HEEHEY AR 2026,48 (5):180-189
Chinese Journal of Oil Crop Sciences doi: 10.19802/}.issn.1007-9084.2026016

eI NIRRT ) H S M 25 A B A 52

IR RS I F R, T, G, REA, T
(VLI ol b X o 5 RO R A A58 i, V195 B AL, 210046)

FEE SR R AR A K AR Y 2 — RO E R — il R A A R TR B R B
RV T o SRS i R A T A e ol R ey 2 A AR AR BRAREAE A5 I, A BRI A e R A 2 A4 T
TR, 75 A B A o IR 4P R AL B (2.5.5.0.7.5.10.0 g/L) F1 44T W57t b #8.(0.5.,0.75.1.0.1.5 g/L) , 3£ 18
ANGLBR DU RE ] H 255 Q)0 R DA R P AR B AR bR . 45 SRR, %“iﬂ%ﬂﬂiﬂ_ﬁ%ﬁ%ﬁﬁhﬁﬁ%%%é*ﬁ%ﬂt&ﬁ
L [R)BFRRAR T 48 T 5 ARSE LU AT SPAD , T MG 0 7 78 1 (MDA) & f , R W el i ia 75 7 65405, i 77 1)

HEZELH AR o R b 3T D I 35 2 = 78 A Ak 1B AL G (SOD) ik S AL & (CAT) 3 AL # s (POD ) ¥ 1,
HUSRIE VAR BRBE T, (ELR , s R vfe J35 3ok e o 23 X 40y v 7 2E B 3 A 8On o 2% 1, SR 2.5 ~ 5.0 o/L ik BE A AR5
M PR Ik T RS BB 0.50 ~ 0.75 of LMk B B IR0k , W] FE 4EFR T i 2 KB RT R T, 7 SR i e R e
51 & WA A7 , TR 20T I8

SRR n) H 25 IR e

RESES: S565.5 SCHERFRIDED: A X EHES:1007-9084(2026)05-0180-10

Effects of uniconazole application on growth and physiological characteristics of sunflower seedlings under
high—temperature stress
WANG Long, JI Hong—ting, WANG Yong, ZHAO Han-wei, WANG Yan—-yan, ZENG Yan—nan,
CHEN Run—dong, WANG Shi—hong"
(Nanjing Institute of Agricultural Science in Jiangsu Hilly Area, Nanjing 210046, China)

Abstract: High—temperature stress is one of the major abiotic stresses that inhibit plant growth. To understand
uniconazole effects on sunflower growth, experiments are conducted on seedlings’ physiological characteristics
stressed by high—temperature siress. 2 levels as normal temperature and high—temperature are set, in combination
with control and 4 uniconazole seed dressing concentrations (2.5, 5.0, 7.5, and 10.0 g/L), and 4 uniconazole foliar
spraying concentrations (0.5, 0.75, 1.0, and 1.5 ¢/L). The phenotypic traits and stress—resistant physiological indices
of sunflower seedlings were measured. The results showed that high—temperature stress significantly reduced plant
height, stem diameter, leaf area, dry weight, root—shoot ratio, and SPAD value of the seedlings, except malondialde-
hyde content, indicating that high—temperature stress induce oxidative damage and then inhibite seedling growth.
Uniconazole application significantly enhances the activities of superoxide dismutase, catalase and peroxidase,
thereby improves reactive oxygen species scavenging capacity of seedlings. Nevertheless, excessive high concentra-
tion of uniconazole exerts a distinct inhibitory effect on seedlings. In conclusion, seed dressing at concentrations of
2.5-5.0 ¢/L or foliar spraying at concentrations of 0.50-0.75 g/L at the cotyledon flattening stage could effectively
alleviate oxidative damage caused by high—temperature stress while maintaining a relatively high plant growth po-
tential, thus promoting strong seedlings.

