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TOM TAT

Céc dong ltia c6 sb hat trén bong cao thwdng cé nhiéu hat 1ép nén nang suét chwa cai thién, c6 thé do mét can
béng nguén va stre chira. Do vay, nghién ctu bién phap ki thuat nhw bén dam nham cai thién bd may quang hop,
cai thién ngudn pht hop voi stre chira cao Ia can thiét. Thi nghiém trong chau duoc tién hanh trong vu xuan va vu
mua ndm 2023 nhdm danh gla anh hwéng ctia ba mirc dam boén (0, 1 va 2g N/chau) dén dac diém quang hop glal
doan trd - chin va ndng suét hat cGa dong Ita cai tién DCG31 va gibng Khang dan 18 (KD18). Két qua cho thay
lwong N bén cao gitp duy tri tbt cwdng d6 quang hop, ham lwong diép luc téng sb, dién tich 14, khéi lwong chat kho
tich Ity trong suét giai doan trd - chin. Viéc duy tri bd |4 xanh véi cudng dd quang hop cao da giup tédng nang suét
lta & ca 2 dong/gibng. Trong do, bon tang dam (2g N/chau) lam ting néng suit DCG31 vwot trdi trong vu xuan
(57,5 g/lkhém), véi mirc ting 26,4% so v&i mirc bon trung binh (1g N/chau), cao hon giébng KD18 (43 g/khém), téng
6,7%. Tang lwong N bén cho DCG31 ciing gilp cai thién dwoc sd bong/khdm va sb hat chic/bong, khéng 1am gidm
hiéu suat bén dam, nhét Ia & trong vu xuan.

Tu khéa: Phan dam, gene GN1a, sb hat/bdng, ndng suét ca thé, quang hop.

Effects of Nitrogen Fertilizer Rate on Photosynthesis in Post-Heading Stage and Grain Yield
of Improved Rice Line with GN71a Gene Controlling Grain Number Per Panicle

ABSTRACT

The rice lines that have high number of grains per panicle often have low filled-grain rate, probably attributable
to an imbalance between source and sink in plants. Thus, studies on technical management such as fertilization to
enhance photosynthetic rate and to improve proper sources for high sinks. Soil pot experiments were conducted in
2023 spring and autumn cropping seasons to assess the effects of three N levels, viz. 0, 1, and 2g N pot'1 on
photosynthesis at heading and ripening stages of DCG31 (carrying GN7a gene) and Khang dan 18. The obtained
results showed that high applied N fertilizer enhanced photosynthetic rate and its related parameters. It helped
maintain high photosynthesis, chlorophyll content, leaf area, and dry matter during the heading-ripening stages. The
good maintenance of functional green leaves during the seed-setting period led to an increase in grain yield,
especially in the spring season. Compared to the normal N dose, the high N application improved 26.4% of the grain
yield in DCG31 (57.3g plant'1), whereas that was 6.7% in the KD18 (43g plant'1). Increasing applied N also led to an
improved number of panicles per plant and number of filled grains per panicle and did not reduce nitrogen use
efficiency, especially in the spring season.

Keywords: Nitrogen rate, GN1a gene, number of grain per panicle, grain yield, photosynthesis.

(31,7%) (faostat.fao.org). Nham dam bao an
ninh luong thuc do su tidng nhanh vé dan s6 va

Lida la loai cdy luong thuc chinh cho hon thu hep dién tich dat canh tac, chon tao giéng
mot ntia dan s6 trén thé gi6i; duge canh tic chi  lda véi nang suit cao ludn 1a mot trong nhiing
yéu & khu vuc Nam (44,3%) va Pong Nam A muc tiéu chinh cla cac nha nghién ctu trong

1. DAT VAN DE
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Anh hwéng cla lwong dam bén dén quang hop & giai doan sau trd va nang suét cia dong lta cai tién mang gene

