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Uptake and Accumulation of Chromium in Wheat

ZHANG Dai—jing, SHAO Yun, CHAI Bao-ling, JIANG Li-na, LI Chun—xi

(College of Life Sciences, Henan Normal University,Xinxiang 453007, China )

Abstract: It frequently occurs that the chromium( Cr)badly affects the growth of wheat( Triticum aestivum L.). Controlling Cr uptake is a crit—
ical factor for wheat and its growth in Cr polluted environment. The regulation of Cr—uptake and accumulate in wheat plants during their
growing were studied.The semi—winter wheat( Aikang 58) was chosen to cultivate in the pot and in the field. The results were as follows: The
roots had more Cr than any other wheat organs in the harvest stage. There was a little Cr in the seeds at the same stage. As for the Cr uptake
speed, the fastest was in the middle to late filling stage. The speed at returing green stage to jointing stage was slower than that at the filling
stage. The speed at seeding stage to tillering stage was the slowest. At the same time, in the pot experiment, the regression equation between

the Cr content in soil and mature seeds was set up. So, the content in soil can be known before the wheat are planted, the Cr content in seeds

can be figured out.
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Table 1 Cr content in organs of wheat in different growth stages(mg-kg™)

g Jics i R ] &)
Organs Root Leaf Leaf sheath Aband—onment
ST BEH] 1.93+0.11  1.015+0.02
Tillering (65.53) (34.47)

A 1.99+0.12 1.79+0.18 0.340.01 1.20+0.09
Wintering (37.58) (33.80) (6.52) (20.10)
eSS ] 3.665+0.08  1.50+0.08 0.9+0.08 1.49+0.18
Regreening (37.61) (15.39) (9.23) (15.30)
P 3.75+0.14 1.38+0.17 1.330.14 2.99+0.17
Jointing (34.43) (12.67) (12.21) (27.46)
e 4.8+0.15 2.545£0.06  1.02+0.09 1.53+0.06
Flowing (36.73) (19.47) (7.80) (11.71)
HER AT 4.21x0.12 1.41+0.07 1.27+0.05  1.385+0.03
Early filling (32.40) (10.85) (9.734) (10.66)
I ] 5.260.21 1.82+0.06 1.25+0.17 1.12+0.11
Middle filling  (35.67) (12.34) (8.48) (7.59)
WM 1037+0.11  2.69+0.26 1.79+0.28 1.94+0.09
Late filling (45.61) (11.83) (7.89) (8.53)
G 5.25+0.24 3.84+0.26 2.770.17 3.4720.16
Harvesting (23.01) (16.83) (12.14) (15.21)

=% i Fist Fdr o
Steam Spike Stalk Glume Seeds Total

2.945(100)

5.295(100)
2&9;2&1)6 9.745(100)
1{%%(;6 10.89 (100)
1.(719353(‘)1.5)8 1&31%%;)5.1)8 13.07(100)
I GOSN e
SR B s
R R ) aew
G lewy  ay ese 2000

TE: PR —ATEUH ISR A IRAL Cr BRI, 28 T ATHOR ML T4 e FEAS BRI 22 , 57 =479 5 P AV EUE R R Rk Cr BUR A S A
PREFR B I 43 .
Note: Figures in the above table represent Cr content in different organs of wheat, the figures in the second row represent the stdev of the sample and fig—

ures in the bracket represent the percentage of Cr content to the final Cr content in the plant.



5 28 455 2 1] AR

Bo% o2 R 313

M7 IR KR —B, M Cr S Ar
ESHRAIARTE, AR A TR R ) b T,
FERSAMIR B f w0 o PR e Cr B ISR TAR , B
ARG o A RS LA L, SRR IR E 2
Ji , TORE AT BE I RO S AL 2R TR B IE T,
MR A2 B AR E . 2530 Cr i
SMACA F e A TR T R S A AR Cr
W 2R B HIF R ZE Pt 2 B

FEER (FL 3R 5 E FORERL 3 ANEBAL )Y Cr 75
AT IR 2 DT8R B B R, 2
T X — B R ) AR L )
Frkd 2R AR Cr & 5 85 4 S 1 R
o TERESRWI RS, 3 EBAL Cr B kN Ry
SIS AR, RIS Z [/ Cr &
i, R R AR S > 5 554> - > Rl Al > 25 > 20
FES KPR AR Cr a5, kPR A i e i, (0N
A 30.29% .,
2.1.2 AEIAT WI/INEZ b 53453 Cr 2R
AL

