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Effects of Reduced Precipitation and Herb Competition on the Morphological and
Physiological Characteristics of the Fine Roots of Betula platyphylla Seedlings

ZHANG Meng, LIU Ning, WANG Xue-jian, YANG Fan,NAN Hong-wei’
(College of Forestry,Shanxi Agricultural University ,Jinzhong 030800, Shanxi ,China)

Abstract:In order to understand the influence of herb competition on the fine roots of afforestation tree
seedlings in the semi-arid area of the Loess Plateau, 1-year-old birch seedlings were taken as the test ob-
jects,two water treatments were set:normal and reduced natural precipitation. Poa pratensis was used as
the competitive treatment to simulate the herb competition. By measuring the fine root morphology and
nutritional indicators of birch seedlings, we hoped to reveal the response mechanism of the fine roots of
birch seedlings to soil water stress and herb competition,and to provide a theoretical basis for the selection
and planting techniques of broad-leaved tree species in forest construction in the Loess Plateau. The results
showed that 1) during the growing season, the precipitation reduction treatment significantly reduced the
soil moisture content by 33% ,but did not significantly affect the survival rate of the birch seedlings,the bi-
omass and nutrient content of the fine roots, and only reduced the surface area and volume of the fine
roots. 2) Under herb competition, the total nitrogen content of the fine roots of birch seedlings decreased

significantly,and the survival rate and nutritional indicators such as total carbon,soluble sugar,starch and
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non-structural carbohydrates (NSC) were not affected. 3) The interaction of precipitation and herb under-
ground competition significantly affected the fine root biomass,starch and NSC content of birch seedlings.
When there existed herb underground competition, the biomass of fine roots was significantly reduced un-
der reduced precipitation,and the content of fine root starch and NSC significantly increased,reflecting the
decline in the competitive ability of the birch seedlings’ fine roots when the soil moisture content de-
creased, thus weakening the underground competition with herbs. The fine roots of birch seedlings in-
creased the biomass under normal natural rainfall,but the morphological and nutritional characteristics of
birch seedlings were less affected by underground competition when rainfall was reduced. The results
showed that using birch seedlings for afforestation on soils with high nutrient content such as cutting blanks and
conversion of farmland to forests,there was no need to consider the influence of herb competition.

Key words: Betula platyphylla; precipitation reduction; herb competition; fine root biomass; non-struc-

tural carbohydrate
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Table 1 Physical and chemical properties of farmland surface soil of this study
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4 N/(g+kg ') HMP/(mg-ke ) i K/ (mg+kg 1)
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1.02+0. 034 20.8440.522 138.65414.85
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Table 2 The average moisture content of the soil treated
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Table 3 Survival rates of birch seedlings under the different treatment combinations of precipitation and herb competition

Yy K5 Bt AE I /AR PR W2/ % P1a
1 #E B IK o 28/36 77. 80 0.832
H 31/36 86. 10
1E K T 32/36 88. 90
H 32/36 88. 90
Al 123/144 85. 42
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Table 4 ANOVA results of fine root morphology birch

seedlings (F value)
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Table 5 Morphology of birch seedlings under two precipitation treatments
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Fig. 1 Effect of the interaction between precipitation and herb

competition on fine root biomass of birch seedlings
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Table 6 ANOVA results of fine root nutrition of

birch seedlings (F value)
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Table 7 Nutrient contents of birch seedlings under two competition treatments %
4 C &N R E A NSC
Hagr 30. 62+2. 85 1.2640.070b 3.0640. 226 10.114+1.58 12.8841.76
T34 31.35+1.53 1.5240. 084a 3.02+0.117 10.2841.33 13.6841.42
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Fig. 2 Effect ofthe interaction between precipitation and herb competition on fine root metabolism of birch seedlings
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