GN1a tang sb hat trén bong

chon tao giéng lda méi (Khush & cs., 2005).
Cung v6i ting dung chi thi phan t4, viéc lai
chuyén céc gen gép phan lam ting ning suét
nhu ting s6 bong/khém théng qua ting so
nhanh va ti 1& nhanh héu hiéu (LAX1, LAX2,
MOC1, FON1, IPA1..); tang s6 hat/bong (GN1a,
GNP, OsPL9, OsPUP?7..); tang kich thudc hat
(GS5, GW5, GS3, DEP1..) (Ashikari & cs., 2005;
Li & cs., 2021; Hu & cs., 2021). Tuy vay, cac yéu
td0 cdu thanh ning suit thudng c6 méi tuong
quan nghich v6i nhau va khoéng phai khi nao
cling lam tang ning suit. Vi du, viéc tao ra sd
béng/khém nhiéu thi bong thudng khéng cb
nhiéu hat; s6 hat/bong nhiéu thi c6 thé cé ti 1é
hat 1ép cao hoéc bi gy bong... Do vay, viéc nghién
ctiu nham cai thién mét yéu té cdu thanh va duy
tri moi cAn bang cic yéu t6 khac nham lam ting
ning suat hat luén duge quan tam.

Nghién ctiu cua Tang Thi Hanh & cs.
(2015), cho thidy 6 mot s6 dong lia mang gen
GN1a cho s6 hat/béng ting, gép phan ting ning
suét lia nhung lai c6 ti 1& hat 1ép cao. Diéu nay
c6 thé do su m4t cAn bing trong méi quan hé
ngudn va stic chiia, nhat 14 & giai doan sau trd
bong (Chang & cs., 2020). Do vay, cai tién bién
phap ki thuat nham cai thién ti 1& hat 1ép, khai
thac to1 da tiém ning ning sudt cua cdy lua la
can thiét. Trong cac bién phap ki thuat, bén
phan dam dudc quan tAm hang dau do c6 vai trd
quan trong trong hoat déng cia b6 may quang
hop. Theo Yoshida (1981), ning suat lda dudc
quyét dinh phéan 16n bdi quang hop cia quan thé
¢ giai doan sau trd. Do vay, nham khai thac t6i
da tiém ning ning sudt cao cua dong lda méi,
nghién ciu nay ctua chiing t6i nhim danh gia
anh hudng cua lugng N bén dén hoat dong
quang hop giai doan sau trd va ning suit cua
dong lta cai tién mang gen GNla tang s6
bong/khém.

2. PHUONG PHAP NGHIEN cUU
2.1. Bo tri thi nghiém

Nghién c@tu dugec tién hanh trén hai
dong/giong lia 1a dong DCG31 va giong Khang
dan 18, trong d6 DCG31 la dong lia méi chon
tao tir giong goc Khang dan 18 mang gen ting
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s6 hat/bong GNla. Thi nghiém dugc tién hanh
trong trong chau duong kinh bé mét 23cm, cao
20cm, c6 chtia sin 5kg dat tai nha luéi Khoa
Néng hoc, Hoc vién Néng nghiép Viét Nam
trong vu xuan va vu mua nam 2023. Mdi chau
duge bon 10g phén vi sinh song Gianh + 0,5¢g
P,O, + 0,5g K,O va mét trong ba lugng phéin
dam (0, 1 va 2g N/chau). Toan b0 lugng phén
lan, 50% N, 30% K,0 dugc dung dé bon 1ot;
30% N + 30% K,O dung dé bén thic 14n 1 khi dé
nhanh, lugng phan con lai duge bén truée trd 20
ngay. Thi nghiém trong chau gom hai nhan té
v6i 6 cong thiic (2 dong/gidng x 3 mic phan N
bén) dude bé tri theo kiéu khéi ngAu nhién day
da (RCB) véi 4 1an nhéc lai, tién hanh 14y mau 5
lan (giai doan trd, sau trd 7, 14, 21 ngay va
thu hoach), téng s6 120 chau thi nghiém, c4y
mot danh/chau.

2.2. Chi tiéu theo déi

* ) giai doan lda trd, sau trd 7, 14 va 21
ngay, ching t6i tién hanh do dém va thu thap s6
liéu céc chi tiéu duéi day:

- Cuong d6 quang hgp va cac chi tiéu lién
quan (46 din khi khéng, cudng do thoat hoi
nudc): La dong trén than chinh dude do béng
may do cuong dd6 quang hgp Licor 6400XT (Licor,
Hoa Ky), trong khoang thdi gian tit 9-13h trong
diéu kién ngay néng, nhiét d6 14 30°C, d6 4m
60-65%, cuong do6 anh sang budng do 1.500ppm.

