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Table1l The effectsof cadmiun levels in culture solution on grow th of different w heat ecies
/an /an V(G G /
Genot Shoot length Root length Shoot w eight Root w eight Shoot/Root
€eno e
i 0mmolA  5umold  0wmolA 5mmold 0wmolA 5pmold 0mmolA 5mmolAd 0wmold 5 molA
Een 6 295 218 380 11 6 Q 667 Q 360 Q 222 Q 158 305 2 33
5 Yangnai 5 377 228 512 20 4 Q 810 Q 330 Q 282 Q 133 2 88 2 53
158 Yang 158 348 257 43 3 15 7 Q 613 Q 358 Q 150 Q 120 4 09 302
45-4
Huabei 45-4 365 27. 8 38 8 36 4 1 240 Q 430 Q 287 Q 160 429 2 68
8931 380 237 39 3 15 7 Q87 Q370 Q267 Q133 334 2 76
N ing 8931
534
Gangu 534 347 211 334 14 6 Q 697 Q 323 Q 190 Q 120 367 2 74
4
Yangmai 4 4 7 25 3 42 7 25 2 Q 997 Q 327 Q 263 Q 110 383 3 08
56-4
Huabei 56-4 34 8 22 7 44 3 13 2 Q 803 Q 300 Q 213 Q 107 382 2 86
Li667 378 24 2 340 17 7 Q 713 Q 327 Q 203 Q 123 361 2 67
E81513 323 23 2 36 0 18 6 Q 689 Q 435 Q 223 Q 115 3 09 2 87
1 Zhemai 1 40 3 308 39 3 22 0 1 057 Q 327 Q 280 Q 115 3 86 2 91
9158 N ing 9158 36 2 217 33 8 13 8 Q 803 Q 310 Q 253 Q 098 318 317
4 Jinzhou 4 333 237 317 15 2 Q 827 Q 370 Q 237 Q 142 354 2 61
Y anxuan 238 360 22 8 41 7 13 7 Q 805 Q 407 Q 257 Q 133 3 16 3 06
A iluyuang 36 7 28 2 390 26 8 Q 853 Q 417 Q 257 Q 150 337 2 80
Bakang 48 29 3 19 2 41 3 18 0 Q 663 Q 313 Q 210 Q 133 313 2 34
M ean 358 24 0 39 6 18 8 Q 820 Q 356 Q 237 Q 131 349 277
Signifi-
cance leve Significant V ery significant V ery significant V ery significant V ery significant
22 2



