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Differences of soil microbial biomass C, N and P contents in typical
grasslands of Inner Mongolia under different grazing intensities

ZHU Xiaoya, LI Zihao, ZHAO Xiaorong™ s LIN Qimei, LI Guitong
(College of Land Science and Technology, China Agricultural University, Beijing 100193, China)

Abstract In order to understand the change characteristics of soil microbial biomass under the disturbance of grazing,
this study took the grazing control test plot of Xilin Gol in Inner Mongolia as the research platform, and the content soil
microbial biomass carbon (MBC), microbial biomass nitrogen (MBN) and microbial biomass phosphorus (MBP) were
investigated under different grazing intensities between 2014 and 2017. The results showed that: 1) There were no
significant annual changes in MBC and MBN content under different grazing intensities for four consecutive years (P>
0.05). The annual average values were 306.00 and 55.98 ;.g/g. respectively. The annual change of MBP content was
significant (P<C0.001). The soil MBP content in the first year of grazing was 40.99 .g/g on average. After the second
year, the soil MBP content decreased by 50.38% —79.97% . 2) Under different grazing intensities. the contents of soil
MBC., MBN and MBP reached the maximum under G8 treatment, and were higher than those under non-grazing treatment
(G0); 3) Soil MBC : N ratio remained relatively stable. and MBC : P ratio was consistent with the control under
moderate grazing intensity (G8). Therefore, the effect of grazing on soil microbial biomass, especially MBP content, is

not only related to grazing intensity, but also related to grazing times. However, continuous grazing for 4 years
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displayed no significantly impact on the content of soil MBC and MBN in this area, but its impact on MBP content was

obviouse. The moderate grazing intensity (G8) was the most suitable for microbial survival, which improved soil

microbial biomass, maintained a reasonable ratio of microbial biomass carbon to nitrogen and phosphorus, and was

conductive to maintain soil microbial biomass and the stability of grassland community and improve the productivity of

grassland community.

Keywords Inner Mongolia; typical grassland; grazing; soil microbial biomass
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Table 1 Basic physicochemical properties of soil in different intensity of grazing plots in 2014 and 2017

. ot AHLET/ 2R/ AW/ LW/
Vear Treatment (g/kg) (g/kg) (mg/kg) (mg/kg)
Organic matter Total N Total P Avail P

GO 27.56 ab 1.61 a 341.72 a 3.66 b
G4 25.98 b 1.49 a 338.41 a 3.74 ab

2014 4 G8 27.62 ab 1.64 a 343.73 a 4.38 a
G12 27.35 ab 1.54 a 327.61 a 3.59 b

G16 28.75 a 1.64 a 336.32 a 3.41b

GO 27.92 ab 1.63 a 346. 26 ab 3.81b

G4 26.13 b 1.49 a 330. 81 be 4.01 b

2017 4 G8 29.53 a 1.62 a 354. 20 a 5.31 a
G12 28.69 ab 1.55 a 316.59 ¢ 4.16 b

G16 30.59 a 1.69 a 326.52 be 3.79 b

1« R B AS [R) 8 3 7R (6] — 4 0 S [ i 4 i BT 4 98 35 el B b 7 5 22 57 |8 3% (P <€0. 05) . GO.G4.G8,
G12.G16 43 SR 2 % R I8 B 480 vl B8 0L 0 B AN A T R . TR

Note: Different letters within same columns indicate significant differences of soil basic physicochemical

properties under different grazing intensities in the same year (P<C0. 05). GO, G4, G8, G12 and

G16 represent control, light grazing, medium grazing, heavy grazing and extremely heavy grazing,

respectively. The same below.
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Fig.2 Effects of grazing intensity on microbial biomass C content from 2014 to 2017
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Content change of soil microbial biomass C and P ratio in different grazing intensity from 2014 to 2017
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Table 2 The relationship between the microbial biomass and soil nutrients
HHLET/ , .
.. (e/ke) 5/ LT/ AW/ oK
JUS 3 g g
Vl'kﬂbl 0 ) (g/kg) (mg/kg) (mg/kg) Water me/my me/mp mn/mp
ariable rganic
Total N Total P Avail P content/ %
matter
EY Rk (pg/g) 0.78 » 0.52 0.33 0.65 0.03 0. 67 0. 42 0.20
Microbial biomass C
WA RR/ (pe/) 0.81 0.66 0.41 0.48 0.45 0.38 0. 40 0.33
Microbial biomass N
WAE B/ (pg/g)  —0.22 —0.20 0.82 0.83%  —0.79%  —0.11 —0.68 —0.90 %

Microbial biomass P

TE e x RoRAE B Z A 2 35 A S (P<0. 05),

Note: * represents that there is significant correlation between variables (P<C0. 05).

