L I
o B R0 A

Chinese Journal of

VPR R Y B BB & B ME W B R i

RS, BRI, B RN, Fx

FIHIASC:

JERES, BRI, R, A V0P 5 AR ) AR s b R S SRR SCHS e R A, b AR AL 2R (R
L), 2019, 27(10): 1607-1616.

TELR L View online: https:/doi.org/10.13930/j.cnki.cjea. 190328

FRTT RE RO HAB SRR

Articles you may be interested in

A U B DX D A4 B A X S 2 R AR W~ P BT 1) S )
Effect of continuous potato monoculture on soil chemical and biological properties in Yellow River Irrigation Area in central

Gansu Province

HhE A= SO 2E R, 2017, 25(4): 581-593  https://doi.org/10.13930/.cnki.cjea. 160848

T A IR A T 5t S
Researchprogressesoffarmlandmicroorganismsinfluvo—aquicsoilofChina

rfE A SR 2R 2016, 24(4): 416-434  https://doi.org/10.13930/j.cnki.cjea. 151347

PLFAJT ST AR RS N T2 AR s - A W R v 45 A A
Microbial community structure in rhizosphere soils of long—term continuously cropped processing tomato based on PLFA
method

A AR 2R 2017, 25(4): 594604 hitps://doi.org/10.13930/j.cnki.cjea. 160844
/N B i A DA AT S A PR 2 ) S e

Effects of no—tillage, mulching and organic fertilization on soil microbial composition in winter wheat field

o E A SO AR (P HE0). 2019, 27(2): 267-276  https://doi.org/10.13930/j.cnki.cjea. 180583

A B SRR PG DX g T s VA L ST LRI AR ) 20
Effects of different biomass amendments on soil organic carbon characteristics in alpine desertification grassland of Northwest

Sichuan

rf ] A SR 2R (PP S0). 2019, 27(11): 17321743 https:/doi.org/10.13930/j.cnki.cjea. 190248


http://www.ecoagri.ac.cn
http://www.ecoagri.ac.cn
http://www.ecoagri.ac.cn/zgstny/ch/reader/view_abstract.aspx?doi=10.13930/j.cnki.cjea.190328
http://www.ecoagri.ac.cn/zgstny/ch/reader/view_abstract.aspx?doi=10.13930/j.cnki.cjea.160848
http://www.ecoagri.ac.cn/zgstny/ch/reader/view_abstract.aspx?doi=10.13930/j.cnki.cjea.151347�
http://www.ecoagri.ac.cn/zgstny/ch/reader/view_abstract.aspx?doi=10.13930/j.cnki.cjea.160844
http://www.ecoagri.ac.cn/zgstny/ch/reader/view_abstract.aspx?doi=10.13930/j.cnki.cjea.180583
http://www.ecoagri.ac.cn/zgstny/ch/reader/view_abstract.aspx?doi=10.13930/j.cnki.cjea.190248

( ) 2019 10 27 10
Chinese Journal of Eco-Agriculture, Oct. 2019, 27(10): 1607-1616

DOI: 10.13930/j.cnki.cjea.190328

) > ) ) . [J1.
( ), 2019, 27(10): 1607-1616
WU X L, ZHANG SR, PU Y L, XU X X, LI Y. Distribution characteristics and impact factors of soil microbial biomass car-
bon, nitrogen and phosphorus in western Sichuan plain[J]. Chinese Journal of Eco-Agriculture, 2019, 27(10): 1607-1616

%H]%}é\l,2, g_K‘Bi_*gl,Z**’ ‘J%iﬁ*}, /f//‘]}'J‘K‘iJ‘I’z, ? %3

(1. 611130; 2. 611130; 3.
611130)