Key words: sunflower; uniconazole; high—temperature stress
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Table 1 Temperature treatment design

At ] Period Fit 6] Time /h HHLRENT /°C it HT /°C
1] FA I Night cooling period 11 20 28
FHEH] Temperature rising period 5 27 35
WA 25 15 Peak high—temperature period 4 32 40
1% %2 ] Recovery period 4 27 35
FT2 HERELLIEIGIT
Table 2 Uniconazole treatment design /(g/L)
AbFE Treatment FEFf Seed dressing T Foliar spraying
CK \ \
S1 25 \
S2 5.0 \
S3 75 \
S4 10.0 \
Fl \ 0.5
F2 \ 0.75
F3 \ 1.0
F4 \ 1.5

TE o SRR AL B 5 F o S 305 e I T I i Ak P

Note: S: uniconazole seed dressing treatment; F: uniconazole foliar spraying treatment
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Table 3 Morphology of sunflower seedlings under different treatments

TR i 3E By HELRR TR
Temperature Uniconazole Plant height /cm Stem diameter /mm Plant leaf area /cm?

HORNT CK 17.0l a 0.377 a 95.96 a
S1 14.83 b 0.379 a 87.34 b

S2 13.39¢ 0.386 a 79.34 ¢

S3 12.23d 0.375a 76.99 cd

S4 11.20e 0.355b 74.73 de

F1 13.11¢ 0.375 a 85.22b

F2 10.62 f 0.375 a 76.29 cd

F3 10.35 f 0.369 ab 71.39 e

F4 977 ¢ 0.354 b 65.61f

L HT CK 1439 a 0.346 a 71.60 a
S1 12.66 b 0.344 ab 67.34b

S2 11.40 ¢ 0.349 a 63.14 ¢

S3 10.50d 0.339 abe 57.99 de

S4 9.83 e 0.328 bed 5498 f

F1 10.66 d 0.347 a 65.84 be

F2 9.78 e 0.337 abe 59.26 d

F3 8.50 0.326 cd 55.53 ef

F4 799 ¢g 0.313d 5033 g

HOUR T YA Average of NT 12.50 0.372 79.21

iR R HI{H Average of HT 10.63%* 0.336%* 60.67**

1 [ — 2[R —iRE AL BN R E] P R 3 22 57 (P< 0.05) s+ R i iR FIE S miR F¥E2Z 2 W B2 (P<0.01), FH

Note: Different letters after data under the same temperature treatment in the same column indicate significance at 0.05 level. **: significance between

average NT and average HT at 0.01 level. Same as below
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Table 4 Dry weight of sunflower seedling under different treatments

L IR H R Hb LT Ltk I L
Temperature Uniconazole Underground dry weight /g Aboveground dry weight /g Whole plant dry weight /g Root=shoot ratio
HIRNT CK 0.234 a 1.016 a 1.250 a 0.231d
S1 0.171 b 0.700 b 0.871 b 0.244 ¢
S2 0.158 ¢ 0.574 d 0.732 d 0.275 a
S3 0.149 d 0.5614d 0.710 e 0.266 ab
S4 0.125 ¢ 0.473 f 0.599 g 0.265 b
F1 0.145 d 0.625 ¢ 0.770 ¢ 0.2324d
F2 0.128 ¢ 0.516 ¢ 0.644 f 0.249 ¢
F3 0.116 0.462 f 0.577 h 0.250 ¢
F4 0.106 g 0.422 g 0.528 i 0.250 ¢
R AT CK 0.074 a 0.653 a 0.727 a 0.113 e
S1 0.069 b 0.536 b 0.606 b 0.129d
S2 0.055 ¢ 0.4114d 0.466 d 0.134 be
S3 0.052 f 0.382 ¢ 0.434 ¢ 0.137 b
S4 0.047 g 0.345 ¢ 0.392 f 0.136 b
F1 0.061 ¢ 0.456 ¢ 0.517 ¢ 0.135 be
F2 0.059 d 0.367 f 0.426 ¢ 0.161 a
F3 0.048 g 0.299 h 0.347 g 0.159 a
F4 0.039 h 0.294 h 0333 ¢ 0.132 cd
W FHME Average of NT 0.148 0.594 0.742 0.251
il YA Average of HT 0.056%* 0.416%* 0.472%% 0.137%*

W JE (F4) I SPAD 3K B 5 KA . PP AL BE 7 =]
I TS it SPAD B Sk = TR AL B R O [F]
AEFER SPAD V- ¥{E 43514 43. 6 F140. 9.

