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Abstract In order to explore spatial pattern of soil microbial biomass carbon (MBC) and its environmental
driving forces in grassland surface layer (0—10 c¢cm) and subsurface layer (10-20 cm) in the agro-pastoral transition
zone in northern China, 456 soil samples (57 sample sites, two soil layers and four replicates) were selected for
investigation from Inner Mongolia-Liaoning plain, Bashang on the north of Beijing, the northern foot of Yinshan
Mountain and Ningxia-Shaanxi Loess Plateau. The results showed that the spatial pattern of MBC was consistent
between the surface and subsurface layer, which increased with latitude and had no significant change with
longitude and elevation. With the increase of degradation degree, the reduction of soil microbial biomass in the
subsurface layer was smaller than that in the surface layer. The difference of soil pH between the two layers
decreased with the degree of degradation. The difference in soil MBC between surface and subsurface soils was
regulated by the change of soil pH. The smaller the difference in pH between the two soil layers, the smaller the
difference in MBC. Climate, vegetation and soil factors could affect the spatial variation of MBC, and soil factors
were the main driving forces for MBC at the regional scale. The main influencing factor of MBC was soil total
carbon at surface layer, and soil total nitrogen at subsurface layer. In the context of climate change and the
intensification of human activities, the results were useful for predicting the response of soil microorganisms at the
regional scale and maintaining and restoring ecological functions of degraded grasslands.
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Table I Information of sampling sites
KB BEAGE GEN) ZEE (i 5 (4 A ARk LD SRR
C mm Bi/(g'm ) BAL
B iKdLE 41°3'51.5" 114°41724.6" 1488 FH, BERR TR, DUIJRER S 4.4 442 56.0 0.33
B A 41°5726.1" 114°20'45" 1563 DUBMZRERSE, BERAFRE, BIT3ERE 4.1 423 343.1 0.68
JB kit E 41°29'42.8"  114°51'6.2" 1406 BERLTHL, ¥, BEIUEERSK 4.4 395 41.4 0.32
B HEfRE 41°42'3.3" 114°2724.8" 1386 EIREEE, REER T, B8 42 352 68.5 0.37
B RAMSFIH 42°4'33.8" 115°10'46.7" 1407 SCIRESS, W 2.8 381 73.0 0.62
B RAMSFH 41°47'8.3" 115°32'6.8" 1444 FH, BERR TR 33 414 86.7 0.52
B M 41°0'10.6" 114°15'34.7" 1472 SPRCE, DUIRERS 34 332 48.8 0.32
B iKdLE 41°11'47.3"  115°0'14" 1327 FH, BERR TR 34 353 8.7 0.44
B IFEEHE 42°42'29.4"  114°41'18" 1170 L, NG L 38 281 14.8 0.16
B REfR 41°45'5" 114°52'4" 1191 NG IL, BB, T 3.5 290 49.9 0.09
JB  IEIEME 42°43'34" 115°54'36.8" 1317 FE, BE 2.6 347 49.1 0.40
JB  IEHE[H 42°24'9.9" 115°19'32.7" 1272 FE, JEE, RS 32 344 18.4 0.28
B Zh 42°12'6.8" 116°9'22.7" 1391 BREE L, BT 2.6 401 522 0.62
B IF#EHE 42°18'40.1"  115°53'56.4" 1382 BERa 75, BICREESE, IR 2.6 380 54.6 0.42
B IF#EHE 42°39'44.8"  116°227.8" 1341 i, BERR T A 2.4 360 39.8 0.15
ML PR 4254006 N71420s30  Isds A, EE L6 4l 24 044
ML et v 43°18'53.3"  117°4'7.9" 1274 BIERBESR, W, Rl TR 2.1 393 82.0 0.46
ML HRPEE 43°19'0" 118°20.909'0" 805 HERATE, AL HMET 5.4 377 58.9 0.31
ML i 42°10'49.1"  120°14'7.7" 647  EIEHH, BLHMET 6.3 427 168.9 0.59
ML Seft v 42°48'45.4"  117°37'5.8" 1400 W, JEHE, £ 22 418 82.4 0.82
ML EARAE 43°5035.6"  119°39'25.7" 425 HAFEZWR, K5 PR T 6.8 375 57.1 0.17
ML JF&H 43°22726.1"  121°40'53.2" 213 PR, FRR 7.7 398 91.2 0.14
ML EARAE 44°5'18.3" 119°8'3.8" 705 O 53 405 75.9 0.43
ML #AILIX 42°2034.2"  119°8'10.9" 566 DUIMZRELSE, BARRH, 155 IR 7.6 372 64.4 0.42
ML BURIDZEZR I 44°923” 12202'4.5" 177 BRE 7.0 394 57.3 0.23
ML et v 43°3120.9"  117°52'50.1" 923 HITF, A 4.0 381 9.5 0.25
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ML JLEFIE 44°3123.9"  120°49'0.9” 287  BPRE, BERTRL, IR O HEEIECT 7.1 403 76.9 0.79
ML B 42°25'34.7"  121°21'13.4" 321 BERaF5, HABER 7.3 422 35.8 0.18
ML EARA 43°38'59.1"  118°35723" 906 BebF o, RS IR, IR 4.6 405 60.4 0.35
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YS DUFEdE 41°42.605"  111°46.287" 1466  ~FEH, i, RS 4.6 292 38.4 0.28
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YS KT 38°47'33.6"  110°13'37.5" 1261 PP, Vs, PR 8.8 514 186.1 0.27
YS A& 38°57'41.7"  110°50'59.3" 1146 HIRSIR, R RCR, MR T 9.3 497 95.3 0.29
YS K 39°44'28.6"  111°4428.6" 1248 Z;irz HFRAF, FERE, X 8.0 460 109.6 0.46
Ys FEKX 39°46'12.1"  112°6'41.3" 1578 MR SOR, BT R, KEE 5.9 487 168.2 0.39
YS  FIMHS R E 40°15'32" 112°12'18.5" 1274 T RACR, mfE S, FARBREE 6.6 434 66.8 0.34
YS HER 40°020.9" 112°35'16.8" 1470 BEZRK, ¥, wICHF 6.3 456 118.5 0.48
NS mE AR1L9T 109723 1297 R BBRE, 4% 84 413 949 029
NS SRFECIEiH 38°47'31.4"  108°25'43.1" 1387 MLEHIRCT, MR, R kEE 7.9 359 109.3 0.15
NS SRICIEHTiE 38°16'26.4"  107°30'40.5" 1320 KERRTEL, pABkEs, PUREMEL 9.0 319 62.1 0.23
NS SRICIEHTiE 38°21'53.8"  106°41'23.9" 1303 WA, RREEE, Wk 9.5 257 33.4 0.24
NS R 37°43'58.6"  106°28'40" 1266 Vs, AOFNF, HIGELE 10.1 266 99.2 0.24
NS £ 36°59'58.5"  106°24'51.8" 1772 AR, ARRE, Bk, SR 7.7 386 110.5 0.48
NS igEE 36°5572.2" 105°16'15.2" 1729 PiBRES, DL, TR R 8.4 287 0.3 0.34
NS ZFHEKX 37°25'10.4"  105°51'57.5" 1313 BFKE, MBS, RIBEE 10.3 246 40.9 0.30
NS EHE 37°42'43.6"  107°30'8.1" 1310 BBRE, MLET, FofhT 9.3 363 97.3 0.22
NS EHE 37°28'59.5"  108°15'57.4" 1467 FrRAR, SwIRERSE, Bk 7.9 499 80.6 0.34
NS L 37°59'1.6" 108°44'3.4" 1188 DBk, vk, BEFURAK, OBHE 94 426 2145 0.22
NS L 38°31'49.7"  108°49'48.8" 1301 WSk, D2, fRns 8.7 408 196.1 0.12
NS HiFHIX 38°15'59.3"  109°38'29.8" 1152 EORBAREE, W8, Wbk 9.5 475 151.4 0.25
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Table 2 Soil physiochemical properties of surface and subsurface layers (mean+SE)

