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ABSTRACT

The study clarifies the effectiveness of biostimulants in enhancing
the water and nutrient absorption capacity of maize under drought
conditions. The experiment was executed in a plastic house at
Nong Lam University, Ho Chi Minh City, to determine the effect
of foliar-applied biostimulants on maize growth, development, and
yield under well-watered and artificially induced drought stress
conditions. The two-factor experiment included 10 treatments
and was arranged in a split-plot design with three replications.
The main-plot factor included moisture contents of 35 and 90%,
and the sub-plot factor involved four biostimulants Agroptim (2
L/ha), C-Weed 50 (1 L/ha), Elevate (2 L/ha), Proplex (1 L/ha), and
water (control). The results showed that biostimulants significantly
affected the growth, leaf area, leaf area index, and biomass of maize
under drought stress. In contrast, when plants were well-watered,
biostimulants had a negligible effect. The actual yield of maize that
applied biostimulants ranged from 383.6 to 557.1 kg/1,000 m* under
35% moisture content (increased by 33.8 to 207.3 kg compared
to the control) and from 769.3 to 903.1 kg/1,000 m* under 90%
moisture content (increased by 43.4 - 117.2 kg compared to the
control). Application of the biostimulants Proplex and Agroptim
on maize resulted in higher growth parameters, leading to greater
values for fresh ear weight (138,17 and 153,15 g/ear); yield (704,28
and 800,95 kg/1,000 m?) compared to the application of Elevate
and C-Weed 50.
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1. D4t Vin Dé

Ngbd (Zea mays L.) thuoc ho Hoa thao
(Poaceae), la mot trong nhiing loai cay ngii coc

dugc trong rong rai trén thé gii. Tai Viét Nam,

trong di€u kién kho han. Thi nghiém dugc tién hanh trong nha
mang tai Trudng Pai hoc Nong Lam TP.HCM nhdm xdc dinh loai
chit kich thich sinh hoc phun qua 14 giup cay ngé sinh trudng,
phat trién t6t va dat nang suét cao trong diéu kién da nudc va kho
han. Thi nghiém 2 yéu t6 gom 10 nghiém thtc, dugc bo tri theo
kiéu 16 phy, v6i 3 14n lap lai. Yéu t6 16 chinh gom 35 va 90% dm
do, yéu t6 16 phu gom bon chat kich thich sinh hoc Agroptim (2
L/ha), C-Weed 50 (1 L/ha), Elevate (2 L/ha), Proplex (1 L/ha) va
nudc (doi ching). Két qua cho thay cac chat kich thich sinh hoc
tac dong ro rét dén chiéu cao, dién tich 14, chi s6 dién tich 14 va
sinh khéi ctia cay ng6 trong diéu kién kho han, nhung khong anh
hudng dang ké khi cay dugc tudi di nude. Nang sudt thuc thu cta
cay ngd c6 phun chat kich thich sinh hoc dao dong tti 383,6 dén
557,1 kg/1.000 m? & diéu kién 35% 4m d0, cao hon tit 33,8 dén
207,3 kg so vé6i dai chiing va ti 769,3 dén 903,1 kg/1.000 m? & diéu
kién 90% 4m d¢, vugt doi chiing tu 43,4 dén 117,2 kg. Viéc phun
chat kich thich sinh hoc Proplex va Agroptim trén cay ng6 cho két
qua sinh trudng cao hon, dan dén khdi lugng bap tuoi (138,17 va
153,15 g/bap); nang sudt thuc thu (704,28 va 800,95 kg/1.000 m?)
cao hon so v6i phun Elevate va C-Weed 50.

hai sau cay lua va dugc B Nong nghiép va Phat
trién ndng thon uu tién phat trién trong giai doan
t6i nho vao vai tro quan trong trong nén nong
nghiép hién dai va gia tri kinh t€ cao (Nguyen &
ctv.,, 2016).

ngo la loai céy luong thuc quan trong ding thiu
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Theo IPCC (2014), han han la yéu t6 khi hau
tac dong nghiém trong nhat dén san lugng ngo
toan cau. Ngo la cay trong rat nhay cam véi diéu
kién han (Daryanto & ctv., 2016). Han lam giam
qua trinh quang hop cua ngd va thoi gian han
kéo dai sé lam giam kha nang phuc hoi quang
hgp ctia cay (Qi & ctv., 2018). Nghién ctiu cua
Tanguilig & ctv. (1987) cho théy stress han con
lam giam su hap thu chat dinh duéng cua cay
ngd do giam thoat hoi nudc, lam suy yéu co ché
hap thu va vin chuyén chéit dinh dudng cta ré,
ti d6 anh hudng truc ti€p dén qua trinh sinh

trudng va nang suét cua cay ngo.

Nhan thdy nhiing tac dong tiéu cuc cua stress
han doi v6i cay ngo, nhi€u nghién ctu st dung
chét kich thich sinh hoc phun qua la d€ b6 sung
cac dudng chat thiét yéu cho céy va thuc ddy phat
trién hé ré nham tang kha nang hat nudc va dinh
dudng. Chen & ctv. (2023) xac nhén rdng phun
glycine betaine qua 14 gitp cai thién cac dic diém
nong hoc, ham lugng diép luc, hiéu qua quang
hgp va st dung nudc cua cay ng6 trong diéu kién
kho han. Mot s6 nghién ctiu vé vai tro cta chat
kich thich sinh hoc hé trg cay trong chdéng chiu
kho han da dugc thuc hién trén mia (Jacomassi
& ctv,, 2022) hay d4u nanh (Phan & ctv., 2023).
Nghién ctu vé co ché di truyén nham xac dinh
gen khang han trong cay ngd da dugc Huynh
& ctv. (2018) thuc hién, tuy nhién dé€ thuc hién
cong nghé chuyén gen va ddnh gid biéu hién gen
khang han chua dugc tién hanh. Nhin chung,
nhiing nghién ctiu vé gidong khang han va tng
dung cac loai chét kich thich sinh hoc trén cay
ngo trong diéu kién kho han ¢ Viét Nam con han
ché, vi vay viéc nghién ctiu sau hon vé co ché va

ung dung chat kich thich sinh hoc mét cach rong

rai trong canh tac ng6 & di€u kién kho han la can
thiét. Nghién citu nay dugc thuc hién nham tim
ra mot s6 loai chét kich thich sinh hoc phu hgp
dé€ st dung trong canh tac cay ng6 & diéu kién
khé han.

