%31 B 2 # 7K PR 5T Vol.31, No.2
2024 4F 4 A Research of Soil and Water Conservation Apr., 2024

DOI1:10.13869/j.cnki.rswe.2024.02.034.

HWRE, BESE, W, B EHTRER B R [ R BK E B B 3 P B R AR AR AE LT ] K H AR FE A5, 2024, 31(2) : 3342,

Dong Tianfu, Deng Zhihao, Yang Jing, et al. Characteristics of Stability of Soil Aggregates at Different Vegetation Restoration Stages in Karst
Reclaimed Land[]J]. Research of Soil and Water Conservation,2024,31(2) :33-42.

P ST 45 1R # 3 A [B) 45 4K ke B B R
TERHRERRE T
ERE, BEE, B REE, BEEH

LB K2 MR2EBE . SR 550025; 2.9 [EIRF S4B BR V05 7 4 2 25 28 40 WL JU AF 5 s
FPE FRIT 5471005 3.7 EVRL 2 B W B A0l AR S F AT BT, K1 410125)

 OE [ B s AR b X S A K £ & F KB bR X - 9 A 0 R M B i, A DT R XK £
2R B 16 AR Bk b B A B KA T SR B R AR . [ R D3 T TR0 1, X b CYMD FTR B S AN R AE 1K E B B
L (CD) A (GO Mt (LD) ¥ 2 (0—30 em) 1 38 AR R 4 i f o M 22 S AR R AT T 0F9E . [45 R JMFh + 1k
TR DX A AR AT 5 0 2 £ R AR 980/ N T I8 A1 o 7K RS P T 588 Ak % i B R A28 s /N S RIS B Tt B B ST AT 2R 1
YILI>1 mm 3, BHERA K 05 4 9k 82.45%,84.01% s /K B M B AR LL>2 mm R F, & 45 53.53%,
54.61% ., BEHEMAI R AT E B EHAMWD) JU S B AR (GMD) B - 2 5% B 38 0 i M AR A K WA R 5 o5 49658 B
Hb 7 P B AR R S AR R T R L A P AR 3 MWD, GMD SR 3 YM S A, 4 38 25 My 1 38 3 (PAD) fe i o H)
YM - 48 P B AR g I A TR AR AR R B B S AR AR E AT YM B A g . B MWD 5
FHAHLF R B (SOM) .2 E (TN) W # FAH X ,GMD 5 SOM i 3 1E 4 ¢ . PAD W& 5 By b W 35 15 4 6 (p<<0.05) 5 f1 JK
+ MWD,GMD 5 #4240 (TK) & 2 I A5 (p<T0.05) . fl 2 (TP) i I & f A 56, PAD 580k . TK # f 2 71 4
X%, 5 TPl B EEMHE(Hp<<0.0D), SEK B EEME(p<C0.05), ZWNENZIHr4E S F W A B2/ | 4 2 %5 A
BT A % - PR R AR R R A B3 (p<<0.05) M., [Z45i0 J7EPFh + 3R & X BB G AS TR B0k 2 B B 4= 3¢ A
RAMFE E P8 BR 35 15 T B b, 7T AR R MG R R o T R R R R L R T R BB B BE T B SE
SEBE T R XK A R RE R A 1 R R B RS T SR AL IR AR R

KR W B ARt RIRER SRR FR R

FE %S :S152.4 XEkFRIZAD : A X E /S :1005-3409(2024)02-0033-10

Characteristics of Stability of Soil Aggregates at Different Vegetation
Restoration Stages in Karst Reclaimed Land

Dong Tianfu''?, Deng Zhihao', Yang Jing'?, Dai Quanhou', Nie Yunpeng”*
(1.College of Forestry s Guizhou University s Guiyang 550025, China; 2.Huanjiang Observation
and Research Station for Karst Ecosystems, Chinese Academy of Sciences, Huanjiang , Guangxi 547100,

China ; 3.Institute of Subtropical Agriculture, Chinese Academy of Sciencess Changsha 410125, China)

Abstract: [ Objective ] The aims of this study are to investigate the effects of cropland fallowing on soil struc-
ture and stability in the development areas of yellow and calcareous soils in Qianzhong Karst Region, and to
provide theoretical basis for the prevention and control of soil erosion and evaluation of the benefits of revege-
tation of fallowed cropland in karst region. [ Methods] Differential characteristics of soil aggregate composi-

