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Influence of grazing disturbance on stoichiometric characteristics of alpine
Rhododendron shrublands underground soil nutrient pool

WEI Wei, CAO Wen-Xia, QI Juan, ZHANG De-Gang, SHI Shang-Li

(College of Grassland Science, Gansu Agricultural University; Key Laboratory of Grassland Ecosystem of Ministry of Education;
Sino-US Research Center for Sustainable Grassland and Livestock Management, Lanzhou 730070, China)

Abstract  Alpine range is sensitive to global climate change and artificial disturbances and generally adapts to changes in external
environment by adjustments in chemical elements. Research on belowground ecosystems is critical for ecological restoration. A
combination of field and lab experiments was conducted to study the nutrients characteristics of soils, roots of alpine shrublands in
Qilian Mountains under different grazing disturbances. The dynamics of root system phytocoenosis in alpine regions were also
analyzed. The results showed that underground biomass of the plant community decreased with increasing soil depth. About
60%~70% of root biomass was concentrated in the 0~10 cm soil layer. Also with increasing grazing intensity, living roots penetrated
deeper into the soil. Total root biomass along with carbon, nitrogen and phosphorus contents decreased with increasing grazing
intensity. Compared with lightly grazed areas, C, N and P contents in heavily grazed areas decreased by 26%, 17% and 27%,
respectively. Per unit mass surface living roots and carbon were highest in lightly grazed areas, nitrogen highest in medium grazed
areas and phosphorus highest in heavily grazed areas. Variations in dead root N and P contents were inversely correlated to those in
living root N and P contents. With increasing grazing intensity, soil organic carbon, total nitrogen, and available N and P increased.
However, the content of total phosphorus remained relatively stable even though surface total phosphorus content decreased. Under
non-grazing treatment, root biomass increased, C/N and C/P ratios increased both in surface soils and roots, and N/P ratio decreased,
compared with grazing treatments. This implied that roots were vital elements for both soil carbon accumulation and nutrient cycle.
Non-grazing in vegetation growth seasons facilitated plant recovery and better growth and high plant nutrient efficiency. Non-grazing

during vegetation growth seasons was an effective way of promoting recovery of fragile alpine shrub for high ecological functions
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and economic values.
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Fig. 2 Root nutrients changes of Rhododendron shrublands under different grazing intensities
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Table 1  Soil nutrient density changes under different grazing intensities

Treatment Soil layer Organic cirbon Total nitrggen Available Zitrogen Total phosghorus Available pljg)sphorus
(cm) (kg'm™) (kgm™) (gm™) (kgm™) (gm™)
RG-2 0~10 65.81+1.83a 3.64+0.12b 360.91+17.30a 1.00£0.03a 35.81+1.32b
10~20 48.71+2.47b 4.02+0.08b 384.78+32.48b 1.1240.12a 24.03£3.79¢
RG-1 0~10 61.28+1.32b 4.34+0.11a 377.40+11.64a 0.94+0.05a 44.45+0.74a
10~20 59.84+3.20a 4.78+0.32a 434.28+8.17a 1.2740.14a 31.48+1.45b
RG-0 0~10 67.15+2.53a 4.11£0.24a 374.13+5.38a 0.84+0.07b 41.26+4.37a
10~20 56.83+4.33a 5.13+0.03a 435.15+£16.94a 1.2340.10a 36.75+1.38a
R2 TRBHEEETLERIRE C/N. C/P. N/P B
Table2  C/N, C/P and N/P changes of soil and root under different grazing intensities
C/N C/P N/P
Soil layer Treatment
(cm) Living roots  Dead roots Soil Living roots  Dead roots Soil Living roots  Dead roots Soil
0~10 RG-2 45.5£1.3a 32.8+l.1a 18.1+0.6a  341.9+15.6a 262.0+6.2a 70.3+2.2a 7.5+0.2b 7.2+0.2¢ 10.1+0.6a

RG-1 38.1+2.7b 32.3+2.2a 12.14£0.6c  318.5£11.9a 241.849.1b 65.7+2.4a 7.7+£0.5b 8.1+0.1b 9.1£0.8a
RG-0 37.9+1.2b 27.8+0.9b 14.1+1.2b  285.3%13.2b 239.3+13.8b  65.0+4.3a 9.1+ 0.5a 9.3+0.4a 9.5¢1.2a
10~20 RG-2 37.243.6a 30.5+1.4a 16.3+£0.9a  334.6+11.7b 271.3£17.5b  47.2+4.3a 8.7+0.6b 8.7+0.6b 16.0+0.4a
RG-1 37.8+1.4a 32.6+3.3a 12.5+0.3b  361.4+7.1a  337.4+26.6a  43.4+5.8a 9.5+0.7ab  10.7£0.2a 13.8£1.7b
RG-0 37.2+1.9a 28.6+0.9a 11.1£0.7c  377.5+10.5a 310.4+19.2ab 46.3£3.6a 10.4+0.3a 11.0+0.5a 11.8+0.6b
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