€ cam/gao It  Nang suat thuc
Pia Dong/ mau R X
2 N (bong) (hat) (%) (gram) (%) thu (tan/ha)
diém giong A T A T A S A S A S A T
Xuan Mua Xuan Mua Xuan Mua Xuan Mua Xuan Mua Xuan Mua

NSL4 228,33 214,02  150,0% 160,00 90,3 91,0 26,9° 27,4° 11,604¢ 11,3 5,6 5.7¢
NDB3 192,3¢ 193,3¢ 151,72 158,02 85,7 90,0 33,12 33,12 10,5¢ 10,74 6,5° 6.4°
Ja 12 230,3¢ 220,32 143,7° 148,7° 87,0 86,0 26,4° 26,1° 12,58bed ]2, 3abed 6,40 6.0°
Ja 23 232,1*@  224,8®  143,3° 153,0® 89,4 91,6 26,4° 26,20 13,2abc 12,8 6,8ab 6.6
Ja 35 233,7@ 2278  150,3®>  158,0:® 92,7 92,2 26,7° 26,4° 13,440 13,3ab 7,52 7.12

Moc
Chéau

NSL4 221,34 215,7° 143,7° 145,7° 91,0 90,3 26,1° 25,9° 11,9bede 17,7bed 5,5¢ 6.0°
Dién NDB3 197,3¢  198,7¢ 145,30 147,00 89,7 89,0 31,92 31,42 12,3bd 12,73 6,0° 6.5°
Bién Ja 12 236,3¢  230,7¢ 141,7° 145,3> 92,7 91,9 26,3° 26,1° 11,1de  12,73c 6,92 6.5°
Phu Ja23 235,44+ 230,92 141,00 150,06 91,8 91,7 26,2° 26,1° 12,2bcde13,2ab 77,020 6.6
Ja 35 237,00 231,7% 146,3° 150,3> 92,0 92,1 26,4° 26,4° 13,8 13,72 7,22 6.82

TB NSL4 224,84 214,80 146,848 152,84 924 922 26,58 26,78 11,78 11,58 5,6P 5,9¢

TB NDB3 194,88 196,08 148,54 152,54 90,6 91,6 32,50 32,34 11,4 11,72 6,3 6,48

TB Ja 12 233,34 22554 142,7® 147,08 90,6 90,6  26,3B 26,18 11,88 12,548 6,68 6,38

TB Ja 23 233,74 227.8 14228 151,50 89,9 89,0 26,38 2628 12,74 13,00 6,948 6,68

TB Ja 35 23534 22982 14834  1542% 87,7 89,5  26,6° 26,48 13,64 13,54 7.4 6,94

TB Pién Bién Phu 2255 221,5° 1436 147,7 914 91,0 27,4 27,2 12,3 12,8" 6,5 6,5
TB Mdoc Chau 2233 2160 147,8° 1555 89,0 90,2 27,9° 27,8 12,2 12,1 6,6" 6,4

Ghi chi: Gié tri trong m&i cot cua mdi yéu té thi nghiém mang cung chit * thé hién su khong khac nhau giia céc giéng, ky hiéu * thé hién su khong khac nhau giia

cac vlng va chir * thé hién su twong tc giita gibng va ving khdng khac nhau & muc y nghia a = 0,05 theo tiéu chuin Tukey. ns sai khac khong c6 ¥ nghia.



Sb hat/bong cua cac gidng dao dong 141,0 - 151,7 & vu Xuan va 1453 -
160,0 & vu Mua (Bang 4.10). Trong d6, NDB3 va NSL4 c6 sb hat/bdéng cao hon
cac dong Ja. Chi ti€u nay phu thudc vao sy phan héa gié hoa trong giai doan lam
dong va kha ning thu phan thu tinh trong thoi ky trd (Yoshida, 1981). Céc nghién
clru gan day ciing cho thay sd hat/bdng c6 lién quan dén qué trinh phan bd ngudn
dong hoa va hiéu qua st dung dinh dudng cua cdy laa (Noor & cs., 2023; Xiang
& cs., 2024)

Khoi lugng 1000 hat cua céc giéng dao dong 26,1 - 33,1 g & vu Xuan va
25,9 - 33,1 g & vu Mua. Trong d6, NDB3 c6 khoi luong 1000 hat cao nhit, trung
binh 32,3 - 32,5 g, trong khi cac giéng con lai dao dong khoang 26 - 27 g. Khdi
lwong hat phan anh qua trinh tich lily vat chat kho trong giai doan sau trd. Sy tich
lity tinh bot va cac hop chat du trit trong ndi nhil 13 yéu té quyét dinh khoi luong
hat (Juliano & Tuafio, 2019). Pong thoi, qué trinh van chuyén san pham quang hop
tir than 14 vao hat trong giai doan lam dong va chin stra cling c6 vai tro quan trong
trong viéc hinh thanh khéi luong hat (Tao & cs., 2025).

Ty 1& cam gao (TLC/GL) cua cac giéng dao dong khoang 10,5 - 13,8%,
trong d6 Ja35 va Ja23 co ty 1é cam cao hon cac giong con lai. Lép cam gao bao
gdm 16p aleurone, 16p vo lua va phdi, 1a noi tap trung phan 16n lipid, protein,
vitamin va cac hgp chét chéng oxy hoda cua hat gao (Juliano & Tuafio, 2019). Mot
s6 nghién ctru cho thiy d6 day 16p aleurone va kich thude phdi cé mdi lién hé chit
ché v6i ham luong lipid va cac hop chat dinh dudng cua gao it (Khin & cs., 2015;
Li & cs., 2021). Vi vy, cac dong c6 ty 1é cam gao cao thudng co tiém ning gia tri
dinh dudng 16n hon.

Nang suét thuc thu cua cac giéng dao dong 5,5 - 7,5 tdn/ha & vu Xuan va
5,7 - 7,1 tin/ha & vu Mua. Trong d6, Ja35 dat ning suat cao nhat & ca hai vu (7,4
tan/ha & vy Xuan va 6,9 tin/ha & vu Mua), tiép dén 1a Ja23 va Jal2, trong khi NSL4
c¢6 niang suat thip hon mic du sinh truéng sinh dudng manh. Piéu nay cho thiy
nang suat lua khong chi phy thudc vao sinh truong sinh dudng ma con chiu anh
huong cua sy phan bd ngudn dong hoéa vao cac co quan sinh san, dic biét 13 hat.
Theo Yoshida (1981), ning suét lta 1a két qua tong hop ciia cac yéu to cau thanh
ning suat va kha ning phan bd san pham quang hop tir than 14 vao hat. Nhiéu
nghién ciru ciing cho thiy sy can bang giita sinh trudng sinh dudng va sinh truong
sinh thyc c6 vai tro quan trong trong viéc hinh thanh ning suat on dinh (Wei & cs.,
2021; Zhao & cs., 2024).
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Sy khac biét vé mot sb chi tiéu chét lugng gao it gitra hai ving nghién ctru
c6 thé lién quan dén bién do nhiét ngay - dém trong thdi gian sinh trudng cua cay
lua. Bién dd nhiét tai Pién Bién dao dong 7,1 - 13,2 °C, cao hon so véi Mc Chau
(6,9 - 9,3 °C). Bién d6 nhiét 16n hon gitp tang cuong quang hop ban ngay va giam
cudng do ho hip ban dém, tir 46 nang cao hiéu qua tich lily vat chit trong cay va
trong hat (Yoshida, 1981). Trong giai doan phat trién hat, sy két hop giita nhiét do
ban ngdy twong d6i cao va nhiét do ban dém thap hon co thé thiic ddy qua trinh
van chuyén carbohydrate tir than 14 vao hat va ting tich lily tinh bot trong ndi nhii
(Wen & cs., 2021).

Ngoai anh hudéng dén sy tich Ity tinh bdt, nhiét d§ va bién do nhiét con tac
d6ng dén sy hinh thanh cac hop chat dinh dudng trong 16p cam gao. Lép cam, bao
gd6m phéi va 16p aleurone, 12 noi tap trung nhiéu lipid, protein, vitamin va cac hop
chat chéng oxy hoa cua hat gao (Goufo & Trindade, 2014; Ahmed & cs., 2019).
Ham lugng lipid va y-oryzanol trong cdm gao c6 xu hudng chiu anh huéng manh
ctia diéu kién sinh thai trong giai doan phat trién hat (Swarnadip & cs., 2023; Kun
& cs., 2024). Trong diéu kién nghién ctru nay, bién do nhié¢t 16n hon tai Dién Bién
c¢6 thé tao thuan loi cho qua trinh tich liy vat chat du trit va cac hop chat dinh
dudng trong 16p cam gao.

Nhu vay, chét luong gao Iat khong chi phu thudc vao dac diém di truyén
ctia gidng ma con chiu anh hudng dang ké ctia diéu kién sinh thai, dic biét 1a nhiét
d6 va bién do nhiét trong giai doan phat trién hat. Két qua nay phu hop véi nhiéu
nghién ctru cho thdy sy tuong tac giita kiéu gen va mdi trudng dong vai trd quan
trong trong viéc quyét dinh nang suat va chat lugng hat gao (Fernando & cs., 2025;
Manju & cs., 2025).

4.2.4. Mot sb yéu t6 lien quan dén chat lwong gao hit cia cac mau giong lda

Chat luong gao lut duoc quyét dinh béi cac dic diém cAu trac caa hat va
thanh phan hoéa sinh tich lily trong ndi nhii, phdi va 16p cam gao. Lép cam gao bao
g6m 16p aleurone va 16p vo lua, 1a noi tich liiy nhiéu hop chat dinh dudng nhu
lipid, protein, vitamin nhém B va cac hop chat chong oxy hoa. Phéi ciing 1a b
phan giau lipid va céac hoat chit sinh hoc cua hat gao (Goufo & Trindade, 2014;
Ahmed & cs., 2019). Vi vay, cac giéng lta ¢ phoi 1on va 16p cam day thuong co

gia tri dinh dudng cao hon khi str dung du¢i dang gao Iat.
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Bang 4.11. Pic diém phdi hat, vé lua va chat lweng gao it cia cac miu gidng lGa trong vu Xxuan va vu mita nim 2021 tai
Son La va Dién Bién

Db?g/ ? Khdi lwrgng phéi Do day vé lya (um) Amiloza gao lut Lipids/ gao lixt (%) Protein/ gao lut O,ryzanol/ gao
mau Dia dieém (mg) (%) Iirt(mg/100g)

gidng Xuan Mua Xuan Mua Xuan Mua Xuan Mua Xuan Mua Xuan Mua
NSL4 0,7% 0,7  24,1¢ 24,60 3,7 3,7b 2,3¢ 2,1¢ 10,92 10,720 61,3bd 575

~ NDB3 0,7 0,7  24.2¢ 24,3¢ 4,7° 4,7° 2,5¢ 2,3 7,2¢ 7,0¢ 66,02 62,0be
gfl‘; Jal2 07 07% 2455 246> 183 183+  2,6%d  24vd 7% 7T 50wc 657w
Ja23 0,7%  0,8% 24,19 24,3¢ 18,82 18,72 2,9 2,7 8,1be 7,90 69,0 65,9

Ja35s 0,8 0,80 248 24,8 18,9 18,7 3,0 2,8 8,3° 8,1° 71,9 71,58

NSL4 0,6° 0,7 24,3  24,5% 4,7° 4,3b 2,5¢d 2,3« 11,5 11,32 54,14 53,24

Pien  NDB3 0,7%  0,8®c  243¢ 24,7b 5,0 5,0 2,7abe 2,5abe 7,4¢ 7,2¢ 60,04 56,2«
Bién  Jal2 0,7% 0,7 24,7 24,8 18,7 18,42 2,8abe 2,68be 7,90 7,7%  62,6%¢ 59, Qbed
Phu  ja23 0,8  0,8b 243 24,60 18,6 18,5 2,9ab 2,74 8,3b 8,1t 63,1 61,6
Ja35 0,8 0,90 24,7 24,9 18,7 18,82 3,00 2,8 8,5b 8,3b 65,12 63, 6be

TB NSL4 0,87 0,84 248~ 248 4,28 4,08 2,4P 2,2P 11,24 11,00 57,7¢  554¢€
TB NDB3 0,72 0,848 2420  244C 4,98 4,98 2,6€ 2,4€ 7,3¢ 7,1€ 63,08 59,18€
TB Ja 12 0,78¢  0,78¢ 24,68 24,748 18,54 18,34 2,78€ 2,58C 7,88¢ 7,75 64,34B 62,848
TB Ja 23 0,75¢  0,88¢  24.3¢  2458C 18,74 18,62 2,08 2,78 8,28 8,08 66,00B 63,748

TB Ja 35 0,7¢ 0,7 2420 246" 18,84 18,84 3,00 2,84 8,48 8,28 68,54 67,67

TB Pién Bién Phu ~ 0,7° 0,8° 245" 24,7 13,1 13,0° 2,8 2,6" 8,7 8,5 61,0 58,9
TB Moc Chéu 0,7 0,7 24,3 24,5 12,9 12,8 2,7 2,5 8,5 8,3 66,8" 64,5°

Ghi chii: Gid trj trong mai cot cia mai yéu té thi nghiém mang cling chit * thé hien su khang khac nhau gitra cac giéng, ky hiéu * thé hién sw khong khéc nhau giira

céc viing va chit * thé hién su tuong téc gitta giéng va viing khong khac nhau & mite ¥ nghia o = 0,05 theo tiéu chuan Tukey.



Khéi luong phdi cua cac gidng trong nghién ciru dao dong khoang 0,6 -
0,9 mg/hat. Trong d6, dong Ja35 c6 khéi luong phoi 16n nhit & ca hai vu, tiép
dén 1a Ja23 va NDB3, trong khi NSL4 c6 phoi nho hon. Phoi 1a bd phan gidu
lipid, protein va cac hop chat chéng oxy hoa cua hat gao, do d6 kich thudc phéi
c6 mdi lién hé chit ché véi gia tri dinh dudng cua gao lat (Bo & cs., 2020).
Nghién ctru vé lta phoi 16n cho thiy sy gia ting kich thuée phéi thudng di kém
v6i ham luong lipid va cac hop chit chéng oxy héa cao hon trong cam gao
(Sakata & cs., 2016; Ming & cs., 2019). Qua trinh phat trién phdi cling c6 méi
lién hé chit ché voi su twong tac giita phoi va noi nhii trong giai doan phat trién
hat (Lu & cs., 2020).

Do day 16p vo lya cia cac gidng dao dong 24,1 - 24,9 pum, trong d6 Ja35
va Jal2 ¢6 16p vo lya day hon so véi cac giéng con lai. Lép vo lua cing véi 16p
aleurone tao thanh phan cam gao, noi tich lily nhiéu hop chat dinh dudng nhu
lipid, protein, vitamin va cac hop chit chéng oxy hoa (Juliano & Tuafio, 2019;
Goufo & Trindade, 2014). Mot s6 nghién ctru cho thay sb 16p té bao aleurone va
d6 day 16p cam c6 moi lién hé chat ché véi ham luong lipid va cac hop chat dinh
dudng cua hat gao (Khin & cs., 2015; Li & cs., 2021). Vi vay, cac giéng co 16p
v6 lua day thudng c6 tiém nang gia tri dinh dudng cao hon khi str dung dudi dang
gao lut.

Ham lugng amylose cia cac giéng co sy phan hoa ro rét gitta nhom nép
va nhom té. Cac dong Jal2, Ja23 va Ja35 c6 ham lugng amylose cao (khoang 18
- 19%), trong khi NSL4 va NDB3 ¢6 ham luong thap (khoang 4 - 5%). Amylose
1a chi tiéu quan trong quyét dinh cdu tric tinh bot va chit luong cam quan cia
com gao. Ty 1¢ amylose va amylopectin trong tinh bot anh huong tryc tiép dén
d6 mém, do déo va téc do tiéu hoa cua tinh bot (Min & cs., 2024). Su khéc biét
vé ham lugng amylose giita cdc gidng phan anh dic diém di truyén va cé anh
hudng 16n dén dic tinh st dung cua gao (Prom-u-thai & Rerkasem, 2020; Zhao
& cs., 2022).

Ham luong lipid trong cam gao chiu anh hudng dong thoi cua kiéu gen va
diéu kién sinh thai. Két qua cho thiy cic dong Japonica (Ja 12, Ja 23 va Ja 35) ¢o

ham luong lipid cao hon so véi cac mau gidng nép dia phuong, trong d6 Ja 35 dat
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gia tri cao nhat (3,0% ¢ vu Xuan va 2,8% & vu Mua). Theo dia diém, Dién Bién c6
ham luong lipid trung binh cao hon Son La, phan 4nh vai tro cta diéu kién sinh
thai trong giai doan tich liiy vat chat vao hat. Su khac biét nay cho thay lipid chii
yéu dugc tich lily trong phoi va 16p aleurone, nhirng cau trac chiu 4nh huéng manh
ctia ca nén di truyén va moi truong sinh truong. Nhu vdy, ham luong lipid cua gao
It phu thude vao twong tac kiéu gen - moi trudng trong qua trinh hinh thanh va

phat trién hat.

Ham luong protein cua cac giong dao dong tir khoang 7,0 - 11,5%, trong do
NSL4 c6 ham lugng cao hon cac dong Ja. Protein trong hat gao dugc tong hop va
tich liiy chil yéu trong ndi nhii sau trd, chiu anh hudng cta yéu té di truyén va diéu
kién moi trudng trong giai doan tich lily vat chat coa hat (Ha & cs., 2024;
ElShamey & cs., 2025). Ngoai ra, qué trinh phan bd va van chuyén nito tir than 14
vao hat ciing dong vai trd quan trong ddi véi ham luong protein ciia gao (Noor &
cs., 2023).

Ham luogng y-oryzanol cta cac giong dao dong 54,1 - 71,9 mg/100g, trong
d6 Ja35 c6 gia tri cao nhat. y-oryzanol 1a hop chat chong oxy hoa dic trung cia
cam gao, chu yéu tich liy trong 16p cam va phdi nén thudng c6 ham luong cao
trong gao it (Goufo & Trindade, 2014; Helena & cs., 2025). Ham luong y-
oryzanol ciing chiu anh hudng cuia kiéu gen va diéu kién sinh thai ciia ving trong
(Swarnadip & cs., 2023).

Nhu vay, su khac biét vé chat luong gao It giita hai ving nghién ciru khong
chi phan anh dic diém di truyén cua giéng ma con lién quan dén diéu kién sinh
thai, dac biét 1a bién do nhiét trong giai doan phat trién hat. Diéu nay phu hop vai
cac nghién ctru cho thiy chit lugng hat gao chiu anh hudng manh cia tuong tac

giira kiéu gen va méi truong (Fernando & cs., 2025; Manju & cs., 2025).

Trong s cac dong nghién ciru, Ja35 duoc xac dinh 1 dong trién vong nho
nang suit thuc thu cao, khoi lugng hat 16n va ham lugng céac hop cht dinh dudng
trong 16p cam gao cao, phi hgp cho phat trién san xuat gao lit. Pong thoi, trong
nhom gidng nép ban dia, NDB3 thé hién uu thé vé nang suat va ham lugng lipid,
y-oryzanol, cho thiy tiém ning lam ngudn vat liéu thich hop cho san xuét va ché

bién gao lut tai vung mién ndi phia Bac.
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4.3. NGHIEN CUU BIEN PHAP KY THUAT CANH TAC MAU GIONG
LUA CO TIEM NANG SAN XUAT GAO LUT

4.3.1. Anh hwéng cia lwong dam bon dén ning suit va chat lwong gao It
trong diéu kién nha luéi

4.3.1.1. Anh huong ciia Irong dam bén dén sinh trudng ciia cic miu giéng hia

Chi s6 SPAD phan anh trang thai diép luc va mitc cung nito cua 14, qua d6
quyét dinh tiém nang quang hop va hiéu qua sir dung dam (Bang 4.12). Giira cac
mau giéng, Ja 35 duy tri SPAD cao nhat 35,6, tiép dén Ja 23 dat 35,2 va NDB3
34,1, cho thay khac biét di truyén vé kha ning tich lity diép luc va duy tri bo 14.
Anh huéng ctia mtc bon N thé hién 18 va cd y nghia thong ké: SPAD tang tir 25,9
4 0,5N 1én 36,4 & IN va 41,5 & 1,5N. Dién bién nay phut hop véi co ché sinh 1y khi
nito tham gia truc tiép vao cau triic chlorophyll va protein quang hop, dic biét 1a
Rubisco, 1am gia ting kha ning dong héa CO: (Peng & cs., 2021).