- Ham lugng diép luc trong la: La dong sau
khi do quang hdp dudc cit va can 1g, cho vao
ngam trong 10ml coén 96° trong 24 gid, sau d6
dich chiét thu dugec dem do biing may quang phd
UV 2700 6 buéc séng 665 va 649nm. Ham luong
diép luc téng s6 dudc tinh theo cong thic dudi
day theo Wintermans & De Mots (1965):

6,1 x A+ 20,4 xB

Diép luc t6ng s6 (mg/g) = - =
Khoi lugng mau

x 100
Trong d6, A va B 1an ludt 1a gia tri thu dudc
tt may do quang phé & cic budc séng 665
va 649nm.
- Dién tich la: Sau khi do quang hgp quang
hop va huynh quang diép luc, toan bd phan la



xanh ctia cy dudc ngét va quét qua may do dién
tich 14 dugc do bang may quét dién tich 14 Licor
3100C (Licor, Hoa Ky).

- Khéi lugng chat khé (KLCK) tich liy: Sau
khi két thuc do quang hdp, cac bd phan than, 14
va bong dugc tach riéng dem say kho 6 nhiét do
80°C dén khéi luong khéng d6i rdi dem can dé
tinh khoi lugng chat kho tich liy.

* Néng sudt va cac yéu td cdu thanh ning
suét: Tai thoi diém thu hoach (30 ngay sau trd),
cay lua duge thu dé xac dinh ning sudt ci thé
(NSCT) va cac yéu t6 cdu thanh niang suit gbm
s6 bong/khém, s6 hat, s6 hat chic va khéi lugng
1.000 hat.

* Hiéu suat st dung dam va hiéu suat
bon dam:

- Hiéu suit st dung dam (NUE - N use
efficiency) dudc tinh (1) dua trén khéi Iugng chat
kho toan cay & giai doan tréva (2) dua trén niang
suét ca thé thu & thoi diém thu hoach theo céng
thiic du6i day theo Ladha & cs. (2005):

KLCK 6 cong thiic bon dam —
KLCK & cong thiic khong bén N

NUE1l =
Lugng phan N bén (g/chau)
MSCT 6 cong thtic bon dam —
NUE2 = NSCT 6 cong thic khong bon N

Lugng phan N bén (g/chiu)

- Hiéu suat bén dam (NE - N efficiency)
dugc tinh duya trén ning suit hat ting 1én khi
tdng mot don vi N bén vao theo cong thie dudi
day theo Ladha & cs. (2005):

MSCT 6 cong thiic bén N cao —

NE = NSCT 6 cong thiic bon N thap

Lugng N bén cao — Lugng N bén thap

2.3. Xt ly s6 liéu

S6 lidu dudc xt 1y bang phudng phap phan
tich phuong sai (ANOVA) cho 2 nhan t& theo
kiéu RCBD, so sanh cac gia tri trung binh theo
LSD0.05 bang phan mém IRRISTAT 5.0 va
tinh tuong quan cic chi tiéu theo doi theo
Pearson bang phan mém R 4.2.3 (R Core
Team, 2023).
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3. KET QUA NGHIEN CUU

3.1. Dién bién thay d6i cuong d6 quang hop
va d6 dan khi khéng & giai doan sau tré

Cudng dd quang hgp, do din khi khong va
cudng d6 thoat hoi nudc c6 chiéu huéng anh
hudng nhu nhau, giam tit giai doan trd dén chin
4 ca hai dong/gidng thi nghiém. Do vay, ching t6i
chi tap trung trinh bay chi tiéu cudng dd quang
hop. Anh hudng ctia phan N bén dén cudng do
quang hgp ctia cac dong/giéng rdé rét nhat & thoi
diém trd, giam dan trong giai doan ti€p theo va
khéng c6 anh hudng rd rang 6 thoi diém 21 ngay
sau trd (NST). Pén thoi diém 21 ngay sau trd,
cuong do quang hop cua cay lia & cac cong thic
chi xung quanh 10p CO, m™? s™. Trong khi & giai
doan trd, ting N bén tit 0 1én 2g N lam téng
cudng dd quang hop & cd hai dong/giéng thi
nghiém, tit 16 dén 25p CO, m? s. Anh hudng
cia N dén cudng dd quang hdp cua hai
dong/giong ciing phu thudc vao thdoi vu trong.
Trong vu xuin, dong DCG31 c6 cudng do quang
hgp cao hon gidng KD18 & tat ci cac cong thic
dam boén, trong khi trong vu mua, cuong do
quang hgp cia DCG31 chi cao hon khi duge bén
N & mtic cao (Hinh 1).