64 ( ) 31

2 , 4(85 9), 5 umol A
) SPAD ) Bakang 48 SPAD (53 9)
; , (50 06)
Bakang 48 SPAD 63 3,
2
Table 2 The effect of cadmium levels in culture olution on chlorophyll and tillers
SPAD SPAD
Gerot SPAD value Tillering number Gerot SPAD value Tillering number
enotype enotype
P 0umold  5umold  0umold 5 molh € oumold  5umold  0umold 5 mold
Een 6 65 53 3 12 7 6 3 Li667 64 8 44 7 10 4
5 61 1 44 4 93 63 E81513 65 9 50 1 10 3 67
Yangmai 5 1
158 Zhemai 1 61 4 37 12 7 77
69 518 6 3 5
Yang 158 9158
. 64 7 47 4 8 6 3
45-4 N ing 9158
Huabei 45-4 62 1 47. 2 11 3 87 4
. 58 4 41 4 117 73
N inc o031 64 4 447 117 63 Jinzhou 4
9 Yanxuan 238 61 4 49 8 10 3 67
534 .
Gangu 534 65 8 47. 5 83 6 3 A iluyuang 63 4 49 1 87 4
4 Bakang 48 63 3 539 Q7 47
Yangmai 4 85 9 50 6 9 5
56-4
Huabei 56-4 59 8 44 5 96 77
2 , , 9158, 13 17 E81513
46
29 , 23
45-4 ( 23%)
Y anxuan238 ( 34%) 3
158
3
Table 3 The effect of accumulation treatment on absorption of shoot and root under two cadmium levels concentration
/ / a7/ i,
(ug- g 1) (“g_ g 1) (ug- ) (ug- ) /%
Genotype Crown w eight Root w eight Ac(():fugrtﬂmmgon AC%L:nrzlitlon Crown/total
0wmolA  5umold  0umolA 5umold  0wmold 5wmold 0pmolA 5umolA 0 wmold 5 wmolA
Een 6 Q 42 48 4 2 69 381 Q 33 17. 3 Q 60 59 0 46 5 77 3
5Yangmai 5 Q 51 54 7 279 438 Q 40 18 1 Q78 58 8 68 4 68 0
158 Yang 158 Q 33 41 9 2 80 305 Q21 14 8 Q 42 356 66 7 70 6
45-4
H uabei 45-4 Q 38 47 1 2 65 751 Q 45 20 3 Q75 120 7 577 85 6
8931 N ing 8931 Q24 49 3 2 89 526 Q21 18 0 Q75 69 2 78 1 79 4
534 Gangu 534 Q 27 45 8 381 427 Q 20 14 7 Q 72 50 6 78 3 77.5
4 Yangmai 4 Q 36 52 3 2 67 439 Q 32 16 8 Q 69 46 0 68 3 73 2
56-4
H uabei 56-4 Q 23 42 1 279 515 Q 18 12 4 Q 59 54 0 76 6 81 3
Li667 Q 18 395 3 42 409 Q 13 12 7 Q 68 49 6 84 0 79 2
E81513 Q 10 322 2 95 494 Q 07 13 9 Q 66 75 2 90 4 84 4
1 Zheamai 1 Q 20 58 7 4 09 578 Q21 19 1 111 64 8 84 1 77 2
9158 N ing 9158 Q 36 61 4 3 55 520 Q 29 18 8 Q91 51 8 75 8 73 4
4 Jinzhou 4 Q 38 48 0 3 38 366 Q 32 17. 3 Q79 511 711 74 7
Y anxuan 238 Q 33 44 7 314 385 Q 27 171 Q 80 510 74 8 74 9
A iluyuang Q 40 63 0 291 421 Q 34 26 1 Q 74 62 7 68 5 70 6
Bakang 48 Q 40 40 1 315 380 Q 26 12 4 Q 66 47 7 77 79 4
Genotype 578 57 2 224 11 2 -
T reatment 2 04 20 2 Q 79 3 96 -

X
Genotypex T reatment V ery significant V ery significant V ery significant V ery significant




65
3 : , Jalil ,
3 : :
Q 10 ug/g (E81513)  Q 51 ug/g ( :
5), 5 ; , :
2 65ug/g( 45-4) 4 09 pug/y
( 1 )7 2 1
5 umolA , 2)
10 , 100
) ) I} 10 )
[13, 14]
: : E81513 ,
32 17 pug/g Ailiyang 63 02 ug/g, :
158 305 ug/g 45-4 Neil [
751 ug/g, 45-4, , 1094
16 , %Cd, 30%
8 y y
, 10 , (20%)
’ , [6,15] ,
3 t
1) 1 , : :
, 1
: , E81513, , E81513
JJalil 3 1, ,
5 , E81513
3) t 1
Jalil
, M arschner™ ,
: (> 70 d)
Jalil ) Gussarson' , ,
[ ]

[1] Nicholson FA,JonesK C Effect of phogphate fertilizers and atmospheric deposition on long-time changes in the cadmium content of il
and crop[J]. Environrmental Science T echnology, 1994, 28: 2170- 2175
[2]

Ryan JA, Pahren H R, L ucas J B. Controlling cadnium in human chain: reviev and rationale based on health effect[J]. Environmental



66

[3]
[4]
[5]

[6]
[7]

