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Effect of Phosphor on Accumulation and Chemical Forms of Cadmium and

Physiological Characterization in Different Varieties of Capsicum annuum L.
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Abstract:Pot experiments were carried out to investigate the influence of different Phosphor (P) levels (0 0.3% and 0.5%) on the
plant growth activities of antioxidant enzymes accumulation and chemical forms of cadmium (Cd) in Capsicum annuum L. when
exposed to Cd (10 mgekg™'). The results showed that dry weights of leaf fruit roots and total dry weights of plant and concentration
and accumulation of Cd significantly differed between two varieties of Capsicum annuum L. Dry weights of fruit and total plant of
Chaotianjiao increased by P (0.3% and 0.5% ) while that of Yanjiao425 was inhibited. Activities of catalase (CAT) were increased at
first and then reduced in the presence of P; Activities of superoxide dismutase (SOD) and peroxidase (POD) of Chaotianjiao increased
with increasing levels of P but activities of SOD and POD of Yanjiao425 decreased with increasing levels of P. Chemical forms of Cd in

fruit of Capsicum annuum L. were in order of Fy ., > F..> Fy > F, > F,.> F; The total extractable Cd ethanol-extractable Cd

NaCl
hydrochloric acid-extractable Cd and residual Cd in fruit of Ynajiao425 obviously decreased in the presence of P compared to the control

while the total extractable Cd water-extractable Cd acetic acid-extractable Cd and residual Cd in fruit of Chaotianjiao increased.
Cadmium accumulations of Capsicum annuum L. were in order of roots > stew > leaf > fruit. Cadmium accumulations in fruit and plant of
Yanjiao425 were decreased by 47. 7% and 58.5% 5.5% and 13. 1% in the presence of 0. 3% and 0.5% P when exposed to Cd and

Cd accumulations in fruit and plant of Chaotianjiao were decreased by 23.6% in the presence of 0.3% P.

Key words:antagonism of phosphor and cadmium; physiological characterization; Cd accumulation; Cd fractions; Capsicum annuum L.
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Table 1  Effects of different P levels on the growth of Capsicum annuum L.
1% C g 7! C g T C g T C g T lge !
425 425 425 425 425
0 8.30 5.88 3.10 2.21 13.82 11.96 11.43 9.93 36. 65 29.98
0.3 4.59 7.19 2.78 2.30 14. 64 13.53 8.74 13.55 30.75 36.57
0.5 4.01 5.11 2.69 1.51 14.21 12.31 11.23 11.55 32.14 30.48
LSDy o5
0. 447 0.138 1.562 0.776 1.525
0.365 0.113 1.276 0. 634 1.245
X 0.279 0. 080 0.902 0. 448 1.127
44.7%  51.7% 140
- —A— 425@F
5.9% 2.8% »
’ 1350 00— #iFl
07
0.3% . ol
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T st
g
13.1% 31.7%. & 10|
2.2 2
#o1s
i
g 1ol
CAT.SOD  POD «
105 -
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425 SOD POD Fig.2 Influence of P on activity of SOD in different
SOD POD varieties of Capsicum annuum L.
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Fig. 1 Influence of P on activity of SOD in different 3P POD
varieties of Capsicum annuum L. Fig.3  Influence of P on activity of POD in
different varieties of Capsicum annuum L.
2.3 Cd 8.167 mgekg™' 9.803 mgekg
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0.729 mgekg" Cd 6.1% 0.3% Cd Cd
8.2% 7.0% ; 32.4% 1.3% 0.5%
0.025 mgkg™' 0.179 cd
mgekg '+ 0.086 mgekg ' 0.148 mgekg 116.2% 1.5% ; 425 0.3%
0.094 mg*kg™' 0.123 mg*kg™'  Cd 0.5% Cd
0.3% 1.8% . 0.9% 1.5% 4.7% 1.0% Cd
0.9% 1.2% ( 2). 0.3% 34.4%  22.2% 0.5%
0.5% 425 Cd Cd 39.0% Cd
2.1% 1.3% Cd Cd
. 9.2% Cd 5.6%
37.7% 7. 1% 34.8% . 55.4% 52.4% 14.8% + 29.8%  42.3%.
2 cd /mgekg ™!
Table 2 Effects of different P levels on chemical forms of Cd in Capsicum annuum L. /mg=kg "'
Fy Fy Frac Fiurc Fue F,
1%
425 425 425 425 425 425 425
0 0.422 0.459 0.037 0.086 9.658 8.167 0.709 0.698 0.141 0.141 0.166 0.104 11.133 9.655
0.3 0.383 0.301 0.025 0.154 9.531 8.636 0.755 0.737 0.131 0.148 0.074 0.135 10.899 10.111
0.5 0.263 0.357 0.080 0.179 9.803 8.178 0.673 0.801 0.092 0.086 0.079 0.148 10.990 9.749
LSD, o
0. 068 0. 007 0. 154 0. 069 0. 031 0.015 0.330
0. 056 0. 006 0. 125 0. 056 0.025 0.013 0.270
x 0. 040 0. 004 0. 889 0.397 0.017 0. 009 0. 190
2.4 Cd 425
3 Cd > > > Cd Cd
Cd 47.7% ~ 58.5% 5.5% « 13. 1% ;
Cd 1.2% « 22.2% 0.5% Cd
5.4%  14. 1% . Cd 23.6% Cd
; 0.3% Cd Cd
0.5% Cd ( ( ) Cd Cd
). 0.5% 425 > Cd
Cd .Cd Cd > 425.
3 cd
Table 3 Effects of different P levels on accumulation of Cd in Capsicum annuum L.
cd /mgekg ! cd /g ! cd
1% fmgr
425 425 425 425 425 425 425 425 425
0 19.25 50.95 82.07 78.23 182.90 190.23 7.78 5.98 220.0 505.9 11342 935.7 567.0 420.4 64.57 352 1.986 1.897
0.3 17.17 49.35 77.81 60.90 198.81 205.07 7.36 5.38 150.1 668.7 1139.1 824.1 552.7 471.7 33.78 38.7 1.876 2.003
0.5 20.10 73.08 68.39 77.31 186.37 183.89 6.68 5.27 225.7 844.1 971.82951.7 501.3 277.7 26.79 26.9 1.726 2.100
LSD, o5
4.180 4.490 4.633 0.377 17. 835 26.237 13.913 2.227 0.154
3.398 3.666 3.783 0.308 14. 563 21.423 11.307 1.189 0.126
x 2.403 3.084 2.649 0.218 10. 298 15. 148 8.033 1.286 0..089
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