2. Vat Liéu va Phuong Phap
2.1. Vat Liéu

Tht nghiém thuc hién trén giong ng6é nép
CX247 do tap doan Vinaseed cung cdp véi bon
loai chat kich thich sinh hoc, méi loai c6 thanh
phén dinh dudng chinh nhu sau:

- Elevate: Pam t6ng s6 (N) (178,9 g/L), dam
amoni (NHa4) (11,7 g/L), urea (CONH:2) (162,3
g/L), dam hiu co (5,0 g/L), P20s (88,4 g/L),
K20 (101,8 g/L), SOs (42,2 g/L), B (0,5 g/L), Cu
(0,5 g/L), Fe (2,5 g/L), Mn (1,0 g/L), Mo (105,1
mg/L), Zn (0,6 g/L), chat kho (773,4 g/L), C (67,7
g/L), duong (6,2 g/L), cac amino acids (25,0 g/L)
va betaine (11,1 g/L).

- C-Weed 50: Chiét xuit tdo Ascophyllum

nodosum (50% w/v).

- Agroptim: K20 (3,5% w/v), Na20 (1,4%
w/v), MgO (0,42% w/v), CuSOs (0,02% w/v),
SOs (3,8% w/v), Chit kho (11,5% w/v), Fe, Mn,
B, CovaZn.

- Proplex: Pam téng s6 (N) (39,9 g/L), dam
amoni (NHa4) (32,6 g/L), dam htiu co (7,3 g/L),
K20 (12,6 g/L), SOs (170,1 g/L), MgO (8,6
g/L), B (1,8 g/L), Cu (0,6 g/L), Fe (3,0 g/L), Mn
(1,2 g/L), Zn (5,9 g/L), chat kho (379,9 g/L),
chat hitu co (129,7 g/L), Cac amino acids (36,3
g/L), betaine (16,1 g/L) va chiét xuét tao bién
(118,0 g/L).
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2.2. Phuong phap nghién ctu

2.2.1. Thoi gian, diéu kién va phuong phap bo

tri thi nghiém

Nghién ctiu dugc thuc hién ti thang 11/2023
dén thang 02/2024 trong nha mang tai Trai thuc
nghiém khoa Nong hoc, Trudng Dai hoc Nong
Lam TPHCM. Nha mang 600 m? dugc thiét
ké v6i hé thong ctia ap mai c6 dinh c6 rem che,
thong gié tu nhién, dam bao cac diéu kién nhu
do truyén sang ti 85 - 90%; do cao mai 4,75 m,
dugc lgp biang mang Polymer day 150 micron va
vach xung quanh dugc che bing ludi chan coén
trung day 50 mesh. Nhiét do trong nha mang
trong thoi gian thi nghiém dao dong tu 29,5 -
32,00C, dm d¢ dao dong ti 77,5 - 80,3%.

Thi nghiém hai yéu t6 dugc bé tri theo kiéu
16 phu (Split-plot Design), gobm 10 nghiém thtc
v6i 3 1an 1dp lai. Yéu t6 16 chinh la 2 mic dm do
gia thé€ 35% va 90%, yéu t6 16 phu gdom 4 loai chat
kich thich sinh hoclan lugtla Agroptim (2 L/ha),
C-Weed 50 (1 L/ha), Elevate (2 L/ha), Proplex (1
L/ha) va nudc (d6i chiing, BC). Bip dugc trong
trong chau nhya den c6 kich thuéc 18 x 14 x 14
cm, moéi 6 co s& gom 20 cay (xép 4 hang, 5 cay/
hang tuong ting 2,52 m2), tdng s6 cay la 600 cay.
Khoang cach gitia cac 14an lap lai 1a 0,76 m, tdng
dién tich khu thi nghiém la 120 m2.

Gia thé trong gom mun diia da qua xu ly va
phén bo hoai, tron ty 1é 9:1 (theo thé tich). Mun
duia dugc xt ly v6i nudce sach, voi va phan MKP
dé€ loai bo tanin va lignin, dat pH 5,5 - 6,5 va EC
1,5-1,8.

Chét kich thich sinh hoc dugc phun & 5 thoi
diém 11, 18, 25, 29 va 32 ngay sau gieo (NSG),
phun déu 1én bé mat 1a véi lugng nudc phun
400 L/ha.

2.2.2. Gay han nhan tao, tuéi nudc va bon phian

Sau lan phun chét khich thich sinh hoc thi
3 (khoang 25 - 30 NSG), duing tudi nudc & cac
nghiém thtc gay kho han trong vong 4 ngay. Sau
do6, &m do chau trong dugc duy tri & muic 35%
cho dén khi két thic thi nghiém. Am do dugc
theo doi hang ngay dua trén 4m d¢ ké Takemura
DM-15 (do cong ty Takemura san xudt tai Nhat
Ban) va lugng nuéc tudi dugce kiém sodt bang
phuong phap kiém soat khéi lugng nhu sau: Can
khoi lugng chau va gia thé trong chau (A), cho
nudc vao dé€ gia thé dat trang thai bao hoa va cn
khoi lugng (B). Lugng nudc can tudi d€ dat 90%
dm do gid thé dugc tinh bing cong thic: (B - A)
x 0,9; va lugng nudc cin tudi dat 35% dm do gia
théla: (B - A) x 0,35. Viéc tuéi nudc dugc kiém
soat qua hé thong tudi nho giot tu dong, thiét 1ap
riéng biét cho hai mic dm d¢ két hgp véi bon
phan da va vi lugng hoa tan do céng ty Yara cung
cdp & cac giai doan phat trién ctia cay (tinh trén
300 chéu tuong ting cho moi diéu kién dm do gia
thé). Cu thé, & giai doan cay 3 - 414 dén trudc tré
cd, phan bén bao gom DAP (1,1 kg), MgSOs4 (0,5
kg), Ca(NOs)2 (1,7 kg), KNOs (0,325 kg), va vi
lugng Haifa (25 g). Giai doan xoay nén dén trudc
khi thu hoach, lugng phan bon gém DAP (0,55
kg), MgSOs4 (1,1 kg), Ca(NOs)2 (0,7 kg), KNOs
(1,1 kg), Urea (0,55 kg), va vi lugng Haifa (25 g).

