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Abstract: [ Objective ] The water-holding capacity of reclaimed grassland of different ages was studied in
order to provide a scientific basis for water retention and soil and water conservation of reclaimed grassland in
karst regions. [ Methods] Reclaimed grassland of different ages (5, 10, 15, 20 yr) and cultivated land (CK)
in a karst area in Anshui City, Guizhou Province was selected as the research objects, and the “space-time
substitution method” was used to study litter storage, water-holding capacity, and water storage capacity.
The change characteristics of soil profile bulk density, porosity, particle composition, water content, and
water-holding capacity were determined for different ages of reclaimed grassland. [ Results] @ The litter-layer
storage capacity, maximum water-holding capacity, maximum storage capacity, and effective storage capacity
followed the reclaimed grassland age order of 15 yr=>20 yr=>10 yr>>5 yr. The relationships of litter-layer
water-holding capacity and water absorption rate with soaking time were characterized by a logarithmic function
and a power function, respectively. @ The sand content and bulk density of the reclaimed grassland showed
a trend of first decreasing and then increasing as age of reclaimed grassland increased. Changes in silt, clay,
total porosity, capillary porosity, maximum water-holding capacity, and capillary water-holding capacity

were opposite to the changes in soil bulk density. @ The total water-holding capacity of the litter layer and
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the soil layer followed the order of 10 yr=>20 yr>>15 yr>>5 yr>CK. The maximum water-holding contribution

rate of the soil layer was more than 99%. [ Conclusion] Reclaimed grassland of different ages not only

increased the bioaccumulation, rainfall interception, and water-holding capacity of the litter layer, but also

improved soil structure and pore status. The soil water-holding capacity gradually stabilized after 10 years.

Therefore, it is recommended that planting deciduous trees after 10 years of farmland conversion to grassland.

Keywords: karst area; years; reclaimed grassland; water-holding capacity
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Table 1 Conditions of plots with different years of reclaimed grassland
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Table 2 Litter accumulation with different years of reclaimed grassland
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Table 3 Maximum litter water-holding capacity and water holdup of litter accumulation in different years of reclaimed grassland
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Table 4 Maximum storage capacity and effective storage capacity of litter accumulation in different years of reclaimed grassland

B RAEEE/ X BAEER/(tehm™?) AHEER/ (¢ hm D)

IR/ Py 95 o2 F 8 R iR 2 B R iR B
5 480.17£24.41°  441,17444.52°  460.67+£21.40°  1.2940.02¢  4.2940.73" 5574073 1.0840.02° 3.62£0.62°  4.69£0.62°
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Fig.1 Changes of litter water capacity in undecomposed layer and semi-decomposed
layer with soaking time in different years of reclaimed grassland
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Fig.2 Changes of litter water absorption rate in undecomposed layer and semi-decomposed

layer with soaking time in different years of reclaimed grassland
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Table 5 Relation between litter capacity and soaking time in different years of reclaimed grassland

B HAFEFR/a : RORRE ; N \¥%%E
KHK R* KHK R?
5 Q=0.185 In(z)+0.842 0.852 Q=0.185 In(z)+0.842 0.919
10 Q=0.301 In(z)+1.155 0.850 Q=0.555 In(z)+2.748 0.864
15 Q=0.999 In(z)+3.986 0.852 Q=1.513 In(z) +8.734 0.956
20 Q=0.809 In(z)+3.092 0.898 Q=1.325 In(z) +6.458 0.975

®6 FAREERBHEMEEZEY

WAKERGZAREXER

Table 6 Relation between water absorption rate and soaking time of litters in different years of reclaimed grassland

SR ARk JZ POz
KA R* KHK R?
5 V=5.349 ¢ 0.970 V=15.119 ¢ 7 0.969
10 V=7.527 ¢ " 0.968 V=17.600 ¢ 0.969
15 V=25.686 ¢ " 0.971 V=55.145 ¢ ¥ 0.963
20 V=19.907 ¢ 0.966 V=40.979 ¢ ¥ 0.964
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60.97 % FEIRHF 10~20 a Br B PR E AL 2
SRR EAE 1020 cm HEH, HEEILEE B
B FLBR R BE % 1B AR AE BR B9 38 i, A AR A B A R AE
0—5 cm L EMFE, IFFER B 10 a B B & 15 B 1&g
56.39% 1 54.37 % ; #£ 20—30 cm 1 30—40 cm + )2
o, R LB | A L IR B R B AR FR Y A b
AR 0—5 cm L2 AR (HALAE 2030 em +
E, BAE AL E R 20 a B K B g
54.62% HATER Y ARE ., £ 05 cm 12
L AE B FLBRE AR IR BE 10 a B B 3 T R R4
{H 1.06 % , fEiRBF 15 a B & 25 1 FH S0 AE 2.54 %05
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Fig.3 Soil mechanical composition of 0—40 cm soil layer in different years of reclaimed grassland
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Table 7 Variation characteristics of soil porosity in different years of reclaimed grassland
B JEUREE/cm
R - - S
AR /a 0—5 5—10 10—20 20—30 30—40
CK 48.85+5.33" 49.2945.60™ 45.65+2.19" 46.61+3.44" 53.00+6.27"
5 50.26+2.57* 47.06£1.65¢ 49.2643.47" 48.20+1.77° 52.43+5.43"
SMALBEE/ % 10 60.0240.80" 63.22+0.82° 56.39+1.58" 53.19+1.99° 57.12+7.75°
15 56.52+2.87* 57.1244.65° 54.6146.41° 51.5549.35" 52.574+5.20°
20 61.824+12.25° 56.17+4.21*" 55.4044.12° 55.6040.97" 56.6445.63"
CK 45.6246.20° 45.5245.98" 43.94+1.73" 44.754+4.67" 50.2447.96*
" 5 48.39+2.06" 45.58+2.15" 47.31+2.20" 46.80+E1.65" 50.8645.14%
%: iﬂa 10 58.96+1.35% 60.9743.04¢ 54.3741.38" 51.91£1.57*" 55.7448.35"
BB/ %
15 53.98+2.91" 54.4544.53" 52.924+5.98* 49.8149.80% 50.384+4.85"
20 60.58411.71*% 53.99+3.53° 53.67+£4.69" 54.6241.01° 51.7744.50°
CK 4.3140.08" 3.76+£0.42a 1.714+1.12° 2.54+0.53" 1.40£1.5°
- 1.8740.75"% 1.484+0.77" 1.9441.63" 1.8540.44 1.5740.29°
EE
o 10 1.06+0.60¢ 0.8740.09" 2.02+1.96° 1.62+0.84" 1.38+0.71°
FLBLEE/ Y
15 2.5440.35" 2.684+0.21° 1.6940.46° 1.734£0.47* 2.1940.60"
20 1.2540.61° 3.17£0.70° 1.7340.65" 0.99+0.19" 2.66+2.12*
W AR/ B R R R ) A BB B R [ — L2 B3 2 5 (p<<0.05), T,

