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Effects of Nitrogen Deposition on Arbuscular Mycorrhizal Fungal Colonization

and Glomalin-related Soil Protein of Chinese Fir

WANG Yaoxiong, LI Quan, SHEN Yikang, YANG Qiang, ZHANG Junbo, WANG Yanhong, SONG Xinzhang”
State Key Laboratory of Subtropical Silviculture, Zhejiang A&F University, Hangzhou 311300, China

Abstract: Chinese fir ( Cunninghamia lanceolata ) is an important fast-growing tree species in southern China.
Simultaneously, nitrogen ( N) deposition amounts are increasing in southern China. However, the effect of increasing
atmospheric N deposition on arbuscular mycorrhizal fungal ( AMF) colonization and glomalin-related soil protein ( GRSP)
in Chinese fir plantations remains poorly understood. Therefore, we conducted a N addition (N3: 3g N m~a™', N6; 6g N

', and Control; 0 g N m~2a™') experiment in a ten-year-old Chinese fir plantation; AMF colonization and GRSP

m’a”
concentrations were evaluated in January and April, 2019. The results showed that in January, compared with the control
treatment, the N3 treatment significantly increased the AMF colonization. The N6 treatment significantly increased the
concentration of easily extractable GRSP ( EE-GRSP ) relative to the control treatment. Nitrogen deposition had no
significant effect on concentrations of total GRSP ( T-GRSP ). In April, compared with the control treatment, the N3

treatment significantly increased the AMF colonization, but significantly reduced concentrations of EE-GRSP. The N6
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treatment significantly increased the concentration of T-GRSP, but significantly reduced that of EE-GRSP. Under the same
N addition rate, the AMF colonization in April was significantly lower than that in January, and the concentrations of EE-
GRSP and T-GRSP showed a contrasting trend. Soil available phosphorus was significantly negatively correlated with AMF
colonization but positively correlated with the concentrations of EE-GRSP and T-GRSP. AMF colonization, and
concentrations of EE-GRSP and T-GRSP were significantly positively and negatively correlated with pH, respectively. Our

results provided new insights in understanding the symbiotic relationship between Chinese fir and AMF under N deposition.

Key Words: Arbuscular mycorrhizal fungi; nitrogen addition; Chinese fir; colonization; glomalin-related soil protein
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Table 1 Two-way ANOVA of the effects of N deposition and seasons on AMF colonization and concentration of GRSP of Chinese fir

o R 0 LA
e N deposition Seasons Combined effects
Source of variation/factors
F F F
1243 AMF colonization 75.483"" 379.138 ** 3.858
SRR $E R E EE-GRSP 33.394 ** 224.597 ** 36.102 "
EIRPEF R T-GRSP 11.829 336.664 ** 5.532°
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o N deposition Seasons Combined effects
Source of variation/factors
F F F
LA RCA WL AN/AP 42.571** 493.419** 17.045**

AMF . MR B Arbuscular mycorrhizal fungi; EE-GRSP . Easily extractable GRSP ; T-GRSP; Total Grsp; GRSP: Glomalin-related soil protein;
AN ; available nitrogen, AP available phosphorus; * P<0.05; * * P<0.01
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Fig.2 Effects of nitrogen deposition treatments on concentration
of rhizosphere soil easily extractable glomalin-related soil protein

(EE-GRSP) of Chinese fir in January and April
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Fig.3 Effects of nitrogen deposition treatments on concentration
of rhizosphere soil total glomalin-related soil protein ( T-GRSP) of

Chinese fir in January and April
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Table 2 Correlation analysis between AMF colonization, GRSP concentration of Chinese fir and soil physiochemical properties

Ee Ex ARA AR ARCABELL
Total nitrogen  Total phosphorus AN AP pH AN/AP
2L AMF colonization 0.071 0.151 0.260 -0.833"" 0.780 ** 0.719**
SRk #EH ZE EE-GRSP 0.229 0.146 0.140 0.785 ** -0.745** -0.499*
JERYERE T T-GRSP 0.065 -0.098 -0.227 0.798 ** -0.925** -0.785*"

* P<0.05; = * P<0.01
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