2.2.3. Cac chi tiéu va phuong phap theo doi

Mai 6 co s& chon ngau nhién 5 ciy & 2 hang
gitia d€ tién hanh theo dodi cic chi tiéu dya
trén TCVN 13382-2:2021 cta B6 NN&PTNT
(MARD, 2021).

Toéc do tang trudng chiéu cao cay AH (cm/
cay/ngay) = (H2 - H1)/T. Trong d6 H1: va H2
tuong ting véi chiéu cao ciy do lan sau va lan
trude (cm); T: Thoi gian gitia 2 lan do (ngay);
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Dién tich 14 (S) (cm?/cay) dugc tinh theo
cong thic IVANOV: S (dm?/cy) = . Theo dai 1
14n tai thoi diém c6 50% cay phun rau. Trong d6
A: Chiéu dai la thu i (dm); B: Chiéu rong la thi i
(dm); K: = 0,7;

Chi s6 dién tich 14 (LAI): = dién tich 14 cta tat

ca céc cay (m?) trén 1 m?* ddt;

Chi s6 diép luc t6: Do bing may do diép luc
SPAD - 502 (do cong ty Konica Minolta san xuat
tai Nhat Ban);

Khoi lugng chat kho (g/cay): Sdy thén, 14, ré
xanh & 70°C cho dén khi khoéi lugng khong déi,
dem cén d€ xac dinh khdi lugng chit kho, thu
thap & thoi diém 27 NSG va 46 NSG;

S6 bap/cay (bap/cay): Dém t6ng s6 bap/5 cay
theo doi va tinh trung binh;

S6 bédp hiiu hiéu/ciy (bap/cay): Tong s6 bap

htiu hiéu trén 5 cay chi tiéu;

Khoi lugng bap co 1a bi (g/bap): Trung binh
khoi lugng bap co 14 bi trén 10 ciy theo doi ctia

moi 6 thi nghiém;

Khéi lugng bap khong c6 14 bi (g/bap): Trung
binh khoi lugng bap khong c6 14 bi trén 10 cay

theo doi cia méi 6 thi nghiém;

Nang sudt ly thuyét (NSLT) (kg/1.000 m?) =
Khoi lugng bap c6 14 bi/cay (g) x Mat do cay/ha
x 10-4;

Nang sudt thuc thu (NSTT) (kg/1.000 m?) =
(P x 10-3)/(S x 10-3). Trong d6 P: Khéi lugng
bép tuoi c6 14 bi trén 6 (g/6); S: Dién tich 6 co
sG (m?).

2.2.4. Phuong phap xt ly s6 liéu

Gid tri trung binh cta cac chi tiéu theo
doi dugc téng hgp bing phan mém Microsoft
Excel 2013. Phan tich phuong sai va (ANOVA)
va trac nghiém phén hang LSD & mtic y nghia
0,05 bang phan mém R phién ban 4.4.0.

3. Két Qua va Thao Luéin

3.1. Anh huéng ctia céc chit kich thich sinh
hoc va diéu kién am d9 gia thé dén cac chi

tiéu sinh truéng cia cay ngoé nép CX247

3.1.1. Anh hudng cta cic chit kich thich sinh
hoc va diéu kién am d¢ gia thé dén toc do
ting trudng chiéu cao ctia cidy ngd nép
CX247

Toéc do ting trudng chiéu cao ctia cay ngo la
mot chi tiéu quan trong phan anh kha ndng sinh
trudng va phat trién ctia cy, thé hién muic do cay
ngd co thé thich nghi va phat trién trong diéu
kién moi truong cu thé, dac biét trong diéu kién
khé han.
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Bang 1. Anh hudng ctia chit kich thich sinh hoc va diéu kién &m d¢ gia thé dén t6c d6 ting trudng
chiéu cao hang ngay ctia cdy ngd nép CX247 (cm/cdy) qua cac giai doan

Giai Diéu kién Chat kich thich sinh hoc TB (A)
doan  dmdogid  Nusc Agroptim (2 C-Weed 50  Elevate Proplex
theodsi  thé(A)  (pC) L/ha) (1L/ha)  (2L/ha) (1 L/ha)

15 - 25 35% 3,79 4,42 3,74 3,92 4,59 4,09°
NSG 90% 5,32 5,67 5,45 5,36 5,77 5,514
TB (B) 4,558 5,044 4,598 4,64° 5,174

CV (%) = 2,60 F, = 206,89** E, = 7,04** F,., =126"
25-35 35% 3,00 3,30 3,07 2,70 3,65 3,148
NSG 90% 3,92 4,32 4,20 423 4,46 4,234
TB (B) 3,46 3,81 3,64 3,46 4,05
CV (%) = 8,40 F, = 63,64* F, = 0,80 F,., = 0,29
35-42 35% 1,22 1,66 1,38 0,78 1,86 1,38"
NSG 90% 2,43 2,63 2,53 2,51 2,70 2,564
TB (B) 1,82 2,14 1,96 1,65 2,28
CV (%)=1290  F, =185,62** F, =120 F,., = 065"

Ghi chii: Trong ciing mét nhom gid tri trung binh, cdc s6 ¢ cung ky tu di kém chi su khdc biét khong c6 y nghia
thong ké; ns: khdc biét khong c6 y nghia; *: khdc biét § miic a = 0,05; **: khdc bié¢t & miic a = 0,01. Cdc gid tri toc
do tang trudng chiéu cao cdy ngé dugc chuyén déi dudi dang (x + 0,5)1/2 trudc khi xii ly thong ké. NSG: ngay
sau gieo; DC: doi chiing; TB: trung binh; CV: hé s6 bién di.