Tuong tac mau gidng - mic N cho thay Ja 35 phan (g manh nhat véi gia
tang dam, dat 43,0 & mtc 1,5N, vuot NSL4 va NDB3 cung mtrc. biéu nay phan
anh hiéu qua st dung dam cao hon va kha ning duy tri trang thai diép luc 6n dinh
cua Ja 35 trong diéu kién tham canh. Nguoc lai, NDB3 ¢ 0,5N chi dat 24,8, cho
thdy man cam v&i thiéu dam va han ché vé kha niang hap thu hodc tai phan bd N.
Xu hudng SPAD ting theo mirc N nhung c6 dau hiéu bio hoa & ngudng cao phu
hop véi déc tinh sinh 1y cua 14 khi hé enzyme quang hop dat gigi han hoat dong.

Cuodng do quang hop bién dong dong pha véi SPAD. Trung binh, Ja 35 dat
25,3 - 25,0 umol CO2/m?/s, cao hon Ja 23 va NSL4. Theo muc dam, quang hop
tang tu 20,7 - 19,8 6 0,5N 1é€n 25,9 - 25,8 & 1,5N; riéng Ja 35 dat 27,0 - 28,0 pmol
CO2/m%s & 1,5N, vuot NSL4 25,0 - 24,0. Két qua nay khang dinh hoat dong quang
hop hiéu qua hon & Ja 35, pht hop véi cac nghién ciru cho thiy gia ting ham lugng
dam 1am ting truc tiép cuong d6 quang hop (Min & cs., 2024).

Téng hop lai, SPAD va cuong do quang hop chiu chi phdi dong thoi cia
kiéu gen, mirc bon N va tuong tac giira hai yéu td; trong d6 Ja 35 & muc 1,5N biéu
hién tiém nang quang hop va hiéu qua sir dung dam vuot trdi, tao co sé sinh 1y cho

uu thé sinh trudng va nang suat ciia dong nay.

91



6

Bang 4.12. Anh hwéng ciia mire dam bén dén cac chi tiéu sinh ly trong vu xuan va vu mia nim 2021 tai Son La

. x Mirc . X Cuwong do quang hop Chit khé tich luy giai doan ... g
Dogigé/nlgau boén Chiso SPAD (umol CO2/m?/s) DPé nhanh Tré Chin sap

dam Xuin Mua Xuén Mua Xuidn Mua Xuén Mua Xuidn Mua
NSL 4 240" 250" 19,04 19,0 ¢ 42°¢ 4.4¢ 24,0 29.0%4 26,0 270°¢
NDB 3 0.5 N 248" 26,0° 19,09 20,0 4 435 43¢ 25,0°f 28,04 26,04 28,0°
Ja 12 ’ 25,0° 26,0° 20,4 < 19,1°¢ 435  42c¢ 223f 28,2 2539 26,1°¢
Ja23 27,7° 28,0° 22,0 bed 20,0 4 450  45de 23,0f 29,04 260 280°
Ja 35 27,9° 29,0° 23,0 abd 21,00 4,55 4 gcde 24,0 °f 30,04 26,0¢¢ 28,0°¢
NSL 4 36,52 37,02 22,0 bed 21,0 ¢de 53t 63" 32,0 35004 350° 380°"
NDB 3 N 35,9 37,02 23,0 2bcd 21,0 ¢de 520 g2t 33,0 bed 36,0 ¢ 350° 39,0°
Ja12 36,0 ° 38,0 ° 24,2 abc 22,2 bede 5,2bc 58 bed 30,7 4 36,6 ° 342 376"
Ja23 36,0 ° 38,02 25,0 2 24, 2bed 53bc  59kbe 32,0 35,004 340b 380"
Ja 35 37,6 ° 39,0 @ 26,0 % 26,0 55  6,1°% 33,0 bed 36,0 ¢ 350 39,0°
NSL 4 40,8 2 41,0° 25,0 ¢ 24, 2bcd 732 7,92 39,0 % 45,02 55,0* 57,0°
NDB 3 15N 41,52 42,02 26,0 % 25,0 20 7,52 8,02 39,0 46,0 56,0* 58,02
Ja12 ’ 41,0° 42,02 254 24,9 abe 742 8,12 38,4 abc 4542 5432% 56,6°
Ja23 42,0 43,02 26,0 % 27,0 7,32 8,22 39,0 46,0 54,0 58,0°
Ja 35 42,0 43,02 27,02 28,0° 742 8,22 40,0 45,02 55,0* 57,0°
TB 0,5 N 2597 26,87 20,77 19,87 447 447 23,77 28,87 2597 2747
TBIN 36,4 P 37,8 F 24,0F 228F 538 6,18 32,18 35,78 346P 383F
TB1,5N 41,5 422 259¢ 258¢ 74  81¢ 39,1 455 ¢ 549 573°¢
TB NSL4 33,8 B 3438 22.0¢ 21,3°€ 564 624 31,74 36,3 B 38,74 40,78
TB NDB3 34,18 3508 22,7 BC€ 22,08¢ 574 624 3234 36,74 39.04 41,74
TBJa 12 34,0 B 35,38 23,3 ABC 22,1 BC 564 6,048 30,58 36,74 3798 40,1°¢
TB Ja 23 3524 36,3 4 243 AB 23,7 4B 574 624 31,348 36,74 38,08 4134
TB Ja 35 35,84 37,04 2534 25,04 584 644 32,34 37,04 38,74B 41,34

Ghi chi: Gid tri trong mdi cot cia mdi yéu té thi nghiém mang cling chit ** thé hién su khong khac nhau gida cac muc bén, Ky hicu o thé hién su khang khac nhau giita

céc gidng va chit * thé hién su tuong tic giira gidng va muc bon khong khac nhau & mic ¥ nghia a = 0,05 theo tidu chuan Tukey.



V& chat kho tich lily, mirc bon N lam gia tang rd rét sinh khdi ¢ ca ba giai
doan sinh trudng. O dé nhanh, chit kho tang tu 4,4 g/khém & 0,5N 1én 7,4
g/khom ¢ 1,5N; & trd tang tu 23,7 1én 39,1 g/khom; va & chin sap tang tur 25,9
1én 54,9 g/khom. Ja 35 va NDB3 luon dat gia tri cao hon NSL4 va Ja 12, dac
bi¢t & 1,5N, Ja 35 dat 40,0 g/khom tai trd va 55,0 - 57,0 g/khoém tai chin sap.
Xu thé nay phan anh kha ning duy tri hoat dong quang hop va van chuyén
hydrat carbon manh hon khi dugc cung cap da N, pht hop véi co ché kéo dai
thoi gian hoat dong cua bo 1a va ting cudng phan bo chat dong hoa vao than va
hat (Peng & cs., 2021).

Tuong tac kiéu gen - muc N thé hién rd: ¢ 0,5N, khéac biét giita cic miu
giéng con han ché, nhung & 1,5N, Ja 35 va Ja 23 vuogt trdi véi SPAD trén 42, quang
hop trén 27 pmol CO2/m?/s va sinh khdi chin sap cao nhat. Pidu nay khang dinh
su khac biét vé hiéu qua st dung dam va ning lyc chuyén héa N thanh sinh khéi
giita cac kiéu gen (Min & cs., 2024).

Nhin chung, ton tai twong tac 1 rét gitta kiéu gen va mitc N; hiéu qua cia
bon dam phu thudéc manh vao dac tinh di truyén cla mau giéng. Mic 1,5N cho
phép phat huy t6i da tiém nang sinh trudng sinh 1y ctia Ja 35 va NDB3 trong diéu
kién thi nghiém, ddng thoi cung cap co s& khoa hoc cho viéc xay dung quy trinh
bon dam ti wu gin voi lwa chon mau giéng phu hop trong san xuét laa (Peng &
cs., 2021; Min & cs., 2024; Gong & cs., 2025).
4.3.1.2. Anh huong ciia lwgng dgm bon dén ning sudt ciia cac mau giéng lGa

Két qua Bang 4.13 cho thiy s6 bong/khém chiu chi phdi manh ciia muc
dam va kiéu gen. O 0,5N, cac mau gidng chi dat 6,8 - 7,8 bong/khom. Khi ting 1én
IN, nhom Ja phan ung 1o rét, Ja 35 dat 11,4 - 12,2 bong/khom, trong khi NSL4
giam con 4,7 - 3,9 bong/khom. O 1,5N, Ja 35 tiép tuc tang 1én 14,0 - 13,7
bong/khém, con NDB3 va NSL4 chi dat 6,5 - 5,7 va 5,7 - 4,9 bong/khom. Trung
binh cac muc, sé bong tang tir 7,1 & 0,5N 1én 9,9 ¢ 1,5N, khang dinh vai trd cua
nito trong kich thich phan hoéa choi.
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Bang 4.13. Anh hwéng ciia mire dam bén dén cac chi tiéu ning suat trong vu Xuan va vu muia nim 2021 tai Son La

Dong/ miu  Mirc bén S6 bong/khom S6 hat/bong P1000 hat (Gram) Ti1é hat chiic (%)  NSCT (g/khom)
giong dam Xuin Mua Xuan Mua Xuan Mua Xuan Mua Xuan Mua
NSL 4 0,5N 6,8 df 6,2 < 145,0 ® 138,0°¢ 26,5 bed 26,3 b 90,0 ® 89,0 ¢ 235 20,0°
NDB 3 0,5N 7,1 cde 6,9 149,0 142,0 b¢ 32,82 32,52 90,0 ® 91,02 31,249 29,09
Jal12 0,5N 6,8 df 6,4 < 151,02 151,0 2 24,44 242°¢ 90,02 90,02 15,48 152¢tk
Ja23 0,5N 7,1 cde 6,8 & 155,02 155,0 ab¢ 2584 25,7 b¢ 71,5 be 69,0 bed 19,5  18,7¢
Ja 35 0,5N 7,8 ¢ 7,4 cde 162,02 160,0 2 26,2 < 26,0 b 92,02 91,02 2924 2804
NSL 4 IN 47¢ 3,9¢ 87,0°¢ 81,04 26,5 bed 26,3 b 89,0 @ 86,0 2 9,1h 5,81
NDB 3 IN 5,2 481 103,0°¢ 96,0 ¢ 32,1 32,0 89,0 2 88,0 2 16,18 10,9 ¢hi

Ja12 IN 8,8°¢ 8,4 < 158,6 165,6 2 24,94 24,7°¢ 77,8 8¢ 75 g abe 32,84 26,89
Ja23 IN 8,9°¢ 8,7¢ 161,02 172,02 26,1 < 26,0 b 79,3 8¢ 70,6 bed 413°  396¢
Ja 35 IN 12,22 11,4° 173,02 171,02 26,1 < 26,1 b 91,02 91,02 55,92  537°2
NSL 4 1,5N 5,7 °fe 49 fe 98,0 ¢ 78,0 ¢ 26,4 bed 26,2 b 62,0 58,04 9,6M 7,1 M
NDB 3 15N  6,5d¢fk 5,7 ¢ 115,0 be 93,0 ¢ 31,6 ¢ 31,1 68,0 ° 66,0 4 153¢ 13,0
Ja12 I,5N 11,4° 10,8 ° 168,42 159,6 ¢ 24,84 246 °¢ 68,8 ¢ 63,2 %4 27,09 26,09
Ja23 15N 11,8° 11,4° 155,02 150,0 2b° 26,1 26,1 % 90,0 89,0 ¢ 28,69 2754
Ja 35 I,5N 14,0 13,72 172,02 167,0 ¢ 26,2 26,1 92,0 ° 90,0 ® 482° 463"
TB0,5N 7,17 7,17 6,77 152,4 ¢ 27,1° 26,97 86,7 “ 86,0 “ 23,87 2227
TBIN 8,07 8,07 7,45 137,17 27,1 27,0¢ 85,2¢ 82,3¢ 31,0 273¢
TB1,5N 9,9¢ 9,9 93¢ 129,5# 27,0°F 26,87 76,2 73,2F 2578  240°
TB NSL4 5,7P 5,7¢ 50P 99,0 B 26,58 26,3 B 80,3 B 77,7 B 1415  11,0F
TB NDB3 6,3 € 6,3 ¢ 5,8€ 110,3 B 32,24 31,94 82,3 B 81,78 209°  17,6P
TBJa 12 9,08 9,08 8,58 158,74 24,78 2458 78,98 76,3 B 251¢  227¢
TB Ja 23 9,38 9,3B 9,08 159,0 A 26,08 25,98 80,3 B 76,2 B 2988 2868
TB Ja 35 11,34 11,34 10,8 4 166,04 26,2 B 26,1 B 91,74 90,7 A 4444 4274

Ghi chi: Gié tri trong m&i cot cua mdi yéu té thi nghiém mang cung chit ** thé hién su khong khac nhau giia cac mac bén, ky hiéu « thé hién su khang khac nhau giira

cac mau giéng va chit * thé hién su tuong téc gitta mau giéng va mic bon va khong khac nhau ¢ mire ¥ nghia o = 0,05 theo tiéu chuin Tukey.



Khéi lugng 1000 hat bién dong chil yéu theo mau gidng hon 1a theo mirc
dam. 0 0,5N, gia tri dao dong 24,4 - 32,8 g, trong d6 NDB3 cao nhat (32,8-32,5
g). O IN va 1,5N, P1000 hat van duy tri trong khoang 24,8 - 32,1 g; trung binh chi
thay doi nhe tir 27,1 g xudng 27,0 g khi ting dam, khang dinh tinh 6n dinh di truyén
cua chi ti€u nay.

Ty 1& hat chic giam rd khi ting dam. O 0,5N, cac miu gidng dat 86,7 -
92,0%; & IN van duy tri 82,3 - 91,0%; nhung & 1,5N giam manh, dic biét NSL4
chi con 62,0 - 58,0% va NDB3 con 68,0 - 66,0%. Trung binh ty 1¢ hat chic giam
tir 86,7% & 0,5N xudng 85,2% & IN va 76,2% & 1,5N, cho thay bén thira dam
thuc day sinh truéng sinh dudng qua muc, bat 1gi cho qua trinh thu phan va lam
day hat.

Ning suit ca thé phan 4nh téng hop s6 bong, sé hat va ty 1é hat chic. O
0,5N, NSTT dat 23,8 - 22,2 g/khom; Ja 35 cao hon (29,2 - 28,0 g/khém). O 1IN,
NSTT tang ro, Ja 35 dat 55,9 - 53,7 g/khém. O 1,5N, Ja 35 dat cao nhit 48,2 - 46,3
g/khom, trong khi NSL4 chi con 9,1 - 5,8 g/khom.

Tong hop cac chi tiéu cho thay Ja 35 vuot trdi vé hinh thanh stc chia va
hiéu qua tich lity sinh khdi, véi s6 bong/khom cao (11,3), s6 hat/bdong 16n (166,0),
ty 18 hat chic 6n dinh (91 - 90%) va ning suat ca thé cao (44,4 - 42,7 g/khém).
NDB3 tuy khong dat mirc cao nhat nhung duy tri on dinh sé hat/béng va khoi
luong hat, thé hién gia tri cia mot mau giéng ban dia thich nghi tot.

Mirc bon 1N tao su can bang t6i vu giita ting s6 bong va duy tri ty 16 hat
chéc, trong khi 1,5N lam suy giam rd hiéu qua két hat & NSL4 va NDB3. Do do,
t6 hop Ja 35 hodc NDB3 véi mirc dam 1N duoc xem la phuong an hop 1y, bao dam
hai hoa gitra sinh trudng sinh dudng va sinh trudng sinh thuc.
4.3.1.3. Anh hwéng ciia lwong dam bon dén chit lirong ciia cac mau giéng lGa

Pam (N) 1a yéu t6 dinh dudng c6 thé diéu chinh qué trinh tich liiy tinh bot,
protein va cic hop chét sinh hoc trong phéi va 16p aleurone. Luwong dam bén
thich hop gitp ting cudng hoat dong quang hop, thiic ddy van chuyén déng hoa
vao hat va cai thién ham luong protein ciing nhu mot s6 thanh phan dinh dudng
nhu lipids va y-oryzanol. Do d6, phan tng vé chat luong hat dbi véi luong dam
bon thé hién su twong tac giita yéu td dinh dudng va kiéu gen trong hinh thanh

chét luong gao.
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Bang 4.14. Anh huéng ciia hrgng dam bon dén cac chi tiéu chat lweng trong vu Xuan va vu mua niim 2021 tai Son La

. x , ; Khoi lwong phoi DO day vo lua Amiloza Lipids/cam gao Oryzanol Protein
Dong/ mau Mirc bon ng p : (:m) : (%) P (%) &4 /lipiyds (%) (%)

siong dam Xuan Mua Xuan Mua Xuan Mua Xuan Mua Xuan Mua Xuan Mua
NSL 4 0,7 ¢ 0,6F 241° 241% 30°% 3,1 220°¢ 21,04 1,8¢ 1,8 11,6 11,5°
NDB 3 05N 0,8 0,79f  242% 241% 41° 41° 220° 21,0¢ 1,8 1,8 bed g4% 83"
Ja12 ’ 0,5°¢ 0,6° 242°% 238°¢ 189* 18,7% 2249 2p4bc gt 1,8¢ 83% 82°
Ja23 0,74 0,7¢/ 248* 220° 188%* 188% 21,3 19,7¢ 18t  p(Qabxd 84%  84Pb
Ja3s 0,8 ° 0,8 2632 2339 188* 188* 238 220° 18 0@«  g5b  g4b
NSL 4 0,8 ° 0,79f  242% 241% 31°P 3,00 23,09 220° 1,8% 1,9« 1182 11,6°
NDB 3 N 0,8 ¢4 0,8bcde  243b pqobc 410 40° 240° 23,0b 1,9%  2Q@q g4% 83"
Ja12 0,74 0,79 248 240b% 18,1% 18,1* 242° 2428 20% 2,0 abe g82b 81t
Ja23 0,9 b 1,02 245% 240% 182* 18,1® 2289 21,09 1,8 2,09 g4% 83"
Ja3s 1,0 % 1,0®  247% 242% 188% 18,1% 259% 2392 20% 2,0 8,5 84t
NSL 4 0,9 b 0,9  243% 242b 3gP 3,7  240°¢ 23,0° 1,9 1,9 1202 11,82
NDB 3 15N 0,9 b 0,9  243b 241% 34P 3,4  250% 230b 19 2,00 g4% 83"
Ja12 ’ 1,12 1,0° 246° 244  18,0* 19,0* 24,0° 240°* 20° 2,0 abe 80" 80"
Ja23 0,9 ab¢ 0,9  244% 242% 1807 18,0% 2299 213c¢ pgae ] gabed 8,3 82t
Ja 35 0,9 2bc 0,9 245% 2542 180% 19,0® 26,0® 240% 2,0° 2,0 e 8,5Y 84P
TB 0,5 N 0,77 0,77 247% 235Y  127% 12,7* 223B 2128 18P 1,98 90 90
TBIN 0,95 0,8 P 2458 241F  125F  123F 240 228% 19¢ 2,0 9,1« 89P
TB1,5N 1,0 0,9 2448 245 1227 12,6% 244°% 231* 19¢ 2,0 90P 89F
TB NSL4 0,8¢ 07¢ 242P 2418 338 3,3B 23,048 22048 18¢ 1,98 11,84 11,64
TB NDB3 0,8 B¢ 0,84BC  243C 2418 398 3,88 2374B 223AB 9B 2,0 AB 848 83B
TB Ja 12 0,8¢ 0,88 2458 2418 1834 1864 23,548 2354 194 1,9 4B 828 81B
TB Ja 23 0,9 AB 0,848  246B 2347 1834 1837 223B 207B 19%C 1,9 AB 848 83B
TB Ja 35 0,94 094 2524 2434 1854 1874 2524 2334 194 2,04 8,58 84B

Ghi chu: Gia tri trong mdi cot cia mdi yéu té thi nghiém mang cling chit ** thé hién su khong khac nhau gida cac muc bén, Ky hiéu o thé hién su khang khéc

nhau gitta cac gidng va chit * thé hién su twong tac giita gidng va muc bon khong khac nhau & muc ¥ nghia o = 0,05 theo tiéu chuén Tukey.