3.2.2 AR FMBHE LIEWH S KEFHKETH
A2 S AT 0—5 em R R KRLEEB 5~20 a
My BOZAE L TE s B0 28.77 % AXAEIR BF 20 a BT 5
AR ENEER, 5—10 cm T E &K RIE R F
5~10 a BrBC i E M LB 30.49 % AEIR B 10~
20 a BAE TR HAMZER AR E, 1020 cm 12

SRR AEBBE 5~ 15 a B Be g &M - T 30
28.55% s FEIRHF 15~20 a B BE BT FEka 35, H Ak
ERAEE, 2030 cm )2 HIKRIEBEPE 5~20 a
BB B TS R R LT 3 7R IR AR 20 a B
B EE BT R 28.45% . 30—40 em )2 FHAKFE
TEIRBE 5~20 a BAF L F (AL E R AR,
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Fig.4 Variation characteristics of soil bulk density in 0—40 cm

soil layer of reclaimed grassland in different years
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5 e S AL B M B LB AR . 3k 8 nl L AE
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IR B (H 309.12,302.88 t/hm® ;£ 5—10 cm +
Z A REK R A B A RK AR 10 a P 2 E b
F+3|4{H 316.10,304.85 t/hm*; £ 10—20 ecm + 2
AR FIRE K R B A R K S AR IR B 10 a B 1 35 35 5]
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Fig.5 Variation characteristics of soil moisture content in 0—40 cm

soil layer of reclaimed grassland in different years
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Table 8 Variation characteristics of water holding capacity in different years of reclaimed grassland

s b B HE T 2WE/cm

AERR /a 0—5 5—10 10—20 20—30 30—40
CK 244.27+26.63" 246.43428.01" 456.53421.87" 466.10434.40" 530.03+62.70°
5 251.32412.85 235.2848.27¢ 492.57434.65° 482.03417.67° 524.27+54.26°

i%?ufﬁ%/ 10 300.1043.98* 316.1044.11° 563.90+15.78" 531.90419.95° 571.23+77.49°
15 282.60414.37" 285.62423.27° 546.10+64.07" 515.47493.50" 525.67+51.96°
20 309.12461.26" 280.85421.07" 553.97+41.19° 556.0349.67 566.37+56.31"
CK 228.10431.00° 227.62429.88" 139.43417.26" 447.50446.74" 502.40+79.65"
5 241.93410.28" 227.90410.77" 473.13421.97" 168.00+16.48" 508.57+51.45"

%(fg}fﬁ%)/ 10 294.8043.006.73" 304.85+15.19" 543.67+£13.75° 519.13415.67" 557.40483.51°
15 269.90+14.55"  272.23422.65" 529.17459.84° 198.13498.03" 503.80+48.45"
20 302.88458.54" 269.93417.66" 536.67+46.86" 546.17410.07° 517.70445.03"
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SR PEHY, i A 2K R R S e e M A K P RE A 22
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10 a>>20 a=>15 a>>5 a>CK, Al JLiB #F 10 a i} B 11
FrKPERE fcom , HOR Ol 20 a 115 aL BFibf /. U4,
A [) A7 BRIB B 5 b 94 Y ) 2= A5 K 48 AN B 4 A K
S 100, LR RIS 99% L B HF K T BE
(K 6),

(1) AN T[] 47 BR OB BF 50 4l 0 7% W0 35 K PERE . St M
Je ) B 7 e S0 R 11 e S R R 1 B b A S A T
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M SE e K R T5 R AR, S
T B T T I R L 7 0 6 i R R
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Fig.6 Water holding capacity of reclaimed grassland in different years
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Table 9 Correlation between soil moisture capacity and soil physical properties in 5 sample plots
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