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Microbial community structure of the alpine meadow under different grazing styles in Naqu
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Abstract; To clarify the effects of grazing styles on the soil microbial community in the alpine
meadow, we explored the changes of soil microbial community structure in the alpine meadow loca-
ted in Naqu district of Tibet Autonomous Region by analyzing the soil chemical properties and phos-
pholipid fatty acids (PLFAs). The results showed that the contents of soil total organic carbon, total
phosphate and nitrate nitrogen under the different grazing styles followed the trend of 7-year rest
grazing > free grazing > grazing prohibition. Except for the ratio of fungal PLFAs/bacterial PLFAs,
total PLFAs, the bacterial PLFAs, the fungal PLFAs, the gram negative bacterial and the gram
positive bacterial PLFAs over the different grazing types were in the order of 7-year rest grazing >
S-year grazing prohibition > 7-year and 9-year grazing prohibition. The principal component ana-
lysis (PCA) presented that the first principal component (PC1=74.6%) was mainly composed of
monounsaturated fatty acids, polyunsaturated fatty acids and branched fatty acids, and the second
principal component (PC2=13.2%) was mainly composed of saturated fatty acids and some mo-
nounsaturated fatty acids. Total PLFAs content was significantly positively correlated with microbial
biomass carbon content. Compared with grazing prohibition, fallow grazing was best for the alpine
meadow in Naqu district, and free grazing with light intensity was good for the alpine meadow.

Key words: microbial biomass carbon; phospholipid fatty acid; grazing style.
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Table 1 Basic properties and MBC in alpine meadow soils within 0—15 cm depth under different grazing styles

T A B AT Grazing style
Soil basic property FM IM, M, M, XM,

T Y APk MBC (mg - kg™') 386.9+61.9ab 232.2+50.2bc 275.7+48.7bc 195.4+33.3¢ 471.4+79.7a
BABLK TOC (g« kg™") 22.0+1.6a 20.7+2.4a 24.33.6a 12.4+1.7h 26.8+3.0a
B NH, N (mg - kg™') 3.0£0.6a 4.2+0.9a 3.4x0.6a 2.8+0.6a 4.4+0.3a
iHAA NO; -N (mg - kg™") 8.6+0.9a 2.3+1.5b 0.5+0.1b 0.8+0.2b 0.7+0.1b
EHETP (g-kg™) 0.31+0.01ac 0.26+0.02b 0.29+0.02bc 0.28+0.00bc 0.33+0.01a

[FATAS E’J\giﬁ%‘:{ﬂ?%gﬁ%(P<0.05)Different small letters in the same row meant significant difference at 0.05 level. FM: A K Free gra-
zing; JMg: 259 4 9-year grazing prohibition; JM; ; ZEH( 7 4 7-year grazing prohibition; JMs : 2844 5 4F- 5-year grazing prohibition; XM, : fRH 7 4
7-year rest grazing. | [d] The same below.

R2 BEEAFEHKAR 0~15 cm 1I3E PLFA EER LLG)

Table 2 PLFAs and their proportions ( %) of alpine meadow soils within 0—15 cm depth under different grazing styles

PLFAs T FE R R 20 Grazing style in alpine meadow
FM IM, M, IM; XM,

ELREM AR TR B Number 3 3 3 3 3
Saturated fatty acid % 18.0+£0.6 19.6+0.2 18.4+0.6 19.0+0.6 18.7£0.4
PR TR 4 Number 7 7 7 7 7
Monounsaturated fatty acid % 38.0+0.5 33.0+0.9 34.2+0.9 43.5+0.2 37.7+0.4
EZ 507 $5 Number 2 1 2 2 2
Polyunsaturated fatty acid % 4.7+0.4 4.3+0.7 5.3+1.0 6.9+0.6 5.8+1.0
SRR IR HdE Number 8 8 8 8 8
Branched fatty acid % 31.420.7 34.5+0.8 32.8£1.9 24.9+0.7 30.1+0.8
EANESPS YT U5 Number 2 2 2 2 2
Cyclo fatty acid % 6.1+£0.2 6.5+0.3 7.5+£0.4 4.6+0.2 6.1+0.3
IR TR $(3# Number 2 2 1 2 2
Hydroxy fatty acid % 1.8+£0.7 2.2+0.2 1.9+0.3 1.1+0.1 1.6+0.4
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Fig.1  Soil microbial PLFA profiles of alpine meadow under
different grazing styles.

