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Abstract: Most of the areas in farmlands is polluted by cadmium (Cd). It will be harmful to human being by
food cycles. It is important to study the effects of Cd on crops. The aim of the study presented here was to
determine the effects of Cd on wheat (Triticum aestium 1..),a common crop planted in China. The study
was carried out in the laboratory. Two culturing modes,water-culture medium and sand-culture medium.
were used to investigate the physilogical and ecological responses of wheat root exudates to cadmium pollu-
tion stress. Wheat seedlings were planted in man-made culturing apparatus. Five concentration levels of
Cd,0,0.5,5,15,50mg/L ,used in the experiment. Exudation of electrolyte ,H" ,sugar,amino acids and oth-
er secondary metabolism products in the root were measured. Effects of the exudates on vegetable seed ger-
mination were also investigated. The results showed that Cd could affect root exudation. There were the
same trends as in changes of root exudates to cadmium stress in wheat in the two culturing modes. Under
the stress of Cd,root exudation in wheat changed quantitatively and qualitatively with different Cd concen-
tration. Cd affected the exudation of electrolyte, H", sugar, amino acids and secondary metabolism. It

showed promotive effects on the exudation of electrolyte and sugar. It showed promotive effects on the ex-
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udation of H" and amino acids when the cd concetration was lower than 0. 5mg/L ,while inhibition effects
were showed when the concentration went up. The classes of components of secondary metabolism de-
creased when the concentration went up. Because components of the secondary metabolism were very com-
plicated,and the changes of different classes of secondary metabolism were different, suggesting further
study on the changes of its products under the stress of Cd pollution was necessary. It showed that the root
exudates inhibit the germination of radish and cabbage seeds. Some components of root exudates might in-
hibit the germination of radish and cabbage seeds,their mechanisms were not very clear yet;this linked
with allelopathy issue. Also,it is worthy to be studied further. This paper primarily provides some informa-
tion on root exudation with a clue and some new references on appropriately culturing in areas polluted by
Cd.
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Table 1 Effects of cadmium on amino acid excreted by wheat root
Culturing mode Water-culture Sand-culture
L
. _ <mg/‘ ) 0 0.5 5 15 50 0 0.5 4 15 50
Concentration of Cd
Asp 2.54 4. 06 2. 90 2.58 Tr 0.56 3. 47 2.05 1. 01 Tr
Glu 7.91  13.34 5.09 3.23 Tr 1.01 6.49 4.34 1. 14 Tr
Ser 10.51  17.10 7.17 8.71 2.01 3.53 6.66 2.41 4. 67 4.75
Gly 16.28 33.14 12.75 13.58 2.02 3.31 9.33 2.33 3.00 7.06
Arg 3.98 11.79 2.24 1.59 1.51 0. 35 6.53 3. 20 2. 00 1. 06
Thr 10. 52 18. 15 10.17 7.96 2.20 4. 64 6.58 3.00 1. 80 0. 67
Ala 19.89 37.81 22.07 13.08 2.19 7.78 9.27 5.38 3.58 5.19
Pro 5.59  14.58  13.99 7.64 11.72 1. 64 2.27 1.95 0.78 1. 66
(mol/ml) -
. Tyr 5.40 10. 62 9. 35 4.45 5. 30 2.15 3.76 3.12 2.21 2.15
Content
. Val 12.78 26.85 22.20 10.26 15.16 6.73 3. 68 5. 65 3.93 5. 90
of amino
acid Met 5.33 6. 74 5.09 2.21 8.23 2.31 4. 30 1. 44 3.41 2.38
excreted Cys Tr 2.40  3.39  3.28  3.41 Tr Tr Tr Tr Tr
by wheat Ile 6. 66 14.76 14. 36 5. 65 7.42 3.15 2.78 2.14 1.99 2.81
root Leu 10.55  22.64  20.64 8.26  10.20 5.33 5.00 3.25 3.38 4. 86
Phe 5.93  11.50 9.48 4. 68 6. 87 2.78 2.31 1.97 2.02 2.59
Lys 4.25 10. 30 5.02 5. 00 5. 86 0.16 1. 04 1.17 2.65 2.93
His Tr Tr Tr Tr 1. 81 Tr Tr Tr Tr Tr

:Tr

17 s
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Table 2 Effects of cadmium on secondary metabolism products excreted by wheat root
Cd
(mg/L) Secondary metabolism products excreted by wheat root
Concentration of Cd Water-culture Sand-culture
s s 4- -1, 2- s 1- -3, s 2- -1, 3- , 1- -4
5- s 2- -1,4- , 1- -2,4- (1- ) ,1,2,3,4- s . 6- -
0 ,1',2,3,5- s 1- -2,3- s s 2- (3.1-1) s 1- s 2, 6-
1- s 2- s s -1- \B- ,10- - s
s s1,13-
, y 4- -1, 2- s 2a -1% -
. . 1- -3,5- s 4- -1,
4- s 1- -2, 3- y1- - 0-@= _
0.5 o 2- »1,2,3,5- ) 3- - -
) ,1,2,3,5- s 1- -4-(1-
) (2,5), SNLN’-
N ., 1- -2,4- , 1- -4- -(1,4), s 3- - -(2,5),
5 (1- ) ,1,2,3,4- 31,2,3,5- 3- s 5- 6- -2,
15 N- 3- - -(2,5),
50 , ,N- - s s 2- -1- -4-
. s . ,  Cd* Smg/L. 15mg/L
. ,  Cd** 0.5mg/L  5mg/L . .
; . , Cd*! Omg/L.0.
5mg/L.5mg/l.  50mg/L 4.41%.5.09%.3.32% 0.48%.,
3.77%.3.49%.3.50%  0.44%, Cd*" 15mg/L
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