tion and stability in shallow (0—30 cm) soil layers of cropland (YM) and different stages of vegetation resto-
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ration after fallow [grassland (CD), scrubland (GC), and woodland (LLD)] were investigated based on the
wet-dry sieve method. [ Results] The contents of soil mechanical aggregates in the two types of soil develop-
ment areas decreased with the decrease of particle size, and the content of water stable aggregates decreased
at first and then increased with the decrease of particle size, and the main content of soil mechanical aggre-
gates was >>1 mm aggregate, and the proportions of yellow loam and lime soil were 82.45% and 84.01%,
respectively. The water stable aggregates were mainly >>2 mm aggregate, accounting for 53.53% and
54.61% s respectively. The mean weight diameter (MWD) and geometric mean diameter (GMD) of aggre-
gates in yellow soil decreased with the increase of soil depth, while the opposite trend in calcareous soil to
that in yellow soil was found. Cluster stability of yellow soil fallow land was better compared to calcareous
soils. In general, the MWD and GMD of the two soils were the lowest in YM, and the soil structure damage
rate (PAD) was the highest, the stability of soil aggregates in YM was the lowest, and the stability of soil
aggregates in different stages of vegetation restoration was improved compared with that in YM. MWD of
yellow soil was significantly positively correlated with organic matter content (SOM) and total nitrogen
(TN), GMD was significantly positively correlated with SOM, and PAD was significantly positively correla-
ted with silt (»p<C0.05). MWD and GMD of calcareous soil were significantly positively correlated with sand
and total potassium (TK) (p<C0.05), and negatively correlated with total phosphorus (TP). PAD was sig-
nificantly negatively correlated with sand and TK, positively correlated with TP (»<C0.01), and positively
correlated with clay (»p<C0.05). The results of multivariate analysis of variance showed that vegetation type,
soil depth and soil type had significant effects on soil aggregate stability (»p<C0.05). [ Conclusion] In the two
soil development areas, the soil aggregate stability indexes of different vegetation recovery stages after fallow
are higher than those of cultivated land, which shows that fallow returning forest to grass effectively
improves the stability of soil aggregate and strengthens the ability of soil to resist erosion, and the results of
this study can provide theoretical basis for the deployment of soil and water conservation measures and the
evaluation of the benefits of fallow land in the karst area.

Keywords: karst; yellow soil; calcareous soil; different vegetation for returning farmland; aggregate stability
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Table 1 Basic information of the study sample sites
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Table 2 Physicochemical indicators of soils in different recovery stages of loess
12 ik BUBALL/ /6 SOM/ TN/ TP/ K
R/ em KA WL by HkL (ge kg™ (ge kg™ (ge kg™ (ge kg™ H)
YM 15.66+1.39Ba 28.414+0.69Aa  55.93+1.20ABa  41.03+1.03BCa 1.74£0.03Aa 0.7140.04Aa 10.35£0.47ABa
0—10 CDh 15.66+1.83Ba 13.17£3.67Ba  71.1745.41Aa 36.6742.17Ca 1.47£0.08Ba 0.7040.05Aa 9.98+0.83Ba
GC 20.51£1.39ABa  20.10+2.78ABa  59.39£3.67ABa  43.28+1.04Ba 1.490.02Ba 0.5910.01Aa 10.4440.72ABa
LD 23.2841.20Aa  24.95+1.20Aa  51.7740.00Ba 49,95+ 1.36Aa 1.74£0.03Aa 0.6740.02Aa 11.76£0.81Aa
YM 19.8240.69Aa  25.64%0.69Aa  54.5440.69Ba 38.95+3.31Aa 1.47£0.05Ab 0.6540.01Aa 9.58+0.32Ba
o CDh 14.2843.02Aa 13.17£3.67Ba  72.56£6.68Aa 26.45+2.67Bb 1.210.05Aa 0.59£0.01ABab  9.14+0.75Ba
GC 19.1343.18Aa  20.79£1.20ABa  60.0843.60ABa  28.25+0.80Bb 1.31£0.05Ab 0.5340.01Bb 10.03£0.56ABa
LD 17.05£1.20Ab  27.03£1.20Aa  55.93+1.20ABa  35.38+0.79ABb  1.47£0.08Ab 0.6140.03Aa 11.14£0.63Aa
YM 18.43+1.83Aa  27.03£0.00Aa  54.5441.83Ba 38.95£2.84Aa 1.420.07Ab 0.62£0.02Aa 9.38+0.51Ba
20—30 CDh 12.20+£1.39Aa  13.17£4.86Ba  74.64£6.00Aa 24.954+1,67Bb 1.19£0.11Aa 0.51£0.03BCb  8.19+0.28Ca
GC 16.35+3.02Aa  19.40£0.69ABa  64.2443.60ABa  22.54+1.38Bc 1.21£0.07Ab 0.4740.01Cc 9.17£0.49Ba
LD 18.43+1.39Ab  27.72+1.83Aa  53.854+1.20Ba 33.891.54Ab 1.340.10Ab 0.5940,02ABa  10,43+0.45Aa
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Table 3 Physicochemical indicators of soils in different restoration stages of lime soils

12 HBE BLRALR/ o SOM TN TP TK/
W 2l Whi i Bk (g+ kg™ (ge kg™ (g+ kg™ (ge kg™

YM 14.9741.20Ba 25.6412.50Aa 59.391+3.02Aa 47.97£0.52Ca 1.75£0.04Ca 1.3740.03Aa 11.16£0.45Aa
CD 29.52+0.00Aa 22.184+3.02ABa  48.30+3.02Ba 42,58+0.52Ca 1.83£0.15Ca 0.8440.02Ca 12.09+0.48Aa