2.3 JEHMAMIE YT SR AME THIE AR
2.3.1 EE NRSHALUE T, miphbe b2
PEE T 401 MDA & 1,0, i T B2k, 16

CK S1 S2 S3 S4
60 - Fl F2 F3 F4
50 b a a
- ced2 T 7 b bab a
4O_géc=d°1drczl ddgc ‘LI g
= Iz = I
A L
g
m30_
20 -
10 -
0 e —
i NT EmHT

T Al —{RE AR PR 3R A B35 25 5 (P<0.05)

Note: Different letters under the same temperature treatment indicate
significance at 0.05 level. NT: normal temperature; HT: high temperature
E1 FEAETEBELERE SPAD
Fig.1 Leaf SPAD of sunflower seedlings under different

treatments
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J B B e A, YA Ak R v W it Ak R £ /M 43
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2.3.2 WAAHEE W6 HTR, 4171 SOD . CAT Al
POD Jif P4 X v 85 JWh 368 10 i) 7 A7 25 5 o DAL AR K
T EoRE WA T A FE ALY SOD A1 POD 6 #:
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Table 5 Reactive oxygen species content of sunflower seedlings under different treatments

1% Uniconazole

b=YES Temperature

HEAA H,0, /(mmol/g)

8 MDA /(pg/g)

HIRNT CK 0.119d 0.634 d
S1 0.120d 0.550 ef

S2 0.123 cd 0.527 f

S3 0.127 be 0.773 ¢

S4 0.131 ab 1.133a

Fl 0.123 cd 0.520 f

F2 0.128 be 0.584 ¢

F3 0.134 ab 0.851 D

F4 0.137 a 0.884 b

R AT CK 0.141 a 1.287 ab
S1 0.129 bed 1330 a

S2 0.124 cd 1.261 be

S3 0.126 cd 1.004 e

S4 0.134 b 1.143d

F1 0.131 be 1.256 be

F2 0.126 cd 1.209 ¢

F3 0.123d 1.025 e

F4 0.128 bed 1.277 ab

H L N HME Average of NT 0.127 0.717

i N HME Average of HT 0.129 1.1993#

JHiE R /9 245. 8 Ulg. FEARIRIEBES50F T, 10 B B
F14) 75 250 WS o R0 P T % it 34 T A4 =5 SOD il CAT
T E B8 T S0OR Bl 2 e 32 1) 338 i i ek 55 , 45 &
it v TR AR O AT R (AN L A5 R 1. 0 @/L
(F4 ) M- T 185 i Vi J32 114 SOD 3% 1 B E AL T X 1) |
POD 7 1 XeF s 25 s A 382 (%) Wi 1o 7 AN [) 3 3 A7 A
ZE5 o FEHR ISR B i m it I v AR BE (F1)
A, FLA I e A B AT DL POD G, HL
AU i A e R B i 3G ik, FLrh PR FR AR L 10. 0 ¢f
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£, 5 X B L, AL BER POD TE 4 4 Bl T
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R Ak 3R g o 7 PR Ak P R e R T S, Pl Ak B
GV B AR B (S1-S2) 19 POD i M 5 X B A I
FH2ESE, R (S3-S4) W) S5 25 it vy, oo T M i A 2
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TS R (F4) W) 32 5 TR IR
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Table 6 Antioxidant enzyme activities of sunflower seedlings under different treatments
I Temperature A Uniconazole A AL I LT SOD /(U/g) i E AL S CAT /(Ulg) S E ALY POD /(Ulg)

FIRNT CK 247.9 be 165.6 f 1616.5f
S1 2632 a 2335b 17925 €

S2 259.1 ab 231.7b 1895.2 de

S3 243.2 cd 2182 ¢ 1929.1d

S4 265.8 a 1302 g 21426 ¢

F1 256.2 ab 2653 a 1583.4 f

F2 239.7 ed 202.9d 2090.3 ¢

F3 240.2 ed 181.6 e 2290.0 b

F4 232.8d 168.1 2785.0 a

R HT CK 226.2 cd 2083 e 1418.7 ¢
S1 266.1 a 230.7d 14323 ¢

S2 263.0 a 282.0b 1459.4 ¢

S3 2589 a 266.3 ¢ 1604.4 b

S4 241.7b 255.0¢ 1627.8 b

F1 240.8 b 3409 a 1262.1d

F2 231.4 bed 227.1d 1321.9d

F3 232.5 be 207.1 e 1501.6 ¢

F4 220.2d 194.6 e 2062.3 a

W A Average of NT 249.8 199.7 2013.9

iR R YIE Average of HT 242 3% 245.8%% 1521.2%*
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