3.2. Dién bién thay ddi ham lugng diép luc
& giai doan sau trd

Ham lugng diép luc (chlorophyll, mg/g la
tuoi) tong s6 (goi chung 1a ham lugng diép luc)
trong 14 ting cung véi viéc tang lugng N bén &
ca hai dong/giong thi nghiém 6 hau hét cac thoi
diém theo doi. Ham lugng diép luc cta hai
dong/giong khéng c6 su khac biét & giai doan trd
nhung tu giai doan chin st@ia, ham lugng diép luc
ciia DCG31 thap hon KD18 6 cd 3 mtic N bén
trong ca hai vu. Theo thdi gian sinh trudng, diép
luc trong 14 dong ctia ca hai giéng c6 xu huéng
gidm dan va su giam khac nhau trong hai vu
gieo cdy. Ca hai dong/gidng duy tri dugec ham
lugng diép luc t6t va chi bi gidm manh & thoi
diém 14-21 ngay sau trd & trong vu xuén, trong
khi d6, chiing gidm ngay & giai doan sau trd &
trong vu mua (Hinh 2).
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Anh hwéng clia lwgng dam bon dén quang hop & giai doan sau trd va nang suét ctia dong Iua cai tién mang gene
GN1a tang so hat trén boéng

Cuéng d6 quang hop (HCO, m2s7")

Ham luwong diép luc tdng sé (ma/g)

2

2

1

1

Dién tich la {cm? / khom)
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Vu xuan

Vu mua

254

204

Ngay sau trd

0

Hinh 1. Dién bién thay ddi cudng d6 quang hgp sau trd

cua hai dong/giéng lua & cac diéu kién bén N khac nhau

Vu xuén

Vu mua

Hinh 2. Dién bi&n thay d6i ham lugng diép luc & giai doan sau tré

Ngay sau trd

0

cua hai dong/giong lua & cac diéu kién bén N khac nhau
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Hinh 3. Dién bién thay d6i dién tich la & giai doan sau trd
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Hinh 4. Dién bién thay d6i khéi lugng chat khé tich liy & giai doan sau trd
cua hai dong/giong lta & cac diéu kién bén N khac nhau

3.3. Dién bién thay d6i dién tich la & giai

doan sau tro

Tang lugng N bén lam tang dién tich la
(DTL) ctia ca hai dong/giéng & ca hai vu gieo
cdy. Su khac biét rd rét ¢ giai doan trd - 7 ngay
sau trd, thu hep din & thoi diém 14 ngay sau
trd va dan bién mat & 21 ngay sau trd. Dién
tich 14 duy tri t6t & thoi diém trd - 7 ngay sau
trd sau dé c6 xu huéng giam manh do cac la gia
va chét di. Trong hai dong/giéng, dién tich la
cua DCG31 cao hon KD18 6 hau hét cac thoi
diém danh gia, tri thoi diém 21 ngay sau trd
(Hinh 3).

3.4. Dién bién thay d6i khdéi lugng chat kho
& giai doan sau tré

Tang mitc dam bén lam ting khéi lugng
chét khé tich liy toan cAy § tdt ca cac thoi diém
theo ddi 6 ca hai dong/giong thi nghiém. Téng N
ti 1 dén 2g 1am tiang khoi lugng chat khoé it hon
so v6i khi ting N tit 0 d&n 1g. Didu nay c6 thé
din dén gidm hiéu sudt st dung N theo khéi
lugng chat kho khi tiang lugng N bén 1én cao.
Trong hai dong/giong thi nghiém, khéi lugng
chat kho ciia DCG31 ludn cao hon KD18 6 tat ca
céc thoi diém danh gia (Hinh 4).

Khi tach riéng cac bd phan, khéi lugng chat
kho than va be 14 & giai doan trd ciing ting 1én

khi tédng lugng N bon va DCG31 ciing cao hon
KD18. Diéu nay cho thay DCG31 ciing c6 co
quan du tré san phdm quang hgp trude trd tot,
c6 kha nang van chuyén san phdm quang hgp
trudc trd vé bong tot khi ting N bén.

