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Effects of nitrogen and phosphorus additions on arbuscular
mycorrhizal fungi community in the alpine meadow
in Qinghai-Tibetan plateau
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Abstract: [Objective] To investigate the responses of arbuscular mycorrhizal fungi (AMF) community to
nitrogen and phosphorus additions and the driven factors in the Qinghai-Tibetan alpine meadow, and have a better
knowledge of the effects of fertilization on alpine meadow AMF community. [ Method] Through regular analyses
and high-throughput sequencing (Illumina Miseq), we studied the effects of nitrogen addition (0, 7.5,
15.0 g'm™) and phosphorus addition (0, 7.5, 15.0 and 30.0 g-m™ P,Os) for three year on soil chemical property,
AMF colonization rate, OTU richness, Shannon diversity index and AMF community composition in Qinghai-

Tibetan alpine meadow. [Result] The 36 AMF OTUs from seven families were detected. The addition of
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nitrogen, phosphorus and their interaction had no influence on AMF colonization rate, OTU richness and Shannon

diversity index. Compared with low nitrogen addition treatment, high nitrogen input treatment significantly

decreased the relative abundance of Glomeraceae. Soil organic carbon, nitrate nitrogen, available phosphorus and

total phosphorus contents were the factors which impacted AMF community. [ Conclusion] Root AMF

community in Qinghai-Tibetan alpine Kobresia meadow wasn’t affected by nitrogen or phosphorus addition.

However, the distribution of community was significantly correlated with edaphic factors.

Key words: arbuscular mycorrhizal fungi; microbial community; nitrogen addition; phosphorus addition; alpine

meadow; Qinghai-Tibetan plateau
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Table 1 Significance analyzes of soil chemical component content differences in different fertilization treatments

R AR A BERIAZEARR
Fa#5 Index Nitrogen addition ~ Phosphorus addition Interaction between nitrogen and phosphorus additions
F P F P F P
A BB Organic carbon 0.610 0.549 0.940 0.431 1.849 0.117
4% Total nitrogen 0.737 0.486 0.343 0.794 0.674 0.672
#4% Ammonium nitrogen 15.662  <0.001 1.0% 0367 1.939 0.105
T % Nitrate nitrogen 21.780  <0.001 2.711 0.061 2.964 0.021
4% 4= Total phosphorus 0304 0740  17.135  <0.001 0.389 0.881
30 Available phosphorus 0.502  0.610  33.642  <0.001 2.509 0.040
pH 1.336 0.276 0.329 0.804 0.948 0.473
®2 TEMELEREHEHTREFRSSE"
Table 2  Soil chemical component contents of the experiment field in different fertilization treatments
AL Treatment wi% w/(mgkg")
N HHLER R Exd AR AR A 3ok pH
Organic carbon Total nitrogen Total phosphorus ~ Ammonium nitrogen Nitrate nitrogen Available phosphorus
NO PO  4.79+0.45a 0.26+0.01a 0.040+0.001cd 2.53+0.77b 7.49+1.43bc 2.7240.49d 6.74+0.08a
Pl 3.6140.79a  0.21£0.06a 0.040+0.006cd 3.91+2.16b 5.23+1.25bc 6.39+2.34cd 6.77+0.11a
P2 3.25+0.58a 0.23+0.04a 0.044+0.007abcd 2.06+0.27b 6.26£1.90bc  13.64+7.19bcd  6.66+0.06a
P3 3.69+0.65a  0.27+0.09a 0.057+0.012abc 2.15£1.37b 4.67+1.14c 21.7844.00abc  6.65+0.12a
NI PO 3.59+0.42a 0.22+0.0la 0.038+0.001d 1.83+0.73b 15.3245.27bc 2.17+£1.35d 6.69+0.08a
Pl 3.35£0.40a  0.24+0.01a 0.046+0.003abcd 2.25+1.07b 6.96+0.95bc 9.7340.83bcd  6.47+0.15a
P2 3.77£0.47a 0.22+0.04a 0.042+0.004bcd 6.07+4.38b 9.00+0.49bc 5.49+2.61d 6.73£0.19a
P3 3.83+£0.73a  0.24+0.04a 0.060+0.010ab 6.28+5.37b 5.794091bc  26.02+13.21ab  6.67+0.23a
N2 PO 298+0.32a 0.19+0.0la 0.038+0.003d 27.07£11.00a  35.66+15.70ab  2.28+0.12d 6.64+0.11a
Pl 3.5740.94a  0.23+0.08a 0.044+0.004abcd  13.72+9.81ab  24.76+22.05bc  4.54+1.96d 6.61£0.15a
P2 3.29+0.39a 0.24+0.05a 0.047+0.003abcd 7.13+£0.85b 14.94+3.58bc  11.30+5.63bcd  6.61+0.05a
P3  4.24+1.50a 0.23+0.03a 0.060+0.010a 15.41£11.90ab  59.55+23.70a  35.21+5.05a 6.60+0.07a

DR P2 A T A AR E £ BF SRR B FE £ T £+ B E(P<0.05, Tukey's HSD#%); NO. N1, N245 £ & 40.7.5.15.0 gm*

#9422, PO P1.P2A=P3 45 536 1 & 40.7.5.15.0.30.0 gm 4y 4L 22

1) Data in the table were mean value + standard deviation; Different lowercase letters in the same column indicated significant differences

(P<0.05, Tukey's HSD test); NO, N1, N2 indicated nitrogen application amount 0, 7.5, 15.0 g'-m™; P0, P1, P2, P3 indicated phosphorus application

amount 0, 7.5, 15.0, 30.0 g'm
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Fig. 1 Arbuscular mycorrhizal fungal colonization rates in different fertilization treatments
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Fig.3 Relative abundance of different arbuscular mycorrhizal fungal families in different fertilization treatments
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Fig. 4 Neighbor-joining tree constructed based on representative sequences of 36 arbuscular mycorrhizal fungal OTUs and
their reference sequences
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