Két qua tai Bang 4.14 cho thay khéi luong phéi ting theo mirc bon dam, tir khoang
0,7 mg & 0,5N 18n 1,0 mg & 1,5N, phan anh vai trd caa N trong thuc ddy phét trién
phdi - ciu phan giau lipid va hoat chét sinh hoc. O muc 1 - 1,5N, cac dong Ja dat
1,0 - 1,1 mg, cao hon NSL4 va NDB3 (0,8 - 0,9 mg), cho thay wu thé di truyén cua
nhém Ja trong phan bd N vé hat.

Do day vo lya dao dong 23,8 - 25,4 um va tang nhe khi taing dam; trung
binh tir 23,5 - 24,0 um & 0,5N [én 24,4 - 24,5 um & 1,5N. Ja35 dat cao nhat (25,4
um tai 1,5N). Do Iép aleurone 13 noi tich lity lipid va hop chét phenolic, sy gia
tang nay cho thay bon N hop ly c6 thé cai thién tiém ning dinh dudng cua gao lut
va phan 4nh tuong tac gitra giéng va mic dam doi véi cau trdc vo hat (Harakotr &
cs., 2021; Vu & cs., 2023).

Ham luong amylose cha yéu phu thudc kiéu gen va it chiu tac dong cua
dam. NSL4 va NDB3 duy tri muc thap 3,0 - 4,1%, trong khi cac dong Ja 6n dinh
18,0 - 19,0% & moi muc N; trung binh theo mirc bon chi dao dong 12,2 - 12,8%.
biéu nay khang dinh amylose Ia tinh trang do di truyén chi phéi, con N chi diéu
chinh nhe thanh phan tinh bot (Min & cs., 2024).

Ham lugng lipid tang theo mrc N, trung binh tir 22,0% ¢ 0,5N 1én 24,0% &
1,5N; Ja35 dat cao nhat (25,0 - 26,0%), tiép dén NDB3, trong khi NSL4 thp hon.
Xu huéng nay phan anh méi lién hé gitra phét trién phoi, d6 day vo lya va tich lily
lipid khi cay duoc cung cap du N (Peng & cs., 2021).

Déi vai y-oryzanol, yéu té gidng dong vai tro quyét dinh. Ja35 va Jal2 dat
1,9 - 2,1%, cao hon nhom nép ban dia. Tang N tr 0,5N 1én IN lam tang nhe
khoang 0,1%, nhung 1,5N khong tao loi thé rd rét. Bidu nay phi hop véi co ché
sinh tong hop steryl ferulate phu thudc con duong phenylpropanoid va chuyén
hoa lipid, trong d6 N & muc hop 1y thic day tich liy tién chat nhung du thira N
c6 thé uu tién tong hop protein (Yong & cs., 2025).

Ham luong protein ting nhe theo muc N va khac biét gitra cac giéng. NSL4
dat cao nhat (11,5 - 12,0%), trong khi c4c dong Ja khoang 8,0 - 8,5%; trung binh
tang tir 9,0% & 0,5N 18n 9,1% & 1N va gan nhu 6n dinh & 1,5N, phan anh vai tro
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tryc tiép cua N trong tich liiy hop chit nito nhung chiu chi phdi bai nén di truyén
(Peng & cs., 2021).

Tong hop céc chi tiéu cho thay chat lwong gao lut 12 két qua cua tuong tac
gitra kiéu gen va mic dam. Nhom Ja, dic biét Ja35, vuot troi vé khoi luong phdi,
d6 day vo lua, lipid va y-oryzanol, trong khi NSL4 va NDB3 noi bat vé protein.
Mtec bon 1 - 1,5N gilp t6i wu céc chi tiéu lién quan dén phéi va Iop aleurone ma
khong lam thay dbi ban chat amylose. Vi vay, Ja35 két hop mac N trung binh -
kha dugc xac dinh 1a huéng phu hgp cho phat trién gao hat chat lwgng cao, trong
khi NDB3 la ngudn gen ban dia c6 gia tri dinh dudng dic th.

4.3.2. Anh hwéng cia lwong dam bon va mat d cay dén ning suat va chat
lwong gao hit

4.3.2.1. Anh hwéng ciia lwong dam bén va mat dj cdy dén nding sudt va chit

lwong cua mau giong nép Dién Bién

a. Anh hwéng ciia mdt dé cdy va phdan bon dén sinh trudng ciia mau giong nép
Dién Bién

Chiéu cao ciy ctia mau giéng nép Pién Bién phan ng rd rét v6i mitc bon
dam (Bang 4.15). Khi tang luong N tir N1 1én N3, chiéu cao cdy ting co y nghia
théng ké & ca hai vu. Trong vu Xuan, cac cong thirc N3 dat 160,3-167,3 cm, cao
hon 13 so v6i nhém N1 (p < 0,05). Két qua nay cho thay nito déng vai trd quan
trong trong qua trinh phan chia va kéo dai té bao, thiic day sinh truéng than 1a va
mo rong dién tich quang hop. Xu huéng nay tuong dong véi két qua cua Ying &

cs. (2022) vé phan tng hinh thai ciia cdy lta ddi véi mirc bon dam.

Anh huong ctia mat do céy dén chiéu cao cay thé hién & muac diéu chinh,
v6i xu huéng ting nhe khi mat d6 tang tir 33 1én 50 khom/m?, song bién d6 bién
d6ng nho hon so véi anh hudng cia dam. Diéu nay cho thdy mat d6 chu yéu tac
dong thong qua thay doi vi khi hau va canh tranh anh sang trong quéan thé, trong
khi nito 14 yéu to quyét dinh qua trinh sinh truong ciia than ciy. Su twong tac gitra
dam va mat do thé hién rd khi cac to hop N3M2 va N3M3 dat chiéu cao 16n nhit,
cho thiy hiéu qua cua mat do chi duoc phat huy day du khi cay duoc cung cip dinh
dudng thich hop (Zi & cs., 2026).
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Bang 4.15. Kha ning sinh trudéng cia mau gidng nép Pién Bién ¢ cac mirc phan dam va mat dé cay khac nhau trong vu

mua nam 2022 va vu xuian nim 2023 tai Son La

66

Phin dam () Mt 40 ciy Chiéu cao cdy  S6 nhanh/khém LAI SPAD Chat khd tich luy giai
an a/lﬁl (N) (M) (cm) (m? 14/m? dat) doan tro (gram/khom)
(KgN/ha) Khom/m?)  Xuan  Mua  Xuan  Mua  Xuan  Mua  Xuan Mua Xuan Mua

( )
33 142,3¢ 142,34 9,3b 9,3b¢ 3,4° 3,44 4254 41,9 63,44 63,44
45 40 142,7¢ 142,79 10,7 10,7* 3,4¢ 3,44 43,1 43 1° 65,3¢ 65,3%
50 145,0° 145,04 12,70 12,7* 3,4b° 3,44 43,59 43 5b 67,6 67,6°
33 149.3% 14934 11,78 1,7 3,5% 3,50 44,55 44 52 67,20 67,2%4
90 40 1513%  1513¢ 122% 20 35 35be 45 b 4550 70,12bed 70,1b¢
50 155,02 155,00 12,32 [2,3%c 3 5@be 3,5 45,8% 45.8% 73,22be 73,22
33 160,3® 160,32  12,8*  12,8%° 3,6% 3,68 46,5 46,5° 72,02bcd 72,0%°
135 40 1657 165,7*° 133 133  36% 3,60  462® 46,20 75,4 75.4°
50 167,3*  167,3* 13,3* 13,3 3,72 3,7 46,5 46,5 77,52 77,52
TB NI (45N) 143,75 1438 10,9®  10,6° 3,4¢ 3,3¢  430¢ 41,9¢ 75,04 63,0
TB N2 (90N) 151,948 152,18 2,148 2 74 3,58 345 4538 44,38 70,28 68,98
TB N3 (135N) 1644 163,31 131*1 134 3,64 3,6 46,4 45,94 65,4¢ 70,94
TB M1 (33 Khom/m?) 150,7°  151,1F 11,38 12,1P 3,58 3,4F  447F 43,9P 67,5P 65,37
TB M2 (40 Khom/m?) 153,6 1532% 12,1 123¢ 3,5P 3,4F  447F 44,1 70,3 67,7°
TB M3 (50 Khom/m?) 155,8%  154,9¢  12,8* 12,3 3,5¢ 3,4% 453¢ 44,1 72,8% 69,9%

Ghi ch(: Gi tri trong mai cot cia mai yéu té thi nghiém mang cling chix ** thé hién su khdng khac nhau gitra cac mac bén, ky hiéu o thé hién su khang khac nhau gitra
mat d6 va chir * thé hién khong khac nhau khi twong tac giita mat d6 va mic bén & mire ¥ nghia o= 0,05 theo tiéu chuén Tukey. ns: Khong c6 sai khac c6 y nghia



S6 nhanh/khom ting theo murc bon dam, tir khoang 10,6 - 10,9 nhanh/khom
& N1 1én 13,1-13,4 nhanh/khém ¢ N3. Didu nay phan anh vai trd ciia nito trong
kich thich hoat dong mé phan sinh va duy tri nhanh hiru hiéu. Mat do ciy riéng 1é
khong tao sai khac rd rét vé& sd nhanh, nhung cac t6 hop N3M2 va N3M3 luén
thudc nhom cao nhét, trong khi NIM1 va N1M2 thap nhit. Két qua nay phu hop
v6i co ché sinh 1y vé su phdi hop giita dinh dudng nito va cu tric quan thé trong
diéu chinh qua trinh dé nhanh (Ying & cs., 2022).

Chi s6 dién tich 14 (LAI) tang tir 3,3 - 3,4 m2 1a/m? dat & N1 1én khoang 3,6-
3,7 m? 1a/m? dat & N3, phan 4nh su md rong dién tich quang hop khi nguén nito
dugc dam bao. Tuong tu, chi s6 SPAD tang tr 41,9 - 43,5 ¢ N1 1én 46,2 - 46,5 ¢
N3, cho thdy ham luong diép luc va cudng do quang hop cia 14 ting khi cay duoc
cung cip du nito. Mat do cdy khong tao sai khac dang ké ddi véi cac chi tiéu nay
khi xét riéng 1¢, nhung cac t6 hop N3M2 va N3M3 van thudc nhom cao nhét, cho
thay viéc toi vu hoa ciu tric tan 14 can dugc quan 1y dong thoi thong qua ca dinh
dudng va mat do (Huang & Zou, 2020).

Khéi lugng chat kho tich liiy tai giai doan trd ciing chiu anh hudng rd
cua muc boén dam. Theo trung binh muc dam, chat kho tang tu 63,0 g/khom &
N1 1én 70,2 g/khom & N2, sau d6 giam nhe & N3 (65,4 g/khom), cho thiy muc
dam trung binh tao diéu kién thuén loi cho tich liiy sinh khéi. Tuy nhién, & mirc
twong tac, to hop N3M3 van dat gia tri cao nhat (77,5 g/khém), trong khi
NI1MI thip nhit (63,4 g/khom), phan anh su hiép dong giira dam cao va mat do
trung binh-cao trong ting cudng quang hop quan thé (Ying & cs., 2022; Zhao
& cs., 2024).

Két qua tai Dién Bién (Bang 4.16) tiép tuc khang dinh vai tro chi phdi cta
mirc bon dam ddi véi sinh truéng va trang thai sinh 1y ciia cdy lta. O ca hai vy,
chiéu cao cay tang tuyén tinh theo mirc dam: vu Xuan tir 174,0 cm ¢ N1 1én 184,5
cm 6 N2 va 199,8 cm ¢ N3; vu Mua tuong ing 174,7; 184,8 va 198,5 cm. So
nhanh/khém cling tang tir 12,6 1é€n 15,1 nhanh & vu Xuan va tir 12,2 1én 15,4 nhanh
0 vu Mua khi tdang mirc dam tir N1 Ién N3.
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Bang 4.16. Pic diém néng sinh hoc cia mau gidng nép Pién Bién & cac mirc phan dam va mat dd ciy khac nhau trong vu

mua nam 2022 va vu xuian nam 2023 tai Dién Bién

101

X Matdp  Chiéu cao ciy S6 LAI SPAD Chit khé tich luy giai
Phin dam c.?'ly ) (cm) nhanh/khém (m? 14/m? dt) doan trd (gram/khom)
KgNha o om? ~ Xuan  Mua  Xuan  Muoa  Xudn  Mua  Xudn  Mua Xuan Mua

33 172,9¢  1750¢ 11,54  12,3%  3.4° 3,3¢ 43,8 42,5° 71,34 68,7°

45 40 174,6° 175,09 12,38 12,3  34° 3,3¢ 43,14 42,5° 73,5% 71,04

50 176,2° 17429 142%  12,1¢ 3,5 3,4 44,1 42,5° 76,004 73,04

33 181,4% 181,04  13,5* 14,4%c 3 5b¢ 3,5° 45,1 44.8° 75,60 74,5¢

90 40 183,9%  185,1°  14,1* 14,7%¢ 3 53¢ 3,5b% 46,2% 45,12 78,93bed 77,6

50 188,325  188,3% 14,28 14,9%c 3 6%c 3,5° 46,5% 45,0 82,33b¢ 80,32

33 194,8%%  194,8% 14,740 152% 36 3,6° 47,28 46,2° 81,0%d 77,0

135 40 201,3* 1985  15,3* 154%® 36 3,6° 46,8 46,6° 84,82 79,92

50 2033 202,1*  15,3*  15,6° 3,7° 3,6° 47,28 46,9° 87,2 82,5

TB NI (45N) 1746 174,7¢ 12,6° 12,22  35¢ 3,3¢ 43,7¢ 42,5¢ 73,6¢ 70,9¢

TB N2 (90N) 184,55 184,88 13,918 14,74 3,58 3,58 45,9° 45,0° 78,95 77,55

TB N3 (135N) 199,84 198,54 1514 1544 3,74 3,64 47,14 46,6" 84,34 79,84

TB M1 (33 Khom/m?) 183,17  183,6° 13,27 14,0F  3,5P 3,5P 45,4P 44,5P 76,0P 73,47
TB M2 (40 Khom/m?)  186,6% 186,2* 139F 14,1  3,5P 3,5P 45,4P 44,7 79,0% 76,2P
TB M3 (50 Khom/m?)  189,3F  1882%  14.6% 142¢  3.6“ 3,5¢ 45,9¢ 44,8 ¢ 81,9¢ 78,6

Ghi chi: Gid tri trong mdi cot cia mdi yéu té thi nghiém mang cling chit ** thé hién su khong khac nhau gida cac muc bén, Ky hiéu o thé hien su
khong khac nhau gitra mat d6 va chir “thé hién khong khac nhau khi twong tac giita mat ¢ va mic bén & mic ¥ nghia o = 0,05 theo tiéu chuan Tukey.
ns: su sai khac khong c6 y nghia



Céc chi tiéu sinh 1y cling phan Gng tuong tu. Chi sé SPAD ting tir 43,7 1én
47,1 va LAI tang tur 3,5 1én 3,7 & vu Xuan; trong vu Mua, SPAD tang tir 42,5 1én
46,6 va LAI tir 3,3 1én 3,6. Ddng thoi, tich lily chat kho tai trd ting rd rét tir 73,6
g/khom & N1 lén 84,3 g/khom & N3 trong vu Xuan va tu 70,9 1én 79,8 g/khom
trong vu Muia. Nhitng bién dong nay cho thiy nito thiic ddy manh sinh truéng sinh
dudng thong qua mé rong dién tich 14, tang ham lugng diép luc va nang cao cudong
d6 quang hop, tir d6 gia tang tich lity sinh khéi (Zi & cs., 2026).

Anh huong riéng 1¢ ciia mat d6 cay ddi vdi cac chi tiéu sinh truong nhin
chung thép hon so vo1 mirc dam. SPAD va LAI chi dao dong nhe gitta cac méat do,
trong khi chiéu cao va s6 nhanh ting khong dang ké khi mat do tang. Tuy nhién,
tich lly chit kho tai trd c6 xu hudng tang theo mat dg, dat 81,9 g/khoém & M3 so
v6i 76,0 g/khom ¢ M1 trong vu Xuén, cho thidy mat do gop phan diéu chinh cau
tric quan thé va kha ning khai thac btrc xa ctia tan 14 (Huang & Zou, 2020).

Phén tich twong tac cho thay hiéu qua cia mat do chi dugc phat huy khi ciy
dugc cung cap du nito. Trong vu Xuén, to hop N3M3 dat cao nhat vé chiéu cao
cdy (203,3 cm), s6 nhanh (15,3 nhanh/khom), SPAD (47,2) va tich lity chat kho tai
trd (87,2 g/khém), vuot xa t6 hop N1M1 chi dat 172,9 cm va 71,3 g/khém. Xu thé
tuong ty ciing ghi nhan trong vu Mua. Piéu nay cho thdy & mic dam thép, ting
mat do khong cai thién dang ké sinh trudng do canh tranh dinh dudng; trong khi &
murc dam cao, mat d¢ trung binh-cao giup tdi wu hoa cu tric tan 14 va nang cao
hiéu qua quang hop quan thé (Zi & cs., 2026).

So sanh giita hai vu cho thay cac chi tiéu sinh truéng nhu chiéu cao ciy, s6
nhanh, LAI va tich liiy chat kho trong vu Xuan nhin chung cao va 6n dinh hon vu
Mua. Piéu kién ngoai canh thuan lgi hon trong vu Xuan giup duy tri hoat dong
quang hop va ting hiéu qua tich liiy sinh khéi, trong khi vu Mua chiu anh huéng
ciia mua kéo dai va 4m d6 cao, 1am giam hiéu qua sinh truéng ctia quan thé laa
(Agusta & cs., 2022).

Nhin chung, mirc bon dam giit vai trd quyét dinh ddi véi sinh truéng cua
mau gidng nép Pién Bién, trong khi mat d6 ciy chu yéu diéu chinh ciu trac quan
thé. Mirc dam trung binh két hop mat dg trung binh-cao tao diéu kién thuén loi cho
phat trién tan 14 va tich liiy sinh khéi, 1am co s& cho hinh thanh nang suat & giai

doan sau.

102



b. Anh hwong cua mirc bon phan dam va mdt do ccfy dén mirc d6 nhiém sau bénh
hai ciia mdu giong nép Dién Bién

Béng 4.17 cho thay mirc d6 nhiém sau bénh ciia mau giéng nép Dién Bién
bién dong ro rét theo td hop phan bon - mat dog, déng thoi chiu anh hudng manh
cta diéu kién sinh thai va mua vu.

Bang 4.17. Mikc d§ nhiém sau bénh hai cia miu giéng nép Pién Bién & cac
mikc phan bén va mat d¢ khac nhau trong vu mua niam 2022 va vu xuan
niam 2023 tai Son La va Pién Bién

Cong Dia did Duc than Cudn la Dao 6n Khé vin Bacla
ia diém
thirc wadie Xuan Mua Xuan Mua Xuan Mua Xuan Mua Xuian Mua
Moée Chau 1 1 1 3 2 1 1 1 1 1
NIMI1 . .
bién Bién Phu 1 1 1 2 2 1 1 1 1 3
Moe Chau 1 3 1 3 2 1 1 1 1 3
NiM2 . " ,
Pién Bién Phu 1 2 1 2 2 1 1 1 1 3
Moe Chau 1 3 1 5 3 2 1 3 1 3
NIM3 . .
bién Bién Phu 2 3 2 3 3 2 1 1 1 3
Mo ~
NOMI oc ?hau 1 2 1 3 3 1 1 1 1 3
bién Bién Phu 1 2 1 2 3 1 1 1 1 5
NOMD2 Mébe Chau 1 3 1 3 3 1 1 1 1 3
bién Bién Phu 1 3 1 3 3 1 1 1 1 5
NOM3 Mébe Chau 2 5 1 5 4 2 1 3 1 5
bién Bién Phu 2 4 2 5 4 2 1 2 1 5
N3MI Mébe Chau 2 3 1 5 4 2 3 5 1 5
bién Bién Phu 2 3 2 5 4 2 2 3 1 5
Mée Chau 3 5 1 5 5 3 3 5 1 5
N3mM2 . ,
bién Bién Phu 3 4 3 5 5 3 2 4 1 5
Mébe Chau 3 5 1 7 5 4 5 5 3 5
N3M3 . "
bién Bién Phu 4 5 4 5 5 4 3 4 2 5

Két qua dénh gid mac d6 nhiém siu bénh cua gidng nép Pién Bién & cac
cong thirc bon phan va mat do khac nhau tai Moc Chau va bién Bién Phu cho théiy
murc d gay hai cua cac doi tuong sau bénh bién dong theo muc phan bon va mat
do gieo tré)ng, déng thot co sy khac bi¢t gitra hai vu san XUAt.