3.5. Nang suit va cac yéu t6 cau thanh

nang suat

Tang luong N bén lam tdng s6 bong/khém
va s6 hat/bong nhung khéng anh hudng rd rang
dén ti 1& hat chéc va khoi lugng 1.000 hat. N
lam tdng s6 bong/khém va sd hat/béng 6 dong
DCG31 nhiéu hon giong KD18. Trong d6, viéc
tang N bén cao lam tang vugt tréi s6 bong 6
trong vu mua va s6 hat/bong trong vu xuan. Do
uu thé mang gen nhiéu hat GN1a, dong DCG31
c6 nhiéu hat hon KD18 4 tt ca cac cong thic va
do d6 c6 ning sudt ca thé cao hon. Nang sudt ca
thé, tuong tu nhu chiéu huéng cia s§ bong/khém
va s6 hat/béng, ting 1én khi ting lugng N bén
cho cay va su tang lén ciing nhiéu hon & dong
DCG31 do v6i KD18. Bén N lam téng ning suat
ca thé cta dong DCG31 (57,5 g/lkhém) nhiéu hon
vugt trol so véi KD18 (48,6 g/khém) trong vu
xuln. So v6i mic bon N trung binh, bén N cao
da lam ting 26,4% 6 DCG31 so véi 6,7% &
KD18. Trong vu mua, bén N cao ciing lam tiang
ning sudt ca thé nhung muc ting khéng vugt
troi nhu trong vu Xuan (Bang 1).
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Anh hwéng cla lwong dam bén dén quang hop & giai doan sau trd va nang suét cia dong lta cai tién mang gene

GN1a tang sb hat trén bong

Bang 1. Niang suat va yéu t6 cAu thanh nang suit
cua cac dong/giong lua & cac cong thitc dam bon khac nhau

Sé bdng/khom Sb hat/béng Ty 1& hat chéc (%)  P1000 hat (g) NSCT (g/khém)
Coéng thtee  Lwong N bon
VX VM VX VM VX VM VX VM VX VM
DCG31 Og N 8,5 7,8 2094 1746 87,2 84,0 22,7 21,9 33,3 20,7
1gN 11,0 10,8 261,5 216,2 88,1 85,8 23,6 22,0 45,5 40,6
2gN 12,0 13,3 292,7 2264 87,5 84,5 23,9 22,0 57,5 48,6
(26,4%)  (19,8%)
KD18 Og N 75 6,8 188,2 161,0 85,5 86,0 22,8 213 30,9 18,3
1gN 9,3 10,3 229,3 184,77 89,5 87,3 23,8 21,6 40,3 32,8
2gN 10,0 11,5 2558  202,2 88,4 87,3 23,0 21,9 43,0 42,9
(6,7%) (30,9%)
LSDy 05 1,3 1,3 23,0 19,5 0,1 0,6 32 1,9

Ghi chii: VX: vu xudn, VM: vu mua, P1000: khéi Iugng 1.000 hat. S6° & trong ngodic don phan anh phan trim
nidng sudt ting 1én khi ting luong phan dam bén tir 1g N 1én 2g N.

Bang 2. Hiéu suat st dung dam

cla cac dong/giong thi nghiém & cac cong thiic bon N khac nhau

) NUE1 NUE2 NE
Dong/giong Phan N bén
Vu xuan Vu mua Vu xuan Vu mua Vu xuén Vu mua
DCG31 1gN 10,7 19,4 12,2 19,9 12,2 19,9
2gN 11,0 15,8 12,1 14,0 12,0 8,0
KD18 1gN 7,6 15,7 9,4 14,5 9,4 14,5
2gN 8,1 13,2 6,0 12,3 2,7 10,1

3.6. Hiéu sudt st dung dam cua hai
dong/giong laa

Nhim huéng dén su phat trién bén viing,
bén canh viéc ting ning sudt, ching ta can
huéng dén cai thién hiéu suit st dung dam
(NUE) va hiéu suit bén dam (NE). NUE tinh
theo khéi lugng chat kho 6 giai doan tré (NUE1L)
va NUE tinh theo ning suét ca thé (NUE2) déu
cho thay NUE khong téng khi ting lugng N bén
tit 1 1én 2g N. Trong hai dong/giéng, NUE ctia
DCG31 ludn cao hon KD18. Vu mua ¢6 NUE cao
hon so v61 vy xuén.