0—10 cm
GC  30.21+1.83Aa  26.3310.69Aa  43.45+1.20Ba  70.18+£1.31Ba  2.73+0.10Ba  0.9640.02BCa  12.6340.71Aa
LD 29.5242.40Aa  24.95+2.08Aa  45.53£1.20Ba  85.49+1.86Aa  3.36=0.10Aa  1.03£0.04Ba  12.87£0.75Aa
YM 14284183 24.95+2.40Aa  60.78F1.83Aa  46.78+0.60BCa  1.64+0.18BCa  1.2240.09Aa  10.59+0.57Aa
_ CD  2259+4.22ABa  2218+4.54Aa  55.2346.83Aa  40.48+1.31Ca  1.47+0.05Cab  0.714+0,02Ch  11.8940.73Aa
—4U cm
GC  23.98+1.39ABa  26.33+1.39Aa  49.69+2.40Aa  59.38+0.79Bb  2.09+0.08Bb  0.85+0.02BCh  11.9340.53Aa
LD 28.8340.69Aa  20.9511.20Aa  46.22+1.39Aa  69.11F1.95Ab  2.65+0.10Ab  0.9740.03Bab  12.3640.81Aa
YM  15.66+1.83Ba  25.641.39Aa  38.70%3.02Aa  45.29+1.55Ba  14740.15Ba  1.1440.03Aa 9.24+0.39Ba
_— CD  18.43+7.62ABa  24.2616.61Aa  57.31+7.72ABa  32.49+0.79Cb  L.18+0.09Bb  0.56+0.05Cc  11.1340.59Aa
LU— cm
GC  28.14+1.83ABa  30.49%0.69Aa  41.37+2.40ABa  45.58+131Bb  1.96+0.07Ab  0.78£0.03Bb  11.76+0.47Aa
LD 33.68+2.08Aa  27.03+1.20Aa  39.29+1.20Ba  53.33+1.86Ac  2.28+0.10Ab  0.824+0.05Bb  12.1140.64Aa
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Fig. 1 Composition characteristics of soil aggregates at different restoration stages for two soils
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Fig. 2 Stability characteristics of soil aggregates in fallow land at different restoration stages for two soils
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Table 4 Correlation analysis of soil water stability agglomerate stability indicators with soil physicochemical properties

- giged aK+E

MWD GMD PAD WR- .5 MWD GMD PAD WR-.5
SOM 0.679" 0.604" 0.183 —0.117 —0.076 —0.086 —0.218 0.143
A 0.290 0.200 0.319 —0.171 0.684" 0.662" —0.796" " 0.728" "
bR A —0.129 —0.141 0.600" —0.301 —0.160 —0.230 0.108 —0.169
FokL —0.012 0.030 —0.566 0.288 —0.571 —0.531 0.687°  —0.608"
TN 0.595" 0.534 0.273 —0.187 0.080 0.067 —0.359 0.280
TP 0.531 0.431 0.253 —0.349 —0.799" " —0.792"" 0.782" "  —0.818""
TK 0.394 0.416 0.027 0.090 0.600" 0.582" —0.733"" 0.665"

W R 0.01 UMMM B R 0.05 HBIM B,
R5 FmAkRMEERARE MWD BT & E & KB M

Table S Inter-subject effects of factors affecting the variation of MWD values of water-stable agglomerates

1R 22 K U8 [l 26775 0 df ¥or F Sig.
& IE LR 5.967 23 0.259 8.432 0.000
U 533.062 1 533.062 17324.880 0.000
R 0.379 1 0.379 12.304 0.001
T 2 A 1.275 3 0.425 13.812 0.000
TR 0.476 2 0.238 7.740 0.001
- BT X R Pl 0.737 3 0.246 7.985 0.000
TR X+ R 1.226 2 0.613 19.922 0.000
M X + 2 0.596 6 0.099 3.227 0.010
TR ORI X LR BB 1.279 6 0.213 6.928 0.000
3= 1.477 48 0.031
Bt 540.506 72
B IE 5 &t 7.444 71

H:R?2=0.802(F&ZIEAY R2=0.707) , A & Ry /K Btk AT SR /K MWD fH .

Fo6 HMMKIRRMERRE GMD BT LK & E R EF BN

Table 6 Inter-subject effects of various factors affecting the variation of GMD values of water-stable agglomerates

EE =5 3 Il 2575 #1 df ¥ F Sig.
& IERL R 4.774 23 0.208 5.814 0.000
R 274.996 1 274.996 7702.479 0.000
TR 0.236 1 0.236 6.598 0.013
T B A 1.321 3 0.440 12.335 0.000
TR E 0.319 2 0.159 4.461 0.017
R R X R A 0.320 3 0.107 2.983 0.040
T X R 0.793 2 0.397 11.112 0.000
HEBE A X + )RR E 0.649 6 0.108 3.028 0.014
T HEIS TR R I X )RR 1.137 6 0.190 5.309 0.000
w2 1.714 48 0.036
Bt 281.484 72
(CNN =87y 6.488 71

H:R2=0.736 KL IE Y R2=0.609) , K75 4 g /K Fa M 1 B 4k GMD {H .
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