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Effects of Exogenous Salicylic Acid on Seedling Growth,
Photosynthetic and Chlorophyll Fluorescent Parameters
in Melon Seedlings under Cadmium Stress

ZHANG Yongping,CHEN Youyuan® , YANG Shaojun, XU Shuang
(Horticultural Research Institute, Shanghai Academy of Agricultural Sciences,Shanghai Key Laboratory of Protected Horticultur-

al Technology,Shanghai 201106, China)

Abstract: With melon variety ‘Hamilti” as the tested material, we investigated the effects of 10~200 pmol « L'
exogenous salicylic acid (SA) on melon seedlings growth,chlorophyll content, gas exchange parameters and
chlorophyll fluorescence under cadmium (100 mg « L' Cd*" ) stress by substrates culture. The results
showed that: there were significant effects on the growth and photosynthesis function under cadmium
stress. However,the best effect on the alleviation of Cd*™ stress damage was observed in the treatment of
100 pmol « L' SA. At this concentration, the seedlings growth, chlorophyll content, net photosynthetic
rate (P,),stomatal conductance (G,), transpiration rate(T,), photosystem II(F,/F, ), excitation capture
efficiency of open centers(F,'/F,,) ,actual photochemical efficiency (®ps ) s photochemical quenching coef-

ficient(g, ) and the fraction of photochemical efficiency (P) in leaves were significantly increased, while
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minimal fluorescence(F, ), non-photochemical quenching coefficient (NPQ) and excess energy (E) were

significantly decreased. The above results indicated that dosage effect of SA existed on the alleviation of

Cd*" stress in melon seedlings,and the best alleviating effect on Cd*" stress damage was 100 pmol « L

—1

SA.,which was favorable for the seedlings to maintain photosynthesis, improve photochemical electron

transport efficiency,capture and converse solar energy thus improving melon growth.

Key words: exogenous salicylic acid; melon; cadmium stress; seedling growth; photosynthetic parameters;

chlorophyll fluorescent parameters
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Table 1 Effects of exogenous SA on the growth of melon seedlings under Cd*" stress
b3 MR o Al it T AR b E H T
Treatment Shoot height Stem diameter Leaf area bhopt fresh Roqt fresh
/cm /mm /cm? weight/g weight/g
CK 14.33£0.91 a 4.107£0. 36 a 38.3843.48 a 5.37£0.28 a 0.6520.04 a
So 10.50+0.90 ¢ 3.10%+0.26 ¢ 25.01=%1.44d 3.72+0.33 ¢ 0.4140.03 ¢
S 11.8740. 65 be 3.13£0.20 ¢ 25.2041.96 d 3.79+0.35 ¢ 0.4740.03 ¢
S, 12.1740. 81 be 3.33%£0.15 be 28.414+2.13 cd 4.33740.31 be 0.50=£0. 05 be
S; 14.30+1.25 a 3.77+0.36 b 34.44+2.59 b 5.01+£0.40 b 0.58+0.05b
Sy 12.53+1.21 ab 3.43+0.32 be 32.4643.18 be 4,9940.37 b 0.52-0. 05 be

TE:CK AR Z SA F1 Cd2 T 4bF] L So~ S,y S SR U 0.10.50,100 1 200 pmol + L™ SA, £ 100 mg « L1 Cd>™ Jbhaft &b 38 5 [7 51 $ 4

AT = B 7 Ak B ) 22 5 7K #) 0. 05 2 K5 R

Note:CK is the control without SA and Cd*" treatment,S, ~S; represent treatments sprayed by 0,10,50,100 and 200 pmol « L1 SA re-

spectively, then stressed with 100 mg « L= Cd?" ; Different letters in the same column indicate significant differences among treatments at 0. 05

level. The same as below.
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Fig. 1 Effects of exogenous SA on chlorophyll content of melon seedlings under Cd*" stress

The different normal letters during the same time indicate significant difference among treatments at 0. 05 level; The same as below
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Fig. 2 Effects of exogenous SA on photosynthetic parameters of melon seedlings under Cd*" stress
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Fig. 3 Effects of exogenous SA on chlorophyll fluorescent parameters in melon seedlings under Cd*™ stress
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Fig. 4 Effects of exogenous SA on the allocation of

absorbed light of melon seedlings under Cd*" stress
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