Hiéu suat bén dam (NE) tinh theo khéi
lugng hat tang lén khi tdng mot don vi N bon
vao. Nhin chung, DCG31 ¢6 NE cao hon KD18
(trtt mic N cao trong vu mua). NE ¢6 xu huéng
giadm khi ting N tit 1 1én 2g N, trit dong DCG31
trong vu xuan van duy tri dugc NE tuong duong
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v6i mtic N thap. Diéu nay cho thiy, viéc ting
lugng N bén cho DCG31 trong vu xuln c6 §y
nghia 16n, vita khai thac duge t6i da tiém ning
niang sudt, vita dam bao phat trién bén viing
trong canh tac lia. Diéu nay 1a do dong DCG31
c6 mang gen GNIla lam ting s6 hat/bong, két
hgp véi viée ting N bén da lam ting vudt troi s6
hat/béng trong vu xuan, din dén niang suit ca
thé dat cao y nghia, vugt troi so véi mic bén N
trung binh.

3.7. Phan tich thanh phan chinh cac chi
tiéu trong thi nghiém

Két qua phan tich thanh phan chinh é hinh
5 cho thay hai thanh phan chinh PC (principal
components) 12 PC1 va PC2 giai thich dugc 87%
mtc do bién dong ctia bd s litu. Truc PC1 giai
thich khoang 73% mtic d6 bién dong, c6 huéng
cia cac chi tiéu nhu niéng sudt ca thé, dién
tich 14 va cudng dd quang hgp & giai doan trd.



Bui Hong Nhung, Phan Thj Héng Nhung, Pham V&n Cwéng

Bang 3. Tuong quan gitta mot s6 chi tiéu theo déi 6 cac vu khac nhau

COQH 0 CPQH 7 CPQH 14 CPQH 21 ChLO  Chl7  Chl_14 Chl.21 Sbong/khém Sbhat/bong TLHC  P1000 NSCT

CbQH_0 1 0,84*** 0,67 0,52** 0,63 0,55** 0,37™ 0,43* 0,85™* 0,92*** 0,32™ 0,63*** 0,89***
CbQH_7 0,75 1 0,59** 0,36™ 0,68 0,50* 0,42~ 0,51* 0,74 0,85™* 0,26™ 0,50* 0,76***
CbQH_14 0,56** 0,77*** 1 0,12"™ 0,31™ 0,22 0,01"™ 0,16"™ 0,36 ™ 0,50~ -0,06 ™ 0,24"™ 0,54
CbQH_21 0,59** 0,76*** 0,73** 1 0,32™ 0,26™ 0,22™ 0,41* 0,48~ 0,52** 0,41* 0,58** 0,57**
Chl_0 0,79*** 0,67*** 0,66™* 0,66*** 1 0,80*** 0,80*** 0,78 0,61* 0,78** 0,37™ 0,60** 0,76***
Chl_7 0,72*** 0,73*** 0,71 0,69*** 0,75 1 0,75**  0,71*** 0,52** 0,66 0,31"™ 0,48 0,69***
Chi_14 0,52** 0,63*** 0,41* 0,58** 0,65** 0,56** 1 0,81** 0,47~ 0,59** 0,36™ 0,40™ 0,58**
Chl_21 0,77 0,71** 0,60** 0,69*** 0,87 0,78 0,79*** 1 0,39™ 0,65 0,44~ 0,49* 0,61**
Sé bong/khém 0,84 0,71+ 0,60** 0,79*** 0,78** 0,78*** 0,61** 0,83*** 1 0,85 0,15"™ 0,67*** 0,86***
S6 hat/bong 0,78*** 0,67*** 0,69 0,71*** 0,75™* 0,74 0,36™ 0,65 0,78 1 0,40™ 0,72%** 0,93
TLHC 0,05™ 0,29™ 0,15™ 011" 0,13™ 0,05™ 0,40™ 0,28"™ 0,07"™ -0,24™ 1 0,48 0,30™
P1000 0,37™ 0,47~ 0,24"™ 0,50* 0,19™ 0,22 0,06 0,25"™ 0,40"™ 0,45~ -0,04™ 1 0,78***
NSCT 0,89*** 0,79*** 0,71 0,81*** 0,90* 0,79*** 0,63** 0,89"** 0,94 0,87*** 0,11"™ 0,46 1

Ghi chi: S6'liéu trong hinh tam gidc phia trén (bén phai) cua bang la hé s6 tuong quan trong vu xudn, sé liéu trong hinh tam gidc phia duéi (bén trai) la hé s6’
tuong quan trong vu mua.

CPQH: cuong do quang hop, Chl: ham Iugng diép luc (chlorophyll), NSCT: ning suét ca thé, P1000: khéi Iugng 1000 hat, TLHC: ti 1é hat chdc. C4c s6°0, 7, 14 va
21 sau d4u “_” & c4c chi tiéu Ia thoi diém 0, 7, 14 va 21 ngay sau khi lia tré bong.