2 R, FIRA Cr Y BEATRERWE N, (H
JEARFSAL Cr (4 RFURE SRR o B Cr () BRURLAE
K Th-B-Th-F A, FEREROR A R K . 25
Hr Cr (1) SR R B R S 0 e e ) e i 2, A
B FPRIAEISE 3 ANERAL T Cr i BRUR AR (L RLAE
Fed—5, LR BN BT

AR BN AR, 25 Cr ) AR,
YOI Cr B . M/ RIS R |, Wi T4
FERPRI I FESE, IR Cr & 20N, WS
W, BFe Cr (0 SRR, BB, ek ik 3|

i, BRI . TE RGN, /INAZ M b4 25 AR AL
Cr 1 BRI RN RN KRS 25 >3 5E > > >
J% 54 >R
2.1.3 /NEHD R ARSI A B BB Cr WO 32
4k,

33T T /ANELEARR A F BB Cr M) sh4s
Ak, FEREA AR W N B T i R
U DRI B A P e B B A 2 18 T ELAE e
— B B BB R B, 25 SGAW T R, AR
Je 39 B A T S N TG, Cr B e R
W

ANEAE B B 13843 Cr (9724 3% R A
] FERRAC BRI R, Z IR REAK. Cr IR 7E
A AR BRI R T HER PR W&, IR
- IRZ - B RN R R
(4 1/5 7245 o Cr 1) H WA 32 55 W s i 1) A28 Ak A3 AR AL
ZAb AR ESE AR AR T T R e .
Wk % R PR S IR O - AEVE SR rh R ISR T 3K
IS — 47 46 199> SR A - 1> 1 46 - HE K A
ST - 01> 5 BE- A 00> th -2 B Hirp,
S R H RS R A BERI Y 14.7 1%
2.2 11 =R B BEARFRIR Cr S ERFF

F 4 FWBEE 50D Co SEAM, =HH
BRSNS AR AL Y Cr 5 a2 S B 4
KIS B EBUE/NT BRI AR R Cr &
o 2 CrifE T 500 mg-ke™ B, LIRS Cr 540
517.70 mg-kg™, 7ERCAMAMRAY Cr & &4 176.35
mg-kg™, MEPFERIHY Cr S AN 2.34 mg-kg™,{X

R 2 FEEFH/NEM EERSEEAL Cr RARE (ng-F)

Table 2 Cr accumulation in up—ground organs of wheat in different grown stages

A iy -4 Ein E T e FPAL PES Y
Organs Leaf Leaf sheath  Aband—onment Steam Spike Stalk Glume Grains Total
SrBEM Tillering 285.2(100) 285.2(100)
A1) Wintering 778.7(86.46) 119.8(13.30)  2.1(0.24) 900.6(100)
1275 4] Regreening 690.0(46.61) 373.5(25.22) 329.3(22.24) 87.6(5.92) 1 480.4(100)
15 1] Jointing 815.4(24.98) 395.0(12.10) 240.8(7.38) 1 813.5(55.55) 3264.7(100)
#4630 Flowing 1379.4(34.32) 547.7(13.63) 215.7(5.37) 2 329.9(57.97) 546.5(13.61) 4 019.2(100)
WE A Early filling  466.1(10.07) 633.8(13.69) 181.4(3.92) 2 686.7(58.03) 106.6(2.30) 396.8(8.57) 158.8(3.42) 4 630.2(100)
HEH TP Middle filling  695.2(14.30) 637.5(13.11) 227.4(4.68) 2245.5(46.19) 121.8(2.51) 397.7(8.18) 536.6(11.04) 4 861.7(100)
WES AL Late filling 1 205.1(18.61) 567.2(8.76)  417.1(6.44) 2 133.9(32.95) 137.7(2.13) 508.2(7.85) 1507.7(23.28) 6 476.9(100)
A Harvesting 564.5(8.23) 764.5(11.14) 340.1(4.96) 1378.5(20.09) 236.7(3.45) 939.0(13.69) 2 637.8(38.44) 6 861.0(100)

T R PSR — A RUE ISR B Cr YRR L, S5 AT 45 5 P ROEE R R bk 38 Cr BUREE S AR MR B AR r BB R AR T 23 L

Note: Figures in the above table represent Cr content in over—ground of wheat, and figures in the bracket represent the percentage of Cr content to the final

Cr content in the over—groud plant.
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Table 3 Dynamic uptake of Cr in up—ground organs of wheat in different grown stages

