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Effects of Compound Sresses of Zn and Cr on Carbon and
Nitrogen Metabolisms of Rice Plant
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Abgract : The effects of compound stresses of Zn and Cr on carbon and nitrogen metabolisms of rice plant were investigated in a
il pot experiment at tillering stage. The results showed as follows:with increasing of concentrations of Zn and Cr ,the biomass
of rice plant had a trend to reduce ,and the ratio of root/ shoot and soluble carbohydrate content of rice roots had an increasing
trend ,but soluble carbohydrate content of stem and sheath and leave reduced ,and soluble protein and total nitrogen contents of
roots,stem and sheath and leave changed wavely. Partial correlation analyss showed that concentrationsof Zn and Cr in the soil
had synergy effect on soluble carbohydrate content of roots,stem and sheath and leave ,and soluble nitrogen content of roots.
There was no compound effect on tota nitrogen of rice plant. Those explained that rice plant adjusted the relationship between
source and library to enhance its ability of ecological adaptation under the heavy metals stresses.
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, 4 3
(o ) (o )
D 1 , A0BO 0.539 aA 3.64 aA 0.148 deDE
:Zn 48.81 mg/ kg .Cr 39. 12 mg/ kg AOB1 0.458 bB 3.22 bBC 0.142 fgFG
A0B2 0.431 cCD 2.96 cdeDE 0.146 gDE
[13] AO0B3 0.430 cCD 2.74 eEF 0.157 cdCD
1.2 A1B0 0.433 cC 3.24 bB 0.134ijFG
( 3 ) A1B1 0.428 cCD 3.00 cdCDE 0.143 hG
105 15 min,70 [14] A1B2 0.413 dDE 2.83 deDE 0.146 &DF
A1B3 0.357fFG 2.06 gH 0.173 bAB
A2B0 0.405 deE 3.08 bcBCD 0.131jG
A2B1 0.394 eE 2.89 deE 0.136ijFG
DPS (LD ) A2B2 0.369 fF 2.78 deDE 0.133ijG
2 A2B3 0.311 hH 1.93 gH 0.161 cBC
A3BO 0.338 gG 2.42fFG 0.140ij G
2.1 A3B1 0.284il 2.09 gGH 0.136 hij G
1 , A3B2 0.278il 2.01 gH 0.138jG
’ ’ A3B3 0.280il 1.54 hl 0.182 aA
) A0BO( 5% ;
) , A3B3 1%
, A3B3 ., 0.182 mg/ g DW
(P<0.01) AOBO  3.43fE 40.33 aA 9.95 aA
2.2 AOB1  3.94fDE 34.76 abAB 8.32 bcC
A0B2 6.52 deD 24.44 eFG 9.00 abAB
' AOB3 6.83 cdD 24.32 eFG 8.76 abcAB
: 2 : AIBO  4.49 &E 37.12 abA 8.75 abcAB
, A1B1 6.41 deD 32.42 bedE 8.92 abAB
, 10. 38 mg/ g DW, ( A1B2 6.70 dD 26.74 deF 7.85 cdeD
) 202.62% , A1B3 10.18 aA 28.55 cdeF 7.75 &D
A2B0 7.07 cdBC 33.69 beC 8. 15 bcdD
A2B1 7.51 cdAB 33.28 beD 7.68 def CD
A0BO( ) A3B3 A2B2  8.91 aAB 25.29 eEFG 7.75 def CD
' A2B3 9.09 abAB 16.14fH 6.76 defDE
157.54% 88.09 % , A3B0 7.88 bcdAB 17.85fGH 7.46 & CD
A3B1  8.33 bcdAB 18.21fGH 6.68 6 CDE
(P<0.01) A3B2  8.46 bcdAB 25.46 eFG 6.40 fgDE
A3B3 10.38 aA 15.66 fH 5.29 gE
2.3
3 , )
mg/ g FW
AOBO  0.75 defDE 1.62 aA 7.09 gFG
AOB1  0.86 cdefDE 1.36 defgEF 7.63 deCD
' ' AOB2  0.60 &DE 1.22 fghEFG 7.38fgEF
' AOB3  1.58 abABC 1.35 fgEF 8.20 aA
, A1BO  0.77 défDE 1.28 fgFG 7.82 bedBC
A1B1  0.94 défDE 1.54 bcC 7.55 défDE
(P<0.01) A1B2  0.52fE 1.31fgEFG 7.49 6DEF
24 A1B3  1.40 cdCDE 1.58 abAB 7.65 cdeCD
4 , ’ A2B0  0.74 défDE 1.23 fghFG 7.90 abcBC
A2B1  0.94 defCDE 1.47 cdCD 8.05 abAB
' A2B2  0.68 €CDE 1.33fgEFG 6.78 hG
, A2B3  1.37 cdCDE 1.09 hG 7.18 gEFG
, 250 mg/ kg A3BO  1.21 cdeCDE 1.18 ghFG 7.58 €CDE
, A3B1  1.50 cCD 1.34 fgEFG 7.89 bcABC
A3B2  1.88aA 1.44 deDE 7.28 fgDEF
A3B3  1.63aAB 1.38 6 EF 7.52 &DE

(P<0.01)
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2.5 4 mg/ g DW
5 ,
A0BO 10. 73 fgEF 11.77 fgFG 26.89 dC
' AOB1 13.31 € EF 14.59 eEF 19.81 gE
A0B2 10.35 gF 13.57 &F 17.09iF
, AOB3  11.19fgDEF 10.00 gG 24.34fD
A1BO 13.00 defDEF 12.91 FG 24.26 fD
Al1B1 13.20 cdefDEF 19.45 dCD 18.90 ghEF
ZnrCr A1B2  11.07 fgEF 13.97 &F 26.54 deC
, A1B3 12.25fgEF 22.06 bcBC 18.00 hiEF
ZvCr A2B0 17.34 aA 20.21 cdBCD 26.19 deCD
A2B1 17.08 aA 19.82 cdCD 19.71 gE
: A2B2  13.97 cdeDE 23.38 bB 35.07 cB
, A2B3 15.35 abcBC 27.07 aA 37.24 abA
A3BO 12.17 fgDEF 20.17 cdBCD 37.94 aA
A3B1 16.50 abAB 19.20 dCD 35.92 bcAB
A3B2 14.79 bcdCD 17.84 dDE 34.78 cB
A3B3 14.27 cdeCDE 14.86 eEF 25.08 CD
5
Zn Cr Cr Zn Cr
0.8344 " ° 0.8357 " * -0.7539 " " -0.7188 * * -0.9336 " " -0.8077 " "
0.6736 " * 0.6422 " * - 0.1967 - 0.0250 - 0.0435 - 0.0611
0.5688 * - 0.1491 0.4352 0.1558 0.6618 "~ - 0.0689
L* ** 5% 1%
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