Toc do tang trudng chiéu cao cay ngd dugc
trinh bay & Bang 1 cho thay, trong giai doan 15
- 25 NSG, t6c¢ d6 ting trudng chiéu cao ciy ngo
khac biét rat c6 y nghia thong ké gitia hai diéu
kién dm do gia thé. Cu thé, & diéu kién 35% 4m
do gia thé, toc do tang trudng hang ngay trung
binh dat 4,09 cm/cay, trong khi & diéu kién 90%
dm do gida thé, t6c do nayla 5,51 cm/cay/ngay. St
dung chét kich thich sinh hoc cting cho théy tac
dong tich cuc lén toc do tang trudng chiéu cao,
v6i toc do ting trudng hang ngay dao dong tu
4,59 - 5,17 cm/cay, tang so v6i d6i ching ti 0,04
- 0,62 cm/céay/ngay. Trong do, cay ngd & nghiém
thtic phun Proplex dat téc dd ting trudng
hang ngay cao nhat (5,17 cm/cay), ti€p theo la

Agroptim (5,04 cm/cay). Tuy nhién, khong c6 su
khac biét dang ké vé t6c do tang trudng chiéu
cao cdy ngd & cac nghiém thiic khi xét dén tuong
tac gitia chat kich thich sinh hoc va diéu kién 4m
do gia thé. T giai doan 25 - 35 va 35 - 42 NSG,
anh hudng ctia cac chat kich thich sinh hoc dén
toc do ting trudng chiéu cao ciy khong dang ké,
tuy vay van ghi nhan t6c d¢ tang trudng & cac
nghiém thtic c6 phun chat kich thich sinh hoc
cao hon doi chiing, dac biét la & ciy ngod dugc
phun Proplex va Agroptim.

Nhin chung, Proplex cho thay hiéu qua tot
nhdt trong viéc thuc déy tang trudng chiéu cao
cay ngd. Xét vé thanh phan, Proplex chtia ham

lugng amino acid cao hon va c6 bd sung chiét
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xudt tdo bién gitp kich thich téng hgp protein
va phén chia té bao, tu d6 thic ddy tang trudng
chiéu cao. Két qua nay phu hgp véi nghién ctiu
cta Tinte & ctv. (2022) vé tac dung ctia chét kich
thich sinh hoc chiét xudt tii tdo bién phun qua la
kich thich tang trudng chiéu cao ciy ngo trong
diéu kién han nhén tao & 50% 4m d¢ dong rudng.
Nghién ctiu cta Tinte & ctv. (2022) chi ra rang,
chit kich thich sinh hoc chiét xuit tii tdo bién da

lam ting ham lugng phenylalanine, tryptophan,
coumaroylquinic acid va linolenic acid, gitp cay
ngo tang trudng chiéu cao, dudng kinh than va
tang kha nang chiu han ctia céy trong diéu kién
thiéu nudc tusi.

3.1.2. Anh huéng ctia cic chit kich thich sinh
hoc va diéu kién dm d¢ gia thé dén dién
tich 14 va chi s6 diép luc t6 caa cay ngd nép
CX247

Bang 2. Anh hudng ctia chit kich thich sinh hoc va diéu kién 4m d¢ gia thé dén dién tich la va chi s6

dién tich 14 ctia cay ngoé nép CX247

Chitiéu Diéukién Chat kich thich sinh hoc TB (A)
theo doi  dm d¢ gid Nuéc  Agroptim (2L/ C-Weed 50 Elevate (2 Proplex
thé (A) (PC) ha) (1L/ha)  L/ha)  (1L/ha)
Diéntich  35% 18,17 25,42 21,13 25,13 28,09 23,59
14 (dm? 90% 44,41 45,93 45,84 45,71 46,42 45,66
ld/cay) 1g () 31,29¢ 35,6848 33,495 35424 37,254
CV (%) = 8,30 F, = 4243,25%* F, = 3,85 F,., =196"
Chiss 35% 1,93 2,73 2,700 2,27 3,00b 2,53
diéntich 9994 4,77 4,90 4,90 4,90 4,97 4,89
14 TB (B) 3,358 3,824 3,804 3,584 3,984
CV (%) = 4,90 F, =1281,50** F, =511 F,., = 348"

Ghi chii: Trong ciing mét nhom gid tri trung binh, cdc s6 ¢ cung ky tu di kém chi su khdc biét khong c6 y nghia
thong ké; ns: khdc biét khong c6 y nghia; *: khdc biét 6 miic o« = 0,05; **: khdc biét 6 miic « = 0,01. NSG: ngay
sau gieo; DC: ddi chiing; TB: trung binh; CV: hé s6 bién di.

Céc chi tiéu vé dién tich 14 va chi s6 dién tich
la 1a hai thong s6 sinh ly quan trong, lién quan
dén kha kha nang quang hgp va anh hudng truc
ti€p dén nang suét va chat lugng. Két qua nghién
ctiu anh hudng ctia cac chat kich thich sinh hoc
va diéu kién 4m do gia thé dén dién tich 1a va
chi s6 dién tich 14 cta ciy ng6 dugc thé hién &
Bang 2 cho théy dién tich 1a c6 su khac biét gitia
cac nghiém thtc han va khong han, trung binh
dat 23,59 dm2 1é/céy & diéu kién 35% dm d¢ gia
thé va 45,66 dm?2 la/cay & 90% am do gia thé.

Dién tich 1a ctia cay ng6 & cac nghiém thic cé
phun chat kich thich sinh hoc dao dong tu 33,49
- 37,25 dm? 14/c4y, cao nhét la nghiém thtic phun
Proplex (37,25 dm” ld/céy), khac biét c6 y nghia
so v6i cac nghiém thiic phun C-Weed 50 va doi
chiing. Dién tich 1a cidy ngd & cac nghiém thtc
két hop gitia diéu kién dm d¢ gia thé va chat kich
thich sinh hoc dao dong trong khoang 18,17 -
46,42 dm2 l4/cay, két qua phan tich thong ké cho
théy su khac biét khong c6 y nghia. Két qua nay

c6 thé do su chénh 1éch cao vé dién tich 14 & hai
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diéu kién dm do gia thé.