3 3 i
3.1 MM ERMIESEYENEMN

el N AR BT 5 2 WO el T R A BR B R
B S 25 200 £ SR AR P R e A
RS SR L 2 2 R ) RUBE I g e
TRCHBO - S HE T A 57T Y R W I A T T
TR WG PR 7 LR AT F B 52 o E S0 D078 B 1Y
7 e 2 T BOR A 25 AR GEAR A & R 01 A R g 55
R RASK. B TeAMT R ER
WAl 2 b H R AR S R G AN TR
A I PR SR AR I TR] 2800 3 AN 2 AR T
K o ASBIE TSR T OO 18] 2800 ) 45 2R Y s i 2k 4

AT ), 2% TR0 B A 9 AR e kR Y
AEPRAE AN 1 (3R 3D Ui A S 0 O A2 LR
M XA S R G R U R VRS R n] B
B I ) ROBE SR Bk — AP PR U W B VR A
o OF OO WA L AR T L 5 AR L RO
[ o b SRR Wy o W AT B A A B 3 BRI
OR B A 4% il Ak 31 2 1 B R e (BT 1) . 3 A
R 2 S SRR R RE A . 1) B R A R TR A a2
BT AE A W B AL o 2 R g Al M R B2
Mg BT A T Ak A R G A AR
P A AN [ 5 2) 4 HE B AL 48 bR 00 72 A AL
TCHCAE N R IR A G i 52 e T A5 AU TR 3R B
M o 3 o X R M KR 4 AR CGR O LR
WEoE R B . 2015 4F L e K B 3% w5 T HAD 3 4F.



5939

RIGETN A . PESE 4 AR () OO0 B2 PN 5 ol Sty R S AR W b RS 2 127

IK I3 A G M AR ) X R A R SR B 4
R RGO I AT SO A A B W A
B i PR AR L IX AT RE 2 3 Ak A W B R R A

B ARBRBE M BN DML T LERMEY
A R AR W i e R R PR X BRI
AR A T AR

R3 LTEMAEWER KBS E X RUEOR E 0RO E i R

Table 3 Response of soil microbial biomass C, N and P content to grazing intensity and grazing age

AR B A R AL iR B X A AT R
Variables Treatment Grazing age Grazing intensity X Grazing age
(G /h R P<C0.05 P=>0.05 P>0.05
Microbial biomass C
WA ER P>0.05 P>0.05 P>0.05
Microbial biomass N
(D GR7ER P<<0. 001 P<<0.001 P<<0. 001

Microbial biomass P

£4 20142017 ERAMUBE T LEE KRBT

Table 4 Change of soil water content in different grazing intensity from 2014 to 2017 %

'?fjftﬁfr 2014 4¢ 2015 4¢ 2016 4F 2017 4¢
GO 5.51 Ca 14.19 Aa 4. 21 Dab 8. 00 Ba
G4 5.20 Ca 12.98 Ab 4,20 Cab 6.99 Ba
G8 5.46 Ca 12.41 Ab 4. 48 Cab 7.59 Ba
G12 5.09 Ca 12.68 Ab 3.93 Cb 6.75 Ba
G16 5.77 Ca 12.70 Ab 4.81 Ca 7.12 Ba

T A F/NG T8 7R R — 47 03 AS R CHOR BE T 22 57 8 355 R R K5 5% B 3R 7R (R R0 J5E T 4R B 22 57

B3 (P<<0.05),

Note: Different lowercase letters indicate significant differences in different grazing intensities in the

same year. Different capital letters indicate significant differences in different year under the same

grazing intensity (P<Z0.05).
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