Tz 34K/ (mmol-kg ) A3 4% (mmol-kg ) FRLE 5% THEREE/(C) IS K% pH

0~10 cm 1122.32+89.70 74.63+7.90 7.244+0.29 30.32+0.44 4.5440.05 8.07+0.10
10~20 cm 1033.284+86.88 49.86+5.90 7.91+0.32 30.48+0.45 5.81£0.04 8.14+0.09
GDI=(P,x1/3+P,x2/3+P3)x1/3+ B M NS s Bea
(STCx1/24+STNx1/2)x1/3+(1/Sand)x1/3, (1) loam . e .
Hrp Py, Py P ol s — 40 . BILE R 10~20cm & ° ° B ===
ol R0 TR P19 55 5, STC AT STN 4351l e 7 £ 8 i 40
FLEVE L, Sand /R SRR 010 cm: P<0.03 . @

R 2 - A W R A N F 38 2 - 0 AR b % 0. A
# (change rate, CR)ITH AT "—é . .

CR=(MBC-20cm ~MBCo_jgem) / MBCo_1gem, (2) ;;’ 20 . = Lo .
Hirft, MBCg-g0em F1 MBCogem 73901 22 78 IR )2 FII SR g LT IR
BB RS R CREBET0, FoRkRE  E 101 ;;<nr1%:zi§;§:f
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FRHERT . JH SPSS 24.0 Fl R 3.6 Pk HEAT 504 4347, g 10 m
fii F Graphpad Prism 8 fE &l .t 35 M K 35 i b 1y o’°5""'o§qé_ ”TJ_:AAAE o‘i RSN
P<0.05. 0 s 4 ;

100° 105° 110° 115° 1200 E
2 RS w
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Fig. 5 Relationship between relative change rate of MBC and change rate of environmental factors
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Table 3 Results of Pearson correlation coefficients between microbial biomass carbon and environmental factors
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carbon and environmental factors in surface (a) and
subsurface (b) layer
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