Chi s6 dién tich 14 khac biét rat c6 y nghia
thong ké & cac nghiém thic & hai diéu kién dm
do khac nhau. Trong do6, nghiém thic phun
Proplex c6 chi s6 dién tich 14 cao nhat (3,98), tiép
theo 1a Agroptim (3,82), khac biét rat c6 y nghia
thong ké so véi doi ching (3,35). Bén canh do,

——Nudc
50

&

42

38

Chi s6 diép luc t6

36

32

30

11 NSG 18 NSG 25 NSG

Diép luc t6 dong vai tro quan trong trong
quad trinh quang hop ctia céy, vi vay c6 lién quan
truc tiép dén sinh trudng va nang sudt clia cay
(Ghimire & ctv., 2015). Do d¢, st dung cac chét
kich thich sinh hoc véi ky vong tang chi s6 diép
luc t6 cua la giap tang kha nang sinh trudng va
ndng sudt cua cay ngd, dic biét trong diéu kién
kho han.

Két qua theo doi chi s6 diép luc t6 cua ld qua
cac giai doan sinh trudng cho thay, viéc sti dung

—B—Agroptim ——C-Weed50

viéc phun chat kich thich sinh hoc da cho két qua
r6 rét vé chi s6 dién tich 14 ¢ hai diéu kién 4m do
gid thé khac nhau. Chi s6 dién tich 14 dao dong
t 1,93 - 4,97, tuy nhién, hiéu qua cta cac chat
kich thich sinh hoc dugc thé hién r6 rang hon &
cac nghiém thtc trong diéu kién kho han, trong
do, chi s6 dién tich 1a cta cay ngd dugc phun

Proplex cho két qua cao nhat (3,00).

——Elevate —¥=DProplex

29 NSG
Théi di€ém theo doi
Hinh 1. Chi s6 diép luc t& 14 ctia cay ngd & diéu kién 35% dm d6 gia thé qua cac giai doan.

32 NSG 43 NSG 51 NSG

cac chiét kich thich sinh hoc khong lam thay d6i
dang ké chi s6 diép luc t6 trung binh ctia 1a cay
ngd so véi doi chiing (Hinh 1). Tuy nhién, khi
phan tich sdu hon thi viéc stii dung chat kich
thich sinh hoc van c¢6 hiéu qua nhit dinh, dic
biét & giai doan tii 25 - 43 NSG (giai doan cay
sinh trudng manh vé€ thin 14 d€ chuén bj trg o).
Tai thoi diém bat dau gay han (25 NSG) dén 29
NSG, chi s6 diép luc t6 cuia 1a & cac nghiém thtic
doi ching va Agroptim giam nhe do ciy ngo
chua thich nghi dugc véi diéu kién thiéu nudc,
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nhung cac nghiém thtic khac la Elevate, C-Weed
50 va Proplex, chi s6 diép luc t6 van duy tri mtic
tang, ddc biét 1a Proplex, ting nhiéu hon so véi
cac nghiém thtic con lai (tang tu 36,1 1én 38,9).
biéu nay c6 thé giai thich rang, do cac loai chat
kich thich sinh hoc nhu Elevate, C-Weed 50 va
Proplex c6 thanh phan gom Betaine va chiét xuat
tdo bién, giup bao vé té bao khoi cac tac dong ctia
cac chat oxy hoa tao ra trong diéu kién kho han,
duy tri cac hoat dong sinh ly ctia cay ngo (Tinte
& ctv., 2022).

Cac két qua vé dién tich 14, chi s6 dién tich 1a
va chis6 diép luc t6 ctia cay ngo sinh trudng trong
diéu kién kho han véi su ho trg ctia cdc chit kich
thich sinh hoc phu hgp véi két qua nghién ctiu
cua Tinte & ctv. (2022) va Chen & ctv. (2023).
Hai tdc gia nay chiing minh hiéu qua ctia Betaine
trong viéc ho trg cay ngo sinh trudng trong diéu

kién kho han (50% 4m d6 dong rudng).

3.2. Anh huéng cia cic chit kich thich sinh
hoc va diéu kién 4m d¢ gia thé dén chi tiéu
sinh khéi cta cay ngo nép CX247

3.2.1. Anh hudng ctia cic chit kich thich sinh
hoc va di€u kién dm d¢ gia thé dén khoi
lugng than 1a kho cta ciy ngo nép CX247

Bang 3 tong hop két qua nghién ctu vé tac
dong ctia cac loai chét kich thich sinh hoc va hai
diéu kién dm do gid thé dén khoi lugng than la
kho ctia ciy ng6 & thoi diém 27 va 46 NSG. O
thoi diém 27 NSG, khéi lugng théan 14 kho cta
cay ngo 6 hai diéu kién dm d¢ gid thé khac biét
c6 y nghia thong ké, dat 8,17 g/cay & diéu kién
35% am do gid thé va 7,36 g/cay & diéu kién 90%
dm do gia thé. Tai thoi diém 27 NSG, cac chit
kich thich sinh hoc khong lam tang khoi lugng
than 14 kho cua cay ngd mot cach dang ké, dong
thoi tuong tdc gitia cac chat kich thich sinh hoc
va hai diéu kién &m d¢ ciing thé hién sy khac biét

khong c6 y nghia thong ké.

Bang 3. Anh hudng ctia chit kich thich sinh hoc va diéu kién 4m d6 gia thé dén khéi lugng than 14

kho (g/cay) ctia cay ngd nép CX247

Giai doan Diéu kién Chit kich thich sinh hoc
theo dai Q{?ﬁg? Ag)ié Nudc Agroptim C-Weed 50 Elevate  Proplex TB (A)
(bC) (2 L/ha) (1L/ha) (2L/ha) (1L/ha)
35% 7,80 8,26 8,18 8,02 8,61 8,174
27 NSG 90% 6,12 7,98 7,33 6,65 8,70 7,368
TB (B) 6,96 8,12 7,76 7,33 8,66
CV (%) =10,70 F, =92,38* F, =0,69™ FA* B =0,22™
35% 38,33 48,67 42,67 40,33 49,00 43,80"
46 NSG 90% 44,00 51,33 47,33 45,67 53,67 48,40*
TB (B) 41,17¢ 50,0048 45,008¢ 43,00¢ 51,334
CV (%)=240  F =16330" F, =6,38"* F,., =0,20"

