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Effects of Drought Stress on Biomass and Root Morphology of Pinus yunnanensis

Seedlings from Different Provenances

GAO Cheng-jie,CUI Kai,ZHANG Chun-hua,LI Kun”
(Research Institute of Resource Insects ,Chinese Academy of Forestry . Kunming 650224 ,Yunnan ,China)

Abstract:In order to evaluate drought adaptability of Pinus yunnanensis seedlings from different prove-
nances,the effects of drought stress on biomass and root morphology of the seedlings werestudied and the
differences in the seedlings biomass and root morphology under drought stress among nine provenances
were compared by two-factor randomized block designing under a pot experiment of artificial water control.
The results showed that 1) compared to the normal water treatment,the seedling ground diameter,individ-
ual organ biomass and the total biomass declined obviously under drought stress, but no significant varia-
tion was observed in the seedling height. Drought stress did not result in the increases of seedling root bi-
mass allocation ratio and root-shoot ratio, while the root length,specific root length,root surface area and
specific root surface area increased significantly. 2) There were significant differences in seedling height,
ground diameter, biomass and its allocation ratio,and root morphology among provenances under drought

stress. The highest seedling height and ground diameter appeared in Xichang and Shuangbai provenances,

Wi E#:2019-07-25 f&E HHF:2019-09-19
EETA : h E MO B2 5 B AR 55 % W 5% 4: (CAFYBB2017SY030)
EEEN RS, PR FKEE . E-mail:gcj1986113@163. com
*BEEE: S R FRAEEESH., 57 FRANARERE ST RERE . E-mail: caflikun@163. com



10 P b b2 B 2 41 35 %

and each organ biomass and the total biomass were higher in Shuangbai, Xichang and Ceheng provenances.

Chayu provenance had the lower biomass but the highest root bimass allocation ratio and root-shoot ratio.

The highest root length, specific root length, root surface area and specific root surface area were all ob-

served in Huize provenance under drought stress. The study indicated that P. yunnanensis seedlings adap-

ted to the the drought stress by root morphological changes instead of root biomass increase under soil

moisture constraint,and the different responses of P. yunnanensis seedling growth to drought stress among

provenances may result from the different adaptive strategies due to the long-term influence of geographical

and climatic factors in each provenance. The comprehensive evaluation on drought adaptability of the seed-

lings from 9 provenances by the membership function method suggested that the higher drought adaptabili-

ty of seedlings emerged in the provenances from Chayu of Tibet, Huize of Yunan and Xichang of Sichuan,

followed by Shuangbai and Yunlong of Yunnan and Ceheng of Guizhou,and the provenances from Xiping,

Yongren and Lufeng of Yunnan had the lower drought adaptability.
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Table 1 Geographical location. air temperature.and precipitation

of the sites for the 9 provenances of P. yunnanensis

L B s TR
YR 2057 101.60°E,26. 34°N 14. 8 830.7
YL 2512 99. 29°E.25. 87°N 13.2 879.5
XC 2610 102.01°E,27.87°N 16.9 937.7
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XP 1606 102.07°E,24.07°N 17.9 869.0
LF 1925 101.90°E,25. 13°N 15.9 930.5
SB 1663 101.65°E,24.37°N 15.1 927.0
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Fig. 1 Effects of drought stress on ground diameter and height of P. yunnanensis seedlings from different provenances
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Fig. 2 Effects of drought stress on biomass of P. yunnanensis seedlings from different provenances
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Fig. 3 Effects of drought stress on biomass allocation and root-shoot ratio of P. yunnanensis seedlings

from different provenances
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Table 2 Subordinate function values of P. yunnanensis seedlings from different provenances and their comprehensive evaluation
results under drought stress
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