[8]
[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

was

Research, 1982, 28: 251- 302
(H ordeum vulgare) [J1. ,1997, 17(2): 199- 204
Kabata-PendiasA , PendiasH. T race elenent in il and plant[M ]. Boca Raton: FL. Chpt, CRC Press, 1992
Obata H,UmebayashiM. Effects of cadmium on mineral nutrient concentration in plant differing in tolerance for cadmium [J]. Journal
Plant N utri, 1997, 20: 97- 105
Bernard A ,L aw erysR. Cadmium in human population[J]. Experientia, 1984, 40: 143- 152
Jackon A P,Alloway B J The transfer of cadmium from agriculture ils to the human food chain[A ]. A driano D C. Biogeochemistry of
tracemetals[C]. Boca Raton: L ev is Publiishers, 1992 109- 158
FAO AV HO Joint Comm ittee on Food A dditives and Contaminants Position paper on cadmium (prepared by France), 27 th session[S].
Cakmak I,Welch RM , ErenogluB, et al Inflence of varied zine supply on retranslation of cadmium and rubidium gpplied on mature leaf of
durum wheat seedling[J]. Plant and Soil, 2000, 219: 279- 284
Petterson O. differences in cadm ium uptake betw een plant ecies and cultivars[J]. Svedish Journal of A gricultural Research, 1997, 7: 21
- 24
Hart JJ,WelchRM ,NorvellW A, et al Characterization of cadmiun binding, uptake and translation in intact seedlings, of bread and
durum wheat cultivars[J]. Plant Physiology, 1998, 116: 1413- 142Q
Jalil A, SellesF, Clarke JM. Effect of cadmium on grow th and the uptake of cadmium and other elenents by durum w heat[J]. Journal of
Plant N utrition, 1994, 17: 1839- 1858
Zhang G P, FukamiM , Sekimoto H. Genotypic difference in effectsof cadmium on grow th and nutrient compositions inw heat[J]. Journal
of Plant N utrition, 2000, 23(9): 1337- 135Q
Neil S, Harris, Gregory J T. Ranobilization of cadmium in maturing shoots of near isogenic lines of durum wheat that differ in grain
cadm ium accumulation[J]. Journal of Experimental Botany, 2001, 52(360): 1473- 1481
A rchanbaultD J,M arents E,BuckleyW , et al A rapid, seedling-based bioassay for identifying low cadm ium-accunulating individualsof
durum wheat[J]. Euphytica, 2001, 117: 175- 182
M arschner H. N utrient physiology[A ]. M aschner H. M ineral nutrition of higher plant[C]. L ondon: England A cademic Press, 1986 243
- 254
Gussarsoon M. Cadmium-induced alternations in nutrient composition and grow th of Betula pendula seedlings the significance of fine
root as aprimary target for cadmnium toxicity[J]. J Plant N utr, 1994, 17: 2151- 2163

Effect of cadmium on grow th and the tolerance anong w heat genotype

CA | Bao-song"?,CAO L in-kui’
(1College d A griculture and B iotechology, Zhejiang U niversity, H angzhou, Zhejiang 310029, China;
2 College & A gronany, ShangH ai J iaoT ong U niversity, Shanghai 201101, China)

Abstract: T he effect of grow ing w heat plant w ith cadm ium on different plant physiological param eters
studied in order to know the possible involvanent of thismetal The result show ed that the significant

difference existed anong 16w heat genotypes in their reponse to cadmium in tetm sof grow th In addition,

root

and shoot dry matter production, shoot height, root length, and tillers per plant, were all sensitive

indicators to codmium. The absorption and distribution of cadmium w ere decided by root characteristics

Com

pared with control, the accumulation in root of different cultivars reached 100 times, cadmium

accumulation in crow n reached about 10 times A t the same time, the cadm ium accumulation in rootw as 10

times of those in shoot

Key words w heat; absorption of cadm ium; genotype



