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Effects of Nutrient Additions on the Arbuscular Mycorrhizal Fungal
Colonization in the Alpine Meadow on the Tibetan Plateau
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Abstract An experiment was conducted to investigate the effects of nutrient additions on the arbuscular
mycorrhizal fungi (AMF) colonization in the alpine meadow at Haibei field station in China. Treatments of the
experiment were control, N addition (10 gN/(m?-a)), P addition (5 gP/(m*a)), and K addition (10 gK/(m*-a)), each
with six replicates. With ink-vinegar staining method, mycorrhizal colonization of roots of the meadow plant
community was quantified. Results showed that N addition significantly reduced total mycorrhizal root length
colonization by 27%, but had no effect on the arbuscular and vesicular colonization. There was a trend towards
reducing AMF colonization by the P addition, but not significantly. K addition did not influence the AMF
colonization. The results indicate that there is different influence on the AMF in the alpine meadow with different
fertilizer application, which may influence the structure and function of the ecosystem such as the change of species
composition. So it is necessary to take the AMF into consideration when evaluating the effects of nutrient additions.
Key words alpine meadow; arbuscular mycorrhizal fungi; nutrient addition; AMF colonization
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Table 1 ~ Soil properties at different depths of the study site before nutrients additions
+Z/em pH 48 TN/(gkg™) £BETP(gkg) & TKA(gkg) AW AP(mgkg) AR AK/(mgkg ")
0~5 7.46 (0.04) 8.7 (0.12) 0.84 (0.006) 15.2 (0.09) 6.2 (0.009) 244.1 (0.28)
5~10 7.61 (0.03) 6.9 (0.08) 0.69 (0.006) 13.8 (0.08) 5.2 (0.008) 225.2 (0.23)
10~20 7.96 (0.02) 5.9 (0.07) 0.56 (0.018) 9.6 (0.08) 3.2 (0.008) 100.7 (0.17)
20~40 8.36 (0.01) 3.7(0.07) 0.44 (0.006) 7.4 (0.08) 2.2(0.011) 84.7 (0.16)
40~60 8.57 (0.02) 1.9 (0.06) 0.30 (0.011) 3.7 (0.08) 0.21 (0.006) 61.5 (0.09)
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Table 2 ANOVA test of effects of nutrients additions on
the percentage of total root length AMF hyphae,
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Fig. 2

Influence of nutrient addition on the percentage of total root length colonization of arbuscular

mycorrhizal fungi (a), hyphae (b), arbuscule (c¢) and vesicle (d)
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