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Effect of indoleacetic acid on photosynthesis of arsenic—stressed plants with different arsenic—accumulating a—
bility

ZHAO Shu-han, WANG Hai-juan, WANG Hong-bin"

(Faculty of Environmental Science and Engineering, Kunming University of Science and Technology, Kunming 650500, China )

Abstract: A hydroponic experiment was conducted to investigate the stress effect of arsenic(As) on Preris cretica var. nervosa and Pleris en—
siformis in the presence of indoleacetic acid(IAA ). The growth, arsenic(As) accumulation, photosynthetic pigment content, chlorophyll flu—
orescence parameters, activities of two dark—reaction enzymes, and chloroplast ultrastructure of the two plants were evaluated to identify the
stress effect at different IAA concentrations. The results showed that biomass and frond As concentration of the two plants were significantly
increased in the presence of 20 mg+ L™ TAA compared to those in the respective control. The concentration of As in P. cretica var. nervosa

fronds was much higher than that in P. ensiformis fronds. The photosynthetic pigment content in P. cretica var. nervosa fronds was similar to
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that of the control samples, but was significantly decreased in P. ensiformis. Increasing IAA concentrations did not affect the chlorophyll a/b

value of P. cretica var. nervosa, compared to the control samples. However, the chlorophyll a/b value of P. ensiformis was significantly re—
duced in the presence of 40 mg+ L™ TAA. The maximal photochemical efficiency of photosystem II (Fv/Fm ), actual quantum yield ( ®py ),
and non—photochemical quenching coefficient (qN ) remained unchanged in P. cretica var. nervosa fronds with increasing IAA concentra—
tions, but decreased profoundly in P. ensiformis, especially in the presence of 20 mg +L~' TAA. The photochemical quenching coefficient
(qP) increased significantly in P. cretica var. nervosa but diminished significantly in P. ensiformis at 10 or 40 mg+L™ IAA. The activity of
ribulose—1,5-bisphosphate carboxylase (RuBPC ) reduced significantly in P. ensiformis fronds with increasing IAA concentration. The
RuBPC activity of P. cretica var. nervosa increased significantly at 20 mg+ L™ TAA but decreased at 10 mg- L™ TAA, compared to the control.
TAA addition severely damaged the ultrastructure of chloroplasts in P. ensiformis at all levels of [AA treatment but no visible damage was de—

tected in P. cretica var. nervosa at 20 mg L~ TAA treatment. Therefore, 20 mg L™ TAA could protect the phytosynthesis of P. cretica var.

nervosa under As stress, resulting in normal growth and hyperaccumulation of As.

Keywords: indoleacetic acid; arsenic; hyperaccumulator; photosynthesis; ultrastructure
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Figure 1 Effect of IAA concentration on plant growth
under As( V) stress
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Table 1 Effect of IAA on As concentration in fronds of plants
under As( V) stress(mg-kg™)

TAA JbFIHE B /g - L R 1 SRR
0 111.8£1.0cA 70.6+3.0bB
10 258.2+0.9bA 72.1£1.2abB
20 368.2+2.8aA 76.6+2.3aB
40 114.2+1.0cA 70.5+1.6bB

T RN FRFRIR R — A YTE As( V) A AR TAA 42
W Z 8] (14 22 57 (Gh1) , P<0.05) s KB FEE RN FAE Y AR IR AR K R
Rb e B 2 6] 4 22 S (R 1], P<0.05 ) ; 3 B8 LUK Y + bRl 22
N,n=3. T,

Note : The lowercase letters indicate the difference of As concentrations
among different IAA concentration in the same plant species under As( 'V )
stress (vertical, P<0.05) ,and the capital letters indicate the difference of
As concentration between two plants treated by the same concentration of I-
AA (horizontal, P<0.05). The data in the table are presented as the mean

+ standard deviation(n=3). The same below.
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Table 2 Effect of IAA on photosynthetic pigment contents in fronds of plants under As( V') stress

T2 P IAA YR img- L7 4R a/mg-g” MR bimgeg” AR atb/mg g &1 P R/mg-g? MEEER alb
KO 0 1.22+0.07a 0.53+0.05a 1.75+0.12a 0.29+0.03a 2.30+0.09ab
10 0.98+0.02b 0.40+0.03b 1.39+0.02b 0.24+0.03ab 2.45+0.21a

20 1.14+0.01a 0.55+0.06a 1.69+0.06a 0.29+0.02a 2.08+0.25b

40 0.93+0.06b 0.39+0.02b 1.31+0.07b 0.22+0.01b 2.40+0.06a

S XU R 0 3.04+0.01a 1.42£0.01a 4.46+0.01a 0.69+0.01a 2.14+0.02a
10 3.10+0.13a 1.47+0.06a 4.56+0.19a 0.71+0.03a 2.12+0.02ab

20 2.71+0.01b 1.25+0.02b 3.96+0.01b 0.62+0.02b 2.17+0.05a

40 2.47+0.08¢ 1.20+0.05b 3.67+0.13b 0.59+0.03b 2.05+0.04b
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Figure 2 Effect of IAA on chlorophyll fluorescence parameters in fronds of plants under As( V') stress
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Figure 3 Effect of IAA on the activities of two dark reaction enzymes under As( V) stress
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Figure 4 Effect of IAA on chloroplast ultrastructure of plants under As( V') stress
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PUETHEYIAME; 120 mg- L™ TAA ZbFE T HEYI R
TGN, A RLGE N T RIRAE P A R B4 R T
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