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Spatial heterogeneity of soil microbial biomass carbon, nitrogen, and phosphorus

in sloping farmland in a karst region on the Yunnan-Guizhou Plateau
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Abstract; Soil microorganisms have played a vital role in the evolution of organisms, and have an important function in
ecological restoration. However, there is much controversy about whether soil microorganisms show spatial distribution
patterns. Many forest types have been destroyed in karst regions around the world, and because of the fragile ecological

conditions in such regions, it is difficult to restore their vegetation and ecosystems. Here, we conducted a field study to
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analyze the soil microbial biomass in typical sloping farmland in a karst region on the Yunnan-Guizhou plateau. We selected
a typical area of sloping farmland for the field study. The total area was 340 X 320 m, and it was divided into a 20 X 20 m
grid using an Electronic Total Station, giving 294 sample points. We examined the spatial patterns of soil microbial biomass
using geo-statistical and statistical methods. The soil microbial biomass carbon (C,, ), soil microbial biomass phosphorus
wie’ N...) showed moderate values in this karst region
C,.”/N

mie s i/ N ;. were 383.80, 15.41, and 5. 61 mg/kg,
) content (71.50 mg/kg). There was a strong

(P,.), and the ratio of soil microbial biomass carbon to nitrogen (C
p
respectively. There was a low soil microbial biomass nitrogen ( N

and N and P

mic

on the Yunnan-Guizhou Plateau. The average values for C

mic

mic

correlation between C ;, e s but not between C . e sor between N . and P, . All of these factors showed wide

variations in magnitude and differences in their spatial distribution patterns. The variation coefficients for these factors
ranged from 39.96 to 87.50% , and the smallest Moran's I result for C_,_,N . ,P.. , and C_,/N_. was —0.088, -0.0539,

—=0. 060, and —0. 093, respectively, indicating that the soil microbial biomass showed a high degree of spatial

mic mic

heterogeneity. The best model for all the four variables in the sloping farmland was an exponential model. The RSS values
were very small, indicating the good fit of the model. The nugget (C,) was low (0.0016—0.0087) and all C,/( C,+C)
values were less than 25% , indicating that the soil microbial biomass showed strong spatial autocorrelation, and that the
spatial patterns of microbial biomass were less influenced by random factors. The spatial patterns in microbial biomass
showed a small range (22.2—51.0 m). The ranges of the patterns in C_, and P, were similar (51.0 and 50.1 m) , and
(22.2 m). This indicated that the four variables showed strong spatial variability, which was
N.., and C /N

and upper parts of the slope. On these parts of the slope, C_, showed a clear spatial distribution pattern but N, did not.

c

were greater than that of N

mic

caused by structural variability. The Kriging contour maps showed high values for C on the middle

mic ? mic

The plaque was thicker and broken and showed higher heterogeneity on the while slope. The spatial distribution pattern of
P

i Was more evident on the middle and lower parts of the slope and the slope foot. Therefore, there is not only a small-

scale spatial distributional pattern of the microbial biomass on sloping farmland in the karst region on the Yunnan-Guizhou

Plateau, but there are also different spatial patterns in soil microbial variables.

Key Words: soil microbial biomass; spatial variability; karst region; sloping farmland; Yunnan-Guizhou Plateau
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A, €, IHL4MH (Nugget) ;C,+C AIEAE (Sill) a 225 (Range) sh GBS, $8 5B ZAE T2 K 3a
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23 6] AR SEME , 2 MIRAEALE , RIS RE4R A T B9F 5% S5 e AR ALV T A — b e
2 GBRESW
2.1 gMGTHER

1A, = 5t R I E R C P I CL /N HEERTE R HEE(E S R
383.80.15.41 mg/kg H15.61 mg/kg, N, HI&HELME, LN 71.50 mg/kg, C,. N, =2 [0FF1ER B B AR
PET C e Ny T P SRR B AAHCKER (B 1), SR 0NAERREIIIRK, 7E 39. 96% —
87. 50% Z I, S Bt 1 W& Wi A 45 1) s 88 S O, PN AEAE A8 I 78 S e, 06— JHL 238 i) 45 R SRR AIE B LA B SG
R TT MG Tkt — 2 0FT Gl X B e B A R R K-S YA A TAE S BUR 50, 76 5% K 0 7K -
T,P,. BRMIESSME,C,. N C,. /N 2ok x5 5 I IE 254015

