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Soil Characteristics of Different Microhabitats of Chinese Prickly Ash in Karst Mountain Areas of Guizhou
Province
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(1. Guizhou Key Laboratory of Mountain Environment, Guizhou Normal University, Guiyang 550001, China; 2. Department of Geography and
Environment Science, Guizhou Normal University, Guiyang 550001, China)

Abstract: The Chinese prickly ash is an economically important plant for water and soil conservation. An investigation was carried out into
soil characteristics of different microhabitats of the Chinese prickly ash in the typical Karst region, southwest Guizhou Province. Compared
with the normal soils in the region, soil organic carbon(SOC ), labile organic carbon(LOC), total nitrogen(TN ), alkaline hydrolysis nitrogen
(AN), and substrate—induced respiration(SIR ) were all significantly higher in the stone gully and stone pit shaped microhabitats, whereas
lower in stone crevice, stone cavern, and stone groove ones. The proportion of LOC to total SOC ranged from 12.61% to 15.73%, with the
highest in stone groove, followed by stone gully, and lowest in normal soil. Large aggregates were dominant, while<0.25 mm aggregates was
less than 5%. Path analyses showed SOC content was the most important factor affecting SIR, followed by LOC, with path coefficients of
1.530 and 0.869 for SOC and LOC, respectively. The microhabitats in Chinese prickly ash could be divided into three types, i.e. gully—pit
type, normal soil, and groove—crevice. The contents of SOC, SIR, TN, AN, and LOC in soils of gully—pit shaped microhabitats significantly
increased by 73.38%, 110.26%, 37.01%, 44.44%, and 59.73%, respectively, compared with those of the groove—crevice shaped ones. These
results suggest that constructing gully—pit shaped microhabitats via engineering means, would be a good approach to ecological restoration
and agricultural sustainability in Karst region.
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Table 1 Soil nutrients and bulk density in different microhabitats

MZETTH Ttems CK sC SG SK SD
SOC/g-kg 40.91+2.80ab 24.57+1.54¢ 29.80+4.08bc 45.82+6.77a 46.66+5.76a 25.64+2.75¢
TN/g-kg™ 3.14£0.31abc 2.17+0.18¢ 3.06+0.56abc 3.61+0.28a 3.36+0.26ab 2.39+0.27he
AN/g kg 0.22:+0.03ab 0.15+0.03b 0.20£0.03ab 0.23+0.05ab 0.28+0.03a 0.19+0.04ab
CIN 13.12£0.45a 11.4120.64a 10.49+2.60a 12.67+1.42a 14.33+2.98a 10.85+1.14a
BD/g+cm™ 1.31£0.05a 1.3120.09a 1.1640.09a 1.09+0.09a 1.2420.17a 1.3620.10a

T R B A P R HERR 22 | 7] — AT AN )/ NG 7 BRIV BT ) 18 1 25 22 5K (P<0.05 ).
R2 AE/NERET HERAREEN

Table 2 Distribution of soil aggregates in different microhabitats

VNGRS [ S A4k 4271 [l Distribution of aggregate sizes/% SE R AR
Microhabitats > 5 mm 5~2 mm 2~1 mm 1~0.5 mm 0.5~0.25 mm <0.25 mm MWD /mm
CK 18.34+0.68ab 23.71x1.51a 18.83+2.59b¢ 25.80+1.70a 9.72+1.95a 2.19+0.62a 2.81+0.04b
SC 18.44+3.38ab 22.50+1.29a 18.01£1.05¢d 26.90x1.64a 11.35+2.99a 2.49+0.80a 2.81+0.16h
Sk 23.65+2.04ab 28.71£0.98a 18.78+0.70bc 20.00+1.17a 6.78+0.85a 1.95+0.41a 3.24+0.10ab
SG 17.17+3.39b 22.48+3.79a 22.03+0.23ab 27.05+3.88a 8.22+2.18a 2.56+0.83a 2.79+0.20b
SK 31.88+8.54a 26.84+4.14a 14.29+1.24d 15.08+4.99a 8.04+4.20a 3.16+1.78a 3.77£0.39a
SD 13.77+3.99b 28.81+6.70a 25.20+0.13a 23.54+7.02a 7.02+3.19a 1.17+0.43a 2.63+0.37b

b B RO P RIS AL — IR NG FRRR SIS B 2 S CF(PO.05).
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Figure 1 Soil labile organic carbon(LOC ), substrate—induced respiration(SIR ) and percentages of LOC over SOC in different microhabitats
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Table 3 Correlation coefficients between soil environmental factors in different microhabitats