FM: H HJB Free grazing; IMy: 25440 9 4F 9-year grazing prohibition;
IM, . B9 7 4F T-year grazing prohibition; JMs: 254 5 4F 5-year gra-
zing prohibition; XM, : R4 7 4F 7-year rest grazing. T [A] The same

below.

H117.9%. +HEAHTE PLFA {655 7.4~13.7 nmol - g',
PR 7 AERIANT PLEA {7351 E A B BUBORZE 9 |

7 15 4% 49.9% 75.2% 86.0%F1 16.9% . + 3 ELH
PLFA fH} 1.5~2.9 nmol - ¢™' , K4 7 -1 E A PL-
FA {E5 5 b E R BCBORZEHRC 9 7 F1 S 4E22 59.2% |
94.2% .86.6% 1 7.2%. 1 5 % [CIAYE R PLFA {5
4 3.9~7.8 nmol - gfl ,HAPRH 7 AR 5 2 IR
PLFA B 535 b B B O 245 9 .7 5 4R £
49.5% 98.0% 95.1% 1 7.5% AR 7 AEFIEEML 5 4F
14 PLFA SH  H 40T PLFA {8 3 A H PL-
FA {E A1+ 80 22 [CEA M PLFA (E i & = T H
TR B9 T ARTITARI 7 4F FAR I 5 4 22 1]
PLFA ${H 25 5 1 25, [FIAE I FH O 25450 9 4 AN
7 AF2Z (8] PLFA $0(H 25 S5 35 3 v 22 [G P
R PLFA {H5 2.5~4.3 nmol - g_1 RH T AR EE
L FCPAE TR PLFA {H 2051 b B o mAs 4 9 .7 A
544 43.6% 53.4% . 73.8% M1 34.3% , Horp iR 7
MRS HADAE Oy 22 S 0 AR 5 AR H S AR
THEERRE, BRI SR 9.7 FZE TR E
EZ5. P EE AR S R 0.187 ~0.227, 45 Ff
B2 A B 25
2.3 AT T B YRR S5

X B BRI 9 AF AR T AR BRI S AR
PRI 7 AFEAE 1 A 18 Y 23 L8 PLFA 34T W05
M, RIRES 1 B4 (PCL) FIEE 2 F 43 (PC2)
BT IR B A W RETE ALY 87.8% (1l 3) , H
A 12.2% M HADFP 2 GE Y. PCL 322/ B0 AR 5
R W NRITTR S B 1 IS 105 R 4 A, 3t o5 ik 9
TE VR SEH 7S S 174.6% , Hod16 = 1wSe 16 = 1wTc,

x®3 TEEAXANFERMTEMEVEYERS PLFA
(EES 2

Table 3 Correlation between soil PLFAs content and soil
basic properties, MBC

PLFAs T IEHAPERT Soil basic property
weEy  RAENE ESE S HSA 2R

A MBC - TOC NH,*N  NO;™-N TP
3 PLFA 0.50* 0.15 0.08 -0.21 0.29
Total PLFA
A 0.49 * 0.15 0.10 -0.19 0.29
Bacteria
HIA 0.45 0.05 -0.05 -0.25 0.21
Fungi
BT 068"  0.59** 027 -0.21 0.47*
Actinomycete
H M 0.63** 037 0.28 -0.10 0.32
Gram positive
bacteria
R 0.40 0.02 0.01 -0.18 0.27
Gram negative
bacteria
BRI 0.14 -0.09 -0.34 -026  -0.01

Fungi ; bacteria
* P<0.05; * * P<0.01.
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