95 38 &5 6 1) K A PR Vol.38 No.6
2024 4F 12 H Journal of Soil and Water Conservation Dec., 2024

DOI:10.13870/j.cnki.sthexb.2024.06.009
KAL) 5w B RN 5V P B 2 T A bR o R A A R 4 R R 2 R TR i 1 [T ] K AR R AR L 2024, 38(6) 1 273-283.
SONG Chenggong, WANG Keqin, SONG Yali, et al. Response of microbial community structure and diversity to nitrogen deposition in soils of

Pinus yunnanensis forest of the Central Yunnan Plateau[ J].Journal of Soil and Water Conservation,2024,38(6) :273-283.

HPEEZERHR I ERMEYREEHRE
25 1o A 2ot ST e Y i iz

RARF, T, Raem'?, Fik', kR, & £, FHhic’
QPR MOk R2E AR S SR BE 2= BE  BLBH 650224 5 2. [ KR MR R 25 R IR AR 25 R 46 1 5 2 o7 XL
WoEuli . =R KR 6531003 B X85 R 1 % A G H MOl B 5 s , =/ 43l 651500)

# OE: [BM] WIS A UURE T B8 I 2 g A - Al 2% M I R S W R VR 22 B P R 25 4 A i A8 b
TE T £ HERUE Y 5 AR 2R TR DM C R R T R B D R FR AR 2R 7S R G TR 1R AR fh e 35 T
WL A e A A AR AR LR AR . (3R ] B & I = pE AR AR L N B &, LA COCNH, ), 2 N,
FEXI CK[NO0 g/(m? » )] KA LN [N 10 g/(m® » &) ] %A MN [N 20 g/(m* + 2) JFI &% HN [N 25
g/(m? « &) 14 ARl BE AT AL N YT R R 56 L I 73 A7 - 40 1 L B A T VR 4540 S Z R 0 38 pHLU A L
H(TOO) &R (TN (& W (TP) SR (NH, — N AR (NO; —N) RS b 4RfE, [ER] (DFERFEZFE
PR, 5 CKMIAALE T+ pH. TOC & & ¥FK. TN ¥ & . NH, —N il NO; —N #% MN,HN
WEFHE s (OMEMETHE o« ZHEMNEHETES; S5 CK MIBNH « ZRMEE 2 ~F T LN & LA
A o ZFEHENTESRZE LN AL B Fh 5 (3) 76 2 Z2 RO 22 40 18 P 345 18 11 389 S0 28 08 B 1T TR AT D 1) AN IR T 1T
BB FE . FEEIIMERE ] OEREMNE R AEMELERBERES pH. TOC,
TN.NO; —N 2R FMKEKFR . [Eit] ZUURE T LY 9E50E PR 48 NH — N M1 NO; — N &4 55
Ay AE TRV G2 R AL 3 TOC & B, 520 T S MRk 454

KW HPEE; s REMAEY; RUT%

FE 4 HES:S718.54 XERFRIZAD : A XEHS:1009-2242-(2024)06-0273-11

Response of Microbial Community Structure and Diversity to
Nitrogen Deposition in Soils of Pinus yunnanensis
Forest of the Central Yunnan Plateau
SONG Chenggong', WANG Keqin'?, SONG Yali'?, LI Xiaodong',
ZHANG Jiguo', LI Yun', DENG Qiujiang’

(1. School of Ecology and Environment , Southwest Forestry University s, Kunming 650224, China ;
2. National Positioning Observation and Research Station of Yuxi Forest Ecosystem s National
Forestry and Grassland Administration s Yuxi s Yunnan 653100, China; 3. Forestry and

Grassland Service in Luquan Yi and Miao Autonomous County s Luquan , Yunnan 651500, China)
Abstract; [ Objective ] To study the characteristics of changes in chemical properties and diversity and
structural composition of soil microbial communities in Pinus yun-nanensis soils on the Central Yunnan
Plateau under nitrogen deposition, and to analyze the correlation between soil microorganisms and soil
chemical properties, in order to provide a scientific basis for understanding the trend of changes in nutrient

cycling in forest soil ecosystems under nitrogen deposition and observing soil microbiological changes.
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[ Method ] The soil of P. yunnanensis forests on the Central Yunnan Plateau was selected as the research
object, CO(NH,), was used as the N source, and four different gradients were set up for simulated N
deposition experiments, including control CK [N 0 g/(m* * a)], low nitrogen LN [N 10 g/(m?* « a)],
medium nitrogen MN [N 20 g/(m* * a)], and high nitrogen HN [N 25 g/(m?
diversity of soil bacterial and fungal community were analyzed, and the characteristics of the changes of soil
pH, TOC, TN, TP, NH; — N and NO; —N were determined. [ Results] (1) In both the dry and rainy
seasons, soil pH and TOC content were reduced, and TN was increased under each N treatment when

compared with CK, and both NH} — N and NO; — N were increased at MN and HN compared to CK;