X1 X2 X3 X4 X5 X6 X7 X8 X9
X2 0.637 * *
X3 0.672% * 0.648%* *
X4 0.660%* * -0.146 0.212
X5 0.623% * 0.479% 0.272 0.352
X6 -0.327 -0.157 -0.414 -0.268 0.505%*
X7 -0.171 -0.185 -0.001 -0.031 -0.097 0.100
X8 0.461* 0.337 0.515% 0.341 0.337 -0.183 0.279
X9 -0.236 -0.352 -0.072 -0.001 0.029 0.342 -0.023 -0.180
SIR 0.899%* * 0.589%* * 0.635% * 0.570%* 0.629%* * -0.242 -0.353 0.394 -0.105

TE % R P<0.05,* * FR P<O.01; X1 : 3R X2 : T3040 X3 2 TR 50 X4 IR s XS5 3G AT LA X6 : 1 PEAT LR i A7 B
ot s X7:>0.25 mm R LG X8 I T H AR X9: LI SIRRYIF TP, TIH o
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Table 4 Path coefficients of substrate—induced respiration to soil environmental factors in different microhabitats

X1—SIR X2—SIR X3—SIR X4—8IR X5—SIR X6—SIR X7—SIR X8—SIR X9—SIR SR
X1 1.530% -0.734 0.034 -0.746 0.541 0.203 0.038 0.047 -0.013 0.899
X2 0.974 —1.152% 0.032 0.165 0.416 0.097 0.041 0.034 -0.019 0.589
X3 1.028 -0.746 0.050* -0.240 0.236 0.257 0.000 0.052 -0.004 0.635
X4 1.009 0.168 0.011 -1.131* 0.306 0.167 0.007 0.034 0.000 0.570
X5 0.952 -0.551 0.014 -0.398 0.869%* -0.314 0.021 0.034 0.002 0.629
X6 -0.499 0.180 -0.021 0.303 0.439 -0.622* -0.022 -0.019 0.018 -0.242
X7 -0.261 0.213 0.000 0.035 -0.084 -0.062 -0.221%* 0.028 -0.001 -0.353
X8 0.705 -0.388 0.026 -0.385 0.293 0.114 -0.062 0.101%* -0.010 0.394
X9 -0.361 0.405 -0.004 0.001 0.025 -0.212 0.005 -0.018 0.054* -0.105
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Table 5 Ranges of soil environmental factors in three types of microhabitats

255 SOC/g-kg?  SIR/mL-g”'+h™  LOC/g-kg™ TN/g-kg™ AN/g kg™ > 0.25 mm/% MWD/mm BD/g:cm™
et 35.55~45.02 21.00~34.97 2.82~7.10 2.6~3.68 0.17~0.26 95.31~98.23 2.72~2.85 1.25~1.42
) (4091 a) (25.73a) (4.40ab) (3.14ab) (0.22a) (96.40a) (2.81a) (1.31a)
b 34.50~58.18 17.59~41.77 4.35~7.25 2.87~4.13 0.17~0.33 92.65~98.88 2.44~4.23 0.97~1.57
LA (46.24a) (29.92a) (5.99a) (3.48a) (0.26a) (96.54a) (3.28a) (1.16a)
e 21.84~35.32 9.72~21.23 2.51~5.22 1.83~4.00 0.11~0.27 95.24~98.96 2.03~3.31 1.02~1.54
AAESS (26.67b) (14.23b) (3.75b) (2.54b) (0.18a) (97.82a) (2.90a) (1.28a)

T A7 N RS F NG TR/ N SR 18 25 22 5K
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