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Alleviative effects of nitrogen fertilizer regulation on the antioxidant sys-

tem and dry matter allocation of cucumber under high temperature stress
GAN Xiaolin', WANG Yanling', GAO Lei’, YANG Zaigiang', SHI Jiagi’

(1. College of Ecology and Applied Meteorology, Nanjing University of Information Science and Technology, Nanjing 210044, Jiangsu,
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Abstract: To investigate the alleviating effect of nitrogen fertilizer regulation on the antioxidant defense system and dry
matter allocation of cucumber under high-temperature stress, using the cucumber cultivar Jinyou 101 as material, four ni-
trogen application levels were set, namely 0(N0), 160(N1), 240(N2), and 320 kg - hm™(N3). With 28/18 °C (day/night)
as the control, three high-temperature stress treatments of mild temperature stress(35/25 °C), moderate temperature stress
(38/28 °C), and severe temperature stress (41/31 °C) were simulated using artificial climate chambers.. The activities of
superoxide dismutase (SOD), catalase (CAT), peroxidase (POD), and soluble protein (SP) content in cucumber leaves at
different durations (3, 6, and 9 d), and the characteristics of dry matter allocation were measured after 9 d of stress. The
results showed that, under the NO treatment, high-temperature stress significantly inhibited SOD and CAT activity, with
reductions ranging from 20.4%-44.1% and 9.1%-63.9%, respectively. Mild temperature stress (35/25 °C)increased POD
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activity by 12.7%-210.0%, while severe temperature stress(41/31 °C)decreased SP content by 22.8%-49.9%. Moderate ni-
trogen (N2, 240 kg - hm*) application significantly improved the activity of antioxidant enzymes, increasing SOD and
POD activity under mild temperature stress (35/25 °C) by 7.9%-53.9% and 67.5%-328.2%, respectively, and enhancing
CAT activity under moderate (38/28 °C)and severe(41/31 °C)temperature stress by 39.5%-146.3%. It also increased the
dry matter allocation rate in fruit by 9.4%-16.9% under mild and moderate stress. However, under severe temperature
stress(41/31 °C), the regulatory effect of high nitrogen application (N3, 320 kg - hm™) significantly dismished. In conclu-
sion, in facility cucumber cultivation, appropriate nitrogen application(N2, 240 g - hm™)under 35-38 °C high-temperature
stress can effectively activate the antioxidant system, promote dry matter allocation to fruits, and significantly alleviate
high-temperature damage. When the temperature exceeds 41 °C, it is necessary to combine environmental regulation and
biological management measures to achieve synergistic alleviation of high temperature stress. This study provides key the-
oretical and technical support for precision nitrogen application and stress-resistant cultivation of cucumber under high
temperature stress in protected environments.

Key words: Cucumber; High-temperature stress; Nitrogen application levels; Antioxidant enzyme activity; Dry matter
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Note: In figure A, different capital letters indicated that there was a significant difference between different stress days (P<0.05), and different

lowercase letters indicated that there was a significant difference between different stress temperatures (P<0.05). In figure B-D, different uppercase

letters indicate that there is a significant difference between different temperatures under the same nitrogen application level (P<0.05), and different

lowercase letters indicate that there is a significant difference between different nitrogen application levels under the same temperature (P<0.05).

1 TREERLETSEMEXEN A SOD FAIFm

Fig. 1

SOD JEME 5.0%~16.0%H1 24.7%~36.1%, H: N1 4k
HRTE MG 9 d B ROCR fefd s (H N2 AR ERTE A 6 d B
HHL 5.6% 1) B, 2% B 2 5 vy e N BUIR R 2 47
FE I [8]-55) 5 BAE RS (] 1-B~D)
212 T AAAEBECADEFEE ENOLAHT,5
X IR FE A EL , i e 3 d, 3% N F rp CAT 35
AR FE i 235 R B 63.9%; Ryl il 6 d, %
T ) CAT 36 M 2 2 T B 30.3%~42.2% ; ilh i
9 d I, A EE FE i ) CAT v PE R 2 N % 9.1%. B
il RS T IE K, F2 P a1 CAT V& 1t 2 8 3%
T A i R R B 1) CAT W& 1 2 T R
Ja EFRE S (A 2-A).

TEXTHRURFE R, 5 NO AH L, &t U 3318 &
CAT 351 18.9%~147.3%, H. CAT 3 11 1 g [ it 4

Effects of high temperature stress on SOD activity in cucumber under different nitrogen treatments

BN LT E N R NE 3 d, A
LR CAT 151 526.7%~706.7%, CAT 35V [ 14 i
B e = 1 38 it R B (L 2-BD s IR iE 6 d FN
9 d J&,CAT & M4l 2 3% EF 200.0%~235.3% 1
19.5%~118.6% (& 2-C~D) . {E 1 & F1#H F jhia
AN AR R CAT v VR TR 2 57 10.1%~146.3%
F 37.2%~130.8% , H. CAT % 11 [ it 0 B384 I & 44
ST PR S, 75 N2 AL HE T 3l 340 31 i
1, 97N 46.8%~146.3%F1 39.5%~130.8%. 1E AT
BB EE R, N2 AT CAT 36 14 1 3 55 250 51 e
i CREEA 3 d BRAM) (] 2-B~D).

2.13 A AAYEEPOD)FH AENOLHET, 5
X B TR A B, B P e 3 d A 9 d 5 POD % 14
A EFE 12.7%F0 210.0% 5 1fi HF FE e 3 d, POD i 14

« 67 -



TN W r;.:‘ = N
KBS HFFT H /N $39%
A 800(NO  [J3d zZ46d E=9d Bo0o3g  gzN N mmNs
5 Aa
g 800 Aa
<, 600F
: Ab
:kH 3 J
B A X Tac
5o 400p Aa K <
SE |Ab Baght || TE | |Cacy 3 4000 :
2 2000 | |
< Ce i 2000 Bag, Ba Bac
o ! Cb Ba a
o Bb 4 Be
28/18 3525 3828  41/31 28/18 3525 3828 41/31
& )% Temperature/°C &% Temperature/°C
C 1000r 64 gzZNI [CIN2 EEEN3 D1000r 94 pzNI CON2 N3
800+ 800
< 600 = 600f
g S
<400+ < 400t
A
Aa : Aa
WO BB 70| Bieb o Bamab 2007 g A
A RERE AP A Capg AaCa Co
28/18 3525 3828  41/31 07738/18 3505 3828  41/31

i ¥ Temperature/°C

%% Temperature/°C

E2 AEERLETSRMBX R H CAT EMHRIF M0

Fig. 2 Effects of high temperature stress on CAT activity in cucumber leaves under different nitrogen treatments
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Fig. 4 Effects of high temperature stress on SP content in cucumber leaves under various nitrogen application treatments
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Fig. 5 Effects of nitrogen application on dry matter distribution rate of cucumber after 9 days of high temperature stress
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Fig. 6 Effects of nitrogen application on dry matter transport of cucumber vegetative organs after 9 days of high

temperature stress
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Fig. 7 Correlation between influencing factors and antioxidant enzyme activity and soluble protein content
in cucumber leaves
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