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Effects of silicon on physiological characteristics of cucumber seed
germination under self-toxic stress
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WU Yue,LIU Xiaoqgi, WANG Shuya

(College of Horticulture ,Gansu Agricultural University , Lanzhou,Gansu 730070, China)

Abstract: [Objective] This study investigated the effect of exogenous silicon on physiological charac-
teristics of cucumber seed germination under simulated self-toxic stress using cinnamic acid (trans-cinnamic
acid,CA) to provide reference for alleviating the self-toxic effect. [Method] ‘Xinchun 4’ seeds were treated
with 2 mmol/L cinnamic acid to simulate self-toxic stress, and exogenous silicon (Na,SiO; « 9H,0O, AR)
was applied under artificial climate box culturing taking no exogenous silicon treatment as the control
(CK). The germination rate, radicle length, fresh quality, malondialdehyde and available nitrogen of cu-
cumber seeds,contents of soluble sugar and starch,and activities of amylase,superoxide dismutase, peroxi-

dase and catalase under different treatments were measured. [Result] Compared with CK,2 mmol/L. CA
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significantly reduced germination rate, radicle length and fresh weight of cucumber seeds by 92. 00%,
91.46% and 36. 77 % ,and significantly increased contents of soluble sugar and starch. It also decreased to-
tal activities of amylase,B-amylase and o-amylase,and significantly increased accumulation of malondialde-
hyde (MDA). Under the stress of 2 mmol/L. CA, germination rate, radicle length and fresh weight of cu-
cumber seeds were significantly increased by adding 3 mmol/L sodium silicate, and they were 91. 48%,
84.19% and 30.31% higher than that of CA. Contents of soluble sugar and starch were decreased and ac-
tivities of total amylase,3-amylase and a-amylase were increased. Activities of SOD,POD and CAT were
significantly increased, MDA content was decreased, damage of active oxygen on cell membrane was re-

duced,and conversion rate of carbohydrate was promoted. [Conclusion) The addition of exogenous silicon

had a significant alleviating effect on cucumber seeds under cinnamic acid simulated self-toxic stress.
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Table 1 Effect of CA on germination rate,radicle long and fresh weight of cucumber bud seedlings
PO REFER/ % AR /em fif T i/ g
Treatments Germination rate Radicle long Fresh weight

CK1 81.6740.02 a 1.4740.21 a 0.066=+0.005 a
CAl 83.3340.02 a 1.234+0.18 b 0.06640.007 a
CA2 70.00740.05 b 0.6240.11 ¢ 0.05740.003 a
CA3 38.33740.02 ¢ 0.327£0.11 cd 0.04640.001 b
CA4 6.67+0.02d 0.16=+0.06 d 0.046+0.002 b
CA5 5.00+0.03d 0.00+0.00 d 0.04540.001 b
CA6 0.000.00 d 0.00+0.00 d 0.04540.001 b
CA7 0.000.00 d 0.0040.00 d 0.45040.001 b
CAS8 0.002£0.00 d 0.002£0.00 d 0.44040.002 b

T« [ 5 B 5 e A R /NG 52 6 23 7R A [R] 4k BR [0] 22 57 2. 25 (P<C0..05) . TR,

Note: Different lowercase letters indicate significant difference among different treatments (P<Z0.05). The same below.
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Table 2 Effect of Si on germination rate,radicle long and fresh weight of cucumber bud seedlings

ISt e TR o W 2
Treatments Germination rate Radicle long Fresh weight

CK2 83.33£1.67 a 1.4540.21 a 0.066=40.005 a
CA 6.6711.67 c 0.11£0.08d 0.04640.002 d
S1 10.00+2.89 ¢ 0.14+0.03d 0.051740.002 cd
S2 70.00£1.15b 0.75+0.02 ¢ 0.05140.002 cd
S3 80.00+2.89 a 0.92+0.09 be 0.05240.002 cd
S4 81.67F£1.67 a 0.94+0.02 be 0.055%0. 001 be
S5 81.67E£1.67 a 1.05£0.07 b 0.05520. 001 be
S6 81.67F1.67 a 1.26%0.06 a 0.061=%0.001 ab
S7 85.00+2.89 a 1.2940.03 a 0.06140.001 ab
S8 85.33+£0.33 a 1.34£0. 14 a 0.06240.001 ab
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Table 3 Effect of Si on germination characteristics of cucumber seeds under self-toxic stress

b B REHR/ % JEMR A /cm T/ g

Treatments Germination rate Radicle long Fresh weight

CK 83.33£0.04 a 1.8440.21 a 0.0740.001 ab

Si 88.33+£0.04 a 1.294£0.04 ab 0.08+0.007 a

CA 6.6740.06 b 0.16+0.06 ¢ 0.04+0.001 ¢

CA+Si 78.33£0.17 a 0.97£0.02 b 0.06+0.004 b
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2.4.1 TmuERenszs K 1EP,5CKHM HRFERINT 13.32% ;5 CA Zh#EAH . CA+Si
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Fig. 1 Effects of Si on soluble sugar and starch contents of cucumber seeds after germination under self-toxic stress
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Table 4 Effects of Si on activities of in cucumber seeds after germination under self-toxic stress mg/(g * min)
b3 o VE M3 i I 1 [3-VE #3 g I7 1 S VE Y I
Treatments a-amylase activity B-amylase activity Amylase activity
CK 0.947+0.04 a 34.8640.64 a 35.80%0.74 a
Si 0.70+0.04 b 33.7040.53 a 34.3940.73 a
CA 0.337+0.05 ¢ 19.46+1.00 b 19.79+1.60 b
CA+Si 0.69+0.03 b 34.3540.87 a 35.03%+1.10 a

2.4.3 MDA 4 Efia&iLsEE® MK 2 A4,

5 CK A1t . CA 4 # K #h 7 #5 & 48 h if MDA
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Fig. 2 Effects of Si on MDA content and antioxidant enzymes activities of cucumber seeds after

germination under self-toxic stress
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