F1 TEREMEVENHAESITSRTRESSHREER

Table 1 Results of soil microbial biomass for descriptive statistics and K-S test

1%[’#%% %{J\{E RKRE ¥ifE PR E%%’Eﬂl o e K-S ﬁ*ﬁ%iﬂ
Microbial Min. Max. Mean Standard Variance Shew Kuronis Value of Distribution
biomass  /(mg/kg)  /(mg/kg)  /(mg/kg) variance /% K-S test type

Coic 50.45 1653.10 383. 80 335.81 87.50 2.37 5.72 0. 000 *

Coctt 1.70 3.22 2.47 0.31 12.53 0.26 0.25 0.092 N

N 18. 14 160.98 71.50 28.57 39.96 0.78 0.67 0.026 *

N, # 1.26 2.21 1.82 0.18 9.95 -0.42 0.27 0.411 N

P 0.72 38.64 15.41 7.62 49.46 0.61 0.15 0.248 N

Coie’Noie 0.95 21.79 5.61 4.39 78.32 2.10 4.40 0. 000 #

Coo/ Nyt -0.02 1.34 0.65 0.29 44.53 0.21 0.18 0.207 N

# 7R a< 005, AFIEZ I #0 BOF A5 4521 N R IEZS 704

2.2 A H AR

T B Y R AR R B I A RIS A YE  C . N P S IS S5 ZE IR R (K 2) , BEE
W R AR, C . BEE TR, 90 m ZJ5 R A HARZE N BEE 110 m, 7EK 2 38 IS AT 38 K i 35
HE] 180 m Z J5 =B M IEA K, Moran’s T e/MEFA7 0. 088 11 N, Bl i i BB (4 38 KT 1R 22 B A 388 K1)
POAETO m ZJFE L TEETE 120 m ZJ5 RN AR K, SRJE 4R T FE R 200 m A T3S Ky &3,
Moran’s [ 5/ R-0.0539; P Y28 [ 254 i Z R R T C N, BEE e R A3 &M T F% , 2 60 m B
FIRH G R 028 1) £ 07 T 354 T3 80 m 22 )5 MOIT IR HE R HLAE 100 m ZJ5 iR 3 B 35 i IEAR G F Ak K 78
150 m 2 J5 XITHA TR ELAE 170 m 2 J5 358 G X8 T8, Moran's 1 5t/ 4-0. 0605 1M €, /N, BIZS
45K 5 C,,, BA RIS (W25 | BEAE i 5 FE RIS T AR IRR2E T B IR IR B A OC, B 17— BB 2 5 X
TR 2 1 ATk 3] i 2 ) IEAH9C  Moran’s 1 /A -0.093 (F 2)
2.3 = [EEE T

=5t VIR C L N P F1CL /N IS B SA  F8 BB A | RSS H AR/ A& 2
JERAR S (R 2 FE 3) o a2 WA, = 5t )5 SR b st - 3 E Wy i i e Oy 22 ¢ ARV 423 0,
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Fig. 1 Correlation of soil microbial biomass
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Table 2 Semivariogram theoretical models and parameters for soil microbial biomass

e SN i 71
ﬁfﬁf biomass :jilii Theo)fiudcls Co CorC G/(G+C) a/m R? RSS
Cic/ (mg/kg) 294 Exponential 0.0087 0. 0964 0.090 51.0 0.498 3.310x107*
N,/ (mg/kg) 294 Exponential 0.0034 0.0331 0.102 22.2 0.540 1.737x107°
P,/ (mg/kg) 294 Exponential ~ 0.0016 0.0611 0.026 50.1 0.414 2.597x107*
Coic” Npie 294 Exponential  0.0065 0.0824 0.079 38.4 0.244 3.065%x107
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Fig 2 Spatial correlograms of soil microbial biomass
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