: AXEERBEERERR 2N, HFTNETRELERAEDENERMBC). LERANAEYNE
AMBN)fn LB EM AN EHMBP) 2 ERMERE N AE. K. FRALMAAEEEZG N, B7TH
KEDWMEAR, WHANIBEFRBX L ERETERESE . ERENA, IR %X A H MBC. MBN f1 MBP
SERIAAFLEZEHTAE L. ¥+ & E(P<0.05), ¥+ MBC/MBN B2 & TAMR L, AFEMERNT
g 4:MBC. MBN ft MBP A B % >0 M. =10 FiE. EHEREHEXENE MERKRD, TE
THREFERE R AW r, FF & LR+, MBC. MBN ft MBP A EX A REM BN E Z 8 T E£ 4
Y. TRLHAFAFRT, ZHENEHMEZE T REMEN, KH. FHAMERFTEE, K RHEMX
AR A AR &R, MBC ft MBN 315 =0 HE. 4B EREZ A A(P<0.01), 5K EREZEM
KKZ, MBP 5HFEAMBEG MR XZ. BHFEPALHEYW, MBC T EZ4HE. THE. FHKKE
foE R, MBN T £ %K. TREREABRKENE ST, MBP T EZHR. £HE. =10 RiE
FofE A B R R, B, )% FE £33 MBC. MBN. MBP ¢ % 0 R B | R A S AR 6k, o4
RAFEENT LER. A Bhohm B FNERSE.

D FEMAENAENEG, T EMENAEDER, LEBAVENESR, AR B F
i, EHA A

: S154.1
: 2096-6237(2019)10-1607-10 ( ) (OSID):

Distribution characteristics and impact factors of soil microbial biomass
carbon, nitrogen and phosphorus in western Sichuan plain

WU Xiaoling'?, ZHANG Shirong'*"", PU Yulin®, XU Xiaoxun'? LI Yun®

(1. College of Environmental Sciences, Sichuan Agricultural University, Chengdu 611130, China; 2. Sichuan Provincial Key
Laboratory of Soil Environmental Protection, Chengdu 611130, China; 3. College of Resources, Sichuan Agricultural University,
Chengdu 611130, China)

* (19ZDYF2427) (2018HB30)
** : s E-mail: Srzhang01@aliyun.com
E-mail: wuxiaoling1222@163.com
:2019-04-29 :2019-07-22

* The study was supported by the Key Research and Development Program of Sichuan Province (19ZDYF2427) and the Science and Technol-
ogy Project for Sichuan Environmental Protection (2018HB30).

** Corresponding author, E-mail: Srzhang01@aliyun.com
Received Apr. 29, 2019; accepted Jul. 22, 2019

http://www.ecoagri.ac.cn



1608 ( ) 2019 27

Abstract: The characteristics of soil microbial biomass carbon (MBC), soil microbial biomass nitrogen (MBN), and soil mi-
crobial biomass phosphorus (MBP) contents, and their responses to climate, altitude, parent material and land use in the west-
ern Sichuan plain were investigated by regional survey and statistical analysis. The key influencing factors were subsequently
revealed, which provided theoretical guidance for soil quality management in western Sichuan plain. Results showed that MBC,
MBN and MBP were significantly higher in alluvial soil than in paddy soil, fluvo-aquic soil, and yellow earth (P < 0.05); moreover,
MBC/MBN of fluvo-aquic soil was significantly higher than that of paddy soil. With respect to the influence of climate and eleva-
tion, MBC, MBN, and MBP exponentially declined with increasing accumulated temperature above 0 , accumulated tem-
perature above 10, mean annual temperature (MAT) and mean annual precipitation (MAP). However, they were augmented
with increasing aridity and altitude. For different parent soil materials, the soil that developed from gray alluvial soil had
higher MBC, MBN and MBP contents than those developed from glacial till. Meanwhile, they were significantly higher in the
grassland than in paddy field and dry land. However, there were no significant differences between paddy field, dry land, and
forest land. Pearson correlation and redundancy analyses revealed that the MBC and MBN had highly significant negative
relationships with accumulated temperature above 0 and MAT, while, they had highly significant positive relationships
with altitude (P < 0.01). In addition, MBP had a highly significant negative relationship with parent material. Furthermore,
stepwise regression analysis showed that the main impact factors for MBC were MAT, MAP, and parent material, and aridity;
MBN was affected by altitude, aridity, and MAP; MBP was primarily controlled by parent material, accumulated temperature
above 10 , and MAP. Therefore, soil MBC, MBN and MBP can sensitively reflect the climate change in different sampling
points in western Sichuan plain, providing an essential basis for predicting the response of soil carbon, nitrogen, and phos-
phorus to climatic changes.

