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The response of microbial biomass carbon and metabolic characteristics of albic soil to land use change

ZHU Ke'?, WANG Rui'?, LI Gang"", XIU Wei—ming', WANG Jing'?, LI Bing', WANG Li-li', LIU Hui—fen?, ZHAO Jian—ning', YANG Dian—lin'
(1.Agro—Environmental Protection Institute, Ministry of Agriculture, Tianjin 300191, China; 2.College of Agriculture and Environmental
Resources, Tianjin Agriculture University, Tianjin 300384, China)

Abstract: In this study, we investigated the changes in microbial biomass carbon and the metabolic characteristics of forests, arable land,
and meadows in northeast China. Soil samples were analyzed using the method of chloroform fumigation combined with Biolog=Eco micro-
plate method. The results showed that the changes in microbial biomass carbon and microbial quotient were significantly different among the
three land use types, following the order of meadow>forest>arable land. Biolog—ECO microplate analysis indicated that the average well col-
or development (AWCD) for meadow was the highest, followed by forest. The lowest AWCD occurred for arable land. The Shannon index,

Simpson index, and Mclntosh index results showed the same trends as the AWCD. The relative utilization ratio of soil microorganisms to six
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types of carbon sources for the different land use types showed higher values for carbohydrates, amino acids, and carboxylic acids, ranging

44.63%~53.61%, 21.09%~25.45%, and 8.31%~15.16%, respectively. The conversion of land use significantly changed the preference of

soil microorganisms for carbon source utilization. Arable land had the highest relative utilization ratio of carbohydrates and amino acids, and

forest had the highest relative utilization of polymers. Meadow had the highest relative utilization of carboxylic acids, phenolic acids, and

amines. Principle component analysis showed that the metabolic characteristics of soil microorganisms varied among the different land use

types. Arable land and forest had similar metabolic characteristics of the soil microbial community. Redundancy analysis indicated that soil

pH, total nitrogen, organic matter, available phosphorus, and nitrate nitrogen were the key factors affecting the metabolic characteristics of

the soil microbial community. This research shows that land utilization change altere the soil physical and chemical properties, resulting in

changes in microbial biomass carbon, activities, and metabolic characteristics.

Keywords:land use type; albic soil; soil microorganism; microbial biomass carbon; metabolic characteristics; Biolog—Eco
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Table 1 Changes in physical-chemical characteristics of soil in different treatments

b B A ML Organic 4% Total nitrogen/ 4 Total AW Available  FHASZENO-N/ - K NH-N/
Treatment pH matter/g - kg™ g kg phosphorus/g-kg™ phosphorus/mg- kg™ mg kg™ mg kg™
F 5.59+0.02a 33.13+1.49b 0.77+0.01b 0.28+0.01b 2.49+0.32b 5.88+0.59b 1.16+0.17b
A 4.72+0.06b 26.40+5.47h 0.74+0.02b 0.52+0.07a 79.31+2.61a 126.46+11.63a 2.73+0.90a
M 5.79+0.19a 44.17+4.26a 0.89+0.01a 0.50+0.08a 1.30+0.34b 7.35+0.29bh 1.54+0.33ab

TE - [ A Rl /NG B 20K 28 SR 51 2. 27K K- (P<0.05) , T Tl

Note: Different lowercase letters in the same column indicate significant difference at P<0.05, the same below.
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Table 2 Changes in soil microbial biomass carbon and microbial

quotient in different treatments

Jb 3 (DGR MEEYR
Treatment  Microbial biomass carbon/mg-kg™  Microbial quotient/%
F 176.55+8.43b 0.92+0.05b
A 79.33+23.65¢ 0.51+0.08¢
M 367.03+91.70a 1.43+0.26a
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Figure 1 Changes in AWCD in different treatments

T TCHE A b, BR B 5 144 h Ab, bRHE Y AWCD
¥ T
2.3 TIEMAEWEE AWCD NSNS
AT R FH 96 h (WGB3 3R AR T A= W BV
AWCD H I 2 REPEFE B, Wk 3 FroR, R b i)
AWCD (B , Mb ik 2, Bk A5 5 R 2 35 v AR
Ho B (P<0.05) , T A L R i 18] 22 5 R 2 (P>
0.05) , it BF 0 b - S8 14 0 %o i Y0 R o A K, ol
WS VS e PRHLYR 22, TR 1 S92 9 %o B VR T
FEf/D ARG R/ o BEHLAY Shannon 38 508 %
f TR AR M (P<0.05) , T Akt =5 T k3t , Akt A
#EHL Y 2= 5 A AR AR B3 (P>0.05) , Simpson 8 £ Al
Meclntosh 38 8009 53 #r 45 5 5 Shannon 8 80AHH] ., LI E
gb R AN [A] Ab B A9 1A ) B 7% Shannon 48 %1 .
Simpson §§ £ 1 McIntosh $§ 807 28 L £ B H 5 AWCD
FALLARILAE | 130 B ARt 2 TR A B b AR T - B 4
TR A P AN R RS PR VR A Bl A= B R S 1 2 4t
I YIRS YR 2 REE R RO B T
2.4 TIERAEYX RYERIE AR AR
Biolog—Eco fd -4 I A 31 Fpep—fx i, vl 534
6 K, AFEMEIE (12 Fp) E LRI (6 Fl) JRERIS(S
B REYIE(4Fp) s Q) FBERZE (2 F0) . H
P 2 0] L, 3l -t A Oy X R A 0 A% 2k TR
FH O A 2 f v R S, R R R R
44.63%~53.61% , H Rk N & KR 25, o Rk 5 R F %
(1) 21.09%~25.45% , FRIR IR Z , i S A A I3 1Y
8.31%~15.16% , 1fii X:f HoAth 3 285 b Y5 A4 41 X 1) FH 4
o HF e Wb | T R A A 2 L PR i U
PR AT Xof 71 256 o bk e, JEL v S 2 R 14 A o R 2
25 T (P<0.05) , 1 X FR RS L 3R & W S T
R PO AR X ) FF A T b, X SRS P 2 AR X A
FH %25 5 1 3% (P<0.05) o 1 0 b - S35 A W VIR TR
25 B BRI A 3 R - st O =X A
T X248 R I TR s VAL ) R X ) FH R e I, X SR
W AR R R A Tt bt 2 18], 158 RA 1 s )

R3 TEAGE T EMEMBE AWCD S FEIEHETL

Table 3 Changes in AWCD and functional diversity indices of soil microbial community in different treatments

AL FR 96 h P14 i {45 b % Shannon 844 (H') Simpson f8¥(D) Melntosh #5845 (U)
Treatment AWCD Shannon index Dominance index MeclIntosh index
F 0.685+0.101b 3.102+0.047h 0.951+0.003b 4.694+0.609ab
A 0.588+0.065h 3.049+0.080b 0.946+0.004b 4.229+0.352b

M 0.882+0.120a

3.239+0.043a

0.957+0.003a 5.632+0.619a
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