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Effects of Cd on Accumulations and Translocation of Biomasses and Yield of Different Wheat (Triticum aes—
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gricultral University, Taigu 030801, China)

Abstract: The effects of Cd on dry matter accumulation and transportation, leaf area indexes(LAI) and yields of wheat were studied under
field condition by using two wheat varieties differing in Cd—tolerance, Zhongyu 10 and Luomai 23. Cd was added into soil at four levels, i.e. 0
(CK), 10, 50 and 100 mg kg™, respectively. The results showed that Cd stress increased wheat LAI under specific concentration, and then
decreased wheat LAI exceeded the concentration, which was different for given wheat varieties. And Cd stress also had a same effect on dry
matter accumulation and transportation of wheat, which critical Cd concentration was different for given wheat varieties and organ. Cd stress
affected the wheat growth, development, and yield negatively. Compared with CK, the yield decreased 8.3%, 34.3%, and 51.6% for Luomai
23, 3.7%, 9.5%, and 29.3% for Zhongyu 10 under 10, 50, and 100 mg-kg™ Cd, respectively. Under Cd stress, the LAI, dry matter accumula—
tion and transportation were higher of high Cd—tolerance wheat variety, Zhongyu 10, than low Cd—tolerance wheat variety, Luomai 23.
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WFRTF B TFRHET 21.19%.39.0%; FEE Cd AbFRyk
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EEEBRT , &4 B AR R B R K /IMRIK
SR> ZEE ST . PN R NE R
BEE T3 Cd W EH AR SRAYHERE
HIAE AL RE R IEAR — B 1832 23 I F 2SR R+
TR B REM P R Cd B TES B X
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Table 1 Effects of cadmium on dry weights on anthesis and mature(kg+hm2)

mE AE SHeh

oY 10 50

0 10 50 100

WH23

1561.6+80.3a 1 478.6+93.7b 1 199.0£105.0c 9 56.3+77.6d 1 032.2£62.8a 1 032.4£99.5a 1 071.3x109.6b 865.9£72.9¢

ZEHY 4 489.24302.5b 4 783.6+294.1a 3 729.9+231.0c 3 227.6+263.1d 3 573.4£13.5b 3 893.9+£365.5a 3 036.2+245.5¢ 2 704.7+222.6d
bt 1740.7+125.6b 1 943.5+73.8a 1 627.2+21.5¢ 1 351.1x133.4d 5 785.9+16.8a 5 658.1+378.1a 4 263.3+21.1b 3 337.5£76.1c

BEF 10 0t

1 868.0+33.4a 1 866.2+89.4a 1 632.1+25.8b 1 580.9x14.1c 1 209.5+118.0b 1 295.2+9.66a

1152.3+3.8¢c 1 120.8+64.1c

B 6432.9+421.9b 6 531.8+500.6a 6 075.5£146.7c 5 165.8+84.6d 5 416.5:65.9a 5 264.7+53.7b 5273.5£459.2b 4 545.9+89.4d
i 1 858.5+50.2b 1 865.4+66.8ab 1 876.2£32.1a 1 799.2+100.5¢c 7 389.3+621.7a 7 084.7+521.4b 6 776.1+653.9c 5 639.7+384.0d

A8 AR T (a,b, ¢, OFIREFIE 5% RBEKFULHE ), "For Cd AABKE , mg kg T,

Note : The data within a column followed by the different letter are significantly different at P=0.05(a, b, ¢, d)level, respectively. Vindicated Cd concen—

trations, mg-kg™. The same below.

R 2 CdXNERBPNEEHERE TOROSEEL (%)

Table 2 Effects of cadmium on ratios of dry weights on anthesis and mature(% )

[ TFHEH R
0 10 50 0 10 50 100
wE23 20.0+1.52a 18.0+0.32b 18.1+1.97b 17.3£1.58c 9.9+0.66d 11.4+0.06¢ 12.8+1.20b 16.5+£0.08a
EY ] 57.6+3.45b 58.3+1.89a 58.9+1.74a 58.3+x1.47a 34.4+0.13¢ 36.1+3.33b 36.3+3.65b 39.2+3.69a
i 22.3£1.24¢ 23.7+2.45b 24.8+2.34a 24.4+2.00a 55.7+5.31a 52.5+4.81ab 50.9+1.84b 48.3+4.44c
HE 10 0 18.4+1.33a 18.2+1.42a 17.0£1.53b 18.5+0.37a 8.6+0.03b 9.5+0.87a 9.7+0.01a 9.9+0.09a
E ] 63.3+3.58a 63.8+5.89a 63.4+3.27a 60.4+5.11b 38.6+3.48b 38.6+2.11b 39.943.47a 40.2+3.22a
g 18.3£1.92¢ 18.0+£0.62¢ 19.6+1.11b 21.1+0.49a 52.7+3.98a 51.9+4.91ab 51.3+2.22ab 49.9+3.59b
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Table 3 Effects of cadmium on dry weights tanslocation of each organ
e u =H ok SR
mgrke”  HBhkghm®  HBR%  HBhke-hm® HBE/C  HBikehm®  HBR%