A FEU TR Added RSy Wit Uptake anount/  WEISGHSE Uptake speed/
Grownth stages d biomass/mg-stub™  Mean content/mg-g™ mg-stub™ pgestub™-d™
H T 40 BE] Emeranging to tillering 36 281.0 1.0 285.2 7.9
rBE— A Tillering to wintering 42 303.1 1.5 615.4 14.7
A —1R 1] Wintering to regreening 88 108.1 2.1 579.8 6.6
BT~ 17 ] Regreening to jointing 12 636.5 2.1 1 305.0 108.7
KA 4546 Jointing to flowing 12 1601.5 1.4 1233.7 102.8
AT A1 Flowing to early filling 10 246.6 14 611.0 61.1
HESAI-H Y] Early to middle filling 12 431.4 1.4 341.9 28.5
HES K1) Middle to late filling 12 63.0 1.7 1394.2 116.2
TS AR ) - W2 Late filling to heavsting 6 23.0 1.9 494.7 82.4

R4 TE ZMHEM EES BABFAR O SERRINFHEERY

Table 4 Contents of Cr of soils, up—guound in three leaves stage and grains in mature stage and enrichment coefficients of Cr of roots and grains

KbF A FEi Bk Cr & Cr content in plant/mg-kg™ WA FPkr A
Treatment/ Content in soil/ = - G AR TR R BU/%Roots Z 50U %Grains
mg-kg™ mg-kg™ Upground of three—leaves Upground in mature Roots in mature Grains in mature enrichment index enrichment index

0 5.69 0.33 2.465 4.96 0.057 5 87.17 1.110

50 53.32 0.43 4.715 39.27 0.73 73.65 1.372

100 108.31 0.58 5.13 72.975 1.12 67.37 1.031

200 207.20 0.54 6.29 116.585 1.14 56.27 0.551

300 312.96 0.65 7.24 103.505 1.16 33.07 0.370

400 415.07 4.59 7.26 169.7 1.295 40.88 0.312

500 517.70 9.37 8.725 176.35 2.34 34.06 0.452

AR Cr Y 1.32%, i 3828 1 Hh Cr i
M5, 7E R, 14 400,500 mg-ke™ (A Zb 34
BEAS Cr WAL BE R AR M 3L RRER R Y Cr 3
BT = AR Cr S EIIRERE Cr
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D Cr FERFRL Y & o BRI/ N RN 82 438 Cr 1Y
BRSO T HEEM RS 4, LS5 RS Pb Zn,
Cd 55 B & BT/ NE h iy s SR SS AR, K H
Rerf, ISP Cr S 395 mg-kg!, R[5 3
RES B FRAER) 1.975 % (GB 15618—1995), Tfij #-ki
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(GB 14961—1994), fij H., 7 YSCHR I K AR B 742 AR 4K
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Table 5 Regression analysis of contents of Cr of soils and up—

ground in three leaves stage and roots and grains in mature stage

A5 Variable [A]J9 /72 Regression equations r
g ALY
x;ﬁ%%%g) $=9E-08x*~7E-05x*+0.016 3x+0.001 7 0.997 3
) S A L)
9(’“&3%5&%;% $=2E-06x"-0.002x"+0.822 2c+1.773 3 0.974 9
= _
x(yT *;1?2% ; $20.015 77" 0.9722

W ERAETFRPGHEIG N, Wi AR 25 R, Cr (I
WA R W R T - TTIR . 7R
T M DX /INZZ R PP, 351 A6 0 1 2 2 2Rl 11 5
SHEET I, DR, SEBRAR P AR GRS R 5 T
WK, B ST AR AT B R e ik — A
RUEAFPRL Cr o, FRAPIAE LU il h it — 20
JIMLIESE .
3.3 INEEMRANFFRL Cr S EHITR
ARIGHE N T 3 Cr i  BUAIIATRL Cr
FCASHARTS Cr & & 2 [a] 09 [n] )5 J7 R A =1 1
o S AR Cr Bt Z A SR M IH 7 fE i
Jrs, ol LIRS E & AR & 3 Cr 5 &
) B v IR, 1 T AR B - 48 L = I 00 e ) o A
i Cr S ROZSEAR, ISR M T B TR IR
A it o 540 - FR £ i PARARAERL E R Cr
A f e BRI 1.0 mg- kg™ AR B J7 4 0] LAAS 2] b
F/NAZ 1338 Cr SR M PR . ez, ansfiifs + 1
o Cr F i El/NZ = 34y Cr i, AT
AT DUHESN ARk Cr B DL R
i DAERRER LB, B an . 40045 =30 b 584
Cr &5 4 0.33 F10.43 mg-kg™', Al M4 2> 20 T 50
WIkERih Cr &r&Eh 0.057 5 1 0.73 mg-kg™, WA
A DA ARER R

S E 30k
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