*Hk EE ¥y ns (ndng sudt) thé hién tuong quan & muc ¥ nghia 0,001; 0,01; 0,05 va khong c6 y nghia.

1119



Anh hwéng cla lwong dam bén dén quang hop & giai doan sau trd va nang suét cia dong lta cai tién mang gene

GN1a tang sb hat trén bong

DCGN
0.50 CbaH_21
ykném
DTL_21
KO8
0.25 DTL 7
_ s
=
iy DTL_14
o ST\
: NSCT =2
— COGH-E
i S
- o 21
o
g 0.00
56 hat’béng
g DCG31
\ A
DCG31
hi_0, CDQF
h"
KD18
0.25 CDQH_14
Cr A
KD18
chi
P10 TLHC

DCG31

Phan N bén
0gN
®* 1gN
& DCG31 L 2 gN
KD18
Mua vu
e Vumia

A Vyxuan

0.25

0.00

0.25 0.50

PC1 (72.99%)

Ghi chui: CDQH: cudng dé quang hop, DTL: dién tich 14, Chl: ham Iuong diép luc (chlorophyll), NSCT: ning suat
cé thé, P1000: khéi Iugng 1000 hat, TLHC: ti 16 hat chdc. Céc s6°0, 7, 14 va 21 sau dau “.” & cac chi tiéu Ia thoi

diém 0, 7, 14 va 21 ngay sau khi lda tré béng.

Hinh 5. Hai thanh phan chinh PC1 va PC2
cua hai dong/giong laa trong cac diéu kién dam bén khac nhau

Truc PC2 gidi thich khoang 14% miic d6 bién
dong, dic trung bdi cac chi tiéu nhu cudng dd
quang hop & 21 ngay sau trd, ti 1¢ hat chic va
khéi lugng 1.000 hat. K&t qua biéu dién 6 hinh 5
ciing cho thdy ning suit ca thé c6 tuong quan
thuan va chét véi s6 bong/m?, s6 hat/bong, dién
tich 14 va cudng d6 quang hop 6 giai doan trd - 7
ngay sau trd, it tuong quan hoic khong cé tuong
quan vdéi ti 1& hat chéc, khoi lugng 1.000 hat va
cuong do6 quang hgp & 21 ngay sau trd. That vay,
két qua phan tich tuong quan gifia cac chi tiéu
trong ting vu cho thdy ning sudt ca thé co
tuong quan thuan chét véi cac chi tiéu cuong do
quang hdp & giai doan trd - 7 ngay sau trd va 14
ngay sau trd, sd bong/m? sé hat/bong va khong
¢6 tuong quan véi ti 1& hat chic va khéi lugng
1.000 hat trong vu mua (Bang 3).

4. THAO LUAN

Cuong d6 quang hop cua 1a dong va cac la
cong nang & giai doan tré - chin déng gép phan
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16n vao ning sudt hat (Yoshida, 1981). Tuy
nhién, cung v6i qua trinh chin, bd 14 ¢6 xu
huéng chuyén vang va gidm chtc ning quang
hdp ctia bo 14. Do vay, trong chon tao giong méi
va canh tac lia, duy tri b6 14 xanh 1au thudng
duge chid trong nhim ning cao ning suit lda.
Két qua nghién ctiu ctia chiing t6i cho thay dam
c6 vai tro tich cuc dén viéc duy tri bo 14 xanh 1lau
thong qua duy tri gia tri cao cd vé ham luong
diép luc téng s6 va dién tich bo 1la. Ham lugng
diép luc téng s6 c6 tuong quan thuan véi ham
lugng N va enzyme RUBISCO § trong 14 (Lu &
cs., 2020). Nhu vay, trong nghién ctiu nay, viéc
tdng lugng N bén da lam tang N tich lay va
RUBISCO. DPay cing la mo6t trong nhing
nguyén nhan lam tang cuong dd quang hgp cua
cdy (Chang & cs., 2020). Viéc duy tri ham lugng
diép luc cao khi bén tang N, nhat 1a trong vu
Xuén, da kéo dai tudi tho 14, duy tri bd 1a xanh
lau, kéo dai hoat dong quang hdp va déng goép
vao quéa trinh hinh thanh hat cta cay lia. Ca
diép luc va dién tich 1a déu ting khi ting lugng



N bén déng nghia véi viéc tang ham lugng N vao
trong than 14. Diéu d6 ciing phan 4nh kha ning
hit dinh dudng N ctua bo ré tot (Chang & cs.,
2020), ti d6 gép phan lam tang NUE, giam N
that thoat ra ngoal mbdi trudng. Theo
Vishwakarma & cs. (2023), dién tich 14 va cudng
d6 quang hdp 1a hai chi tiéu quyét dinh nhat
dén khoi lugng chat khé va nang suidt cia cay
lia. Do vy, ngudn gen c6 dién tich 14 va cudng
d6 quang hgp t6t nhu DCG31 trong nghién ctiu
nay cé cac dac diém cta giéng lda cé tiém ning
ning suit cao.

