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Effects of Pb stress on physiological characteristics and subcellular distribution of Pb in Isachne globosa
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Abstract: [sachne globosa, a type of Pb hyperaccumulator, was selected as a study subject. An indoor hydroponic Pb stress experiment was
designed and five different Pb concentrations(0, 250, 500, 1000, and 1500 mg-L™") were set to identify the concentrations of the different
chemical forms of Pb, organic acids, and non—protein thiols(NPT) and the distribution of Pb, and then to reveal the response mechanism of
Isachne globosa to high Pb stress. The results showed that with the increase in Pb concentration, the concentrations of Pb of different chemi-
cal forms in the shoot and root of Isachne globosa were significantly increased (P<0.05). Pb primarily existed in roots and leaves of Isachne

globosa as HCl—extractable forms, secondly as HAc—and NaCl-extractable forms, and was barely found as H,0 —extractable and residual
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forms. In addition, the citric acid, malic acid, and NPT concentrations of Isachne globosa significantly increased ( P<0.05) along with the in—

crease in Pb concentration. Observations through an electron microscope revealed that the most of Pb existed in the cell walls of the root and

shoot of Isachne globosa and an obvious cell compartmentation was detected. We therefore concluded that the chelation of organic acids and

NPT and the cell compartmentation of Pb played important roles in the adaptation of Isachne globosa to the high Pb stress environment.

Keywords: Pb hyperaccumulator; Isachne globosa;organic acid ; non—protein thiols; cell compartmentation
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Table 1 The concentration of organic acid in the leaf of Isachne globosa under Pb stress
Pb ZbFf/mg- L™ SRR/ wmol - g B/ wmol - g™ PSR/ wmol - g ZR/pmol -+ g™
0 33.69+2.11b 122.72+1.13b 3.22+0.45¢ 2.16+0.13a
250 40.48+1.77a 126.30+1.00a 4.53+0.39b 2.33+0.17a
500 41.21+0.17a 125.12+1.08a 5.75+0.25a 2.47+0.18a
1000 42.80+0.45a 125.84+0.54a 5.98+0.19a 2.40+0.43a
1500 42.26+0.88a 124.14+0.51ab 6.09+0.20a 2.26+0.10a

T PIELAREDE (n=3 ) ; R FA [ 5 BER R A B ) 22 5 8 35 (P<0.05) o Tl

®2 PhEMETHIMHEGNIEZEARESE
Table 2 The concentration of nonprotein thiols in Isachne globosa

under Pb stress

M AR AR AR B /mmol kg

Pb At /mg- L

R -

0 61.10+0.83e 67.55+0.83e
250 112.63+1.80d 142.64+2.30d
500 117.61+2.18c 152.66+0.83c
1000 159.09+0.41b 190.33+2.18b
1500 168.64+2.58a 206.55+2.58a

ax1000,bx1200, c¢x2500, dx1200
a.b ¥F ;e .d i Pb 1000 mg- L™ 3R
CW. 4l fiBE Cell Wall; Ch.H-%8{4& Chloroplast; Mi.ZéHi {4 Mitochondria;
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B 5 REANE RE I RS o

Figure 5 Ultrastructure of leave cells of Isachne globosa in the

different control treatment
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Figure 6 Ultrastructure of root cells of Isachne globosa in the

different control treatment
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