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Effects of Cinnamic Acid Stress on the Growth and Antioxidant Metabolism of Seedlings in Cucumber (Cu-
cumis sativus L.)
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Abstract: The effects of exogenous cinnamic acid stress on seedling growth, antioxidant enzyme activities and reactive oxygen species
metabolism of different varieties of cucumber, such as Jinmei No.1, Lvyitianshi, C90 and Cuilong, were studied by planting in the plastic pot
filled with nutrient soil. The results showed that, exogenous cinnamic acid had a strong inhibitory effect on seedlings growth of cucumber, this
inhibitory effect was much stronger with the increasing concentration of cinnamic acid. The activities of antioxidant enzymes including, SOD,
POD, CAT and APX, showed upward trend when the concentration of cinnamic acid was low(50~100 wmol <L), but the trend was downward
at high dose (200~400 pmol - L'). The generation rate of Qs+ , the contents of H,0,, MDA, Pro and soluble sugar were significantly
increased as the raising amount of cinnamic acid added to the soil. Above mentioned parameters were different among varieties of cucumber
under cinnamic acid stress.
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Table 1 Effects of cinnamic acid stress on seeding growth for different cucumber varieties
Anp 4b i/ pamol - L™ B /em Zfl/mm M EAREfE/g-MRT MPESEfE/g-H M ERTEEHT  WTFRTEE K
BRRA 0 17.32a 6.12a 10.234a 0.937a 0.801a 0.128a
50 15.60b 5.95b 9.672b 0.915a 0.776b 0.125a
100 13.28¢ 5.77c 9.197¢ 0.824b 0.707¢ 0.113b
200 9.51d 5.48d 6.351d 0.755¢ 0.573d 0.098¢
400 5.75¢ 4.66e 3.487e 0.582d 0.365¢ 0.076d
HE1S 0 21.20a 6.23a 13.729a 1.334a 0.987a 0.141a
50 19.15b 5.91b 13.065b 1.308a 0.895b 0.133a
100 15.14¢ 5.76¢ 12.110¢ 1.156b 0.810¢ 0.124ab
200 11.71d 5.53d 8.682d 1.084¢ 0.682d 0.110b
400 8.17¢ 4.87¢ 4.891e 0.854d 0.442¢ 0.085¢
By 0 23.82a 5.8%a 10.543a 1.201a 0.784a 0.133a
50 21.50b 5.60b 9.905b 1.073b 0.708b 0.123ab
100 17.91c 5.38¢c 8.755¢ 0.989¢ 0.644¢ 0.112be
200 11.89d 5.16d 5.472d 0.886d 0.509d 0.098¢
400 7.05e 3.94e 2.979% 0.698¢ 0.31% 0.070d
C90 0 22.77a 6.65a 13.461a 1.138a 0.931a 0.148a
50 20.42b 6.43b 12.532b 1.028b 0.839b 0.137a
100 14.60c 6.15¢ 10.000c 0.972¢ 0.703¢ 0.119b
200 10.28d 5.84d 6.689d 0.899d 0.514d 0.102¢
400 6.36¢ 4.23e 2.717e 0.628e 0.361e 0.076d

E: F—FIEE 7 a b e SRR P<0.05 2R BEKF,

Note : Numbers in the same line with a, b, ¢ letters indicate a significant difference P<0.05.
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FIR AR, AR R 05 - 7= Az 3 Fe 1 I B
AN, R253%; HE1S5EHCOKRZ, K 71.04%FH
7.79% ; 2RI (I IEIEE K, H 16.95% o 24ZK N7 BRI
47 400 pmol - L7 B, 3R 15 (G- A KA .C90 FIRJE
[ 07« P= A TR A I e CK 4R 55 34.15% .47.52% .
61.17%F1 115.82% (& 1A), H AT L, 2R 5 BRI a8
XA E RN Rl O« P2 AR SR 2 F R B g 2=
5, Hod o 2R p R 05 - P A AR A R Bk, Hak
& C90, XS HESE 1 S HGEARAEAIFIE/ N
2.2.2 ZRPNIRBRIMNE X ERLI M  H0, & BRI
AR R A X B R H0, & B ARk
5 0: - PPAREMM, FEERNIGREEHFE 2
HET E R H0, AR, A LI IR C90 2k
B, ANZRPI AR ERMR B 50 wmol - L7 B, S KA
B 15, R C0 K H0, S B H CK B
5.52%.5.29% 47.28%F1 51.71% ., 4ZENIEIRURE K
400 wmol - L7 B, 3G 1 5 S KAl R Ip A C90 1Y
H,0, &5t CK #£/ 39.67% .60.56% .64.78% 1

96.94%( & 1B), FHULHA] I, KPR XT C90 /R
4 H,0, S 2RISR ER R, WSS 1 SRR/,
23 FABERFBEXNERSEH FREAEFEN
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2.3.1 ZEAMEERIAXTERZE I F SOD 1E MR
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ARV BEZR IR TR AL FERT , S A R AIFESE 1 SR
41 SOD TEMEREE R N BR VR B 1 = 290 S e
FR AR AR b S, WA C90 EIRLhH SOD
T T B 5 P A7 TR VAR B )38 R T R M R 24 IRk
FERTIRERALFRRT , A KA RIS 1 5 8N4 1
SOD VEMZEETFHE . AnggA K fd SOD {EMAER NI
PR V& B 47 50 pmol - L™ B 35 B B =i fH 131.18 U-g™
FW, . CK 3675 12.96% ; Ht 2 1 2 SOD {EHE7E 100
pmol - L B} K F| B i {E 107.53 U-g' FW, Lt CK 2 5
31.58% . HZRNMERHK K 400 wmol - L7 B, FE3E 1
5 SOD 1EHATEE = T CK, H CK 325 5.26%, 44K
RAF ., ZIpA €0 3 AN FFAY SOD FEMEIET CK,
SR CK FEAR: 40.74% .56.6%F1 73.77%, XxFIA
A PR B ARAE
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Figure 1 Effects of cinnamic acid on the O * (A) generated rate and H,0.(B) content of cucumber seedlings
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Figure 2 Effects of cinnamic acid on the SOD(A ) ,POD(B),CAT(C) and APX(D) activities of cucumber seedling
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Figure 3 Effects of cinnamic acid on MDA(A), proline(B) and soluble sugar(C) contents of cucumber seedling
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