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Hfects of arsenic toxicity on water metabolism in |leaves of
flue-cured tobacco (Nicotiana tabacumL.)
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(1 collegeof Agronomy, Henan Agricultural University, Zhengzhou, Henan 450002, China;
2. Henan Vocational College of Agriculture, Zhongmu, Henan 451450, China)

Abgract : A systematic study was conducted on effects of arsenic toxicity on water metabolism in leav-
es of flue-cured tobacco. The results showed that arsenic toxicity decreased water potential ,transpiration
rate ,stoma conductance [free water content and water use efficiency in leaves of flue-cured tobacco ,but it
increased water content ,bond water content and ratio of bond water and free water. The higher content of
arsenic in soil ,the greater impact it had on the water metabolism. Besides,the efect of arsenic toxicity on
water metabolism in leaves of flue-cured tobacco during the early growing stage was more sgnificant than
that during the middle and last growing stages.
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1
Table 1 Hfectsof arsenic on the content of free water and bond water in leaves of flue-cured tobacco %
/ Free water content Bond water content
(mg- kg 1)
Arsenic content
Rosette stage Budding stage Harvest stage Rosette stage Budding stage Harvest stage

0(CK) 55.42 aA 57.39 a 64.87 NS 29.80 cC 23.01 cB 21.67 b
5 50.21 aAB 55.67 ab 61.97 NS 35.30 cBC 26.18 bcAB 26.71 ab
20 39.94 bB 46.09 b 60.20 NS 46.41 bAB 36.19 abAB 28.42 ab
40 33.04 bB 45.81 b 58.42 NS 54.49 abA 36.85 abAB 30.63 ab

60 31.87 bB 44.32 b 55.63 NS 57.86 aA 41.01 aA 33.42 a

) NS
Note:Small letters mean significant difference at 0. 05 levels. Capital letters mean great sgnificant difference at 0. 01 levels. NS and the
same letters mean no sgnificance in the same column. The same as the following tables.

2.3 CK,
, 20 mg/ kg
CK , 40 mg/ kg

, , (1] 2 ; CK
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Table 2 HEfectsof arsenic on ratio of bond water and free water and water content in leaves of flue-cured tobacco

/ ! %
/ Ratio of bond water and free water Water content
(mg- kg™ %)
Arsenic content
Rosette stage Budding stage Harvest stage Rosette stage Budding stage Harvest stage
0(CK) 0.62 cC 0.43 NS 0.33 NS 85.22 bB 80.40 bB 86.54 NS
5 0.71cC 0.47 NS 0.43 NS 85.52 bB 81.85 bA 88.68 NS
20 1.17 bBC 0.79 NS 0.48 NS 86.35 bA 82.28 bA 88.63 NS
40 1.70 aAB 0.83 NS 0.54 NS 87.53 abA 82.66 bA 89.04 NS
60 1.93 aA 0.93 NS 0.60 NS 89.73 aA 85.34 aA 89.04 NS
2 : . 2.4
3 , 5 mg/ kg
L L} CK L L}
) , 3 CK,
3

Table 3 HEfectsof arsenic on transpiration rate and stoma conductance in leaves of flue-cured tobacco M mol/ (m - )

/ Transpiration rate Stoma conductance
(mg- kg~ 1)
Arsenic content Rosette stage Budding stage Harvest stage Rosette stage Budding stage Harvest stage
0(CK) 6.63 aA 6.47 NS 6.50 aA 526.00 bA 388.00 NS 189.00 a A
5 6.83 aA 6.45 NS 6.08 abAB 594.00 aA 387.33 NS 150. 00ab AB
20 5.80 abAB 6.16 NS 5.11 bcAB 547.00 abA 385.67 NS 134.33 b AB
40 5.42 bAB 6.15 NS 4.99 bcAB 233.00 cB 373.33 NS 130.67 b B
60 4.75 bB 6.09 NS 4.87 cB 176.33 cB 365.67 NS 130.00 b B
, [10,12] 3 , , 5

, , 20 mg/ kg CK, 40
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