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Antioxidant enzymes activities in leaves and yield analysis of
different ecological types watermelon under drought stress

ZHANG Hua-sheng, YANG Yong-gang, SU Yong-quan, LI Xiao-fang
( Vegetable Research Ibstitute of Gansu Academy of Agricultural Sciences, Lanzhou, Gansu 730070, China)

Abstract: The aim of this experiment was to study the relationship between yield and antioxidant enzyme activity in
leaves of different ecological types of watermelon during flowering period. Eleven watermelon varieties with different eco-
types were grew in gravel — mulched field (water shortage) and normal water supply condition, the malondialdehyde
(MDA), proline content and antioxidant enzymes activity such as superoxide dismutase (SOD), catalase (CAT ) and perox-
idase (POD) in leaves were measured. The results showed that there existed marked drought stress in gravel-mulched field,
yields of all types of watermelon were decreased, being 18.6% ~ 35.3% and 59.7% ~ 67.8% in large fruit size and small
fruit size, respectively, suggesting that large fruit size possessed stronger drought resistance than that of small one. In addi-
tion, there were significant differences among varieties. Under drought stress, MDA, proline content, as well as SOD,
POD, CAT activity in leaves were increased, indicating that watermelon was sensitive to drought. Moreover, the response of
watermelon to drought were variety dependent. The content of proline, activity of SOD, POD, CAT in large fruit size vari-
eties in creased by 83.2% ~121.4% , 55.2% ~75.3%, 118.1% ~204.4% , 52.0% ~ 86.6% , respectively, the range
was greater than that of small fruit size varieties, meanwhile, the content of MDA increased by 13.4% ~39.8%, the range
was smaller than that of small fruit size. Taking fruit yield and physiological response into consideration, we argued that all
ecotypes of watermelons gained a certain yield level under gravel-mulched conditions, and large fruit watermelon had a
stronger drought resistance than small fruit did. Zhongqing 9, NWU — 13, Longkang 9, Longkang 11, JY12 and Jinkang 5
had stronger drought resistance, which may be suitable for gravel-mulched field.

Keywords: watermelon; drought stress; antioxidant enzymes; fruit shape yield; gravel-mulched field
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Table 1 A brief description of the watermelon varieties
A2 R = 1A A R AL NN
Varieties Origin Characteristics of varieties Fruit shape
i 5 THEPEALRNFHA R R il AE B (LK K Large
H Ningxia Zhongqing Agricultural Technology and Science Co. , Lid. Ellipsoidal , green — skinned and dark green blet, red flesh g
g FHUCRHRHRE 2 2 il 1 LR e
College of Horticulture, Northwest A & F University Ellipsoidal, green-skinned and dark green blet, red flesh AT8e
S| B KR SRR 5 B : .
7GS - 16 Zhengzhou Fruit Research Instisute, Ellinsoidal kinned and dark blet. red flesh K Large
Chinese Academy of Agricultural Sciences 1pSoIcal, green-siinmed and cark green biet, rec fes
s« o I ERHIEE SR DEIE B G REAR
Hauss . . . K Large
Tianjin Kernel Vegetable Research Institute Ellipsoidal , green-skinned and dark green blet, red flesh
ot 11 1 AR E0T i % 2T e
Vegetable Research Institute, Gansu Academy of Agricultural Sciences — Ellipsoidal , green-skinned and dark green blet, red flesh A8
B 0 2 HR AL B 2 BB T LAY AT ¥ Targe
Vegetable Research Institute, Gansu Academy of Agricultural Sciences — Ellipsoidal, green-skinned and dark green blet, red flesh g
11PBOS HR AR B E BB T LRI AEAR K Laree
Vegetable Research Institute, Gansu Academy of Agricultural Sciences Ellipsoidal, green-skinned and dark green blet, red flesh g
¥ -o12 BTSRRI BB FE oL VLI AR J Larse
Xinjiang Development and Research Center of Grape and Melon Short ellipsoidal , green-skinned and dark green blet,red flesh &°
BSS — 045 RS AL AT R A T 10 LB VZLTR I Small
Shanghai Shimanfeng Seed Industry Co., Lid. Sakamado, green-skinned and dark green blet, red flesh
o |2 [ A RS N
Tgiﬁi‘?f\ﬂ?—[%uﬁfﬁ/ U R
S—-505 Institute of Germplasm Resources, Ningxia Academy . . /I Small
. .. Spherical , green-skinned and dark green blet, red flesh
of Agriculture and Forestry Sciences
] 2 o [ B /Y o Bl A LT
1S 917 RIETAO B E B el 2257 e [ FEBZ VLK /b Small

Horticultural Branch of Heilongjiang Academy of Agricultural Sciences Spherical, green-skinned and dark green blet, red flesh
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of gravel-mulched watermelon
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~20.20 ~ 40 cm F/KEYBEM T, F00H 1
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TK R 3.94% ~10.3% , P56 - 58 Bk i i AIK,
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TEH HEK 25 138 0 ~ 20 em K 12.87% ~
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Table 2 Soil moisture content of different treatments at watermelon growth stages

i3] TIRRIE /em R/ % HFAEW/ % A/ % IR/ %
Treatment Soil depth Sowing stage Flowering stage Fruit set stage Fruit expansion
0~20 10.34b 6.63b 7.74b 10.99b
! 20 ~ 40 10.3b 3.94b 3.50b 5.03b
0~20 14.6a 12.87a 15.44a 14.35a
ok 20 ~ 40 14.3a 11.48a 15.32a 13.96a

VR PR RNE SRR 0.05 KT 2R B E, TR,

Note: Different lowercase letters show significant difference at P <0.05 level, the same as below.
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XTREAH EL, 45 S Fl MDA & o 2 380, A8 1k s B 7E
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MDA 7 34 i 2 5 T e S R 1R KR AR R
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MDA & 345 T KIRIE , 3 W1 79 TSR X) PR 455 114 85
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Table 3 Yield and evaluation of drought resistance of different watermelon varieties

EH B 5 TR A 7 PSR/ % LIRS (01 e s
FFf Varieties Yield of normal water Yield of drought Yield Drought Drought
supply /(kg*667m=2) stress/ (kg 667m~2) amplitude resistance index resistance
17 5 Zhongqing 5 2833.5¢ 2289.7a 19.2 1.04 HHZE Medium
NWU - 13 2903. 1be 2279.9a 21.5 1.01 H14F Medium
7GS -6 3659.6a 2369.5a 35.3 0.87 55 Weak
B4t 9 %5 Tongkang 9 3192.9b 2379.3a 25.5 1.00 HHZE Medium
BEHt 11 5 Longkang 11 3034. 1be 2279.7a 24.9 0.97 HHZE Medium
11PB09 3109.3hc 2110.6a 32.1 0.81 5 Weak
JY12 2805.1c¢ 2283.9a 18.6 1.05 H14F Medium
HHL 55 Jinkang 5 3156. 1be 2376.4a 24.7 1.01 H14F Medium
BSS - 945 2933.8he 945.9b 67.8 0.17 5 Very weak
LS-917 2354.8d 919.9b 60.9 0.20 55 Very weak
S-3505 2393.8d 965.1b 59.7 0.22 5 Very weak
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