Ghi chii: Trong cung mot nhém gid tri trung binh, cdc s6 c¢6 cung ky tu di kém chi sy khdc biét khong c6 y nghia
thong ké; ns: khdc biét khong c6 y nghia; *: khdc biét & miic o« = 0,05; **: khdc biét 6 miic a = 0,01. NSG: ngay
sau gieo; DC: ddi chiing; TB: trung binh; CV: hé s6 bién di.
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Khi cay phat trién du than 1a va chudn bj tré
cd (46 NSG), su khac biét ctia cac nghiém thtic
gitia hai diéu kién 4m d¢ gid thé€ dugc thé hién ro
rang hon, v6i khoi lugng than 1a kho dat 48,40 g/
cay ¢ diéu kién du nudc, cao hon dang ké so véi
43,80 g/cay & diéu kién kho han. Ung dung chit
kich thich sinh hoc ciing cho thay tac dong tich
cuc dén viéc tang khoi lugng than la kho. Khai
lugng than1a kho dao dong tii 41,17 - 51,33 g/cay,
cay ngd & nghiém thtic phun Proplex dat khdi
lugng cao nhit (51,33 g/cay), thdp nhat la doi
chiing (41,17 g/cay). Theo nghién ctiu ctia Cui
& ctv. (2024), han han nghiém trong & giai doan
cay bat dau phat trién nhanh dén giai doan tré c6
(can nhiéu nudc va dinh dudng) sé lam giam tu
18,76 - 30,05% khoi lugng chat kho. Nghién ctiu
nay ghi nhén hiéu qua hoé trg ctia chét kich thich
sinh hoc trong viéc duy tri khéi lugng chat kho &
cay ng6 trong diéu kién han, cu thé khi st dung
Agroptim va Proplex chi lam giam khoi lugng
than 14 kho lan lugt 1a 5,18 va 8,70%. Lephatsi &
ctv. (2022) cho rang céc chat kich thich sinh hoc
chtia nhiéu nguyén t6 trung vi lugng, giup tang
cuong hoat dong ctia cdc enzyme chong oxy hoa,
va diéu chinh ham lugng hormone thuc vat, gitp
cay trong tang trudng va chong chiu han tét hon,

tu d6 lam tang sinh khdi cta cay.

3.2.2. Anh huéng ctia cic chit kich thich sinh
hoc va di€u kién &m d¢ gia thé dén khoi
lugng ré kho cua cay ngd nép CX247

Két qua nghién ctiu 6 Bang 4 cho thay, & giai
doan 27 NSG, su khac biét vé khoi lugng ré kho
cta cdy ngd chu yéu & diéu kién dm do khac
nhau, cac chat kich thich sinh hoc ¢é lam ting
khoi lugng ré kho nhung su khac biét khong co
y nghia thong ké. Tuy nhién, thoi diém 46 NSG,
khi cay trai qua giai doan han han kéo dai, cac
chat kich thich sinh hoc da thé hién r6 rét vai
tro trong viéc ting cuong hé thong ré. Cu thé,
khéi lugng ré kho trung binh cua ciy ngo & cac
nghiém thtic c¢6 phun chat kich thich sinh hoc
dao dong tu 3,17 - 4,67 g/cay, cao nhat la khai
lugng ré kho & nghiém thtic phun Proplex (4,67
g/cay) va khac biét rat c6 y nghia thong ké so véi
d6i chiing. Bén canh d6, khoi lugng ré kho cta
cay ngo & diéu kién 35% dm d¢ gia thé cao hon so
v6i cay ng6 ¢ diéu kién 90% dm do gia thé. Diéu
nay co6 thé€ gidi thich do trong diéu kién thiéu
nudc, cdy ngd c6 xu hudng phat trién bo ré manh
hon dé€ tim kiém nguén nude (Sah & ctv., 2020).
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Bang 4. Anh hudng cta chit kich thich sinh hoc va diéu kién 4m d6 gid thé dén khoi lugng ré kho

(g/céy) cta cay ngd nép CX247

Giai doan Diéu kién Chat kich thich sinh hoc TB (A)
theodoi dmdogid  Nusc Agroptim  C-Weed 50 Elevate (2 Proplex (1
thé(A)  (PC)  (2L/ha) (1 L/ha) L/ha) L/ha)
27 NSG 35% 1,40 1,73 1,71 1,49 1,78 1,624
90% 1,12 1,26 1,13 1,14 1,58 1,248
TB (B) 1,26 1,49 1,42 1,31 1,68
CV (%) = 20,70 F, =64,26* F,=0,79" E,.,=0,15"
46 NSG 35% 3,00 3,67 3,67 3,33 5,00 3,734
90% 3,00 3,33 3,33 3,00 4,33 3,408
TB (B) 3,008 3,508 3,508 3,17% 4,674
CV (%)=11,80  F, =39,04* F, = 3,5* F,.,=0,06™

Ghi chii: Trong ciing mét nhom gid tri trung binh, cdc s6 cé cung ky tu di kém chi su khdc biét khong c6 y nghia
thong ké; ns: khdc biét khong c6 y nghia; *: khdc biét & miic « = 0,05. Cdc gid tri khoi lugng ré kho tai thoi diém
27 NSG va 46 NSG dugc chuyén doi dudi dang log (x + 1) trude khi xit Iy thong ké. NSG: ngay sau gieo; DC: ddi

chiing; TB: trung binh; CV: hé s6 bién di.

3.3. Anh huéng cia cac chit kich thich sinh
hoc va diéu kién &m d gia thé dén cac yéu
td ciu thanh nang suit va nang suit cua cay
ngo nép CX247