DCG31 dude tao ra bdi qué trinh lai chuyén
gen GNla la gen lam tang s6 hat/bong. Viéc
giam biéu hién ctia gen GNIa gy ra su tich tu
cytokinin trong mo phéin sinh phin héa hoa va
téng viéc hinh thanh s6 hoa phan héa, tit d6 lam
téng s6 hat/bong (Ashikari & cs., 2005; Gouda &
cs., 2020). Trong nghién ctu truée day, nhiing
dong/giong lia c6 nhiéu hat thuong cé ti 1é hat
chic thap nén ning sudt khéng cai thién nhiéu
(Tang Thi Hanh & cs., 2015; Chang & cs., 2020).
Diéu d6 c6 thé do su mat can bing gitia ngudn
va stic chiia clia cdy, nhat 1a & giai doan sau trd.
Ngudn phai dap ting dude véi yéu cau cua siic
chtta thi méi c6 thé khai thac dugde tiém ning
cao cua stc chta. Trong nghién ctiu nay, viéc
tang luong N bén viia lam téng sd bong théong
qua ting s6 nhanh hiu hiéu, via lam ting so
hoa phéan héa & thoi ky phan héa dong, vira duy
tri b6 1a xanh 14u véi ham lugng diép luc cao, c6
cuong do quang hop cao va cé tac dung tot trong
thoi ky lam hat ctia cay lda, do vay duy tri sd
hat chic/béng théng qua duy tri tot ti 1& hat
chic, sau ciing lam ting nang suidt hat. Nhu
vay, moi quan hé nguén - stic chtta dudc cai
thién va c6 thé khai thac dude tiém ning ning
suét cao.

Anh hudng ctia N d&n DCG31 rd rét nhat
trong vu xuin, day la vu c6 tiém néng nang suit
cao do nhiét d6 va anh sang tang dan vé cudi vu.
Giai doan trd - chin déu & thoi diém co cudng do
anh sang cao, thoi gian chiéu sang trong ngay
dai va nhiét do duy tri 6 mtic > 30°C, rat thuan
loi cho hoat déng quang hdp, van chuyén san
phdm quang hgp va tich liy vat chit vao hat
(Yoshida, 1981; Lé Van Khanh & cs., 2016). Do
vay, viéc tiang lugng N bén & vu nay ciy c6 thé

Bui Hong Nhung, Phan Thj Héng Nhung, Pham V&n Cuwéng

st dung, khai théc t6i da lugng N hit vao trong
cay. Ngudc lai trong vu mua, cudéng d6 anh sang
giai doan trdé vé sau gidm, kéo theo hoat dong
quang hop ciing giam, do vay hoat dong cua
ngudn ciing bi giam va cay khong st dung hét
dudc luong N cao. Do vay, viéc bén N cling can
phai can nhéc cho phit hgp v6i thoi vu gieo trong
nham khai thac t6i da tiém ning nang suit
ciing nhu hiéu suit st dung, nham lam giam N
th4t thoit ra ngoai méi trudng.

5. KET LUAN

DCG31 mang gen ting s6 hat/bong 14 dong
lda c6 cac dic trung clia mot giong lia cb tiém
ning ning suit cao nhu bé may quang hop tét,
s6 hat/bong 16n, phan tng tot v6i phan N bén va
kha ning hiat dinh dudng cao. Bén N tiang c6 thé
duy tri t6t bd mAy quang hop & giai doan
trd - chin, gitp cai thién s6 hat chic/khém va
sau cung lam ting ning suit hat cua cay laa.
Day la nhiing théng tin hiiu ich trong canh tac
cac giong lda cé tiém ning ning sudt cao, nhat
14 cac gibng c6 mang cic gen cai tién dic tinh
cla gidng nhu ting s6 hat/bong.
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