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Abstract: Global climate changes have become hot topics in ecological research filed in last decade. Picea asperata, the
constructive species of the Southwest subalpine coniferous forest which is well known for its sensitivity to climate changes in
China, is a typical ectomycorrhizal species. Ectomycorrhizal fungi play an important role in the forest system by enhancing
the ability of host trees which form ectomycorrhizal symbionts with them to uptake nutrient and water, promoting seedling

establishment and improving nutrient cycling in the forest by the mycorrhizal networks belowground. Many scientists have

E&TH . HEKARFAELHEIH (31100446)
rfE B #9:2013-08-29; [ £& tH ki B #A : 2014-08-01
# W IRAER Corresponding author.E-mail ; zhaochzh04@ 126.com

http ://www.ecologica.cn



2968 JAE = 35 %

already studied the effects of warming and nitrogen deposition on Picea asperata’s physiology and phenological phenomenon.
But how ectomycorrhizal symbionts and ectomycorrhizal fungal community associated with Picea asperata respond to warming
and nitrogen deposition in this area is lack of research. To simulate the effects of warming and nitrogen deposition, we
conducted an experiment with the infrared radiator and NH,NO, 25 ¢ N m™ a”' fertilizing. And we evaluated the effects of 3-
year continuous night-time warming and nitrogen fertilization on the ectomycorrhizal colonization rate of Picea asperata
seedlings, soil ectomycorrhizal fungal biomass and the diversity of soil ectomycorrhizal fungal community. The experimental
results clearly showed that the effects of night-time warming on the ectomycorrhizal colonization rate were varied seasonally
in different root orders. In spring (May, 2011) night-time warming significantly affected the ectomycorrhizal colonization of
first-order roots, however, in summer ( July, 2011) and autumn ( Oct, 2010) the ectomycorrhizal colonization rate of
second-order roots were changed significantly. Nitrogen fertilization didn’ t dramatically affect the ectomycorrhizal
colonization rate of first-order and second-order roots except for the colonization rate of first-order roots in July 2011. There
were no significant effects of night-time warming on soil ectomycorrhizal fungal biomass and the diversity of ectomycorrhizal
fungal community. But we found that nitrogen fertilization and the interaction of the two treatments affected them
significantly ; the soil ectomycorrhizal fungal biomass was decreased while the diversity of ectomycorrhizal fungal community
was increased. These results indicated that the ectomycorrhizal colonization rate of Picea asperata seedlings was sensitive to
warming, however, the soil ectomycorrhizal fungal biomass and the diversity of ectomycorrhizal fungal community was
sensitive to nitrogen fertilization. The primary effect of night-time warming was to increase the ectomycorrhizal colonization
rate, but there was negligible or insignificant effect on diversity of soil ectomycorrhizal fungal community. On the contrary,
nitrogen fertilization directly and significantly affected the diversity of soil ectomycorrhizal fungal community rather than the
ectomycorrhizal colonization rate of Picea asperata seedlings. The different response of different ectomycorrhizal fungus to the
global climate change and long-term experiments simulated natural climate change will be considered in the following
studies. The findings of our research provide the scientific basis for further studying the response mechanism of below-ground

of southwest subalpine coniferous forest to global climate changes in this region.
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Fig.1 Monthly dynamic changes of soil temperature at 5 cm depth, air temperature, air humidity and soil water content
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Table 1 Effects of warming and nitrogen fertilization on ectomycorrhizal fungal infection (means + SE, n=15)

JitE3 Fsf [i] A PR Treatments

Root orders Time WONO WINO WON1 WINI w N WxN

1 SR 2010- 10 28.54+8.29b  55.37+6.70a  42.44+3.46ab 32.61£5.76 b NS NS *

First-order root 2011-05 61.12£7.61b  79.76+4.61 ab 66.82+8.47 ab 83.14+3.73 a * NS NS
2011-07 82.87+7.62ab 73.8129.75b 98.56+0.99a  94.29%5.71 a NS * NS

2 HAR 2010- 10 9.61£3.76b  28.61x4.28a 11.78+3.51b  21.64+6.89 ab * NS NS

Second-order root  2011-05 2.81+1.92a  6.70£3.05a  7.65%3.00 a 6.00£3.32 a NS NS NS
2011-07 16.62£5.23 b 37.60+11.33 ab 32.57+10.31 ab 58.91+9.56 a * NS NS
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Fig.2 The seasonal changes of colonization and the differences in colonization between first-order root and second-order root
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Table 2 The diversity indices of soil ectomycorrhizal fungal community

Simpson ZFEM: Simpson fL#

AbER Shannon—W'iener %E.’;ﬂz Simpson’s Diversity  Simpson’s Dominance Margalejf #E;fdz ¥ 45?% I3
Treatments  Shannon-Wiener index [0 " O Margalef’s index  Everness Richness
WONO 2.510 10.954 0.091 1.593 0.951 14
WINO 2.559 11.267 0.089 1702 0.945 15
WON1 2.923 17.420 0.057 2.127 0.976 20
WINI 2.862 16.001 0.062 2.167 0.972 19
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