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Table 1 Effect of cinnamic acid on morphological index of roots system of cowpea
3 WEERRIRE ik MR SRR P TEIRF 1
i Cinnamic acid o - .
o K Total length Total surface Total volume Total number Average diameter
Varieties concentration i i ) 3 .
4 of roots/cm area of roots/cm of roots/cm of root tips of roots/mm
/(mmol-L7")

TZ30 0 739.7+132.9a 85.5+13.9a 0.788+0. 121a 649+71a 0.369+0. 016a

0.2 295.9+25. 3¢ 36.2+6. 3¢ 0.352+0. 067¢ 400+59h 0.391+0.017a
7QJ6 0 590.2+57. 1b 62.4+6.4b 0. 526+0. 057b 588+42a 0. 337+0. 004b

0.2 203. 8+34. 5¢ 23.4+3. 1c 0.215+0. 022d 361+47h 0.370+0.031a

TE AR NE TR A B R 22 5 .35 (P<0.05) . T,

Note: Different lowercase letters indicate significant difference at 0. 05 level among treatments. The same as following.
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Fig.1 Effects of cinnamic acid treatments

on growth of cowpea

100 -

W TZ30
8 C1zQl6
2 80t
Z
5 a
S :
e b
o =
zs
B3
[}
[}
Z
=
[}
o~
0.0 0.2

PIAERRIK BE

Cinnamic acid concentration/(mmol-L)

T AN E/NG FRER R AR B 22 53 . 25 (P<0.05) . FIAl,
Note: Different lowercase letters indicate significant difference at
0. 05 level among treatments. The same as following.

B2 AERGEXNIZRAENESENZIG
Fig.2 Effects of cinnamic acid treatments on

relative electrical conductivity in roots of cowpea
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Fig.3 Effects of cinnamic acid treatments on

soluble protein content in roots of cowpea
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Fig.4 Effects of cinnamic acid treatments on antioxidant enzyme activity in roots of cowpea
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Effect of Cinnamic Acid on Roots of Cowpea ( Vigna unguiculata L.)

WANG Feng WANG Xinyue ZHU Qianglong YANG Youxin WANG Qiang WU Caijun”
( Jiangxi Agricultural University, Nanchang, Jiangxi 330045)

Abstract ;In order to explore effect of cinnamic acid on roots of cowpea, two different resistant varieties cowpea TZ30
and ZQJ6 were used to treat with 0.2 mmol - L™" cinnamic acid under hydroponic condition, and the physiological and
biochemical indexes of the roots were measured and analyzed. Results showed that Cinnamic acid treatment had obvious
toxic effects on both cowpeas,the total root length, total root surface area, total root volume, and total number of root
tips of the two cowpea species were significantly decreased by cinnamic acid treatment, TZ30 show less decrease,
reflecting higher resistance of TZ30. The mean root diameter of TZ30 increased without significant difference, and the
average root diameter of ZQJ6 increased with significant difference, reflecting higher resistance of TZ30, which indicated
that the influence of cinnamic acid on cowpea roots was mainly presented in young roots. The activity of superoxide
dismutase (SOD), peroxidase (POD) and ascorbate peroxidase ( APX) on roots of the two kinds of cowpea were
increased significantly, suggesting that cowpea resistance the effect of cinnamic acid by increasing the activity of
antioxidant enzymes. The activity of antioxidant enzymes of TZ30 improved higher than ZQJ6, which means that cinnamic
acid resistance of TZ30 is higher than ZQJ6. Both varieties of cowpea showed significant increase in relative electrical
conductivity and significant decrease in soluble protein content, indicating that cinnamic acid destroyed cell structure of
cowpea root system. Among them, TZ30 root system showed more increase in relative electrical conductivity and more
decrease in soluble protein than ZQJ6, indicating that TZ30 cell structure suffered more serious damage. The results of
this study analyzed the toxic effect of cinnamic acid from the main root secretions of cowpea on the root systems of
different resistant cowpea varieties, and provided a theoretical basis for preventing and overcoming the autotoxic effects of
cowpea.

Keywords : cowpea, hydroponics, cinnamic acid, autotoxicity of roots





