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Effects of SA on root growth, root — shoot ratio, and antioxidant activity of
leaf enzymes in broccoli under different lower limits of irrigation
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(1. College of Horticulture Gansu Agricultural University , Lanzhou, Gansu 730070, China;
2. Vegetables Industry Science and Technology Demonstration Garden, WuShan County, Wushan, Gansu 741300, China)

Abstract: In this research, broccoli was employed as the experimental material by combining field and laboratory
analyses to have studied the effects of 0. 15 mmol+ L~ " salicylic acid (SA) under different irrigation limits (relative water
contents of 75% , 60% and 45% , respectively) on the root system growth and leaf antioxidant characteristics. The re-
sults showed that with the decrease of lower limit of irrigation, broccoli root length, root fresh and dry weight and catalase
(CAT) activity became increased and then went decreased, while shoot ratio, hydrogen peroxide (H,0,) content, activi-
ties of super-superoxide dismutase (SOD), peroxidase (POD) and ascorbate peroxidase (APX) all gradually became in-
creased. In addition, SA treatment improved root growth characteristics of broccoli, reducing shoot ratio and enhancing
the antioxidant enzyme activity of cabbage. It was further discovered that the root growth and antioxidant activity by the
60% limit of irrigation after SA treatment reached similar levels to those by the 75% lower limit of irrigation. It could be
concluded that the relative water content of 60% as a lower limit and irrigation approach with 0.15 mmol*L ™" SA treat-
ment could provide theoretical support for the efficient water-saving irrigation on broccoli.
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Table 1  Effects of SA on dry and fresh weights and root — shoot ratios of broccoli under different lower limits of irrigation
hb3 Hb_FE Shoot/g HFFHE Root/g MR
Treatments ff W T DW & FW F&F DW Root-shoot ratio
CK(75% ) 1418.10a 107.68b 45.02b 8.47b 0.0788bc
CK+ SA 1243.93ab 97.69b 48.69b 8.49b 0.0869bc
W2(60% ) 1240.92ab 119.32ab 60.27a 11.62a 0.0974ab
W2+ SA 1457 .83a 118.48ab 53.37ab 8.92b 0.0754¢
W3(45% ) 1068.32b 100.16b 55.00ab 10.52a 0.1061a
W3 + SA 1464 .49a 134.46a 59.68a 10.74a 0.0799b¢

T CK(75% ) AHXT & 7K 75% 5 W2(60% ) : FIXT & 7K 1R 60% 3 W3(45% ) : FXT 35 7K B 45% 5 SA MR 0 0.15 mmol - ™' RN F LR

AL PRIAITE 0.05 KA B2

Note: CK (75% ): Relative water content 75% ; W2 (60% ) : Relative water content 60% ; W3 (45% ) : Relative water content 45% ; The SA concentra-

tion is 0. 15 mmol+L~". Different small letters in the same column indicate significant differences among treatments at 0.05 level.
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Note: CK (75% ) : Relative water content 75% ; W2 (60% ) : Relative
water content 60% ; W3 (45% ) : Relative water content 45% ; the SA con-
centration is 0.15 mmol+L~'; Different small letters in the same column in-
dicate significant differences among treatments at 0.05 level, and hereinafter.
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Fig.1 Effects of SA on the taproot length under different

lower limits of irrigation
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leaf under different lower limits of irrigation
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Fig.3 Effects of SA on the CAT activities of broccoli leaf
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under different lower limits of irrigation
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Fig.4 Effects of SA on the SOD activities of broccoli leaf

under different lower limits of irrigation
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Fig.5 Effects of SA on the POD activities of broccoli leaf

under different lower limits of irrigation
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Fig.6  Effects of SA on the APX activities of broccoli leaf

under different lower limits of irrigation
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