Déi vé6i sau duc than, mac d6 gay hai nhin chung thap & cic cong thirc thi
nghiém. Trong vu Xuan, mrc nhiém chi yéu & cap 1 - 3, trong khi vu Mua ting
nhe & mot s6 cong thirc c6 mirc bon phan cao nhuw N3M2 va N3M3, véi mirc nhidm

dat cip 4 - 5 tai Dién Bién Phu. Diéu nay cho thiy viéc ting lugng phan bon, dic
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biét 1a dam, lam sinh khoi cay laa tang va tao diéu kién thuan lgi cho sau duc than
phat trién (Huang & Zou, 2020).

Dbi voi sau cudn 14, mic nhiém trong vu Xuan chi yéu & cap 1 - 3 nhung
tdng r0 trong vu Mua, dac biét & cac cong thirc c6 mat do va lugng phan bon cao.
Cong thire N3M3 ¢6 murc nhiém cao nhét, dat cép 7 tai Moc Chau, cho théy mat
d6 trong day két hop voi dinh dudng cao lam tan 14 phat trién manh va tao diéu
kién thuan lgi cho sau cuén 14 gay hai.

Dbi vai bénh dao 6n, mirc nhiém trong vu Xuan dao dong tur cép 2 -5, trong
khi vu Mua thép hon, chu yéu o cép 1 - 4. Bénh c6 xu huéng xuét hién manh & cac
cong thirc bon phan cao va mat do 16n do rudng lua ram rap va am do trong tan la
ting, tao moi truong thuan loi cho ndm gy bénh phat trién (Oladosu & cs., 2017).

Déi v6i bénh kho van, mirc nhiém nhin chung thip & cic cong thirc mat do
trung binh nhung tang ¢ cac cong thirc mat do cao nhu N3M2 va N3M3, dat cép 3
- 5. Két qua nay phu hop voi dic diém sinh thai ctia bénh, thudng phat sinh manh
trong diéu kién rudng lua day va am do cao.

D6i v6i bénh bac 14, mirc nhidém trong vu Xuan chu yéu o cép 1 - 3, nhung
trong vu Mua tang lén 10 rét va phé bién & cép 5 tai nhiéu cong thirc, dac bi¢t
& cac cong thirc bon phan cao. Piéu nay co thé lién quan dén diéu kién nhiét do
va lugng mua cao trong vu Mua, tao thuan loi cho vi khuan gdy bénh phat sinh va
lay lan.

Nhin chung, khi ting mtrc phan bon va mat dg gieo tré)ng, muc do nhiém
mot sd sau bénh nhu siu cudn 14, sdu duc than va bénh khé van c6 xu hudng tang.
Nguoc lai, cadc cong thirc c6 murc phan bon va mat do trung binh thuong duy tri
mirc nhiém thap hon. Piéu ndy cho thay viéc diéu chinh hop 1y lugng phan bon va
mat do trong khong chi anh hudng dén sinh truéng va ning suat cdy laa ma con
g6p phan han ché su phét sinh va phat trién ctia sau bénh hai trong san xuat (Huang
& Zou, 2020).

c. Cdc yéu t6 cdu thanh ndng sudt va ndng sudt ciia mau giong nép Dién Bién ¢
cac muwrc bon dam va mat do ccfy khac nhau.

Céc yéu to cau thanh ning suat va ning suat hat cia mau giong nép Dién
Bién chiu anh huong 1o rét ctia mirc bon dam, mat do céy va tuong tac gitra hai
yéu td nay (Bang 4.18 va 4.19). Sy phdi hop hop 1y giita dam va mat do dong vai
trd quan trong trong viéc duy tri cAn bang gifta sinh trudng sinh dudng va sinh
trudng sinh san, tir d6 quyét dinh kha nang hinh thanh nang suat cia quan thé la.
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Sb bong/m? giam déan khi ting mirc bon dam tir N1 1én N3 trong cé hai vu.
Theo trung binh mtc dam, sd bong giam tir 186,2-188,3 béng/m? & N1 xudng
152,9-153,2 bong/m? & N3. O cac mirc mat do, M1 va M2 duy tri s6 bong cao hon
M3 do mat do day lam tang canh tranh anh sang va dinh dudng, din dén giam ty
1¢ nhanh hiru hiéu. Cac t6 hop N1M1 va N1M2 cho s6 bong cao nhét, trong khi
N3M3 thip nhét, cho thiy bon dam cao khong 1am ting sé bong hiru hiéu ma con
lam giam hiéu qua chuyén hoa sinh truéng sinh dudng thanh bong.

S6 hat/bong cling giam manh khi ting mirc dam va mat d6 cdy. Theo trung
binh muc dam, s hat/bong trong vu Xuan giam tu 176,3 hat/bong & N1 xuéng
157,4 hat/bong & N2 va con 116,3 hat/bong & N3; vu Mua gidm tur 175,0 xuéng
156,4 va 110,7 hat/bong. Khi ting mat do tir M1 1én M3, s hat/bong giam tir 158,7
xudng 139,0 hat/bong ¢ vu Xuéan va tir 155,3 xudng 138,0 hat/bong & vu Mua. To
hop NIMI dat cao nhat (187,6 va 183,2 hat/bong), trong khi N3M3 thap nhat
(107,6 va 101,5 hat/bong). Piéu nay cho thay dam cao két hop mat do day lam gia
ting canh tranh ngudn dong hoa trong giai doan lam dong - trd, han ché phan hoa
hoa hiru hiéu va kha nang nu6i hat (Zi & cs., 2026).

Ty 1€ hat chic giam theo mirc dam va mat do céy. O vu Xuéan, TLHC giam
tir 91,2% (N1) xudng 87,7% (N2) va 79,8% (N3); vu Mua giam tir 91,5% xudng
84,5% va 78,4%. Theo mat do, TLHC giam tir 87,5% & M1 xudng 84,7% & M3
trong vu Xudn va tir 86,8% xudng 82,2% trong vu Mua. T6 hop NIMI duy tri
TLHC cao nhat (92,5% va 93,1%), trong khi N3M3 thap nhat (78,0% va 75,9%),
phan anh su suy giam hiéu qua phan b6 chat dong hoa vao hat khi cdy sinh truong
sinh dudng qua manh dudi diéu kién du thira nito (Peng & cs., 2021).

Khdi lugng 1000 hat gidam nhe khi taing mirc dam va mat dg. Theo trung
binh mirc dam, P1000 giam tir 32,5-32,8 g & N1 xubng 31,1-31,3 g & N3. O cac
murc mat do, P1000 cao hon tai M1 va M2 so véi M3. Gia tri cao nhét ghi nhan &
t6 hop NIM1 (33,2 g vu Xuan va 33,5 g vu Mua), trong khi N3M3 thap nhat (31,2
va 31,1 g), cho thay khi sinh truéng than - 14 dugc wu tién, lugng vat chat tich liy
vao tuirng hat bi suy gidm (Gong & cs., 2025).

Ty 18 gao lat c6 xu hudng giam khi ting muc dam, tir 81,1% (N1) xubng
77,8% (N3) & vu Xuan va tu 81,4% Xué)ng 76,9% & vu Mua, trong khi anh huong
riéng ctia mat do khong rd rét. Cac to6 hop NIM1-N1M3 duy tri gi4 tri cao nhat
(khoang 81,1-81,5%), con cac td hop N3M2-N3M3 thip nhat (khoang 76,5-
77,7%), cho thay dam cao c6 thé 1am giam chat luong hat théng qua gia ting ty 1é
hat 1ép (Gong & cs., 2025).
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Bang 4.18. C4c yéu to cAu thanh niing suit va niing suit cia mau giéng nép Pién Bién & cac mic phan dam va mat
dd ciy khac nhau trong vu miia nim 2022 va vu xuin nim 2023 tai Son La

Phin d Mat 6 c S6 bong/m? S6 hat/bong TLHC P1000 hat Ti 18 gao lit NSTT
RN ey (%) (gram) (%) (ta/ha)
g /ha om/m Xuén Mua Xuén Mua  Xuin Mua  Xuan Mua  Xuin Mua  Xuan Mua
33 192,32 194,0° 183,72 179.3* 91,3  92.0*° 32,8 33,02 79,5 79,9° 587 51,02
45 40 186,02 188,7%°  179,0®® 175,74 90,7®* 91,32 325%®  3p8%b 795 7972 5] 7% 443
50 180,32 182,32 166,32 170,02®> 88,3 877bc 3p.3%c  3p 5abc 7942 79 5 44 3be  3gQ 3bed
33 175,304 178,7%d  168,0°¢ 166,00  87,3° 853¢ 32,12%cd 3ppabe  7g gab 78 obe 49 (abe 38 3bed
90 40 169,3°% 174,00  159,0c  158,7°¢  87,0° 84,04 31,9bde 3 gbed 78 430 779c 47 (abe 40, 3ebe
50 162,09 165,7%f 1453 144,7° 85,7 81,09 31,6 3179 7812  777¢ 37,74 29 7cde
33 161,09  160,7¢f  124,3% 120,74 80,7¢ 80,0° 31,3%f 31.8%d 768 7574 3034  277d%
135 40 154,7¢F 155,00  119,3° 112,09 78,79 773°F  31,1F  314% 76,1 754¢ 26,79 21,0
50 143,0° 144,08 105,3¢ 99,3¢ 77,0 750°  30,8F 30,7¢ 75,6° 7499 18,7° 143f
TB NI (45N) 186,24 188,34 176,34 17504 90,11 90,34 3254 32,84 79.54 7974 5164 44,64
TB N2 (90N) 168,95 17285 15745 156,45 86,75 83.4°5 31,9° 32,08 7834 7795 446" 36,18
TB N3 (135N) 1529 1532¢ 1163  110,7¢ 788 774 31,1 31,3¢ 7628 753¢ 252¢  210°
TB M1 (33 Khém/m?) 176,2* 177,8*  158,7% 1553  86,4* 85,8“ 32,1% 32,4¢ 782 77.9% 46,0 39,0°
TB M2 (40 Khém/m?) 170,0¢  172,6*  152,4% 148,8*  854* 842% 31,8*F 320 78,0¢  77,7%  41,8% 35,2¢
TB M3 (50 Khom/m?) 161,8 164,00 139,08 138,08 83,77 812F 31,68 31,68  77,7F 774F 336F  274P

Ghi chii: Gid trj trong mai cot cia méi yéu té thi nghiém mang cling chix ** thé hién su khdng khac nhau gitra cac mac bén, ky hiéu o thé hién su khang khac nhau

gitra mat d6 va chix * thé hién khong khac nhau khi twong tac giita mat do va mac bén & mirc y nghia o = 0,05 theo tiéu chuan Tukey, ns: khdng c6 sai khac c6 y

nghia, TLHC: Ti I¢ hat chic
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Bang 4.19. C4c yéu td cAu thanh ning suit va ning suit cia mau giong nép Pién Bién & cac mirc phan dam va mat do
cdy khac nhau trong vu mia nim 2022 va vu Xuan nim 2023 tai Dién Bién

Phindam Mt 46 cly S6 bong/m? S6 hat/bong TLOHC P1000 hat Ti 1é £20 It NSTT
KgNha  Khomm® — v G VTP (/")M‘ < A(gramiw <o () e (At?/hagd,
uan ua uan ua uan ua uan ua uan ua uan ua
33 214,1*  2159*  187,6*  1832* 925*  931*  332* 335 812* 81,5 653* 583°
45 40 207,0*  210,0° 182,8"%  179,4*° 91,8 925® 329 332® g2*  814* 61,0 55,0
50 200,7%  202,9%¢ 169,97 173,6° 89,4 88,8  32,7%¢ 32.9%c g]1* 81,2 58,0° 51,3
33 195,1%¢  198.9b«d  171,6%¢  169,6®  88,4°  86,4° 32,63°d 32 7%ed 8o 0P  79,7b¢ 5573 47 75
90 40 188,5%%  193,7°%  162,4>  162,1* 88,1°  85,0% 32,3bcde 3p4bed g0 1 7965  50,7° 41,3
50 180,3% 184,49 1484  147,8° 86,7°  82,0% 32,000f 32,1cdc 7980  794° 41,0 33,7%
33 179,2%  178,8°F 127,09 1232¢ 81,74  81,0° 31,79 322bd 7843 7734 3179 26,7°f
135 40 1720 172,5%  121,9°  1144%  796% 783  31,5¢  318% 77,75 769¢ 283 217%
50 159,2F 160,38  107,6° 101,5¢  78,0°  75,9f 31,20 31,16 772° 76,54 203" 15,72
TB NI (45N) 207,34 2096* 180,14 178,74 9124 9154 3294 3324 8114 81,4 61,4% 549
TB N2 (90N) 188,05 192,32 160,85 15985 87,72 8458 3238  324% 8000 7955 49,18 409°
TB N3 (135N) 170,2¢  170,5¢ 1188 1130 798 784 31,5 31,7¢ 7785 769 268 213¢
TB M1 (33 Khom/m?) 196,14 197.9¢  162,1¢  158,7* 87,5  86,8*  32,5% 32,8 79,9% 79,5% 50,9% 442°
TB M2 (40 Khom/m?®)  1g9p¢  192,1  1557¢  152,0° g865*  853% 3229 32,5 796PF 793P 467¢ 39.3°
TBM3 (50 Khém/m?)  1g0,1F  182,5° 142,08 141,00 8478  822F 3208 32,00 7947 79,07 398 33,6

Ghi ch(: Gid trj trong m3i cot cia mi yéu té thi nghiém mang cling chix ** thé hién su khdng khac nhau gitra cac mac bén, ky higu ® thé hién su khdng khac nhau giia

mat do va chix * thé hién khong khac nhau khi twong tac giita mat d6 va mic bén & mire ¥ nghia o = 0,05 theo tiéu chuan Tukey, ns: sy sai khac khong c6 ¥ nghia



Sy thay ddi cua cac yéu to cdu thanh ning suit din dén xu hudng giam
nang suat thuc thu khi tang muc dam va mat do céy. Theo trung binh muc dam,
ning suat giam tir 61,4 ta’/ha & N1 xubng 49,1 ta/ha & N2 va 26,8 ta/ha & N3 trong
vu Xuan; vu Mua giam tur 54,9 Xuéng 40,9 va 21,3 ta/ha. Theo mat dg, nang suét
giam tir 50,9 ta’/ha & M1 xudng 39,8 ta/ha & M3 trong vu Xuén va tir 44,2 xudng
33,6 ta’ha trong vu Mua. To hop N1M1 dat ndng suat cao nhat (65,3 va 58,3
ta/ha), trong khi N3M3 thap nhét (20,3 va 15,7 ta/ha). Diéu nay cho thiy bon
dam cao két hop mat d6 day 1am suy giam dong thoi cac yéu té cdu thanh ning
suét, tir d6 1am gidm nang suat cudi cung (Zhao & cs., 2024; Zi & cs., 2026; Gong
& cs., 2025).

Tong hop cac két qua cho thdy mac bon dam va mat do cay c6 anh huong
16 rét dén ciu triic quan thé va kha nang hinh thanh ning suét ciia miu giéng nép
bién Bién. Trong diéu kién thi nghiém, mirc bon 45 kg N/ha (N1) két hop mat do
33 khém/m? (M1) cho hiéu qua cao nhét, thé hién qua s6 bong/m? 16n, sb hat/bong
va ty 18 hat chic cao, dong thoi duy tri khéi lwong 1000 hat va ty 18 gao it & mirc
thuan loi. T6 hop nay dat nang suit cao nhét & ca hai vu (65,3 ta’ha vy Xuan va
58,3 ta’ha vu Mua). Khi taing mirc dam Ién 90-135 kg N/ha hodc ting mat do 1én
50 khom/m?, cac yéu t6 cau thanh nang suat nhu sb hat/bong, ty 1¢ hat chac va khi
lugng hat déu giam, din dén suy giam nang suat. Piéu nay cho thiy viéc duy tri
mitc dam thap dén trung binh két hop mat do thua gitp tao ciu triic quan thé thong
thoang, nang cao hiéu qua sir dung ngudn dong hoa va tdi wu héa tich liy vat chat
vao hat.

Vi vy, trong diéu kién sinh thai Tay Bac, murc bon 45 kg N/ha két hop mat
d6 33 khém/m? dugce xem 14 to hop k¥ thuat phii hgp nham téi wu héa cau triic
ning sut va nang cao hiéu qua san xuat ddi vdi mau giéng nép Dién Bién.
4.3.2.2. Anh hwéng ciia lwong dgm bon va mét dé cdy dén sinh truwéng va ning
sudt va chdt lwgng ciia dong lGa Ja 35
a. Anh hwéng ciia mdt dé va mirc bén phan dén sinh truéng cia dong Ja 35 tai
Son La va Pién Bién nam 2022 - 2023

Tai Son La, phan tng sinh truéng cta Ja35 trudc mirc dam va mét do ciy
phan anh 5 co ché thich nghi véi diéu kién cao nguyén c6 bién do nhiét ngay -

dém 16n va birc xa twong ddi cao. So véi vu Mua 2022, vu Xuan 2023 ghi nhan
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chiéu cao cdy, dién tich 14 va chi s6 SPAD cao hon, cho thdy méi trudng vu Xuin
thuan loi hon cho quang hop va tich liiy sinh khéi.

Chiéu cao ciy ting theo mirc dam, dat téi da & N3M1 (107,2 cm vu Xuén;
103,3 cm vu Mua), cao hon N1M3 lan luot 11,6 va 10,3 cm. Tuy nhién, theo
trung binh mat d§, M3 lam giam khoang 4,1 cm so vdi M1 & ca hai vu. Trong
diéu kién dat déc va kha nang gitr am han ché, mat do day lam ting canh tranh ré
va giam hiéu quéa hép thu nito, cho thiy dap tng chiéu cao phu thudc khong chi
vao lugng dam cung cap ma con vao kha nang hap thu thuc té ciia bo ré.

S6 nhanh/khém cao nhat & N3M1 (9,8 nhanh vu Xuan; 9,0 nhanh vu Mua),
thap nhat & N1M3 (8,4 va 8,1 nhanh). Tuy nhién, mirc ting theo dam khong 16n,
chi khoang 0,6 nhanh khi ting tir N1 1én N3 & vu Xuan, cho thay trong diéu kién
nhiét d6 mat, Ja35 c6 xu huéng 6n dinh dé nhanh thay vi gia ting manh sinh truéng

sinh dudng.

Di¢n tich 14 va SPAD phan anh rd loi thé vu Xuan. Dién tich 14 dat 3,8 va
SPAD 46,2 & N3M1 vu Xuan, cao hon vu Mua 0,1 - 0,2 don vi dién tich la va 1,5
- 2,0 don vi SPAD. Piéu nay cho thay nhiét do mat va birc xa 6n dinh gitip duy tri
ham luong diép luc va hiéu suat quang hop cao hon. Quan thé thong thodng ¢ mat
d0 thap cai thién phan bd anh sang va duy tri hoat tinh quang hop bén viing.