3.3.1. Anh huéng ctia cic chit kich thich sinh
hocva diéu kién 4m d¢ gia thé dén cac yéu to

ciu thanh nédng suit cta ciy ngo nép CX247

Két qua theo doi cac yéu t6 cau thanh nang
sudt ctia cay ngod dugc trinh bay & Bang 5 cho
théy: s6 bap/cay va s6 bap hitu hiéu/ciy déu chiu
anh hudng ro rét boi diéu kién 4m do gia thé va
tac dong clia cac chat kich thich sinh hoc. S6
bap/céy co6 su khac biét ¢ hai diéu kién 4m do gia
thé, trong d9, s6 bap/cay ¢ diéu kién 90% dm do
gia th€ dat 2,0 bap/cay va ¢ 35% 4m do gia thé
dat 2,4 bap/cay. Cay ng6 khi gdp di€u kién stress
sinh hoc c6 thé kich hoat mdt s6 co ché sinh ly

dé tang cudng qud trinh ra hoa va tao qua nham

dam bao sy ton tai cua loai, vi vay, trong diéu
kién han, s6 bap/cay cao hon so véi diéu kién du
nudc. S6 bap/cay & cac nghiém thic phun chét
kich thich sinh hoc dao dong tu 2,2 - 2,3 bap/
cay, cac nghiém thtc phun Proplex, Agroptim va
Elevate déu dat 2,3 bap/céy, khac biét c6 y nghia
so vGi doi chiing. Ddc biét, khi xét dén tuong tac
gitia chat kich thich sinh hoc va diéu kién dm d¢
gia thé, nghiém thiic phun Proplex & diéu kién
han dat s6 bap/ciy cao nhit (2,6 bap/cay), tiép
theo la Agroptim va Elevate (2,5 bap/céy), két
qua phan tich théng ké khéac biét c6 y nghia so
v6i doi chiing va véi cac nghiém thiic ¢ diéu kién
dm do 90%.

S6 bap htiu hiéu/cay khac biét c6 y nghia &
hai diéu kién dm d¢ gid thé khac nhau, cay ngd
G 90% dm do gia thé c6 s6 bap hiiu hiéu/cay
trung binh 1a 1,0 bap/cay, ngugc lai, & 35% dm
do gia thé, s6 bap hitu hiéu/cay trung binh giam
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xudng 0,6 bap/cay. Cac chat kich thich sinh hoc
da hé trg dang k€ trong viéc hinh thanh s bap

hiiu hiéu trén cay, cao nhat la nghiém thtic phun

Proplex (0,9 bap/cay), khac biét c6 y nghia so véi

cac nghiém thtc con lai. Trong diéu kién kho
han, céc chét kich thich sinh hoc da phan nao hd
trg cho sy hinh thanh bép hiiu hiéu trén cay, dic

biét 1a nghiém thic phun Proplex (0,8 bap/cay).

Bang 5. Anh huéng ctia chit kich thich sinh hoc dén céc yéu t6 ciu thanh ning sudt ctia cdy ngd nép
CX247 trong diéu kién 35% 4m do gia thé

Chi tiéu biéu Chat kich thich sinh hoc TB (A)
theo doi k(iiéén fi? Nuéc Agroptim (2L/ C-Weed 50  Elevate (2 Proplex (1
e fA) (®C) ha) (1 L/ha) L/ha) L/ha)
S6 bap/ 35% 2,2b¢ 2,5° 2,4% 2,5° 2,6° 2,44
cay (bap) 949, 2,0° 2,0° 2,0° 2,0° 2,0° 2,08
TB (B) 2,1 2,34 2,2AP 2,34 2,34
CV (%) = 2,80 F, = 184,84** F,=331* F,., =331
S6 bap 35% 0,4¢ 0,6 0,5¢ 0,5¢ 0,8 0,6°
hi;f/lcl:éy 90% 1,0° 1,0° 1,0° 1,0° 1,0° 1,04
(bép) TB (B) 0,78 0,84 0,8" 0,8" 0,94
CV (%) = 10,30 F, = 196,50** F,=4,16* F,., =4,16*
Khéi 35% 63,73¢ 95,13¢ 86,80¢ 83,37 117,17¢ 89,24"
ll)‘;g‘li 90% 159,77 181,20° 179,37¢ 177,07¢ 189,13 177,31
libi(y  TB(B) 111,75 138,17 133,085 130,22¢ 153,154
bip) CV (%) = 0,90 F, = 37.596,05** F, = 59,49** F,., =19,30%
Khéi 35% 42,00¢ 74,83 66,73 54,274 79,20¢ 63,41°
l‘li)‘;“g 90% 125,37 147,57 142,77° 138,20 149,50  140,68*
kh(*)n}; 6 TB(B) 83,68 111,204 104,75 96,23¢ 114,354
léb'ii ()g/ CV(%)=150  F, =11710,65* F, = 36,44* F,., =1217
ap

Ghi chii: Trong cung mot nhém gid tri trung binh, cdc s6 c6 cung ky tu di kém chi sy khdc biét khong c6 y nghia
thong ké; ns: khdc biét khong co y nghia; *: khdc biét 6 miic a = 0,05; **: khdc biét 6 miic a = 0,01. Cdc gid tri SO
bap hiru hiéu dugc chuyén doi dudi dang (x + 0,5)1/2 trudc khi xii Iy théng ké. DC: déi chitng; TB: trung binh;
CV: hé s6 bién di.
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Khoi lugng bap co 1a bi dat 177,31 g/bap &
cac nghiém thic 90% dm d¢ gia thé, cao hon
gan gdp 2 lan so véi cay ngd & cac nghiém thtc
35% dm do gia thé (89,24 g/bap). Cac nghiém
thic phun chat kich thich sinh hoc cho khéi
lugng bap c6 14 bi dao dong tu 130,22 - 153,15
g/bap, khac biét c6 y nghia va cao hon so véi d6i
chiing tit 18,47 - 41,40 g/bép. Trong do, cay ngo
6 cac nghiém thitc phun Proplex cho hiéu qua
tot nhat & ca hai diéu kién do 4m, dic biétla &
diéu kién kho han, véi khéi lugng bap c6 14 bi
dat 117,17 g/bap.
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Agroptim

Khoi lugng bap khong co 1a bi ciing c6 xu
huéng tuong ty, cac nghiém thic dugc phun
chit kich thich sinh hoc 6 2 diéu kién 4m d0 cé
khoi lugng bap khong c6 1a bi dao dong trong
khodng 54,27 - 149,50 g/bap. Su khac biét nay
thé hién ro nhit ¢ diéu kién han (Hinh 2), khéi
lugng bap khong c6 14 bi cao nhit 6 NT phun
Proplex (79,20 g/bap), tiép theo la Agroptim
(74,83 g/bap), khac biét rit c6 y nghia thong ké

so véi cac nghiém thtic con lai.

.