Keywords: Soil microbial biomass carbon; Soil microbial biomass nitrogen; Soil microbial biomass phosphorus; Climate;

Altitude; Parent material; Land use
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2 FER5NHR , MBN
21 (P<0.05)

MBC MBN MBP MBC/MBN MBC/MBP MBN/MBP
20336~817.92 mgkg ' 15.16~81.70 mgkg ' 2.27~13.56 6.67~14.82 45.24~179.90 4.18~14.13,
mgkg !, (516.58+167.32) mgke'" 11.0742.25 92.31436.08 8.43+3.01 1
(47.74+15.96) mgkg™  (6.27+2.94) mgkg , MBC ; MBC/MBN (P<0.05)

0.86%~5.86%, MBN :
1.71%~7.55%, MBP 0.40%~1.98% MBN : MBC/MBN

: , MBC MBN MBP : MBC/MBP MBN/MBP
196 232 259 ¢ D,
, MBC MBN MBP
(P<0.05) MBC MBP

F1 FRTEEXAWTEFENEYERTHRIERTIEMR

Table 1 Contents of soil microbial biomass carbon, nitrogen and phosphorus and soil properties of different soil types

Soil type
Variable Alluvial soil Fluvo-aquic soil Paddy soil Yellow earth
(n=5) (n=15) (n=13) (n=5)
pH 7.36~7.78 4.59~7.68 4.52~7.89 4.45~5.49
Soil organic carbon (g-kg ") 22.93+5.56a 19.4345.90ab 18.53+4.56ab 14.87+5.01b
Total nitrogen (g-kg™") 1.31+0.22a 1.06+0.24b 0.87+0.17¢c 0.94+0.19bc
Total phosphorus (g-kg™) 0.89+0.25a 0.75+0.23a 0.80+0.27a 0.77+0.21a
MBC (mg-kg ™) 702.88+73.70a 536.49+90.59b 482.77+182.72bc 358.42+211.64c
MBN (mgkg ™) 66.24+14.52a 46.73+11.06b 47.28+14.45b 28.55+11.05¢
MBP (mgkg ™) 9.88+3.30a 6.72+2.76b 5.414+2.09bc 3.81+1.33¢
MBC/MBN 11.00+2.43ab 11.8942.52a 10.23+1.63b 11.36+2.11ab
MBC/MBP 80.67+36.15a 94.30+45.07a 94.84+29.83a 91.36+24.41a
MBN/MBP 7.58+3.63a 7.75+2.75a 9.70+3.30a 8.04+1.93a
MBC: ; MBN: ; MBP: s n:

(P<0.05) MBC: soil microbial biomass C; MBN: soil microbial biomass N; MBP: soil microbial biomass P; n: samples number. Different
lowercase letters in the same line mean significant differences at 0.05 level among different soil types.

2.2 MBN MBP MBC
2.2.1 (2, P<0.01), MBN
, MBP (P<0.05)
(18] MBC , MBN MBP
, MBC MBN MBP
, MBC 2.2.2
MBN MBP ( 1, ,
P<0.01) , (20211
=0 =10 ,MBC MBN , MBC MBN MBP
MBP , (P<0.01) (12]
, , =0 =10 , MBC MBN
MBC MBN MBP (P<0.01) ,
(91, MBC
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2.2.3 117.75% 83.87% ,
MBN MBP (P>0.05)
[22-23]
, MBC MBC , ,
29.40%(P<0.05,  2), ;
(P>0.05) MBN MBP ,
MBN MBP , , , MBC
(P<0.05), 36.75%  27.15% MBN MBP

x2 ARPTHRAMLHAAAARXTLEREDEMERTH DS BT

Table 2 Contents of soil microbial biomass C, N and P under different soil parent materials and land use

MBC (mg-kg") MBN (mg-kg") MBP (mg-kg")

Gray alluvium (n=11) 604.65+103.56a 57.56+14.43a 9.69+2.39a
Parent material Purple alluvium (n=13) 495.15+£173.79ab 42.09+14.79b 4.45+1.37b
Glacial till (n=14) 467.27+184.14b 45.27+15.59b 5.27+2.06b
Paddy field (n=13) 482.77£182.72b 47.93+15.14b 5.31+2.09b
Land use type Dry land (n=12) 467.85+£137.32b 42.13416.85b 6.73+3.23b
Forest land (n=8) 528.15+163.92ab 44.27+8.69b 4.89+1.45b
Grassland (n=5) 702.88+73.70a 66.24+14.52a 9.88+3.30a

MBC: ; MBN: ; MBP: ;s n: /

(P<0.05) MBC: soil microbial biomass C; MBN: soil microbial biomass N; MBP: soil microbial biomass P. n: samples
number. Different lowercase letters in the same column mean significant differences at 0.05 level among parent materials or land use types.