%3 23 0 529.4+33.4a 33.9+2.64a 915.8+23.8a 20.4+1.59a 255.5+15.4a 14.7+1.54a 39.5+£1.99a
10 246.2+10.3b 16.7+0.33b 889.8+52.3b 18.6+0.34b 229.6+20.1b 11.8+0.03b 34.6+1.54b

50 127.7+5.64¢ 10.7£1.23¢ 693.8+41.6¢ 18.6+£0.21b 191.0+20.0¢ 11.7+0.23b 34.8+0.39b

100 90.4+4.28d 9.5+0.84¢ 522.9+38.1d 16.2+1.23¢ 95.8+1.33d 7.1+0.68¢ 34.1+0.87¢

HFE 10 0 658.5+41.3a 35.3£2.50a 1016.4+37.0b 15.8+1.62b 212.8+18.5¢ 11.4+0.31b 32.9+1.59b
10 571.1+£3.80b 30.6+2.34b 1267.2+21.8a 19.4+1.63a 292.9+14.0a 15.9+0.93a 38.5+3.66a

50 479.8+5.73¢ 29.4+0.84b 802.0+65.2¢ 13.2£1.11c 296.1+13.2a 15.8£1.19a 30.4+2.54¢

100 460.0+£31.2d 29.1+3.02b 619.9+38.8d 12.0+£0.20c 221.4+5.99b 12.3+1.03b 30.0+0.09¢

HEIEIN T 22.8%, % .5 Cd b B F W FRET 16.5% .
24.1% ; T+ e ALY B R B E Cd WRIEF H
SRR FHE T 39.5%.38.6%.7.9%

£ 3R EA, WA EE T NENF
ZERY . TEEh+ ST ATAETR A R AL R Y BT
B, IR AR S A Cd MRS AT SR, FEE Cd
AbFRMR B FLE IS 23 W ZERY R+ SRR B
5% A TR P Rk AR IR B R R T 12.4%,11.9%
13.7%; 1 F 10 S0 F 2588 T +F e 1L R g R Y
ALY STER R AL Cd b B T HxT I3 T 17.0%,
H i Cd TN TFFET 7.6%.8.8%
2.4 @3t NEMERISEHA RN

H3% 4 AT, SRiax/NE I FRAE B s A
AR Cd YREETH S o FRAEH , 1822 23 M mBUEEbEE
Cd ¥ B T+ = B AR IR T R T 13.0% \17.6%

R4 CdMNEFEPHERBERRIE

Table 4 Effects of cadmium on leaf area indexes at anthesis

38.3%;HF 10 S RFFEEAEAL. F Cd 3T EXT
WBAHFAET 7.4%.63%, 5 Cd LN TR T 23.2%,
2.5 WIPNEIFRERER FFENZIN

H2% 5 AT, BN ESR B R P A S RN E R R
b TR T KPR S R A RIS T R R T R AR L
P8 23 BER RS RS Cd AR ET R (2
RIS 10~20d, F'E 10 S0 T FRL
RES AR B AR S AEAE SR 10~15 d, AN
T /NZZ VESR A ] ) B RE R SR R B (K Cd b3
WK 23 EIRERGHE R IR EFH T 4.3%, 7/ Cd
AEFEN A BIFRE T 11.3%.24.9%, FE 10 5%
KHEREE CdWREF R BN EIKIK TRET 1.6%.
13.1%.21.7%,

6 R, Cd AT, i NE RF PR = AR
W& Cd A3 B B i AW T R, Hodr,3 4~ Cd
AFER 3 23 AR BB BIKIK T T 8.3%.
343% .51.6%; FE 10 BAKK FHET 3.7%.9.5% .
29.3%, FAEFEN SN, pEE 3 CdIRET &, I%E

g 0 10 50 100
mg-kg” 23 FEECMRERLEUR KB BT B T 3.4% ,12.9%
%%23  891:073a 7.75:068b 7.34:035c  5.50+0.14d 20.1%F1 7.3%.22.3% .28.2%; % Cd JbFR T %3 23
FEF 10 9.07£0.52b  9.74+0.94a  9.64+0.23a  6.97+ 0.36¢ :F.ﬁiﬁxjﬂﬁigﬂn T 2.3% , ':F' N = d &J:IE_FIJI\IJ—F lg%
%5 Cd HNERPRAELEE W (mg-d)
Table 5 Effects of cadmium on grain filling velocitys of wheats(mg+d™)
. Lbsyk )_g/ TEIEREUd
mg-kg™ 0~5 5~10 10~15 15~20 20~25 25~30