Tich lily chat kho giai doan trd dat t6i wu & N2M1 véi 56,4 g/khom (Xuén)
va 56,8 g/khém (Mua), cao hon N1M3 trén 20 g/khém. Muc 90 kg N/ha cho gia
tri tich Ity cao hon N1 khoang 3,0 - 3,4 g/khom, trong khi tdng 1én 135 kg N/ha
khong vugt N2, ching to vuot ngudng dam trung binh khong gia tang thém sinh
khéi sinh san. Pong thoi, mat 6 33 khom/m? dat 54,3 - 54,7 g/khom, cao hon mat
d6 50 khom/m? gan 17 g/khém, cho thay trong diéu kién cao nguyén, mat do thua
gitip tang hiéu qua khai thac anh sang va hap thu nito.

Téng hop cac chi tiéu khang dinh Ja35 tai Son La dat ngudng ti wu sinh Iy
& muc 90 kg N/ha két hop mat d6 33 khém/m?. O muc ndy, chiéu cao 6n dinh
(103,8 - 100,3 cm), s6 nhanh kha (9,3 - 8,7 nhanh/khém), dién tich 14 hop 1y (3,5
- 3,4) va tich lity chat kho trd cao nhét (47,3 - 47,7 g/khém theo trung binh murc
dam). Gia ting 1én 135 kg N/ha khong cai thién thém tich liy sinh khéi, cho thiy
chién lugc canh tac tai Son La nén uu tién t6i vu hoa hiéu qua st dung nito va cu

tric quan thé thong thoang, thay vi gia ting lugng dam tdi da.
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Bang 4.20. Pic diém nong sinh hoc ciia dong Ja 35 ¢ cac mirc phan dam va mat dé cay khac nhau trong vu mua

nam 2022 va vu xuan nam 2023 tai Son La

. o Chiéu cao cay S6 nhanh/khém LAI SPAD Tich luy chit khd giai
Phan dam Mat dj cay d trd (o/kho
Kg N/ha Khém/m? (cm) oan trd (gkhom)
Xuan Mua Xuan Mua Xuan Mua Xuan Mua Xuan Mua
45 33 99,9b¢ 97,3b¢ 9 3abed g gabe 3,3° 3,20 441° 4234 51,7° 52,1°
40 98,1%° 95,0bc  8,9%de 8,5bed 3,4%¢ 3,3 444c 43,0¢ 45.2°¢ 45,5¢
50 95,6° 93,0° 8,4° 8,14 3,4%¢ 3,3 45,1 440" 36,14 36,44
33 105,62 102,32 9,6% 9,12 3,5 34%®  451b 43 3¢ 56,42 56,8°
90 40 103,92 100,32 932bed g gabe 3,60 3,5% 4550 44.0° 47 3¢ 47,6
50 101,92 98 32c g gde 8,3cd 3,5 34%  451° 43 3¢ 38,34 38,6¢
135 33 107,22 103,3? 9,82 9,0% 3,82 3,68 46,22 44 32 54,72 55,220
40 104,92 101,32 9, 5b¢ 9,28 3,6 35 46,1° 4472 47,7¢ 48,0°
50 102,78 99 3abc g (bede g 7abed 3,3¢c 32b 4627 4432 38,14 38,44
TB NI (45N) 97,94 95,18 8,9° 8,5° 3,4° 3,33 446° 43,1° 44358 44,78
TB N2 (90N) 103,84 100,34 9,34 8,748 3,54 3418 45318 43,6° 47,34 47,74
TB N3 (135N) 104,94 101,34 9,54 8,8 3,6% 344 46,11 44,44 46,84 4724
TB M1 (33 Khom/m?) 104,2% 101,0* 9,6% 9,0° 3,5% 3,4 451FP 433 P 543¢ 54,7
TB M2 (40 Khom/m?) 102,3%  98,9% 93P 8,8 3,6  34°  453F 43,9 46,7°" 47,1°
TB M3 (50 Khom/m?) 100,1P 96,9 8,87 8,4P 3,4 3,38 455¢ 43,9¢ 37,57 37,87

Ghi ch(: Gi tri trong mai cot cia mai yéu té thi nghiém mang cling chix ** thé hién su khang khac nhau gitra cac mac bén, ky hiéu o thé hién sy khang khac nhau gitra

mat d6 va chix * thé hién khong khac nhau khi twong tac giita mat do va mac bon & mirc y nghia o = 0,05 theo tiéu chuan Tukey. ns: su sai khac khong c6 y nghia



Tai Dién Bién, Ja35 phan ng rd véi mic bon dam va mat do ciy, dic biét
& pha sinh dudng (Bang 4.21). Chiéu cao cay ting theo ca hai yéu té va thé hién
hiéu tng tuong tac cong huong; N3M3 dat 109,3 cm (Xuan) va 109,2 cm (Mua),
cao hon N1M1 khoang 12 cm. Theo trung binh mirc dam, chiéu cao ting tir 99,9
cm (N1) Ién 108,3 - 108,1 cm (N3); theo trung binh mat do, M3 cao hon M1
khoang 3,0 cm. Piéu ndy phan anh vai trd cua nito trong thuc day phan chia va kéo
dai té bao, ddng thoi mat do cao kich hoat phan tng tranh béng dudi canh tranh
anh sang, lam tang kéo dai than.

S6 nhanh/khom ting theo muc dam nhung chiu diéu tiét boi mat 6. N3M3
dat 10,1 nhanh (Xuén) va 10,0 nhanh (Mua), cao hon N1M1 khoang 1,5 nhanh;
trung binh mirc dam tang tr 9,1 (N1) 1én 9,7 (N3). Tuy nhién, khi mat d6 cao di
kém dam cao, canh tranh noi quan thé cd thé han ché duy tri nhanh hitu hiéu néu
khong bao dam can bang dinh dudng.

Dién tich 14 va SPAD ting theo mutc dam; dién tich 14 dat toi da & N3M1
(3,8 vu Xuan; 3,6 - 3,7 vu Mua). SPAD dat 47,1 (Xuan) va 46,6 (Mua) ¢ N3M3,
cao hon N1MI1 khoang 2.4 don vi. Piéu nay cho thay nito lam ting ham luong
diép luc va tiém ning quang hop; tuy nhién, khi vuot ngudng can bang giita sinh
truong va sic chtra sinh san, dong hoa c¢6 xu hudng vu tién than - 14 hon 13 co quan
sinh san.

Tich lity chat kho giai doan trd thé hién 1 hién twong bio hoa dam. N2M1
dat cao nhat véi 57,4 g/khom (Xuan) va 56,9 g/khom (Mua), cao hon N1M3
khoang 20 g/khém. Theo trung binh muc dam, N2 vuot N1 khoang 2,7 - 3,0
g/khém, trong khi N3 khong cao hon N2. Theo trung binh mat dg, M1 cao hon M3
khoang 17 - 18 g/khém, cho thdy mat d¢ thua gitip duy tri can bang giita nguén va
sttc chira. Khi can bang nay bi pha v& dudi dam cao va mat d6 day, phan bd dong
hoa vé bong suy giam.

So sanh hai viing cho thay Ja35 c6 xu thé dép ung sinh dudng twong ty khi
tang dam (chiéu cao ting 6 - 8 cm; SPAD ting 1,5 - 2,0 don vi), nhung tich liy
sinh san t6i wu déu dat & muirc 90 kg N/ha két hop mat d6 33 khom/m2 O ca Moc
Chau va Dién Bién, to hop nay dat 56 - 57 g/khém, cao hon mat d§ 50 khém/m?
tr 16 dén 21 g/khom. Mgc Chau thé hién tinh 6n dinh cao hon gitta hai vu nho
diéu kién mat va birc xa thuén loi, trong khi tai Bién Bién nén nhiét cao va mat do

day lam gia tang canh tranh ndi quan thé, giam hiéu qua tich lily sinh san.
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Bang 4.21. Kha ning sinh trudng cia dong Ja 35 & cac mirc phan dam va mat dé cay khac nhau trong vu mua niim 2022
va vu xuan nam 2023 tai Pién Bién

. Chiéu cao ca A , LAI Chit khé tich luy giai
Phan dam  Mat df cdy (om) Y S6 nhanh/khém SPAD doan trd (ar /khf,)rﬁ)

’ 2 0

Kg N/ha Khom/m Xuan Mua Xuan Mua Xuan Mua Xuan Mua Xuan Mua

33 97,3¢ 97 4f 8,6° 8,5° 3,34 3,3 447°  44,6° 53,3 52,2b

4 40 100,3%  100,1¢f  9,1b¢ 9,0°¢ 3,4%  34b  451°  449°  46,0° 45,6°

50 102,0¢¢  102,1d®  9,5% g,7bed 3,44 3,4%  454°¢ 456  36,7¢ 36,54

33 103,7°¢ 103,44 9 obc 8,9b¢ 3,5bcd  35bc  458bc 4560 5742 56,92

90 40 105,0%¢ 104,84 9 5% 9,42 3,7%%¢ 3.6 46,0° 459"  48,1° 47,7¢

50 106,0*° 106,12  9,6% 9,5% 3,5%d 35 460 456 38,84 38,64

33 106,7®* 106,82 9 2be 9,1b¢ 3,82 3,68 47,00 46,6* 552% 55,22

135 40 109,00 1083 9,7 9,62 3,7 378 47.1* 46,5  482° 48.1°

50 109,3*  109,2*  10,1° 10,02 3,34 3,3 47,1*  46,6* 38,74 38,54

TB N1 (45N) 99.9¢ 99 9¢ 9,18 9,08 3,48 345 450°  450° 4545 4478

TB N2 (90N) 104,95 104,85 945 9348 3,61 364 4594 457 48,14 47,74

TB N3 (135N) 1083 108,11 9,74 9,64 3,6 360 4711 4651 47,44 47,34

TB M1 (33 Khém/m?) 102,68 102,5P 8,97 8,8P 3,5 3,6%F  458F 456F 5530 54,8

TB M2 (40 Khom/m?) 104,84 1044  9.4P 9,3¢ 3,6 3.6% 46,0F 4578  474FP 47,1°

TB M3 (50 Khom/m?) 105,8* 105,8%  9,7° 9,6 340 34F  462° 459 38,17 37,87

Ghi chii: Gid trj trong mai cot cia méi yéu té thi nghiém mang cling chix ** thé hién su khang khac nhau gitra cac mac bén, ky hiéu o thé hién su khang khac nhau gitra

mat do va chix *thé hién khong khac nhau khi twong tac gitta mat do va mirc bén & mirc ¥ nghia o = 0,05 theo tiéu chuan Tukey. ns: sy sai khac khong ¢ ¥ nghia



Nhu vay, déi véi Ja35 ¢ Dién Bién, quan 1y tdi uvu khong phai 1a toi da hoa
dam va mat d§, ma l1a duy tri mac 90 kg N/ha két hop méat do 33 khom/m? dé dam

bao can bang giita sinh trudng sinh dudng va tich liy sinh san, qua d6 toi da hoa

tich liiy chat kho giai doan trd va tiém ning ning suat trong diéu kién sinh thai

mién ndi bién dong.
b. Mirc dé nhiém sdu bénh hai ciia dong Ja 35 o cac murc bon phdan va mdt do
khac nhau tai Son La va Dién Bién nam 2022 - 2023

phan bon va mat d6 trong ting, dong thoi c6 sy khac biét gitta hai vu san xuit.

Bang 4.22 cho thdy muc d6 nhiém siu bénh c6 xu huéng ting khi luong

Bang 4.22. Mire @9 nhiém sau bénh hai ciaa dong Ja 35 ¢ cac mic phan bon
va mat do khac nhau trong vu mua nam 2022 va vu xudn nim 2023

Cong , Duc than Cudn la Dao 6n Khé vin Bac la
Pia diem
thirc Xuan Mua Xuan Mua Xuan Mua Xuan Mua Xuan Mua
Moe Chau 1 1 1 1 2 1 1 1 1 3
N1M1
bién Bién Phu 1 1 1 3 2 1 1 1 1 3
Modce Chau 1 1 1 1 2 1 1 1 1 3
N1M2
bién Bién Phu 1 3 1 3 2 1 1 1 1 3
Moc Chau 1 1 1 3 3 2 1 1 1 3
NI1M3
bién Bién Phu 1 3 2 3 3 2 1 1 1 3
Modc Chau 1 1 1 3 3 1 1 1 1 3
N2M1
Pién Bién Phu 1 3 1 3 3 1 1 1 1 5
Modc Chau 1 3 1 3 3 1 1 1 1 3
N2M2
bién Bién Phu 1 3 1 3 3 1 1 1 1 5
Moc Chau 1 3 1 3 4 2 1 3 1 5
N2M3
bién Bién Phu 2 5 2 5 4 2 1 3 1 5
Modc Chau 1 3 1 3 4 2 3 3 1 5
N3M1
bién Bién Phu 2 3 2 5 4 2 2 3 1 5
Moc Chau 3 5 1 5 5 3 3 5 1 5
N3M2
bién Bién Phu 3 5 3 5 5 3 2 5 1 5
Modc Chau 3 5 3 5 5 4 3 5 3 5
N3M3
bién Bién Phu 3 5 3 5 5 4 3 5 3 5
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O murc N1, phan 16n chi tiéu sdu bénh duy tri 1 - 2 diém trong vu Xuén va 1
- 3 diém trong vu Mua tai ca hai ving. Khi ting 1én N2, mirc nhiém trong vu Mua
ting 1én 3 - 4 diém d6i voi dao 6n va 3 - 5 diém ddi vé6i bac 14, dic biét & mat do
cao. O N3, mirc nhiém gia ting 13 rét; cong thirc N3M3 ghi nhan dao 6n 5 diém
trong ca 2 vy, kho van 3 - 5 diém va bac 14 3 diém (Xuan) 1én 5 diém (Mua). Bién
d6 tang 2 - 3 diém tir N1 1én N3 pht hop v6i co ché sinh Iy khi bon dam cao 1am tan
14 ram, kéo dai thoi gian 4m wdt va gia tang ap luc ndm bénh (Noor & cs., 2023).

Déi véi sau duc than, mirc d6 gay hai nhin chung thap & cac cong thirc NIM1
va NIM2 (c4p 1), nhung tang 1én cip 3 - 5 khi ting mitc phan bon va mat do, dic
biét & N3M2 va N3M3. Diéu nay cho thiy sinh khéi cay ting do bon nhiéu dam tao
diéu kién thuan loi cho sdu phat trién (Huang & Zou, 2020).

Poi v6i sau cudn 14, mic nhiém trong vu Xuéan chu yéu 1 - 3 diém, nhung
tdng rd trong vu Mua, dac biét & cac cong thirc mat do va phan bon cao. Cong thirc
N3M3 c¢6 mac nhiém cao nhat (cép 5) tai ca hai dia diém. Mat d6 tréng day két
hop dinh dudng cao 1am tan 14 phat trién manh, tao diéu kién thuan loi cho sau
cudn la gay hai.

P6i véi bénh dao 6n, mirc nhiém trong vu Xuan 2 - 5 diém, trong khi
vu Mua 1 - 4 diém, va thuong xuat hién manh hon & céc cong thirc bon phan cao
va mat do 16n do tan 14 ram lam tang am d06 trong quén thé rudng lta (Oladosu &
cs., 2017).

Déi v6i bénh kho vian, mirc nhidm thip ¢ cac cong thire mat do thip nhung
tang 1én 3 - 5 diém & cac cong thirc mat dd cao nhu N3M2 va N3M3, phu hop vai
dic diém sinh thai ctia bénh thudng phat sinh manh trong diéu kién rudng lta day
va Am d6 cao.

D6i v6i bénh bac 14, mirc nhiém trong vu Xuan chu yéu 1 -3 diém, nhung
trong vu Mua ting 1én 3 - 5 diém, dic biét & cac cong thirc bon phan cao. Diéu nay
¢6 thé lién quan dén diéu kién nhiét do cao va luong mua 16n trong vy Mua, thuan
loi cho vi khuan gdy bénh phat sinh va 1y lan.

Nhin chung, khi ting mutc phan bon va mat do gieo tréng, mic dé nhiém
mot sb sdu bénh nhu sdu duc than, sdu cudn 14 va bénh kho van c6 xu hudng tang
1én. Nguoc lai, cac cong thirc c6 murc phan bon va mat do trung binh thuong duy

tri mirc nhiém thip hon. Diéu nay cho thiy viéc quan 1y hop 1y lwong phan bon va
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mat do trong c6 vai trd quan trong trong han ché sau bénh va nang cao hiéu qua
san xuit lta (Huang & Zou, 2020).

c. Anh hwdng ciia mike bén va mat dé dén cdc yéu té cau thanh ndng sudt va ning
sudt clia dong Ja 35 tai Son La va Di¢n Bién nam 2022 - 2023

Xét theo murc bon dam, s6 bong/m? ting khi ting lwong N tir N1 1én N3,
trong khi s6 hat/bong va ty 1& hat chic (TLHC) lai giam (Bang 4.23). O vu
Xuén, sé bong/m? ting tir 200,7 (N1) 1én 214,0 (N2) va 218,7 bong/m? (N3);
nguoc lai s6 hat/béng giam tir 147,2 xudng 139,1 hat/bong va TLHC giam tir
90,7% xudng 83,3%. Xu thé twong ty xuat hién & vu Mua khi sé bong/m? ting
tr 194,2 1én 210,4 bong/m? nhung s hat/bong giam tir 142,9 xudng 135,0
hat/bong va TLHC giam tir 88,0% xudng 82,6%. Piéu nay cho thiy bon dam
cao thuc day hinh thanh quan thé bong nhung lam giam hiéu qua phan hoa hoa
va nudi hat do mat can d6i nguén - dich, phi hgp v6i nhan dinh ctiia Nguyén
Tuan Khoi & Pham Thi Thom (2020).

Déi véi mat do céy, ) bong/m? taing manh khi ting mat do to M1 1én M2 -
M3, trong khi sb hat/bong va TLHC giam ¢ mat do cao. O vu Xuan, s bong/m?
cao nhat & M2 (232,8 bong/m?), tiép dén M3 (220,1 bong/m?) va thap nhat & M1
(180,6 bong/m?); nguoc lai sb hat/bong cao nhat & M1 (157,5 hat/bong) va giam
xudng 124,4 hat/bdng & M3, TLHC giam tir 89,4% xudng 86,0%. Xu thé tuong tir
ghi nhan & vu Mua véi sb bong/m? cao nhat & M2 (223,6 bong/m?) nhung sb
hat/bong cao nhat & M1 (153,3 hat/bong). Két qua nay phan anh co ché canh tranh
ndi bd trong quan thé day, 1am han ché cung cip chat dong héa cho mdi bong va
moi hat (Tang Thi Hanh & cs., 2020; Nguyén Thi Van & cs., 2023).

Phan tich tuwong tac gitra mic dam va mat do cho théy su khac biét ro gitra
cac to hop ky thuat. O vy Xuan, NSTT cao nhat & N1M2 (69,3 ta/ha) va N2M2
(67,7 ta/ha), trong khi N3M3 chi dat 46,3 ta/ha; & vu Mua, NSTT cao nhat & N2M2
(60,7 ta/ha) va N1M2 (60,3 ta/ha), thap nhat & N3M3 (40,7 ta/ha). Cac t6 hop dam
cao két hop mat do cao tuy cho s6 bong/m? 16n nhung sb hat/béng thap (Xuén:
110,4; Mua: 107,3 hat/bong) va TLHC thap (Xuan: 84,4%; Mua: 81,9%), din dén
NSTT giam manh. Diéu nay cho thiy hiéu qua cta phan dam chi duoc phat huy

khi két hop v6i mat do hop 1y; néu ca hai cing & muc cao sé& 1am ting sinh truéng
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sinh dudng va giam phan bd ddng héa vao co quan sinh thie. Két qua nay phu hop
v6i nhan dinh cua Pham Vin Cuodng (2022) va Zi (2024) rang t6i vu dong thoi
luong dam va mat do ciy 1a yéu t6 quan trong dé nang cao hiéu qua str dung ngudn
d6ng hoa va 6n dinh ning suat (Cuong & cs. 2022; Zi & cs. 2024)

Két qua tai Pién Bién (Bang 4.24) cho thiy s6 bong/m? cao nhat & mat do
trung binh M2 (236,0 bong/m? vu Xuan va 227,5 bong/m? vu Mua) va thap nhit &
MI1. Nguoc lai, sb hat/bong giam khi tang mat do, tir 153,2 hat/bong & M1 xuéng
137,8 hat/bong & M3 (vu Xuén), cho thdy mat d6 cao lam ting canh tranh anh sang
va dinh dudng giita cic ca thé. TLHC ciing giam nhe & M3, trong khi P1000 hau
nhu khong thay doi giita cac mat do. Két qua nay phu hop véi nghién ctru cua Li
& cs. (2014) khi cho thdy mat d6 trong cao 1am ting sé bong/m? nhung giam sb
hat/bong va ty 18 hat chic do han ché nguon dong héa cho mdi bong (Zhao & cs.,
2024). Trong diéu kién thi nghi¢m, NSTT cao nhat & mat d6 M1 (62,9 ta’/ha vu
Xuan va 57,7 ta/ha vu Mua), tiép dén M2 va thép nhat & M3.