2.2.4 2.3
2.3.1
- (141, MBC MBN MBP
2 ,MBC MBN MBP ,
, MBC ,MBC MBN =0
( 2), MBN MBP ( 3), MBP ,
3 , MBC =10
MBC MBN MBP ; MBN (P<0.05),
, MBC MBN (P>0.05); MBP =0
MBP (24]

*3 HMEERSIEMEMEVERRBRELRSTHFHEAEXKE
Table 3 Correlation between environmental factors and soil microbial biomass C, N and P contents and their RDA sequencing axis
from redundancy analysis

. . ATO ATI10 MAT AD MAP ELE PM LU
Analysis method Variable
MBC (mgkg")  -0.480"  -0.402"  -0.483" 0.465"  —0.405" 04597  —0.328" 0.371"
Pearson correlation MBN (mg'kg')  -0522"  -0.459"  -0.527"  0.358" NS 0.540" NS NS
analysis MBP (mgkg™")  -0.362" NS -0.370" 0.372"  -0.349" 03777 -0.579" 0.331°
1 1Maxis 05257 04327 05317 —0.460” 0406~ —0.528" 04567  —0.366"
Redundancy analysis 2 2"axis NS NS NS NS NS NS -0.329" NS
ATO: =0 ; AT10: =10 ;s MAT: ; AD: ; MAP: ; ELE: ; PM: ; LU: ; MBC:
; MBN: ; MBP: NS: ; *: P<0.05 5 **: P<0.01
, n=38. AT0: accumulated temperature above 0 ; AT10: accumulated temperature above 10 ; MAT: mean annual temperature; AD: aridity; MAP: mean

annual precipitation; ELE: altitude; PM: parent material;, LU: land use; MBC: soil microbial biomass C; MBN: soil microbial biomass N; MBP: soil microbial
biomass P. NS: no significant correlation; *: significant correlation at P < 0.05; **: significant correlation at P < 0.01; n = 38.
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Table 4 Stepwise regression analysis models of environment factors and soil microbial biomass C, N and P contents

Variable

Model R P
MBC (mgkg’l) MBC=-10 636.1-0.73MAT+6 823.01AD+5.243MAP 0.521 0.000
MBC=-10 655.8+6 860.9AD+5.32MAP—-52.2PM 0.584 0.000
MBN (mgkg ") MBN=-701.5+0.04ELE+444.2AD+0.34MAP 0.453 0.000
MBP (mg~kg71) MBP=51.5-1.3PM—10.9MAT+0.023AT10+0.01MAP 0.620 0.000
MAT: ; AT10: =10 ; MAP: ; AD: ; PM: ; ELE: ; MBC: ; MBN:
; MBP: MAT: mean annual temperature; AT10: accumulated temperature above 10 ; MAP:

mean annual precipitation; AD: aridity; PM: parent material; ELE: altitude;
N; MBP: soil microbial biomass P.

MBC: soil microbial biomass C; MBN: soil microbial biomass

424 5.6, MBC/MBN  MBC/MBP MBC
MBN/MBP 11.07£2.25 92.31+36.08 s , 6—9 20~31
8.43+£3.01, 39.5 ;
> , 45%~57% R ,
MBC/MBN MBC/MBP MBN/MBP
3.2
MBN )
[28]
: : MBN ,
[29-30] , MBN
MBC , ) MBN 3
[30] s MBN ,
[9]
, MBC >
=0 (P<0.01), > ’
=0 R ’ >
, MBC MBN
MBP ,
s [25]
MBC , MBC
, MBP
’ (P<0.01) , MBP
’ s =10
[31-32] [9] 5
MBC MBP ’
, Li Un
5 5 , MBP , Li ™
> ) MBP
MBC ,
[22]
MBC (31 , , =10
> MBP ,
MBC
Li M =10
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