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Growth and photosynthesis characteristics of wheat ( Triticum aestivum L. )

under arsenic stress condition
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Abstract; A hydroponic experiment was employed to study the effects of arsenic addition on the growth of wheat ( Triticum
aestivum L. ) and its photosynthesis characteristics, such as net photosynthesis rate ( Pn), stomatic conductance ( Gs),
intercellular CO, concentration ( Ci) , and transpiration rate ( Tr). The results showed that addition of As in the hydroponic
solution decreased the growth of root and shoots and the fresh biomass of roots and shoot was negatively related to the As
concentration added, with the correlation coefficient (R*) being 0. 927 and 0. 9086, respectively. With increasing of As
concentrations from 0 to 90 mg/L, Pn, Gs and Tr decreased significantly. When As was less than 30 mg/L, the Ci
decreased gradually, which resulted in the increase of stomatal limitation values (Ls) and thus the decrease of Pn to form
the limitation of stomat. However, when As was greater than 30 mg/L, the increasing of Ci induced the decease of Ls and
Pn, and thus the limitation of non-stomat. The water unitilization efficiency ( WUE) and Ls of wheat leaves increased at As
< 30 mg/L, but the WUE deceased at As >60 mg/L due to the arsenic toxicity in wheat. The content of chlorophyll had
no changes at As of 0 — 10 mg/L, but decreased significantly at As of >30 mg/L. The results suggested that arsenic
mainly inhibited the growth of roots and induced the limitation of both stomat and non-stomat to finally influence growth and

development of wheat.
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conductance ( Gs) ; intercellular CO, concentration ( Ci) ; chlorophyll
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mg/L; NH,H,PO, 115mg/L; MgSO,7H,0 493mg/L; H,BO, 2. 86mg/L; MnCl,4H,0 1. 81mg/L; ZnS0,7H,0
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HRR B ERARZ 2], MR AR B A KB IRZE1E ;30 ~ 90mg/L iAbHE , /NEAR R AL RAR 6, AR FIAR
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Fig. 1 Effects of arsenic on the growth of wheat
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M, A LR A R REAEAR 530 ~ 90me/ L BRALER , /NZE M A 1] N 4 il 22 2R R IR, R A AR R R R,
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2.1.2 RFEIBHKEXAR R At b E A Y8 R

F LR BEE UL B3R, /N 3t b A R R A B e X R R, R 43k 0. 986 Al
0. 927 ; 24/NFZ AR B BB B A 00— (45. 73 % ) Bif, 3t B3RO SR B> 19. 46% 5 B B VR BE B 5
WEERZ BN BE NS, EH ZFZRERAR, LURAMELTEENENRR. N BEFELRE, £0 ~
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Table 1 Effects of arsenic stress on the biomass of wheat(30 d)

A o o et T HREEE SEERCH
Treatments Fresh weight of overground tissue Fresh weight of root Number of tiller

(mg/L) (g/pot) Hoxd % (g/pot) Hoxd BRI % (No. /pot)

0 16.34a 10.42a 27a

5 15.61a 4.47 8.08b 22.51 28a

10 13.16b 19.46 5.66¢ 45.73 27a

30 5.43¢ 66.75 2.26d 78.31 9b

60 4.79¢ 70.67 2.05d 80.29 Oc

90 3.14d 79.15 1.36e 86.98 Oc

R 0. 9086 0.927 —

* BFEVERE R RG AT SPSS13 04T AR F-RRR (P <0.05) i BE K

2.2 RFRBKFEX/NE AR Rz B

BRE T, /NE B EOL G HE R Pn EBEER Tr LR Gs 3 MERERMRKZLEH (& 3) .
0 ~10mg/L AL PRI , = FH#RBE BT HE ATPI RN, Yo & H B IR HIFEAR T 9. 52% #120. 11%
A ER T HIFEART 11.90% F1 29. 90% , AL B HIREAR T 17. 41% 1 33.57% o 24 As ¥y 30mg/L
i, =F S IRAH L T R, BB IR T 76.27% (82.64% H185.43% o 4 As=60mg/] I}, ZE i F
I TR 30me/ LAs AEBRI AR LA K, & R TR T3 10% o

2 As<30mg/L i, a8 — R ALBAE Ci (928405 HA 3 TUHEARAH A, 78 30mg/LAs AbBHAT , X2 HAIK,
HXERE 50.76% o ZJ5 , FEE VR BE B4R i , M 1E] — AL BEREZ 4R , 24 7E 90mg/LAs KBRS , Hyk B2 Oy
Xt BB ) 80.46% , %5 30mg/LAs A BRI T 29.70% ,
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Fig.2 Effects of arsenic on the photosynthesis and transpiration of wheat
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GBA R [N, NEH K FIFER WUE 5 Ls ZBEEHAER . 78 60mg/L #iAL N WUE KEIR K,
FEXT IR T 81.70% o

*2 FREMKFEIF/INE WUE 1 Ls K550
Table 2 Effect of arsenic on the WUE and Ls of winter wheat

As(mg/L) 0 5 10 30 60 90
WUE(Pn/Tr) 7.028 7.212 7.996 10.82 12.77 8.179
Ls 0.345 0.381 0.412 0.677 0.441 0.473

2.4 A[EWKEXT/NEM R & BN
H & (4) LB S, 7E As<10mg/L B, MUORMHI FIBIA M R R A B, R a iH4 R b FIRE MR
K& ES3RERMR, 53 MEMTSZRSTERNBEZEN T, SXRAME, 78 90 mg/L b,
M4RER a MR b HIZEIHE P RN EED IR 83.9% 84.1% F182.8%
3 g —— kK e HREED e KWW R
XS AEY) B E —RIE THEYR R, WHRE. g e Chlb Carotenoids
MR B A FFR o R, WFSRR A, B 3 /N &

3
E
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>30mg/L B, 4R R A KA1, Mk KT RS 5 g 04 —
BB KRS , B RBOMR R BT, X HRIA T ol =

BRI AT . AR R M E MR TR T As (mg/L)
A HE W, MEET,/ NEERTELEIE, X2/D
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R FABABE TR —FETR, AR
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Fig.3 Effects of arsenic on the chlorophyll of wheat
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KRG REST B , EAN ] T /NG RIS R (B 2) o ZRBBIE AT, SFLRIF RN, =3 MUE . R
4% Farquhar i1 Sharkey %5 $2 t ) FL B (B 437 VLR L BT IS0 B LI G0 T 6 A SR IR A O
5, FIREGIRM ot AR MR 3 B DR R A A R M ) — S AR BE ( Co) AL IR B (Ls) B9ZE AL D5 1) - Ci
FEARAN Ls TH i RS BRI 2R Z T Ci 3w A0 Ls BRI R B 5 1R b & B R R E2R P 2R
SALER . WA EIASNE M AL B, e A M [ CO, ¥R BEREAR , 18 MU 1A] — R AL Bk BE7E
0 ~30mg/L fiftib it B 3E AR (B 2) , Ls Fhimy , BUBE G B B AR AR, #  TALFRI 5 24 As > 30mg/L B, fifi
BT /NEM Jr Ci TR, Ls TR SEEMERTRE, BB T AR LIRS o X AT RERRAE As <30mg/L i, /N3 BAR
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