Xét tuong tac gitra murc dam va mat do, cac to hop N2M1 va N2M2 cho
nang suat cao nhat. O vu Xuan, N2M1 dat 74,7 ta/ha va N2M2 dat 69,3 ta/ha; & vu
Mua, N2M1 dat 69,7 ta/ha va N2M2 dat 65,7 ta/ha. Céc t6 hop nay c6 s6 bong/m?
cao (230 - 240 bong/m?), sd hat/béng kha (148 - 155 hat/bdéng) va TLHC cao
(~92%). Nguoc lai, N3M3 cho ning suat thap nhat (43,4 ta/ha vu Xuan va 41,0
ta/ha vy Mua) do s6 hat/bong giam manh (120,8 - 113,1 hat/bong) va TLHC thap
(85 - 86%). Két qua nay phu hop véi mo hinh sinh 1y ning suét do Ying & cs.
(2022) va Zi & cs. (2024) dé xuat, theo d6 nang suat téi uu dat duge khi mic N
vira phai két hop mat d6 hop 1y, gitp can bang giita ngudn va noi chira (Ying &
cs., 2022; Zi & cs., 2026).

Nhu vy, phan tich cac yéu t6 cau thanh ning suit cho thdy mirc dam trung
binh (N2 - 90 kg N/ha) két hop mat do thap (M1 - 33 khom/m?) 1a t6 hop tdi uu
cho dong Ja35 tai Bién Bién, thé hién qua s6 bong/m? cao, sb hat/bong va TLHC
duy tri thuan loi, dAn dén NSTT cao va 6n dinh ¢ ca hai vu. Két qua nay phu hop
v6i nhiéu nghién ciru vé mdi quan hé gitta dam, mat d6 va nang suét lua, dong thoi
cung cip co so khoa hoc cho dé xudt quy trinh k§ thuat canh tic dong Ja35 trong

diéu kién sinh thai ving Tay Bac Viét Nam.
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Bang 4.23. C4c yéu td cau thanh ning suit va ning suit cia dong Ja 35 ¢ cAc mirc phan dam va mat @é cay khac nhau

trong vu mua nam 2022 va vu xuan nam 2023 tai Son La

X o S6 bong/m? S6 hat/bong TLHC P1000 hat Ti 18 gao lirt NSTT
Phan dam —Mat do cdy (bong) (hat) (%) (2) (%) (ta/ha)
KgNha — Khom/m™ —v 2 ™ “\iha Xuan  Mua  Xuan  Mua  Xuan  Moa  Xuan  Muoa  Xuan  Mua
33 171,6°  166,3¢ 149,5% 14574 9258 897 264% 263%  82,3% 79,3% 50,7°¢ 44,0°
45 40 224,7* 217,08 156,5® 151,3% 9232 89,5 264 262° 81,7 79,7% 69,3 603"
50 205,7° 1993 1354% 131,7¢" 87.3%c 84,7%¢ 263 262" 81,0 793> 513  41,7%
33 183,6° 178,0° 158,5 154,3% 923* 895 264° 262" 823% 797% 577% 50,7
90 40 236,8%  227,0° 148,5" 144,004 91,3®® 88,6 264* 263* 823* 808 67,7%°  60,7*
50 221,74 214,7°*  127.4° 122,77 86,3% 84,6 264* 262°  80,7¢ 793> 51,09 45,0b«
33 186,6° 180,0° 164,5° 160,00  833°  82,0° 263° 263% 81,3 790° 54,004 4830
135 40 236,8°  226,7° 142,50 137,7% 82,05 84,0 264 262° 81,7° 79,78 577%  527%
50 232,8° 2247 1104"  107,3g  844°  81,9° 264 262° 81,0 79,6° 46,3¢ 40,74
TB NI (45N) 200,75 19425 14724  1429* 90,71  880% 264° 2628 81,74 794% 5711 48 71°
TB N2 (90N) 214,00 206,6° 1448 140,3* 900" 876' 2644 262° 818" 8074 588" 52,14
TB N3 (135N) 21874 2104% 139,1% 1350° 8335 826° 264° 2634 813% 796% 52,785 472
TB M1 (33 Khom/m?)  180,6" 174,8"  157,5%  153,3*  89,4*  87,1* 264% 263% 82,0¢ 793P 5418  477F
TB M2 (40 Khom/m?)  232,8% 223.6% 1492F  1443F 885 874* 264% 263% 81,9% 80.8% 649*  579°
TB M3 (50 Khom/m?) 220,17 2129% 1244 120,6* 86,08 83,77 263P 262F 809F 79,6P 49,6F 4247

Ghi chi: Gid tri trong mdi cot cia mdi yéu té thi nghiém mang cling chit ** thé hién su khong khac nhau gida cac muc bén, Ky hiéu o thé hién su khang khac nhau giita

mat d6 va chir * thé hién khong khac nhau khi twong tac giita mat do va mac bon & mirc y nghia o = 0,05 theo tiéu chuan Tukey. ns: su sai khac khong co y nghia
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Bang 4.24. C4c yéu td cau thanh ning suit va ning suit cia dong Ja 35 ¢ cac mirc phan dam va mat @ cay khac nhau
trong vu mua nam 2022 va vu xuian nam 2023 tai Dién Bién

. o S6 bong/m? S6 hat/bong TLHC P1000 hat Ti 1¢ gao It (%) NSTT
Phin dam —Mat o cdy (bong) (hat) (%) () (ta/ha)
KgNha — Khém/m” =% 2 ™ "Nia Xuan  Mua  Xudn  Muoa  Xuan  Moa  Xuan  Mua  Xuan  Mua

33 1998  182,9* 154,1®® 150,5* 92,2 92.4* 26,14  26,1° 82,3* 81,6 59,4 54,0

45 40 2292%  222.0° 158,1* 150,5% 91,8 91,7* 26,1 26,2  81,7®  82,7%  59,1° 543

50 222,6*  213.4% 146,1® 141,9®® 91,00 90,72 26,1¢¢ 26,2®* 81,0  81,6° 58,7°¢ 533
33 238,3%  2289* 155,1®® 150,52 92,0° 92,9* 26,3 263  823*  823* T47* 69,7°
90 40 2396  230,6*° 153,8® 1472® 92.0* 92,0° 26,3  263*  823* 82,7 69,3 65,7
50 229,6°  2222%  146,5% 140,8% 90,7  90,9° 26,284 263%c  80,7° 81,5 61,3% 61,3
33 193,3>  184.4® 150,5% 141,8" 880" 87,5° 26,3*  26,4* 81,3% 81,6 54,7°¢ 493de
135 40 2393 230,0° 140.8b 1322 87.0® 863" 263* 264®  81,7°  81,5° 52,6° 45,0
50 2346  224,7*  120,8c 113,1c 85,7 855" 26,3 26,3% 81,0  81,5° 434¢ 41,0
TB NI (45N) 217,25 206,15 1528 1476" 91,74 916' 261° 2625 81,74 8200 590° 539°
TB N2 (90N) 2358 22724 151,8 1462% 91.6° 91,91 263' 263 81,8 8224 684' 656"
TB N3 (135N) 222,45 2130° 13745 1291 869° 864 263" 264 81,30 820 502 451€

TB M1 (33 Khom/m*)  2104% 198,77  153,2* 1476 90,7* 90,9 262™ 263" 82,0 81,9P 62,94 57,7
TB M2 (40 Khom/m*)  236,0¢ 227,5 150,9° 143,3* 90,3® 90,0° 262 263" 81,9  82,3* 60,3% 55,0%
TB M3 (50 Khom/m*) ~ 228,9* 220,1° 137,8% 132,0F 89,1°F 89,0° 262" 263" 80,9"  82,0F 545F 51,9P

Ghi chi: Gid trj trong mai cot cia méi yéu té thi nghiém mang cling chix ** thé hién su khang khac nhau gitra cac mac bén, ky hiéu o thé hién su khang khac nhau gitra

mat do va chir ® thé hién khong khac nhau khi tuong tac gitta mat d6 va mirc bén & mire ¥ nghia o = 0,05 theo tiéu chuan Tukey. ns: sy sai khac khong ¢ ¥ nghia



PHAN 5. KET LUAN VA KIEN NGHI

5.1. KET LUAN

1. Dé tai da xay dung bo dit liéu vé dic diém néng sinh hoc va chit lwong
gao lut cua 25 mau gidng lua ban dia viing Tay Bic va 3 dong lta mai. Cac dong,
mau gidng c6 thoi gian sinh trueéng 121 - 151 ngay, ning suat 3,7 - 6,7 tin/ha, do
day vo lua 23,99 - 26,22 um, khéi lugng phadi 0,52 - 0,80 mg, ham luong lipid 2,42
- 2,77%, y-oryzanol 49,77 - 66,26 mg/100 g, protein 7,51 - 12,14%, chat luong
com lut 12 - 19 diém. Phan tich 35 chi thi phan tir phét hién 25 chi thi da hinh v6i
3,32 alen/locus, PIC téi da 0,39, phan chia vat liéu thanh 5 nhém di truyén tai hé
s6 twong dong 0,7, trong d6 Nép Pién Bién 3 tach thanh nhom riéng. Céac dong
Jal2 (vo lua day), Ja23 (phdi to), Ja35 (phdi to va vo lua day) va mau giéng NSL4
va NDB3 dugc lua chon dé thir nghiém tai cac vung trong khac nhau.

2. Panh gia 5 dong, giéng tai hai ving sinh thai cho thay diéu kién moi
truong anh hudng ré dén sinh truong, ning suat va chat lugng gao lut. Tai canh
déng Muong Thanh, diéu kién nhiét do va birc xa thuan loi gitp Ja35 dat nang suét
7,4 tin/ha (Xuan) va 6,9 tin/ha (Mua), dong thoi c6 khdi lwong hat 16n va ham
luong céc hop chét dinh dudng trong 16p cdm cao, phi hop phat trién san xuat gao
lat. Trong nhom gidng ban dia, NDB3 thé hién wu thé vé ning suat va ham luong
lipid va y-oryzanol, 12 ngudn vat liéu cho san xuat va ché bién gao lat ving mién
ndi phia BAc.

3. Mtrc bon dam anh huong rd dén hoat dong quang hop va tich lity sinh
khéi. Khi ting luong dam tir 0,5N 1én IN, cuong do quang hop ting tir 19,4 én
23,7 umol CO2/m¥s; & 1,5N, chi s6 SPAD dat 41,5 va chat kho dat 54,9 g/khom.
Tuy nhién ning sut cao nhat dat 31 g/khém ¢ mic 1N va giam & 1,5N. Mic dam
trung binh téi vu cho can bang sinh trudng va tich liiy vat chat. Chit lwong gao lut
tang theo mirc dam nhung khong cai thién ro khi bon vuot mac 1IN.

4. Mat do cay va ché do bon phan anh hudng rd dén céc yéu té ciu thanh
nang suat va ning suét cac dong, mau giéng lta. Mat do 33 khom/m? két hop bon
phan can ddi gip phat huy tiém ning cta cac vat liéu. Trong diéu kién nay, Nép
Dién Bién 3 dat 6,53 tan/ha véi 45 kg N + 90 kg P»Os + 90 kg K-O/ha, dong Ja35
dat 7,47 tan/ha tai mic 90 kg N + 90 kg P-Os + 90 kg K2O/ha, khi san xuat gao lut
chat lugng cao tai ving Tay Bic.
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5.2. PE NGHI

St dung cic mau gidng di thu thap nhu ngudn vt liéu khoi dau cho cac
chuong trinh nghién ctru vé chon tao miu giéng lua.

Phat trién san xuit mau gidng lta nép Bién Bién va dong Ja 35 dé 1am com
1t & khu vue Tay Béc. Nghién ctru cac san pham ché bién tir gao Lit véi mau gidng

nép Pién Bién va dong Ja 35.
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PHU LUC 1: THONG TIN CAC DONG, GIONG LUA THi NGHIEM

STT | Ky hiéu Tén thwong | Théng tin gidng
dong, gibng | goi
1 NDBI Nép Tan S’én pvhénql de ;téi: Phé:[ trién' f:huéi gia tri cho
lta dac san nép Tan tinh Di¢n Bién
2 NDB?2 Nép Tan Sejlfl pham OCOP xi Muong Phing, Dién
Bién
3 NDB3 Nép bién San pham ban dia ctia dong bao déan tdc Lao
Bién tai Xa Thanh An, Dién Bién
4 San pham dé tai Phuc trang giong lta Khau
z ky va Nép Tan Co Giang dia phuong ctia
NLCI Nep Tan huyén Tan Uyén tinh Lai Chau X3 Péc Ta,
Lai Chau
5 NLC2 Nép Tan San pham dé tai: Phuc trang va xay dung
6 NLC3 Tan Pom nhin hi¢u san pham hai giéng lia Khau
7 , Luong Phung tai huyén Phong Tho va nép
NLC4 Tan Pom Tan Pom tai huyén Than Uyén.
8 NSL1 Nép Tan San pham OCOP X Ngoc Chién, Son La
9 San pham dé tai phuc trang giong la nép
NSL2 Nép Tan tan tinh Son La tai Xa Muong Chanh, Son
La
10 . San pham ban dia cua dong bao dan toc Thai
NSL3 Tan Vang tai Xa Mai Son, Son La
11 NSL4 Nép Son La
12 NSL5 Tan Hin
13 NSL6 Tan Pya San pham chi dan dia 1y nép tan Muodng Va
14 NSL7 Tan Lanh X4 Sép Cop, Son La
15 NSLS Tan Do
16 NSL9 Tan Luong
17 NSL10 Tan Hoa
18 NSL11 Tan Lanh San pham ban dia ctia ddng bao dan toc Thai
19 NSL12 Tan Thom tai Xa Hudi Mot, Son La
20 NSLI13 Tan Luong
21 NSL14 Tan Trang San pham ban dia ctia ddng bao dan toc Thai
22 NSL15 Tan L6ng tai Xa Binh Thuan, Son La
23 NSL16 Tan Nhe San pham ban dia ctia ddng bao dan toc Thai
24 | NSLLY TanVang | i Xa Yén Son, Son La '
25 NSL18 Tan D6
26 Ja 12 Japonica 12 Dong Ja 12 ¢6 vo lua day,
27 Ja23 Japonica 23 Dong Ja 23 ¢6 phdi to
28 Ja 35 Japonica 35 Dong Ja 35 ¢6 phoi to va vo luya day




PHU LUC 2: ANH PIEN DI PHAN TiCH PA DANG DI TRUYEN

Bang thong tin moi sir dung trong thi nghiém SSR

Marker NST Forward (5°-3) Reverse (5°-3°)

RM495 1 AATCCAAGGTGCAGAGATGG CAACGATGACGAACACAACC
RM283 1 ATTTGAGGAGCTGGTGAGAG CGTTGTTGATGAGGAGGTTG
RM237 1 CAAATCCCGACTGCTGTCC TGGGAAGAGAGCACTACAGC
RM431 1 TCCTGCGAACTGAAGAGTTG AGAGCAAAACCCTGGTTCAC
RM154 2 ACCCTCTCCGCCTCGCCTCCTC CTCCTCCTCCTGCGACCGCTCC
RM452 2 CTGATCGAGAGCGTTAAGGG GGGATCAAACCACGTTTCTG
RM338 3 CACAGGAGCAGGAGAAGAGC GGCAAACCGATCACTCAGTC
RM514 3 AGATTGATCTCCCATTCCCC CACGAGCATATTACTAGTGG
RM124 4 GAGCTAGGAGCAAGAGGAAG CTCCCATGTTGTTGATGAGG
RM507 5 CTTAAGCTCCAGCCGAAATG CTCACCCTCATCATCGCC
RM413 5 GGATCGATGTTGTTGAGGAG CTGCTGCTTCTTGTTGTTCC
RM161 5 TGCAGATGAGAAGCGGCGCCTC TGTGTCATCAGACGGCGCTCCG
RM133 6 GTTGCTGCTGCTGCTGTTG CGATGTTGTTGTTGCTGC
RM162 6 GTTGCTGCTGCTGTTGTTG CTGCTGCTGTTGTTGTTGC
RM125 7 GTGTTGCTGCTGTTGCTG CGATGTTGTTGCTGTTGC
RM118 7 TTGTTGCTGCTGTTGTTG CGATGTTGTTGTTGTTGC
RM152 8 GAAACCACCACACCTCAC TTGTTGGCCATGTTGTTG
RM284 8 AGGAGGAGGAGGAGGAGG CCTCTCTCTCTCTCTCTC
RM433 8 TGCGCTGAACTAAACACAGC AGACAAACCTGGCCATTCAC
RM316 9 TTGTTGTTGCTGCTGTTG CGATGTTGTTGTTGTTGC
RM271 10 TCAGATCTACAATTCCATCC TCGGTGAGACCTAGAGAGCC
RM484 10 TGAGGAGGTTGTTGTTGG CGATGTTGTTGTTGTTGC
RM536 11  TGTTGTTGTTGTTGTTGG CGATGTTGTTGTTGTTGC
RM277 12 TTGTTGTTGTTGTTGTTG CGATGTTGTTGTTGTTGC




Két qua dién di san pham PCR 25 méu gidng lta sir dung chi thi RM495

Két qua dién di san pham PCR 25 méu gidng lua sir dung chi thi RM283

Két qua dién di san pham PCR 25 méu gidng lua sir dung chi thi RM237

Két qua dién di san pham PCR 25 mau gidng lta sir dung chi thi RM431

14




Két qua dién di san pham PCR 25 mau gidng lta sir dung chi thi OSR13

Két qua dién di san pham PCR 25 mau gidng lua sir dung chi thi RM338
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Két qua dién di san pham PCR 25 méu gidng lua sir dung chi thi RM514
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Két qua dién di san pham PCR 25 mau gidng lta sir dung chi thi RM507
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Két qua dién di san pham PCR 25 méu gidng lua sir dung chi thi RM413
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Két qua dién di san pham PCR 25 méu gidng lua sir dung chi thi RM133



Két qua dién di san pham PCR 25 méu gidng lta sir dung chi thi RM455

Két qua dién di san phdm PCR 25 mau gidéng laa sir dung chi thi RM408

Két qua dién di san phdm PCR 25 mAu gidng laa sir dung chi thi RM284



Két qua dién di san pham PCR 25 méu gidng lua sir dung chi thi RM277

Két qua dién di san pham PCR 25 méu gidng lua sir dung chi thi RM552
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Két qua dién di san pham PCR 25 mau giéng laa sir dung chi thi RM19
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Két qua dién di san pham PCR 25 mau gidng lta sir dung chi thi RM105
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Ket qua dlen d1 san pharn PCR 25 méu gidng lua st dung chi thi RM474
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PHU LUC 3: SO LIEU KHi TUQNG NAM 2021, 2022, 2023 TAI MOC CHAU SON LA
VA THANH PHO PIEN BIEN, PIEN BIEN
SO LIEU KHi HAU MOC CHAU VA THANH PHO DIEN BIEN NAM 2021