« a)], the structure and

(2) Both bacterial and fungal a-diversity were higher in the rainy season than in the dry season; bacterial
a-diversity increased at LN under both seasons compared to CK, whereas fungi a-diversity increased at LN in
the dry season; (3) In both the dry and rainy seasons, the dominant bacterial phyla were Proteobacteria,
Acidobacteria and Actinobacteria, and the dominant fungal phyla were Basidiomycota, Ascomycota and
Mortierellomycota; (4) The dominant bacterial and fungal genera were significantly correlated with pH,
TOC, TN and NO; — N during the dry and wet seasons. [ Conclusion] Nitrogen deposition can provide soil

microorganisms with effective nutrients such as NH; —N and NO; —N, but soil acidification due to nitrogen

deposition can reduce soil TOC content and affect the structure of soil microbial communities.
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Table 1 Basic characteristics of the Pinus yunnanensis forest sample plots

BELAS M /m ME/C) Wi /a BEIE B/ -hm D TR /em FHR S /m
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Table 2 Characteristics of changes in soil chemical properties during the dry and rainy seasons
- oH ﬁﬂﬁifi/ é’fni %@éi %;:z?}’fki IEEPS’EZ
(g+ kg™ (g+ kg™ (g+ kg™ (mg * kg™ ") (mg * kg™ ")
X iR 4.62£0.02Aa 19.0140.18Aa 0.49+0.08Aa 2.104+0.17Aa 7.2840.90Aa 0.504+0.12Aa
CEs A 4.4440.04Ab 16.75+0.17Ab 0.5140.04Aa 1.7540.06 Aab 6.96+1.46Aa 0.4240.07Aa
A 4.35+£0.03Abc  15.44£0.18Ac 0.5940.09Aa 1.61£0.03Abc  7.4141.61Aa 0.5540.05Aa
[ 4.284+0.04Ac 11.884+0.08 Ad 0.58+0.09Aa 1.2340.17Ac 8.284+2.01Aa 0.604+0.07Aa
X R 4.50£0.01Ba 50.63+0.12Ba 0.46+0.03Aa 0.504+0.05Ba 9.354+3.01Aa 0.664+0.12Aa
e fRA 4.384+0.02Ab 43.72+0.35Bb 0.67+0.14Aa 0.40+0.06Ba 13.3246.92Aa 0.9940.23Aa
TA  4.32£0.03Ab  37.39%£0.43Bc  0.58£0.07Aa 0.41+0.07Ba  19.00+10.74Aa  1.39+0.51Aa
15 A 4.30£0.04Ab 32.75+0.36Bd 0.53£0.05Aa 0.41£0.04Ba 10.31+£2.98Aa 1.85+0.63Aa
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Veen plot of soil bacteria and fungi OTUs in different seasons
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Table 3 Characteristics of changes in soil microbial community a-diversity during the dry and rainy seasons

6 am S S .
Shannon 5 %X Chaol 84X Shannon $8 %% Chaol #8%&
pagils 5.2240.08Aa 1 505.40+35.63Aa 2.114+0.19Ab 1111.10+66.18 Aab
[ &R 5.3940.07Aa 1 636.22482.75Aa 3.7940.16Aa 1 253.654:50.17Aa
LRFA 5.2340.01Aa 1 542.21+7.06Aa 3.2240.19Aa 1 031.4£47.29Ab
A 5.3440.05Aa 1640.1341.25Aa 1.96220.20Ab 1 148.01+21.17Aab
xR 5.62+0.04Bab 2 014.97+29.04Bab 3.7740.19Aa 1471.874+77.50Ba
— A 5.684+0.04Ba 2 092.27487.38Ba 4.0840.02Aa 1 433.93+111.46Aa
A 5.5140.04Bb 1 867.984+53.61Bb 3.68+0.39Aa 1 345.17475.55Ba
A 5.610.06Bab 1 897.034+58.29Bab 3.2840.16Ba 1 373.51+43.64Ba
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Fig.2 Relative abundances of bacterial phyla in different seasons
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Fig.3 Relative abundances of fungal phyla in different seasons
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