% 23 0 1.37+0.06a 2.23+0.02a 2.24+0.13¢ 2.28+0.21a 2.03+0.01b 0.39+0.01a

10 1.30+0.11b 2.18+0.02b 3.02+0.26a 2.0+0.10b 2.36+0.26a 0.13+0.01b

50 1.2+0.05¢ 1.7+0.16¢ 2.6+0.01b 2.04+0.09b 1.7+0.15¢ 0.11+0.06¢

100 1.19+0.05¢ 1.27+0.08d 1.6+£0.12d 2.02+0.09b 1.74+0.05¢ 0.09+0.04¢

HFEF 10 0 1.13+0.05ab 2.35+0.15b 3.24+0.14a 2.72+0.20a 1.68+0.13a 0.32+0.03a

10 1.17£0.12a 2.35+0.25b 3.26+0.18a 2.58+0.17b 1.56+0.11b 0.34+0.01a

50 1.03+0.09b 2.43+0.01a 2.92+0.05b 2.14+0.11c 1.31+0.02¢ 0.11+0.01b

100 0.84+0.01c 2.31+0.11b 2.65+0.07¢ 1.74+0.08d 1.32+0.03¢ 0.09+0.03¢c




256 KRB FE X/INE (Triticum aestivum ) TY) A B R BRI =B B3 R

T 3.0%.15.6%, FE 10 SR H Cd LI T4y
BT RGN T 0.5%.3.1%, % Cd FRHET 9.4%; [
& CdWEAR, HEBNBMTRERNBTRET
4.4% .9.4% 12.3%F1 0.2%.3.2% .10.8%
26 RAMET/NEEKE EMESHFRFENEXEME
H12& 7 AT40, Cd Bl F ik B 525 T
R FEAC R R R AR B IEAE G SRR
R R EER A ER EE X, N TE
AR YRS R FEN R EIEAHR, SHERHE
RBEEMHK, 5B EHEREBER B E M
Ko R R 5 58 T R 2R B
IEAHSE, SRERECR TR B A A B3 250 RIML
YRS R B EAX, SRR
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FEEtk B IEAR
3 itig

3.1 CdIPPZEJR[/ETURRR KB EHEREY
EA

NZERESIH R AW, B I A B
%, ot E eI BH T e, MR RS A ZEAT S E IR
BRI AR A R . BTLA, 7R AlX 265
FranE TYREBE T REBBRMER TR
AR ) BT R R i R S A ) PR R B A EE B
Wio /NZENPRIFESE YR AR, $5TE AU 18] B9 S T
LAY ARy . — MR RAERIAF TERWE D,
JRFRBBFPR T B R ; 75— AE R KR
P A E AR B R RO T I RIOT IR T
BAE TR M B R PR A R AR 02, B 255
R, Cd Ml T KA THTYROHRE, 3
BUR BB SR B>, P B T R

# 1R, WE T, %% 23 M E 10 St

6 Cd /hEFFR=BR =B

Table 6 Effects of cadmium on yields and their factors of wheats

A AbPRHE B g kg™ H/spike - m™ BB grain - spike ™ THHElg 7k kg
& 23 0 348+13.25a 35.5+0.79a 43.6+1.03b 4 300.7+25.66a
10 336+21.32b 32.9+1.59b 44.6+0.22a 3 944.3+£36.84b
50 303+12.31c 27.6+2.13c 42.3£2.03¢c 2 827.1£129.27¢
100 278+5.32d 25.5+1.88d 36.8+1.51d 2 082.2+100.71d
FEF 10 0 382+9.41b 40.6£1.25a 46.3+2.74a 5 743.6£66.41a
10 384+18.51b 38.8+1.21b 46.2+3.87a 5 532.2+45.33ab
50 394+11.67a 36.8+0.85bc 44.8+0.65b 5 196.0£203.95b
100 346+25.46¢ 35.6+5.14¢ 41.3+521c 4 061.9+24.86¢

R CAINEERKE EMESHFRTERXEHNRT

Table 7 Relations among growth masses, biomasses ang yielids

WA ME EXCE ME MR ZEREBE  EMSTTRBER HEAUER  ERER
EX E 0.95%*
HE 0.97%* 0.95%*
MRS 0.85%* 0.80* 0.85%*
EHRBR -0.05 0.84%* 0.88%* -0.14
RS BR  0.74% 0.65 0.74* 0.67* 0.947
AR B 0.82% 0.79* 0.83%* 0.73* 0.86%*
MR R 0.80%* 0.69* 0.84%* 0.52 0.6 0.77*
B 0.94%* 0.96%* 0.97%* 0.86** 0.71% 0.80%* 0.85%* 0.73*
FRIBK 0.96%* 0.94:* 0.97%* 0.94%* 0.68* 0.68* 0.72* 0.77*
THE 0.89% 0.80%* 0.92: 0.71* 0.75% 0.88%x 0.947
PR 0.97%* 0.96%* 0.99%* 0.8 0.70% 0.73* 0.84% 0.817*

T * A+ S3RIZFORTE 0.05 A 0.01 KIS BE M (RLFE )

Note: * and ** indicated significant difference at P=0.05 and P=0.01 level , respectively.
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