Nhi¢t 6 Dién Bién | Nhi¢t @ Moc Chau | Luong mua Gio néng

o mip T8 cao | mp |0 ST G
Thé‘“g 165 23,8 |12,5 [123 [172 |94 [269 [219 |1598 |1344
ghé‘“g 183 (262 [135 [13,8 |190 |108 [264 |21,3 1773 |1282
ghé‘ng 21,0 290 [158 [172 |228 |13.8 |556 |499 |1984 |[1513
Zhé‘ng 238 |31,0 [193 [206 |263 [17,0 |1151 |101,9 |202,0 |[170,6
zhé‘“g 25,5 |31,7 |21,7 [226 |27 [194 [1825 |[1826 |2023 |191,0
ghé‘ng 263 |31,1 [234 |233 |27,7 |20,6 |2535 |2313 |141,3 |1555
?lé‘ng 259 |304 [233 |232 |276 |20,6 |314,6 |2680 |1327 |[1623
ghé‘ng 256 304 (230 [227 |270 |20,1 |3166 |3186 |1486 |1549
ghéng 249 1305 [21,7 [21,5 |258 |18,8 |150,7 |2572 |1684 |157,1
?(l)lé‘ng 229 (292 194 [192 [23,5 [164 |594 |1323 |170,5 |[150,4
ﬁlé‘ng 197 26,7 |157 |162 |208 [132 |325 |380 [160,5 |149,0
E‘é‘ng 16,5 23,9 |124 [13,1 |180 |100 [261 |180 |160,0 |1526
TB 222 [286 |185 |188 |23,6 |158 |1573,5 | 16404 |20254 | 1851,1




SO LIEU KHI TUONG THANH PHO DIEN BIEN NAM 2022

Nhiét d6 (Pon vi °C) Luong mua | Gid nang

Thing Tuan Trung binh | Tdi cao Téi thap (Bonvi: (Dorn vE
mm) G10)
Tuan1 | 19.1 29.2 13.7 - 48.2
Thang 01 | Tudn 1l | 18.8 25.4 13.5 47.9 41.6
Tuan III | 18.9 29.4 13.3 15.0 72.5
Tuanl | 18.0 30.3 13.8 5.8 29.8
Thang 02 | Tuan Il |20.2 30.4 11.9 83.4 81.5
Tuan III | 14.9 26.9 9.6 6.5 23.1
Tuanl |22.3 33.2 15.8 14.9 53.5
Thang 3 Tudn 1T | 24.9 33.2 19.5 29.4 83.0
Tuan I11 | 24.4 33.3 19.1 21.0 57.5
Tuanl |21.0 30.5 13.0 0.3 45.3
Thang 4 Tudn 11 | 24.0 33.5 18.9 76.6 88.0
Tuan III | 25.7 35.4 19.1 7.0 75.3
Tuanl | 23.6 31.7 16.1 68.4 44.9
Thang 5 Tudn 1T | 25.1 33.1 20.2 55.8 49.4
Tuan 11T | 26.0 34.8 22.7 132.0 55.6
Tuan1 |26.1 33.1 23.0 66.7 17.7
Thang 6 Tuan 1T | 26.3 33.3 22.1 133.3 30.6
Tuan III | 26.5 33.9 22.5 59.8 52.2
Tuan1 |27.3 34.6 23.3 84.2 46.2
Thang 7 Tuan 1T | 27.8 25.5 22.1 62.1 89.6
Tuan III | 27.5 36.0 23.3 25.7 86.8
Tudnl |26.4 33.8 22.1 65.2 52.9
Thang 8 Tuan Il | 26.4 34.6 22.0 105.1 63.6
Tuan 11T | 26.9 34.3 222 91.0 69.4
Tudnl |26.3 35.5 22.3 15.3 50.9
Thang 9 Tuan Il |25.5 33.7 21.9 55.0 57.5
Tuan 11T | 25.2 32.5 20.3 2.6 51.5
Tuan1 | 25.0 32.6 20.5 14.6 53.0
Thang 10 | TuanII | 22.3 30.4 13.7 32.0 81.3
Tuan III | 23.1 32.5 17.2 28.0 68.7
Tuan1 | 20.0 30.0 13.1 - 65.0
Thang 11 | Tuan Il |22.8 31.1 15.1 13.9 62.6
Tuan III | 23.2 30.8 18.0 10.1 45.2
Tuanl |21.0 28.9 17.0 1.4 25.6
Thang 12 | Tuan Il | 16.9 24.9 7.3 - 67.1
Tuan I1I | 16.8 25.0 12 35.4 29.4




SO LIEU KHI TUONG CAO NGUYEN MOC CHAU SON LA NAM 2022

‘ Nhiét do (Pon vi °C) Luong mua | Gid nang
Thang Tuan .. oz (Pon vi: (Pon vi:
Trung binh | T6i cao Toi thap .\

mm) G10)

) Tuén I 14.7 22.8 10.0 1.6 22.1
Thang <

o1 Tuén II 13.8 23.0 9.0 27.9 48.2

Tuan 111 15.4 25.1 7.0 8.4 65.6

] Tuén I 10.8 23.0 6.1 11.4 19.1
Thang <

0 Tuén II 13.8 25.4 3.5 83.9 23.2

Tuén III 8.5 24.8 2.8 1.5 26.4

Tuan I 17.2 26.3 11.7 3.3 21.9

Thang 3 | Tuan II 19.4 28.4 15.1 9.7 68.5

Tuan Il | 19.8 30.3 12.1 134.1 45.4

Tuan I 16.4 25.2 10.0 7.4 65.2

Thang 4 | Tuan II 19.3 28.5 13.3 29.3 60.5

Tuan III | 23.8 33.0 14.9 0.0 66.3

Tuan I 20.2 28.1 13.4 47.7 29.9

Thang 5 | Tuan II 21.1 29.0 14.6 56.5 27.4

Tuan III | 22.3 30.3 18.9 154.6 69.4

Tuan [ 24.0 30.0 20.1 118.7 56.7

Thang 6 | Tuan II 23.7 29.6 19.6 32.3 60.1

Tuan III | 24.2 31.0 18.7 104.8 32.2

Tuan I 243 30.8 20.3 27.2 50.1

Thang 7 | Tuan II 24.2 31.4 20.4 52.7 80.5

Tuan III | 24.2 30.8 19.4 70.5 60.8

Tuan I 23.2 29.9 18.9 132.7 514

Thang 8 | Tuan II 23.1 29.2 19.7 203.8 61.8

Tuan III | 23.9 30.5 19.6 146.7 59.9

Tuan I 223 28.7 18.9 164.3 38.1

Thang 9 | Tuan II 22.9 29.4 19.1 101.6 56.0

Tuan III | 207 26.7 17.1 139.0 31.3

] Tuan I 20.4 26.0 14.6 64.5 68.7
Théng X

0 Tuan 11 18.0 24.0 11.7 3.1 69.1

Tuan 111 18.9 25.9 13.7 2.4 15.6

) Tuén I 17.0 24.5 11.5 0.0 26.3
Théng X

" Tuan 11 20.2 25.7 16.0 2.6 58.2

Tuan III | 204 28.0 14.6 18.2 52.6

] Tuan I 13.3 222 9.2 1.8 14.2
Théng X

s Tuan II 11.4 19.7 5.1 2.2 73.0

Tuan 111 118 19.5 6.7 13.1 13.2




SO LIEU KHI TUONG THANH PHO PIEN BIEN NAM 2023

Nhiét d6 (Pon vi °C) Luong mua | Gio nang
Thing fuan Trung binh Téi cao Téi thap (Bon v (Dorn vE
mm) Gi0)
Tuén I 16.7 26.7 11.9 - 44.7
Thang 01 | Tuan Il | 17.8 28.4 13.9 - 49.0
Tuan II | 16.1 28.1 8.5 - 69.0
Tuén I 21.3 30.6 12.3 7.2 81.3
Thang 02 | TuanII | 20.1 32.0 13.9 - 55.9
Tuan I | 19.5 18.6 11.2 - 55.2
Tuan I 20.5 31.0 13.9 2.4 53.5
Thang3 | TuanIl | 21.6 32.2 16.1 37.3 52.7
Tuan I | 23.4 33.6 17.8 12.2 73.1
Tuan I 23.9 34.5 16.8 0 73.8
Thang4 | TuanIl | 26.1 38.4 19.1 0 89.2
Tuan III | 25.4 38.4 18.4 18.3 78.5
Tuan I 26.9 39.2 23.9 3.2 84.8
Thang5 | TuanII | 25.9 36.7 22.1 23.5 72.1
Tuan III | 28.2 38.8 26.4 23.5 102.4
Tuan I 27.9 38.6 22.6 19.4 73.4
Thang6 | TuanI1I | 27.3 34.3 23.9 18.2 47.9
TuanIII | 27.6 353 23.5 19.1 57.1
Tuan I 27.6 34.6 26.7 10.8 55.7
Thang7 | TuanIl | 26.5 35.6 24.5 15.9 63.4
Tuan III | 27.0 35.9 25.2 36.0 73.7
Tuan I 25.0 29.6 222 244.4 3.7
Thang8 |TuanIl | 26.7 33.1 23.1 40.6 39.2
Tuan III | 26.2 33.8 22.7 43.0 39.3
Tuan I 26.3 35.5 23.6 6.8 55.2
Thang9 | TuanIl | 26.2 34.4 24.2 22.3 43.5
Tuan I | 26.6 34.8 242 63.1 66.0
Tuan I 26.5 35.7 20.5 13.9 57.6
Thang 10 | TudnII | 24.0 33.7 18.5 0.7 54.6
Tuan I | 24.5 33.7 19.0 4.0 81.9
Tuan I 24.8 33.8 22.5 2.8 52.8
Thang 11 | TuanII | 21.6 33.7 21.0 - 59.8
Tuan I | 19.4 32.6 20.9 - 72.8
Tuan I 22.2 30.9 16.3 23.6 30.6
Thang 12 | TudnII | 22.1 31.3 16.1 - 70.1
TuanIII | 16.3 31.3 8.2 - 71.6




SO LIEU KHI TUONG CAO NGUYEN MOC CHAU NAM 2023

, R Nhiét d6 (Pon vi °C) Luong mua Gid ning (Pon
Thang Tuan - - — : .
Trung binh | T6i cao | Toi thap | (Pon vi: mm) | vi: Gi0)
, Tuén I 12.7 20.5 7.1 1.6 19.5
;)Filang Tuén 11 12.4 255 |5.0 35 427
Tuén I1I 10.8 24.2 3.3 3.0 83.4
, Tuan I 22.6 29.8 9.0 4.6 46.7
g;l ang Tuén 11 212 357 | 153 0.8 62.1
Tuan III 18.8 27.0 9.8 0.0 44.2
Tuan I 16.1 24.1 10.3 2.3 64.4
Thang 3 | Tuan II 18.3 31.0 11.0 1.4 49.5
Tuan III 20.2 32.4 12.4 11.0 493
Tuan I 21.2 33.2 13.4 1.8 56.2
Thang 4 | Tuan II 23.8 35.3 16.1 2.5 64.1
Tuan I11 23.1 34.5 15.4 37.9 49.8
Tuén I 25.4 36.3 16.0 20.8 68.5
Thang 5 | Tuan II 23.8 34.6 15.7 5.4 79.0
Tuan III 26.0 36.2 19.3 85.1 97.8
Tuan I 24.8 35.3 20.2 121.5 48.9
Thang 6 | Tuan II 24.5 30.5 20.5 220.3 61.8
Tuan 111 24.4 32.2 20.4 78.4 47.0
Tuén I 26.1 33.5 20.0 78.1 47.9
Thang 7 | Tuan II 24.6 31.4 21.0 51.5 39.8
Tuén I1I 25.0 32.6 20.5 10.0 35.2
Tuén I 22.8 29.6 20.5 135.1 66.2
Thang 8 | Tuan II 23.7 31.3 20.4 90.8 42.1
Tuan III 234 29.7 18.0 59.9 71.0
Tuan I 23.1 29.1 17.5 29.3 58.2
Thang 9 | Tuan II 22.0 29.0 18.8 125 49.6
Tuén I1I 22.3 29.5 18.8 117.7 55.9
Tuéan I 21.8 30.0 17.0 9.8 522
Théang 3
0 Tuan II 19.3 26.3 15.2 2.0 44.6
Tuan 111 19.4 25.9 15.7 8.9 50.9
, Tuan I 21.1 28.5 14.9 18.7 62.1
ﬂmg Tuén 11 16.1 280 |95 11.3 72.4
Tuén I1I 16.5 24.0 9.6 0.0 16.9
, Tuan I 16.7 29.2 11.4 0.0 26.6
E‘ ang Tuén 11 15.8 263 | 7.0 0.0 241
Tuan III 11.6 24.0 2.7 0.0 35.9




PHU LUC 4: KET QUA XU LY SO LIEU THi NGHIEM
3/31/2022 22:23:38 PM

KET QUA XU LY SO LIEU VUNG SINH THAI NAM 2021 SON LA - BPIEN BIEN
General Linear Model: Cao X, Cao M, ... versus Giong, Vung

Factor Type Levels Values

Giong fixed 5 Ja23,Jal2,Ja35, NBD3, NSL4

Vung fixed 2 Dién Bién, Son La

Grouping Information Using Tukey Method and 95.0% Confidence for Cao X

Giong Vung N Mean Grouping
NSL4 bién Bién 3 150.3 A
NSL4 Sonla 3 147.7 A
NBD3 SonLa 3 1260 B
NBD3 biénBién 3 117.0 B
Jal2 DPignBién 3 979 C
Ja23 PignBién 3 97.8 C
Ja35 DbiénBién 3 973 C
Jal2 SonlLa 3 938 C
Ja23 SonLa 3 937 C
Ja35 SonLa 3 935 C

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Cao X

Giong N Mean Grouping
NSL4 6 149.0 A
NBD3 6 121.5 B
Jal2 6 958 C
Ja23 6 957 C
Ja35 6 954 C

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Cao X

Vung N Mean Grouping
bién Bién 15 112.0 A
SonLa 15 1109 B

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for Cao M



Giong Vung N Mean Grouping
NSL4 Di¢én Bién 3 158.0 A
NSL4 SonLa 3 153.0 A
NBD3 bién Bién 3 127.0 B
NBD3 SonlLa 3 1240 B
Ja23 Pi¢nBién 3 107.8 C
Ja35 DPiénBién 3 107.6 C
Jal2 DPién Bién 3 106.1 C
Ja35 SonlLa 3 97.1 C
Jal2 SonLa 3 97.0 C
Ja23 SonLa 3 96.8 C

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Cao M

Giong N Mean Grouping

NSL4 6 1555 A

NBD3 6 1255 B

Ja35 6 1024 C

Ja23 6 1023 C

Jal2 6 101.6 C

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for Cao M

Vung N Mean Grouping
bién Bién 15 121.3 A
SonLa 15 113.6 B

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Nhanh X

Giong Vung N Mean Grouping
Ja35 DiénBién 3 10.7 A
Ja23 PiénBién 3 10.0 B
NSL4 bPi¢n Bién 3 9.7 B
Jal2 DiénBién 3 9.7 B
NBD3 biénBién 3 9.7 B
Ja35 SonLa 3 9.6 B
NSL4 SonlLa 3 93 C
NBD3 SonlLa 3 93 C
Ja23 SonLa 3 92 C
Jal2 SonLa 3 92 C



Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for Nhanh X

Giong N Mean Grouping
Ja35 6 10.1 A

Ja23 6 9.6 B

NSL4 6 95 B

NBD3 6 95 B

Jal2 6 94 B

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for Nhanh X

Vung N Mean Grouping
bién Bién 15 99 A
SonLa 15 93 B

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for Nhanh M

Giong Vung N Mean Grouping

Jal2 DPi¢énBién 3 109 A

Ja35 DiénBién 3 10.8 A

Ja23 DiénBién 3 10.8 A

Ja35 SonlLa 3 10.7 A

Jal2 SonLa 3 9.7 B

Ja23 SonLa 3 9.7 B

NBD3 SonlLa 3 9.7 B

NSL4 SonLa 3 93 C

NSL4 bPi¢n Bién 3 93 C

NBD3 biénBién 3 93 C

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Nhanh M
Giong N Mean Grouping

Ja35 6 10.8 A

Jal2 6 103 AB



Ja23 6 103 AB
NBD3 6 95 B
NSL4 6 93 B

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Nhanh M

Vung N Mean Grouping
bién Bién 15 10.3 A
SonLa 15 9.8 B

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for CKTL DN X

Giong Vung N Mean Grouping
NBD3 biénBién 3 31.7 A
Ja35 DiénBién 3 31.0 AB
NBD3 SonLa 3 30.7 AB
Ja35 SonLa 3 30.0 ABC
Ja23 PiénBién 3 27.1 BCD
NSL4 bi¢n Bién 3 270 BCD
Ja23 SonLa 3 262 CD
NSL4 SonlLa 3 260 CD
Jal2 Dién Bién 3 25.3 D
Jal2 SonLa 3 25.0 D

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for CKTL DN X

Giong N Mean Grouping
NBD3 6 312 A

Ja35 6 305 A

Ja23 6 26.7 B

NSL4 6 265 B

Jal2 6 251 B

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for CKTL DN X



Vung N Mean Grouping
bién Bién 15 284 A
SonLa 15 27.6 B

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for CKTL DN M

Giong Vung N Mean Grouping
NBD3 biénBién 3 31.7 A
NBD3 SonlLa 3 30.7 A
NSL4 SonlLa 3 253 B
NSL4 bién Bién 3 253 B
Ja35 DPiénBién 3 24.7 B
Ja35 Sonla 3 240 B
Ja23 PiénBién 3 23.1 B
Ja23 SonlLa 3 225 B
Jal2 SonlLa 3 21.7 B
Jal2 biénBién 3 21.7 B

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for CKTL DN M

Giong N Mean Grouping
NBD3 6 312 A

NSL4 6 253 B

Ja35 6 244 BC

Ja23 6 228 CD
Jal2 6 21.7 D

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for CKTL DN M

Vung N Mean Grouping
bién Bién 15 253 A
SonLa 15 248 B

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for CKTL T X

Giong Vung N Mean Grouping
NBD3 bién Bién 3 69.0 A
NSL4 SonLa 3 663 AB
NBD3 SonlLa 3 653 ABC



NSL4 DiénBién 3 64.7 ABCD
Ja35 SonLa 3 593 BCDE
Ja23 Sonla 3 572 CDE
Jal2 DPiénBién 3 56.7 CDE
Ja23 Dién Bién 3 56.4 DE
Ja35 Dién Bién 3 55.7 E
Jal2 SonLa 3 55.7 E

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for CKTL T X

Giong N Mean Grouping
NBD3 6 67.1 A
NSL4 6 655 A
Ja35 6 575 B
Ja23 6 56.8 B
Jal2 6 562 B

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for CKTL T X

Vung N Mean Grouping
SonLa 15 60.8 A
bién Bién 15 60.5 B

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for CKTL T M

Giong Vung N Mean Grouping
NBD3 bién Bién 3 67.7 A
NSL4 bDién Bién 3 67.0 A
NBD3 SonlLa 3 66.7 A
NSL4 SonlLa 3 643 A
Ja35 SonlLa 3 46.7 B
Ja35 DiénBién 3 46.0 B
Ja23 PiénBién 3 45.1 B
Ja23 SonLa 3 447 B
Jal2 DiénBién 3 43.0 B
Jal2 SonLa 3 41.0 B



Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for CKTL T M

Giong N Mean Grouping
NBD3 6 67.2 A
NSL4 6 65.7 A
Ja35 6 464 B
Ja23 6 449 B
Jal2 6 420 B

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for CKTL T M

Vung N Mean Grouping
bién Bién 15 53.8 A
SonLa 15 527 B

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for CKTL CS X

Giong Vung N Mean Grouping
NBD3 Di¢n Bién 3 89.7 A
NBD3 SonLa 3 893 A
NSL4 bDién Bién 3 87.3 A
NSL4 SonlLa 3 84.0 AB
Ja35 PiénBién 3 81.7 ABC
Ja35 SonLa 3 81.0 ABC
Ja23 DbiénBién 3 73.5 BCD
Ja23 SonLa 3 721 CD
Jal2 Pién Bién 3 64.3 D
Jal2 SonLa 3 63.0 D

