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Effect of Ethylene on Physiological and Biochemical Indexes of Soybean Seed-
lings under Low Phosphorus
WANG Fa-wei' ,LU Jing', TIAN Xiao-hong®, CAO Cui-ling'

(1. College of Life Sciences, Northwest A & F University; 2. College of Resources and Environment, Northwest A & F University, Yangling 712100,
Shaanxi, China)

Abstract : In order to analyze the effects of ethylene(50 pwmol+L™")on physiological and biochemical of soybean seedlings un-
der low phosphorus, pot experiments were conducted in 2010, with soybean cultivar Zhonghuang 22 as material. Soybean seed-
lings were transplanted into Hoagland solutions when the first true leaves were expanded. Four treatments including HP
(2 mmol-L™" Pi) ,LP(20 wmol -L™" Pi) ,HP + Eth and LP + Eth were set. After cultivation for 15 days, soybean seedlings
were sampled and the physio-biochemical characters of soybean were determined, such as photosynthetic rate, transpiration
rate , ethylene release quantity, phosphorus content,root activity, etc. The results showed that ethylene affected physiological and
biochemical traits of soybean. Under low phosphorus stress, plant roots” ethylene production and phosphorus content increased
obviously after adding ethylene. At the same time, ethylene promoted the growth of main root, root volume and root vigor. It
showed ethylene could enhance the phosphorus absorbing ability by promoting root morphology and activity. For photosynthesis,
transpiration and nitrate reductase activity , however, ethylene had inhibitory effect,which led to the decrease of dry matter ac-
cumulation and water absorption.
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Table 1 Effect of ethylene on root traits of soybean under phosphate deficiency

e FMRK AR AR HAR K LSV
Main root length Longest lateral root Root volume Specific root Root vigor
Treatment
/cm length/cm /mL length/cm+g ! /mg TTC-g~'FW+h !

HP 14.07 +0.13b 1.93 +0.13¢ 1.60 +0.20d 90.55¢ 1.62 +0.0008b
HP + Eth 17.73 £0.27a 1.07 £0.17¢ 2.47 £0.07a 113.66b 4.96 £0.0213a

Lp 6.07 +0.13d 11.17 +0.87a 1.83 +0.07c 101.31b 1.04 £0.0114c
LP + Eth 10.67 +0.53¢ 5.43 +0.63b 2.03 +0.03b 140.00a 1.23 +0.0191b

[RIFV B A A R PR iR R 22 52 HoA B34k (LSD #6388, P =0.05)

Values within a column followed by different letters are significantly different at 0. 05 probability level. (LSD test,P =0.05)
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Fig. 1 Effect of ethephon on soybean photosynthesis
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Fig.2  Effect of ethephon on soybean transpiration
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Fig.3 Effect of ethylene on relative membrane

permeability soybean leaf of under phosphorus stress
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Fig.4 Effect of ethephon on nitrate reductase
of soybean root and leaf under P deficiency
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Table 2 Effect of ethephon on ethylene
production of soybean plants(mg - mg 'FW - h™')

AL Treatment 2 Root I Leaf
HP 3.668 +0.143B 1.877 £0.947B
HP + Eth 237.772 £6.615A 31.321 £0.701A
LpP 8.055 +£0.059B 1.714 £0.931B
LP + Eth 258.780 +52.777A 31.899 +2.834A

[FIFV B A A R PR R R 22 5 B 3 PR (LSD 4638, P =
0.01)
Values within a column followed by different letters are significantly

different at 0. 01 probability level. (LSD test,P =0.01)
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Table 3 Effect of ethephon on soybean phosphorus content(mg-plant ')

Jb 3 Ui - I R XS
Treatment Root Stem Leaf Stem and leaf Whole plant

HP 97.35 £2.36b 16.03 +0.91bc 94.91 +0.00a 110.94 +0. 74a 186.61 +2.38a
HP + Eth 104.66 +1.45a 52.71 +4.90a 38.99 +3.63b 91.70 +3.82b 153.55 +5.00b

LP 33.09 +1.78d 9.15+1.57¢ 12.70 £2.36d 21.85+1.68d 31.92 +1.63d
LP + Eth 59.77 +1.9%4c¢ 18.21 £1.18b 20.61 +0.39¢ 38.82 +1.02¢ 56.53 +2.09¢

RISV B A A R P RR iR 22 52 HoAA B35 (LSD 4656, P =0. 05)

Values within a column followed by different letters are significantly different at 0. 05 probability level. (LSD test,P =0.05)
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Table 4 Effect of ethephon on biomass of soybean under low P stress

o bR ) TR AR T Ho bR T

WA R R B 2 AR T T

b B e L

Shoot fresh weight Root fresh weight ~ Shoot dry weight ~ Root dry weight  Fresh biomass Dry biomass

Treatment R/S(Dw/Dw)
/g + plant ™! /g « plant ! /g « plant ™! /g « plant ™! /g « plant ™! /g + plant ™!

HP 5.26 £0.19a 2.36 £0.09a 0.72 £0.09a 0.18 +0.09a 7.20 £0.28a 0.90 £0.31a 0.24 £0.18b

HP + Eth 2.88 £0.05b 1.50 £0.17b 0.62 £0.01a 0.16 +0.08a 4.38 £0.22¢ 0.78 £0.09a 0.27 £0.13b

LP 2.73 £0.06b 1.94 +0.28ab 0.41 £0.07b 0.17 £0.00a 4.67 £0.34b 0.58 £0.35a 0.41 £0.34a

LP + Eth 1.74 £0.04c 0.91 +0.13¢ 0.46 +0.02b 0.12 +0.01a 2.65+0.17d 0.57 £0.03a 0.25 £0.22b

[FIFV A A R PR R 22 5 B B35 (LSD 488, P =0.05) .

Values within a column followed by different letters are significantly different at 0. 05 probability level. (LSD test,P =0.05).
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