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Abstract : Cadmium has similar accumulation in different genotypes, but these genotypes suffer from different Cd toxicity. A hydroponic ex—
periment was carried out to study the subcellular distribution and chemical forms of Cd in plant roots and shoots using a Cd—tolerant variety
HualO118 and a Cd-sensitive variety Hua2255. The effects of phytochelatins(PCs ) in the roots and leaves on the Cd transport rate were al—
so examined. Experimental results showed that Cd transport rates and Cd concentrations in shoots of Hual0118 were lower than those of
Hua2255. Cadmium distributed mainly in cell wall and cytosol in both varieties, each accounting for 35%~44%. Cadmium in the organelles
was only 5%~26%. Cadmium concentration in cell organelles of hua2255 was higher than that of hual0118, probably resulting in more sen—
sitivity of hua2255 to Cd. The predominant form of Cd in the roots was HAc—extractable Cd, but NaCl-extractable Cd in the shoots. The
amounts of ethanol-extractable, water—extractable and NaCl-extractable Cd were higher in hua2255 than that in hual0118, leading to dif-
ferent Cd transport and tolerance between two varieties. The concentrations of PC, and PC; were remarkably higher in the roots and shoots of
hua2255 than in hual0118, implying that synthesis of more PC, and PC; in root facilitated Cd transfer to shoot.
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Table 1 Dry biomass, Cd concentrations and transfer ratios in roots and shoots of different barley genotypes

o ) &/ mg- k! B2 it /mg kg N

B PR fmg - L A e e e e R REL
0(CK) £ 10118 139.33+£6.36a 670£11.54a 1.87+0.1¢ 0.96+0.18e 0.51£0.05a

1€ 2255 135.67+£2.92a 663.33+8.82a 2.04+0.15¢ 1.06£0.04e 0.52+0.06a

2(Cd1) £ 10118 87+1.53b 497+11.93b 305.69+7.44b 70.98+3.52d 0.23+0.03d

1£ 2255 60+2.89¢ 400.67+5.78¢ 311.44+7.95b 106.23+5.68¢ 0.34+0.03b

10(Cd2) £ 10118 68.33+2.73¢ 376.67x17.64c 940.66+13.78a 195.87+6.99b 0.21+£0.02d

1£ 2255 40.68+1.76d 315.33+12.98d 913.4+15.36a 258.24+14.4a 0.28+0.04¢

T - [Al— B AR [l PR 3R 28 53 5 (P<0.05)
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Table 2 Subcellular distribution of Cd in different barley genotypes

A& it /mg kg™

LEAEa st i

A ik

£ 10118 1 2255

£ 10118

18 2255 £ 10118 1 2255

M adl

129.79+3.38a(42.46)  113.16%3.3ah(36.34) 43.85+1.96d(14.35) 84.03+2.47¢(26.98) 122+4.72ab(39.91) 108.97+5.03h(34.99)

Cd2  404.98+3.19a(43.05) 381.21x1.33ah(41.74) 126.8+2.03d(13.48) 172.36+3.19¢(18.87) 386+1.30ab(41.04) 340.93+3.30b(37.33)

Mo B3 Cdl 31.85+2.66¢(44.87)
Cd2  86.7+2.39ab(44.26)

38.03+2.42h(35.80)
93.26+1.18a(36.11)

4.17£0.10e(5.88)  16.31+£0.58d(15.35) 30.38+1.41c(42.8) 46.85+1.26a(44.10)
18.12+1.11d(9.25) 64.35+3.37¢(24.92) 85.03+2.37b(43.41) 100.93+2.82a(39.08)
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Figure 1 Percentages of different chemical forms of Cd in two different barley genotypes under different Cd stress
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ToRE 2R FER R R AR 2] PCs(#] 2a.,
Bl 2c). 7E 10 mg L™ M5RIMMA TS , 48 2255 B & A
m R PG, A PCs 1Y B 4R i 2 R T AR 10118, PC,
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MTTHEAT I R T St P () 1A BR 25 SR A ], 4688 R
B A A P AR R i B b TR RE RN
HLARIR R REGHK i re Iy aftbiag™, ASpif
FELE R R IR IZ T s A e 10118 K4 AR R 12
L FEBABE IS, R R A R B EAR R
o A T i AR B RS . X AT RE
DR A AN [) 35 (R R R A2 R A A S 2 B 43 A1 Ak TE 2SN
A PCs BYRE JIARIR], 30T HOAR R BT P4 A A
W RE SN 225

SHE B LA A, I TR A0 B A RN
FHRBUE S PCs AWM. 4508, A
PR 22 200 M B L i rh s B ARG B A 25 5, (AR
2255 (A EAS TP o B R R AR 10118 X S RTA
RIS 25 SRR . W SEUORIFSY 2 B, SR SRR ) K32 i
Tl 206 45 5 o B TR A A R e o He ZE09FST T
S £ TR R 575 T 7K AR it ol ST 0 ) R AT R, 22 001 I 48 i
OIATINZE ST 25 R RIS AR UK R A i #5% h BE AR R
Z 05, X P EO A Y R AL E R N . A
T 20 AR R 5 BR R 43, e i 5 ) 2
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Table 3 Chemical forms of Cd in different barley genotypes

W b3 mh

Cd &a/mg- kg™

Cd E Cd H,0 Cd NaCl Cd HAc Cd HCIL Cd R
lics Cd1 1£ 10118 34.69+1.81c 26.45+0.60d 61.18+2.85b 98.89+4.13a 65.26+2.53b 1.94+0.15¢
1 2255 39.43+1.20c 28.12+2.46d 78.85+1.03a 87.23+3.74a 58.12+1.52b 1.86+0.14¢
Cd2 1£10118 100.39+6.70d  78.34+8.04e  178.72+5.41c  338.60+4.39a  225.76+5.43b 4.07+0.30f
1 2255 121.75+2.34c  106.57+3.27¢  243.61+4.7a  258.84+5.02a 167.47+6.41b 4.86+0.57d
Bl i Cd1 1€ 10118 9.96+0.62¢ 8.04+0.13¢ 25.54+0.45a 16.58+0.93b 7.82+0.53¢ 0.52+0.03d
1E 2255 17.64+0.50¢ 13.82+0.91d 37.87+1.21a 24.47+1.41b 12.09+1.13d 0.36+0.05¢
Cd2 1£ 10118 24.83x1.12¢ 24.78+0.39¢ 71.82+2.02a 46.96+0.2b 22.17+0.3¢ 1.63+0.04d
1 2255 44.67+2.67c 35.33+2.44d 93.77+4.73a 60.89+1.65b 29.21+1.25e 1.21+0.13f

T A7 AR R R 2257 3% (P<0.05)
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Figure 2 Concentrations of phytochelatins(PCs) in different barley genotypes
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