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for CKTL CS X

Giong N Mean Grouping
NBD3 6 89.5 A

NSL4 6 85.7 AB

Ja35 6 814 B

Ja23 6 728 C



Jal2 6 63.7 D

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for CKTL CS X

Vung N Mean Grouping
bién Bién 15 79.3 A
SonLa 15 779 B

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for CKTL CS M

Giong Vung N Mean Grouping
NBD3 bDién Bién 3 84.0 A
NBD3 SonLa 3 83.7 A
NSL4 SonLa 3 82.0 A
NSL4 bDién Bién 3 81.3 A
Ja35 SonlLa 3 74.7 AB
Ja35 DiénBién 3 743 AB
Ja23 DiénBién 3 67.3 B
Ja23 SonlLa 3 657 BC
Jal2 PiénBién 3 56.0 CD
Jal2 SonLa 3 54.0 D

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for CKTL CS M

Giong N Mean Grouping
NBD3 6 83.8 A

NSL4 6 81.6 A

Ja35 6 745 B

Ja23 6 665 C

Jal2 6 55.0 D

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for CKTL CS M

Vung N Mean Grouping
bién Bién 15 72.6 A
SonLa 15 72.0 B



Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Bong X

Giong Vung N Mean Grouping
Ja35 Dién Bién 3 237.0 A
Jal2 Dién Bién 3 236.3 A
Ja23 Pién Bién 3 2354 A
Ja35 SonLa 3 233.7 A

Ja23 SonLa 3 232.1 A

Jal2 SonLa 3 2303 A
NSL4 Sonla 3 2283 AB
NSL4 bién Bién 3 2213 ABC
NBD3 biénBién 3 197.3 BC
NBD3 Sonla 3 1923 C

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Bong X

Giong N Mean Grouping
Ja35 6 2353 A

Ja23 6 233.7 A

Jal2 6 2333 A

NSL4 6 2248 A

NBD3 6 1948 B

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for Bong X

Vung N Mean Grouping
bi¢én Bién 15 2255 A
SonLa 15 2233 B

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for Bong M

Giong Vung N Mean Grouping
Ja35 bién Bién 3 231.7 A
Ja 23 bién Bién 3 230.9 A
Jal2 Dién Bién 3 230.7 A



Ja35 SonLa 3 227.8 AB
Ja23 SonLa 3 2248 ABC
Jal2 SonLa 3 2203 ABC
NSL4 bDién Bién 3 215.7 ABC
NSL4 Sonla 3 2140 ABC
NBD3 DiénBién 3 198.7 BC
NBD3 SonLa 3 1933 C

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Bong M

Giong N Mean Grouping
Ja35 6 2298 A

Ja23 6 227.8 A

Jal2 6 2255 A

NSL4 6 214.8 AB
NBD3 6 196.0 B

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Bong M

Vung N Mean Grouping
bién Bién 15 221.5 A
SonLa 15 216.0 B

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Hat X

Giong Vung N Mean Grouping
NBD3 SonLa 3 151.7 A
Ja35 SonLa 3 1503 AB
NSL4 SonLa 3 150.0 AB
Ja35 bién Bién 3 146.3 ABC
NBD3 biénBién 3 1453 ABC
NSL4 Di¢n Bién 3 143.7 BC
Jal2 SonLa 3 143.7 BC
Ja23 SonlLa 3 1433 BC
Jal2 Pién Bién 3 141.7 C
Ja23 DiénBién 3 141.0 C

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Hat X



Giong N Mean Grouping
NBD3 6 1485 A

Ja35 6 1483 A

NSL4 6 146.8 AB

Jal2 6 142.7 BC
Ja23 6 1422 C

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for Hat X

Vung N Mean Grouping
SonLa 15 147.8 A
bién Bién 15 143.6 B

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for Hat M

Giong Vung N Mean Grouping
NSL4 SonLa 3 160.0 A
NBD3 SonLa 3 158.0 AB
Ja35 SonLa 3 158.0 AB
Ja23 SonLa 3 153.0 ABC
Ja35 PiénBién 3 150.3 ABC
Ja23 Pién Bién 3 150.0 ABC
Jal2 SonlLa 3 148.7 BC
NBD3 biénBién 3 147.0 C
NSL4 bién Bién 3 1457 C
Jal2 DiénBién 3 1453 C

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Hat M

Giong N Mean Grouping
Ja35 6 1542 A

NSL4 6 152.8 AB
NBD3 6 152.5 AB
Ja23 6 151.5 AB

Jal2 6 147.0 B



Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Hat M

Vung N Mean Grouping
SonLa 15 1555 A
bién Bién 15 147.7 B

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for P 1000 X

Giong Vung N Mean Grouping
NBD3 SonLa 3 33.1 A
NBD3 biénBién 3 31.9 B
NSL4 Sonla 3269 C
Ja35 SonlLa 3 267 C
Ja23 SonlLa 3 264 C
Ja35 Di¢énBién 3 264 C
Jal2 SonlLa 3 264 C
Jal2 Di¢énBién 3 263 C
Ja23 biénBién 3 262 C
NSL4 bi¢én Bién 3 26.1 C

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for P 1000 X

Giong N Mean Grouping
NBD3 6 325 A
Ja35 6 266 B
NSL4 6 265 B
Jal2 6 263 B
Ja23 6 263 B

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for P 1000 X
Vung N Mean Grouping

SonLa 15 279 A

bién Bién 15 274 B

Means that do not share a letter are significantly different.



Grouping Information Using Tukey Method and 95.0% Confidence for P 1000 M

Giong Vung N Mean Grouping
NBD3 SonLa 3 33.1 A
NBD3 biénBién 3 31.4 B
NSL4 Sonla 3274 C
Ja35 DbiénBién 3 264 CD
Ja35 SonlLa 3 264 CD
Ja23 SonLa 3 262 CD
Jal2 SonLa 3 26.1 CD
Ja23 biénBién 3 26.1 CD
Jal2 PiénBién 3 26.1 CD
NSL4 Dién Bién 3 25.9 D

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for P 1000 M

Giong N Mean Grouping
NBD3 6 323 A
NSL4 6 26.7 B
Ja35 6 264 B
Ja23 6 262 B
Jal2 6 26.1 B

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for P 1000 M

Vung N Mean Grouping
SonLa 15 27.8 A
bi¢n Bién 15 27.2 B

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for NSTT X

Giong Vung N Mean Grouping
Ja35 SonlLa 3 75 A

Ja35 biénBién 3 7.2 AB

Ja23 DiénBién 3 7.0 AB

Jal2 Pi¢nBién 3 6.9 ABC
Ja23 SonLa 3 6.8 ABC
NBD3 SonlLa 3 65 BC
Jal2 SonLa 3 64 BCD



NBD3 DiénBién 3 6.0 CD
NSL4 SonlLa 3 5.6 D
NSL4 bi¢n Bién 3 5.5 D

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for NSTT X

Giong N Mean Grouping
Ja35 6 74 A

Ja23 6 69 AB

Jal2 6 6.6 BC
NBD3 6 63 C
NSL4 6 5.6 D

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for NSTT X

Vung N Mean Grouping
SonLa 15 6.6 A
bién Bién 15 6.5 B

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for NSTT M

Giong Vung N Mean Grouping
Ja35 SonLa 3 7.1 A

Ja35 DiénBién 3 6.8 AB
Ja23 DiénBién 3 6.6 ABC
Ja23 SonLa 3 6.6 ABC
NBD3 biénBién 3 6.5 ABC
Jal2 PiénBién 3 6.5 ABC
NBD3 SonlLa 3 64 ABC
Jal2 SonLa 3 6.0 BC
NSL4 PiénBién 3 6.0 BC
NSL4 Sonla 3 57 C

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for NSTT M



Giong N Mean Grouping
Ja35 6 69 A

Ja23 6 6.6 AB

NBD3 6 64 AB

Jal2 6 6.3 BC
NS4 6 59 C

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for NSTT M

Vung N Mean Grouping
Pién Bién 15 6.5 A
SonLa 15 64 B

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for TLC/GL X

Giong Vung N Mean Grouping
Ja35 Pi¢nBién 3 13.8 A

Ja35 SonlLa 3 134 AB

Ja23 SonLa 3 132 ABC
Jal2 SonlLa 3 125 ABCD
NBD3 biénBién 3 12.3 ABCD
Ja23 PbignBién 3 122 ABCDE
NSL4 biénBién 3 11.9 BCDE
NSL4 SonlLa 3 11.6 CDE
Jal2 Pi¢n Bién 3 11.1 DE
NBD3 SonLa 3 10.5 E

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for TLC/GL X

Giong N Mean Grouping
Ja35 6 13.6 A

Ja23 6 12.7 AB

Jal2 6 11.8 BC
NSL4 6 11.7 BC
NBD3 6 114 C

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for TLC/GL X



Vung N Mean Grouping
bi¢n Bién 15 123 A
SonLa 15 122 A

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for TLC/GL M

Giong Vung N Mean Grouping
Ja35 DiénBién 3 13.7 A

Ja35 SonlLa 3 133 AB
Ja23 DiénBién 3 13.2 AB
Ja23 SonLa 3 128 ABC
NBD3 bDiénBién 3 12.7 ABC
Jal2 DiénBién 3 12.7 ABC
Jal2 SonLa 3 123 ABCD
NSL4 bi¢nBién 3 11.7 BCD
NSL4 SonlLa 3 11.3 CD
NBD3 SonLa 3 10.7 D

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for TLC/GL M

Giong N Mean Grouping
Ja35 6 135 A

Ja23 6 13.0 A

Jal2 6 12.5 AB

NBD3 6 11.7 B
NSL4 6 115 B

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for TLC/GL M

Vung N Mean Grouping
bi¢n Bién 15 12.8 A
SonLa 15 12.1 B

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Phoi SLX

Giong Vung N Mean Grouping



Ja35 DiénBién 3 0.8 A

Ja35 SonLa 3 0.8 AB
Ja23 PiénBién 3 0.8 AB
NBD3 DbiénBién 3 0.7 BC
Jal2 PiénBién 3 0.7 BC
Ja23 SonLa 3 0.7 BC
Jal2 SonLa 3 0.7 BC
NSL4 Sonla 3 0.7 BC
NBD3 SonlLa 3 0.7 BC
NSL4 biénBién 3 0.6 C

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Phoi SLX

Giong N Mean Grouping
Ja35 6 0.8 A

Ja23 6 0.7 B

Jal2 6 0.7 BC
NBD3 6 0.7 BC
NSL4 6 0.7 C

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for Phoi SLX

Vung N Mean Grouping
bién Bién 15 0.7 A
SonLa 15 0.7 B

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for Phoi SLM

Giong Vung N Mean Grouping
Ja35 PiénBién 3 09 A

Ja35 Sonla 3 0.8 AB

NBD3 biénBién 3 0.8 ABC
Ja23 Pi¢nBién 3 0.8 ABC
Ja23 SonLa 3 0.8 ABC

Jal2 DbiénBién 3 0.7 BC

Jal2 SonLa 3 0.7 BC



NSL4 SonLa 3 0.7 BC
NBD3 SonlLa 3 0.7 BC
NSL4 biénBién 3 0.7 C

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Phoi SLM

Giong N Mean Grouping
Ja35 6 0.8 A

Ja23 6 0.8 AB

NBD3 6 0.8 BC
Jal2 6 0.7 BC
NSL4 6 0.7 C

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Phoi SLM

Vung N Mean Grouping
bién Bién 15 0.8 A
SonLa 15 0.7 B

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Vo lua SLX

Giong Vung N Mean Grouping
Ja35 SonlLa 3 248 A
Ja35 DiénBién 3 24.7 A
Jal2 Dién Bién 3 24.7 A
Jal2 SonlLa 3 245 B
NSL4 bi¢n Bién 3 243 C
NBD3 bDiénBién 3 243 C
Ja23 DiénBién 3 243 C
NBD3 Sonla 3242 C
NSL4 SonlLa 3 24.1 D
Ja23 SonLa 3 24.1 D

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Vo lua SLX

Giong N Mean Grouping
Ja35 6 248 A

Jal2 6 246 B

NBD3 6 243 C



NSL4 6 24.2 D
Ja23 6 24.2 D

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for Vo lua SLX

Vung N Mean Grouping
bién Bién 15 245 A
SonLa 15243 B

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for Vo lua SLM

Giong Vung N Mean Grouping
Ja35 Pi¢n Bién 3 249 A
Jal2 DPi¢n Bién 3 24.8 A
Ja35 SonlLa 3 248 A
NBD3 biénBién 3 24.7 B
NSL4 Sonla 3246 B
Ja23 Pi¢nBién 3 246 B
Jal2 SonLa 3 24.6 B
NSL4 bién Bién 3 245 BC
NBD3 SonlLa 3243 C
Ja23 SonlLa 3243 C

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for V6 lua SLM

Giong N Mean Grouping
Ja35 6 248 A

Jal2 6 247 AB

NSL4 6 246 B
NBD3 6 245 C

Ja23 6 244 C

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for V6 lua SLM

Vung N Mean Grouping



Dién Bién 15 24.7 A
SonLa 15 245 B

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Amy X

Giong Vung N Mean Grouping
Ja35 SonLa 3 189 A
Ja23 SonlLa 3 188 A
Ja35 DiénBién 3 18.7 A
Jal2 Dién Bién 3 18.7 A
Ja23 Dién Bién 3 18.6 A
Jal2 SonLa 3 183 A
NBD3 biénBién 3 5.0 B
NBD3 SonlLa 3 47 B
NSL4 Dbi¢nBién 3 4.7 B
NSL4 SonlLa 3 3.7 B

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Amy X

Giong N Mean Grouping
Ja35 6 18.8 A

Ja23 6 18.7 A

Jal2 6 185 A

NBD3 6 49 B

NSL4 6 42 B

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for Amy X

Vung N Mean Grouping
bién Bién 15 13.1 A
SonLa 15 129 B

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Amy M

Giong Vung N Mean Grouping
Ja35 Pi¢nBién 3 18.8 A
Ja35 SonlLa 3 18.7 A



Ja23 SonLa 3 18.7 A
Ja23 PiénBién 3 18.5 A
Jal2 DiénBién 3 184 A
Jal2 SonLa 3 183 A
NBD3 biénBién 3 5.0 B
NBD3 SonlLa 3 47 B
NSL4 DiénBién 3 43 B
NSL4 SonlLa 3 3.7 B

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Amy M

Giong N Mean Grouping
Ja35 6 18.8 A

Ja23 6 18.6 A

Jal2 6 183 A

NBD3 6 49 B

NSL4 6 40 B

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Amy M

Vung N Mean Grouping
bién Bién 15 13.0 A
SonLa 15 128 B

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Li X

Giong Vung N Mean Grouping
Ja35 SonLa 3 3.0 A

Ja35 DiénBién 3 3.0 A

Ja23 SonlLa 3 29 AB
Ja23 biénBién 3 2.9 AB
Jal2 Pi¢nBién 3 2.8 ABC
NBD3 biénBién 3 2.7 ABC
Jal2 SonlLa 3 26 BCD
NSL4 biénBién 3 2.5 CD
NBD3 Sonla 3 25 CD
NSL4 SonlLa 3 23 D

Means that do not share a letter are significantly different.



Grouping Information Using Tukey Method and 95.0% Confidence for Li X

Giong N Mean Grouping
Ja35 6 3.0 A

Ja23 6 29 AB

Jal2 6 2.7 BC
NBD3 6 26 C
NSL4 6 24 D

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Li X

Vung N Mean Grouping
bién Bién 15 2.8 A
SonLa 15 2.7 B

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Li M

Giong Vung N Mean Grouping
Ja35 SonlLa 3 28 A

Ja35 DiénBién 3 2.8 A
Ja23 SonlLa 3 2.7 AB
Ja23 DiénBién 3 2.7 AB
Jal2 DiénBién 3 2.6 ABC
NBD3 biénBién 3 2.5 ABC
Jal2 SonLa 3 24 BCD
NSL4 PbiénBién 3 23 CD
NBD3 SonlLa 3 23 CD
NSIL4 SonlLa 3 2.1 D

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Li M

Giong N Mean Grouping
Ja35 6 2.8 A

Ja23 6 2.7 AB

Jal2 6 25 BC
NBD3 6 24 C
NSL4 6 2.2 D



Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Li M

Vung N Mean Grouping
bién Bién 15 2.6 A
SonLa 15 25 B

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Pr X

Giong Vung N Mean Grouping
NSL4 bDi¢én Bién 3 11.5 A
NSL4 SonlLa 3 109 A
Ja35 DiénBién 3 85 B
Ja35 SonlLa 3 83 BC
Ja23 PiénBién 3 83 BC
Ja23 SonLa 3 81 BC
Jal2 PiénBién 3 79 BC
Jal2 SonLa 3 78 BC
NBD3 DiénBién 3 74 BC
NBD3 SonlLa 3 72 C

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for Pr X

Giong N Mean Grouping
NSL4 6 11.2 A

Ja35 6 84 B

Ja23 6 82 B

Jal2 6 7.8 BC
NBD3 6 7.3 C

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Pr X

Vung N Mean Grouping
bién Bién 15 8.7 A
SonLa 15 85 A



Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for Pr M

Giong Vung N Mean Grouping
NSL4 bPi¢n Bién 3 11.3 A
NSL4 SonLa 3 10.7 A
Ja35 DPiénBién 3 83 B
Ja23 PiénBién 3 8.1 BC
Ja35 SonLa 3 81 BC
Ja23 SonLa 3 79 BC
Jal2 SonLa 3 7.7 BC
Jal2 DbiénBién 3 7.7 BC
NBD3 biénBién 3 7.2 BC
NBD3 SonlLa 3 7.0 C

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Pr M

Giong N Mean Grouping
NSL4 6 11.0 A

Ja35 6 82 B

Ja23 6 80 B

Jal2 6 7.7 BC

NBD3 6 7.1 C

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Pr M

Vung N Mean Grouping
bién Bién 15 85 A
SonLa 15 83 A

Means that do not share a letter are significantly different.
Grouping Information Using Tukey Method and 95.0% Confidence for Ory X

Giong Vung N Mean Grouping
Ja35 SonlLa 3 719 A

Ja23 SonLa 3 69.0 AB

NBD3 SonlLa 3 66.0 ABC
Jal2 SonLa 3 659 ABC



Ja35 DiénBién 3 65.1 ABC
Ja23 DignBién 3 63.1 BC
Jal2 DPiénBién 3 62.6 BCD
NSL4 Sonla 3 613 BCD
NBD3 biénBién 3 60.0 CD
NSL4 Dién Bién 3 54.1 D

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for Ory X

Giong N Mean Grouping
Ja35 6 68.5 A

Ja23 6 66.0 AB

Jal2 6 643 AB

NBD3 6 63.0 B
NSL4 6 57.7 C

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for Ory X
Vung N Mean Grouping

SonLa 15 66.8 A

bién Bién 15 61.0 B

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for Ory M
Giong Vung N Mean Grouping

Ja35 SonLa 3 715 A

Ja23 SonLa 3 659 AB

Jal2 SonLa 3 65.7 AB

Ja35 DiénBién 3 63.6 ABC

NBD3 SonlLa 3 62.0 BC

Ja23 DiénBién 3 61.6 BC

Jal2 PiénBién 3 599 BCD

NSL4 SonlLa 3 575 CD

NBD3 biénBién 3 562 CD

NSL4 bién Bién 3 53.2 D

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for Ory M
Giong N Mean Grouping

Ja35 6 67.6 A

Ja23 6 63.7 AB



Jal2 6 62.8 AB

NBD3 6 59.1 BC

NSL4 6 554 C

Means that do not share a letter are significantly different.

Grouping Information Using Tukey Method and 95.0% Confidence for Ory M
Vung N Mean Grouping

SonLa 15 645 A

bi¢n Bién 15 589 B

Means that do not share a letter are significantly different.



PHU LUC 5: MQT SO ANH TU LIEU THi NGHIEM

Hinh 1: Pdnh gid ddc diém hat gao dong lia Ja 35

Hinh 2: Hinh thdi cdy lia mdu giong nép Dién Bién 3 va dong Ja 35



Hinh 3: Hat théc, hat gao lirt mau giong nép Dién Bién 3 va dong Ja 35
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Hinh 5: Bdnh gid anh hiéng ciia heong dam bén déi véi cac dong, mau giong lia



Hinh 6: Danh gia anh huong cua lwong dam bon va mat do cday doi voi cac dong, mau giong lua