P
I::::‘
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Hinh 2. Hinh dang bép khong c6 14 bi cta cac nghiém thiic 6 diéu kién 90% 4m do gia thé (trén)
va 35% dm d¢ gia thé (duéi).
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3.3.2. Anh huéng ctia cic chit kich thich sinh hoc va diéu kién 4m d¢ gia thé dén ning suit cta

cay ngo nép CX247

Bang 6. Anh hudng ctia chit kich thich sinh hoc va diéu kién 4m d¢ gia thé dén ning suit ly thuyét
va nang sudt thuc thu (kg/1.000 m?) ctia cay ngo6 nép CX247

Chi tiéu Diéu Chaét kich thich sinh hoc TB (A)
theo doi  kiéndm  Nyge Agroptim (2L/ C-Weed  Elevate  Proplex

dogia  (pC) ha) 50(1L/ (2L/ha) (1 L/ha)

thé (A) ha)

Ningsuit  35% 437,90 543,60 496,20 4768 669,50  524,80°
ly thuyét  9gop 942,47 1.035,20 1.017,30 1.011,80 1.080,63 1.017,48%
TB(B) 690,18 789,408 756,758  744,308C 875,074

CV (%) =6,10  F, =540.370,00** F, = 12,74** F,., = 161"
Ningsuit  35% 349,80 428,60 42720 383,60 557,10  429,26°
thucthu 999  1.010,07 979,97 1.040,03 1.012,53 1.044,80 1.017,48%
TB(B) 679,93 704,28" 733,625 698,06° 800,95
CV (%) = 7,60 F, = 1742,75** F, = 4,50** F,., =236"

Ghi chii: Trong cung mot cot, cdc s6 ¢6 cung ky ty di kém chi sy khdc biét khong cé y nghia thong ké; ns: khdc biét
khong co y nghia; *: khdc biét 6 miic a = 0,05; **: khdc biét 6 miic a = 0,01; DC: doi chiing; CV: hé s6 bién di.

Két qua Bang 6 cho thay ning suat ly thuyét
(NSLT) ctia cay ngod c6 su khac biét ro rét gitia
cac nghiém thuc 6 hai diéu kién dm d6 gid thé.
Cu thé, tai dm d¢ gia thé 90%, NSLT dat 1017,48
kg/1.000 m? cao hon khoang 2 lan so véi diéu
kién 35% 4m do gia thé (524,80 kg/1.000 m2).
Bén canh dd, chat kich thich sinh hoc cling lam
tang NSLT, khac biét rat c6 y nghia so véi doi
chiing, dao dong trong khoang 744,30 - 875,07
kg/1.000 m?. Tuy nhién, tuong tac gitia chat kich
thich sinh hoc va cic diéu kién dm d¢ gid thé
khong c6 su khac biét dang ké.

Nang sudt thuc thu (NSTT) ciing thé hién su
khac biét gitia cic nghiém thtic c6 diéu kién dm
do gia thé khac nhau, trong d6 diéu kién 35%
dm do gia thé, NSTT cta ciy ngo dat 429,26
kg/1.000 m?, giam 57,81% so v6i NSTT ctia cac

nghiém thic & diéu kién 90% 4m do gia thé
(1017,48 kg/1.000 m?). Cac NT dugc phun chat
kich thich sinh hoc ¢6 NSTT dao dong tii 698,06
- 800,95 kg/1.000 m?, cao hon déi chiing tui 18,13
- 121,02 kg/1.000 m?* va c6 su khac biét c6 y nghia
thong ké. Trong dd, nghiém thtic phun Proplex
dat NSTT cao nhat (800,95 kg/1.000 m?*), nho
thanh phdn amino acid, Betaine kich thich tdng
hgp sic t6 quang hop va diéu hoa trao déi chét,
cung chiét xuit tdo bién ting cudng stc dé khang
trong diéu kién thi€u nudc (Goni & ctv., 2018;
Tinte & ctv., 2022; Chen & ctv., 2023). Tuy nhién,
khi xét tuong tac gitia chat kich thich sinh hoc va
dm do gia thé, NSTT khong thé hién su khac biét
c6 y nghia thong ké, cho thdy hiéu qua cta cac
chat kich thich sinh hoc dugc r6 rét hon trong
diéu kién thi€u nudc, con trong diéu kién da

nudc, hiéu qua nay la chua ro rét.
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4. Két Luan

Két qua nghién ctu cho thdy, han da lam
giam 57,81% nang sudt cta cay ngo. Viéc su
dung chat kich thich sinh hoc Proplex va
Agroptim giup cai thién sinh truéng va ning
sudt cay ngo ca trong diéu kién du nudc va kho
han. Cu thé, 6 diéu kién 35% 4m do gia thé, viéc
phun Agroptim (2 L/ha) va Proplex (1 L/ha) da
giup tang dién tich 14 tu 7,25 - 9,92 dm? 1d/cay,
khoi lugng ré kho tang 0,7 - 2,0 g/ciy, s6 bap
httu hiéu tang 0,2 - 0,4 bap/cay va nang sudt
thyc thu ting 78,8 - 207,3 kg/1.000 m2. G diéu
kién 90% 4m d¢ gia thé, phun Agroptim (2 L/
ha) va Proplex (1 L/ha) gitp dién tich la tang
1,52 - 2,01 dm?*14/cay, khoéi lugng ré kho tang
0,33 - 1,33 g, va Proplex (1 L/ha) gitp nang suat
thuc thu ting 34,73 kg/1.000 m*.

Nhin chung, cic chit kich thich sinh hoc
Proplex va Agroptim c6 anh huéng tich cuc r6
rét hon trong diéu kién kho han so véi diéu kién
dt nudc. Tuy nhién, viéc gay han nhan tao 6 mtc
35% 4m d¢ trén cay ngd khd khac khe, va viéc
sti dung mot liéu lugng phun nhat dinh cé thé
chua lam ndi bat hiéu qua ctia ching. Vi vay, can
nghién ctu thém nhiéu miic ndng do chat kich
thich sinh hoc trong cac diéu kién gay han khac
nhau d€ c6 co s& khuyén cdo st dung trong thuc

tién san xuit.

L&i Cam Doan

Chung t6i cam doan bai bao do nhém tac gia
thuc hién va khong c6 bat ky mau thuan nao gitia

cac tac gia.
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