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Response of non-structural carbohydrates of Pinus yunnanensis
seedlings to drought stress and the hormonal regulation mechanism

LIU Yuanxi, WANG Lina, WU Junwen, L1 Shimin,ZHAQO Zhijuan,
SUN Jianli, XTAO Jiandong, TAN Tian

(College of Forestry ,Southwest Forestry University s Kunming ,Yunnan 650224 ,China)

Abstract: [Objective] This study explored the regulation mechanism of non-structural carbohydrates
and endogenous hormones in Pinus yunnanensis seedling under drought stress. [Method] Two-year-old P.
yunnanensis seedlings were selected for treatments with relative soil water content controlled at 75% —
85% (CK), 60% — 70% (light drought), 45% — 55% (moderate drought) and 30% — 40% (severe
drought) of the maximum water holding capacity in field by weighing. Contents of non-structural carbohy-

drates of soluble sugar and starch and endogenous hormones of abscisic acid (ABA) ,auxin (IAA),gibber-
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ellin (GA) and zeatin nucleoside (ZR) in seedling needles under different drought treatments were investi-
gated.,and their correlations were analyzed. [Result] @ With increasing drought, soluble sugar content in
needles of P. yunnanensis seedlings gradually increased, starch content and starch allocation ratio first in-
creased and then decreased, while soluble sugar/starch ratio and soluble sugar allocation ratio first de-
creased and then increased. @ ABA content of needles of P. yunnanensis seedlings increased significantly
in all treatments compared with CK,ZR,GA and IAA contents showed a decreasing trend with the increa-
sing drought stress. while JAA/ABA, GA/ABA and ZR/ABA ratios decreased significantly. @ Soluble
sugar content was positively correlated with ABA content and negatively correlated with TAA,GA and ZR
contents,of which the negative correlation with IAA was significant (R*=0. 423 0,P<C0. 05). Starch con-
tent was positively correlated with ABA,TAA,GA and ZR contents,of which the correlation with GA was
significant (R*=0.392 4,P<C0. 05). Leaf soluble sugar and starch contents were negatively correlated with
IAA/ABA,GA/ABA and ZR/ABA ratios,and the correlation of soluble sugar with IAA/ABA ratio was
significant (R*=0.394 3,P <C0. 05). [Conclusion) P. yunnanensis seedlings adapted to drought environ-
ment by adjusting conversion and distribution of soluble sugar and starch and IAA/ABA,GA/ABA and
ZR/ABA ratios by accumulating growth-inhibiting ABA and reducing growth-promoting GA,IAA and ZR.
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carbohydrates in needles of Pinus yunnanensis seedling
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Fig. 2 Effect of drought stress on ratios of non-structural

carbohydrates in Pinus yunnanensis seedling
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