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Effects of Pb Pollution on Accumulation of Pb and Nutrient Status
of Female and Male Cuttings of Populus cathayana

HU Xiangwei,ZHANG Mingjin, XU Rui, YANG Wangin,ZHANG Jian,CHEN Lianghua”
(Key Laboratory of Ecological Forestry Engineering in Sichuan, Institute of Ecology & Forestry, Sichuan Agricultural University,
Chengdu 611130, China)

Abstract: Populus cathayana ,a native species,is a typical dioecious and fast-growing woody species, which
extensively distributed in China, exhibiting good adaptivity to local climates. In the present study,a con-
trolled experiment was conducted to detect differences in Pb accumulation and nutrient status between male
and female cuttings of P. cathayana,when exposed to diffused levels of Pb pollution. One-year old shoots
of both sexes of P. cathayana were selected as experimental materials,and each cutting was cultivated in
one pot. In our study, three levels of Pb pollution (CK:20.5 mg « kg ';T,:50 mg * kg ';T,:100 mg *
kg ') were set up. The experiment lasted a grown season (from June 2013 to October 2013). The result
showed that: (1) The diffused levels of Pb pollution (T, and T,) significantly decreased total biomass of fe-
males, but not for that of males. However,in all corresponding treatments, the total biomass of females was
significantly higher than that of males. (2)Both levels of Pb pollution (T, and T,) did not negatively affect
N concentration in all organs of both sexes,and there was no significant difference in N concentration be-

tween the sexes. In contrast, the response of P concentration in both sexes was more obvious than that of N
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concentration,especially when exposed to the treatment T,. The treatment T, decreased the P concentra-

tion in different organs of both sexes to some degree when compared to the control. When compared to the

control, the decrease of N/P ratio in males suggested that growth of males would be restricted by shortage

of P gradually. (3) When comes to accumulation capacity of Pb,the total Pb accumulation increased gradu-

ally in females,but not in males,along with increasing level of Pb pollution. In conclusion, our results indi-

cated that males’ capacity in resistance and tolerance against lead pollution is greater than females, and

there is sex-specific adaptive strategy in response to lead pollution. The higher accumulation of Pb in fe-

males might be main reason for decreasing its biomass and imbalance in nutrient status, while lower accu-

mulation in males might be in favor for its adaptivity to Pb-contaminated environments.
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Table 1

Dry matter of accumulation in different organs and its characteristic of allocation in

females and males of P. cathayana when exposed to diffused levels of Pb pollution

il 4 7 A Py i B WAy i S R 5ef He
Sexual Pb treatment Leaf biomass/g Stem biomass/g Root biomass/g Total biomass/g Root-shoot ratio
CK 27.5040.42a 26.4140.61a 19.75+1.32a 73.67+2.07a 0.3640.02a
T 25.0040.90a 22.75+1. 28ab 15.52+0. 82a 63.27+1.39b 0.3240.02ab
Female
T, 23.35+1.55a 21,6440, 64bc 15.59+£1. 26a 60.58+1.43b 0.34=0.03a
CK 16.57+0. 74b 22.19+0.72ab 6.6940.65b 45,4541, 85¢ 0.1740.01c
l\ffle T: 15. 6040, 58b 18.78+1. 18bc 7.02+0.39b 41,3941, 80¢ 0.2040.01c
T, 12.97+1.27b 17.81=0. 83¢ 7.52%1.17b 38.30£3. 10c 0.2440.02bc

T CKUT Te HHRIE 22300 20.5.50.100 mg « kg™ F s [l — 51 A 7] 7 B 7 Ak R 7E 0. 05 K F- 22 5 18 3 (Tukey )5 F .

Note:CK,T; and T represent Pb concentration are 20. 5,50 and 100 mg * kg~ ! dry soil, respectively; Different letters within a column indicate that there are

significant differences among the treatments at the 0. 05 level according to Tukey test; The same as below.
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Fig. 1 The contents of N,P,and ratio of N to P in
different organs of females and males of P. cathayana
exposed to diffused levels of Pb pollution
F-CK,F-T;,F-T; and M-CK,M-T; ,M-T; represents for the
treatments CK, T, T in females and males, respectively.
The values with different letters within the same organ
indicate significant difference between the treatments

at 0. 05 level; The same as below
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