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Fig. 1 Schematic diagram of root topology
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Fig. 3 Soil nutrient content under different stumping modes and different soil depths
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Table 1 Topological index of fine roots of Caragana kor-

shinskii under different stumping modes
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H1 0.864+0.01b  0.60+0.0lc  0.44£0.0lc  1.76-£0.03b
H2 0.78£0.03c  0.43£0.04d 0.31£0.04d  1.87+£0.02a
H3 0.914-0.02a  0.71£0.02b  0.5240.03b  1.5720.03c
CK 0.95£0.0la 0.8640.01a 0.61£0.02a 1.174-0.01d
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Different lowercase letters indicate significant differences between dif-

ferent treatments (P<Z0.05).
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Table 2 Comprehensive evaluation of the membership function method of each index
TR i
. XZ XS X4 X5 X6 X7 Xé% X‘J Xl(] X]l X]Z .
Stumping modes Means
H1 0.47 0.47 0.43 0.63 0.50 0.55 0.50 0.18 0.29 0.47 0.56 0.50 0.46
H2 0.48 0.47 0.43 0.61 0.73 0.83 0.57 0.56 0.63 0.55 0.50 0.62 0.58
H3 0.43 0.43 0.41 0.55 0.29 0.54 0.40 0.30 0.25 0.42 0.60 0.65 0.44
CK 0.42 0.46 0.54 0.46 0.17 0.45 0.50 0.25 0.50 0.44 0.50 0.38 0.42

T Note: X,:SOM;Xy: AN; Xy AP X, AK; Xs: Ty5 Xo: 403 Xo 1y s Xo: Rbs Xo: RL;X0: SRL; X : RTD; X,: RDMC.
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Effects of stumping modes on configuration of fine root and nutrients
in soil of Caragana korshinskii

ZHANG Zhigiang', GUO Yuefeng', QI Wei*, BU Fanjing’, LIU Ke*

1.College of Desert Management, Inner Mongolia Agricultural University, Hohhot 010018, China;
2.Department of Soil and Water Conservation, Inner Mongolia Water Conservancy Development Center,
Hohhot 010020, China;
3.0ngniud Banner Water Conservancy Development Center, Chifeng 024500, China;
4. Zhungeer Banner Water Conservancy Development Center, Erdos 017100, China

Abstract The 17-year-old forest of Caragana korshinskii in Damao Banner, Baotou City, Inner
Mongolia was used to study the rule of changes in the configuration of fine root and the nutrients in soil of
Caragana korshinskii under different stumping modes. The changes in the configuration of fine root and the
nutrients in soil of artificial forests of Caragana korshinskii under treatments of stumping with O cm, 10 cm,
and 20 cm and non-stumping (CK). The results showed that the content of soil organic matter (SOM) ,
available nitrogen (AN), available phosphorus (AP ), and available potassium (AK) in soil was the high-
est in the mode of stumping with 10 cm. The fine roots under different stumping modes had a typical fish-
tail-shaped branching structure, and the mode of stumping with 10 cm effectively improved the root branch-
ing structure and enhanced the growth of secondary branches. The total root length, specific root length,
tissue density, and the content of dry matter in fine roots of Caragana korshinskii all were the best under
the mode of stumping with 10 cm. The results of comprehensive analysis of membership function showed
that the decreasing order was stumping with 10 cm (0.58) >>stumping with 0 cm (0.46) ~>stumping with
20 ¢cm (0.44) >>no stubble (0.42). It is indicated that the mode of stumping with 10 cm has the best effect
on the regeneration and rejuvenation of Caragana korshinskii, which is conducive to promoting the conser-
vation of soil and water and the sustainable development of the ecological environment in ecologically frag-
ile areas.

Keywords Caragana korshinskii; stumping ; configuration of fine root ; topological structure
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