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Table 1 Leaf 8"*C of Populus tomentosa hybrid clones in different period %0
etz Wz (H-H ) |
07-17 08-19 09-16 10-15 ¥
42 -30.856+0.035 -29.502+0.021 -29.825+0.025 -29.484+0.014 -29.917+0.645bcd
26 -30.802+0.033 -30.080+0.019 -30.201+0.017 -30.238+0.024 -30.330+0.322ab
S86 -30.530+0.032 -30.521+0.054 -28.857+0.061 -29.518+0.049 -29.857+0.818bcd
1316 -30.831+0.048 -29.318+0.018 -29.101+0.033 -29.261+0.030 -29.628+0.807bed
BT17 -31.359+0.015 -29.902+0.021 -30.489+0.035 -31.2754+0.042 -30.756+0.691a
83 -30.020+0.052 -29.317+0.036 -29.161+0.026 -28.549+0.034 -29.262+0.604cd
30 -30.164+0.025 -28.630+0.032 -28.733+0.036 -28.938+0.013 -29.116+0.710d
BLS -30.726+0.036 -30.238+0.023 -29.305+0.052 -29.846+0.041 -30.029+0.602abc
50 -30.800+0.042 -30.123+0.056 -29.597+0.043 -29.812+0.051 -30.083+0.525abc
¥IE -30.676+0.399a -29.737+0.591b -29.474+0.601b -29.658+0.788b -29.886+0.508
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Table 2 Branch 8'"°C of Populus tomentosa hybrid clones
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E 08-19 09-16 10-15 ¥IE

42 -29.768+0.014 -29.468+0.021 -29.428+0.032 -29.555+0.186a
26 -29399+0.025 -29.494+0.036 -29.448+0.027 -29.447+0.048a
S86 -29.373+0.012 -28.494+0.023 -28.616+0.035 -28.828:+0.476ab
1316 -28.236+0.032 -29.287+0.026 -28.395+0.019 -28.639+0.567ab
BT17 -28.938+0.017 -29.662+0.026 -28.706:0.037 -29.102+0.499ab
83 -28.709+0.028 -28.775+0.016 -28.345+0.054 -28.610:0.232ab
30 -28.112+£0.035 -28.494+0.043 -27.658+0.062 -28.088+0.419¢
BL5 -29.637+0.046 -28.433+0.053 -28.395+0.023 -28.822+0.706ab
50 -29.012+0.039 -28.976+0.047 -28.876+0.058 -28.955:£0.070ab
FI(H -29.020+£0.586a -29.009:£0.483a -28.652+0.560a -28.894:0.446
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*3 EABRMITHER 10 A0, ML, REEMERLE
Table 3 Different position 8'"°C of Populus tomentosa hybrid clones
in different period %0
Ttk AFGE
& - /M Ui HfH
42 -29.484+0.014 -29.428+0.032 -28.971+0.025 -29.294+0.281ab
26 -30.238+0.024 -29.448+0.027 -29.140+0.041 -29.609+0.566a
S86 -29.518+0.049 -28.616+0.035 -27.593+0.037 -28.576+0.963ab
1316 -29.261+0.030 -28.395+0.019 -28.114+0.042 -28.590+0.598ab
BT17 -31.275+0.042 -28.706+0.037 -27.980+0.031 -29.320+1.731ab
83 -28.549+0.034 -28.345+0.054 -27.659+0.028 -28.184+0.466b
30 -28.938+0.013 -27.658+0.062 -27.223+0.065 -27.940+0.892b
BL5 -29.846+0.041 -28.395+0.023 -27.170+0.029 -28.470+1.340ab
50 -29.812+0.051 -28.876+0.058 -28.383+0.063 -29.024+0.0726ab
HI{E -29.658+0.788a -28.652+0.560b -28.026+0.705¢  -28.779+0.563
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Table 4 Two-factors variance analysis

MR R 2R M AhE By F{H

oy (it 7.817 3 2.606 6.764%*
TR 8258 8 1.032 17.074%*
2 3.663 24 0.153
Bt 19.738 35

IINEE Fit 0.791 2 0.395 2.703
TR 4783 8 0.598 4,086**
2 2.341 16 0.146
Bt 7914 26

NG DA HBAL 12.202 2 6.101 25.489%*
TR 7612 8 0.951 3.975%*
2 3.830 16 0.239
Bt 23.644 26

WUEi g:s| 1.523 2 0.761 28.324%*
TR 1485 8 0.186 6.906**
2 0.430 16 0.027
Bt 3.438 26

*RIRTE 0.05 K F F 225 B3, **FRIRIE 0.01 K LERRE.
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Fig.1 'WUEIi of Populus tomentosa clones in different periods
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The characteristics of stable carbon isotope and water use efficiency
for Populus tomentosa hybrid clones

FANG Xiaojuan™', LI Jiyue>?", NIE Lishui®, SHEN Yingbai', ZHANG Zhiyi'"
1. National Engineering Laboratory for Tree Breeds and Key Laboratory for Genetics and Breeding in Forest Trees
and Ornamental Plants, Ministry of Education, Beijing Forestry University, 100083, China;
2. Key Laboratory for Silviculture and Conservation, Ministry of Education, Beijing Forestry University, 100083, China;
3. College of Forestry, South China Agricultural University, Guangzhou, 510642, China;
4. Key Laboratory of Soil and Water Conservation and Desertification Combating, Ministry of Education, Beijing Forestry University, 100083, China

Abstract: Our objective was to explore the possibility of stable carbon isotope (8'°C) on selection of Populus tomentosa hybrid
clones with high water use efficiency (WUEi). We measured §13C values and WUE:I in leaves, branches, and roots from seedlings of
nine different clones, and analyzed the relationship betweend'’C and WUEi at Beijing Forestry University in 2008. The results
showed that 5"°C values of leaves were significantly different between clones at different times, so were 8'°C values of branches.
513C values of leaves were highest in September followed by October, August, and July, while 5"°C values of branches were highest
in October followed by September and August, 8"°C values showed significant differences between different Populus tomentosa
hybrid clones. It implied that the difference between clones was a major factor to cause the changes of 8'*C values. Carbon isotope
ratios were also significantly different between different parts of clones. Ratios were highest in roots followed by branches and leaves,
The differences between parts in the same period caused changes of 8'>C value as the main factor. The clones 30, 83, and BL5 with
higher 53C had higher WUEI, meanwhile, the clones 42, 26, and BT17 with lower 5"3C had lower WUEI. It showed positive correla-
tion between 8'°C and WUEi (= 0.766, p =0.016 , = 0.872, p =0.002, r= 0.675, p= 0.023). 8'*C can be used as an effective indicator
to select clones of Populus tomentosa with high water use efficiency, especially for the selection during vigorous seedling growth.

Key words: Populus tomentosa; hybrid clones; carbon isotope; water use efficiency
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