5536 B 3 W) S &~ £ Eild Vol.36,No.3
2016 4F2 A ACTA ECOLOGICA SINICA Feb.,2016

DOI: 10.5846/stxb201404090679

B2, JUsCl, BN, TKREAR, BUER IR AAT EARE B A A M RIER R K SRR A . A A543, 2016,36(3)
Wei W J, You W Z, Zhao G, Zhang H D, Yan T W.Effects of enclosure and recovery for degraded Tussah-feeding oak forests on litter and surface soil

water holding capacity characteristics.Acta Ecologica Sinica,2016,36(3) .

BUERREENHMEDINRE T EFKEN T

MR, ALET, R OA RER | AER

LA R, K 110032

FE AERMIZI AR L KGR ™ A RIS A 2 — | R 2 4F I BN S B Ko i iR TR RE 0 TR, R el s o =+
FETFUARMAL SRR IR AR K £ 2 AR ST RE I BRRAG, A SCRUT R I X BB MERMON IR 4, /00 THEEE 9.12.21 4E
JERRARIAGIE ) B 322 LR SaE . 25 SRR RV ER ARG T B F WK E S5 , B8 R I DK AR 7 4 SRR S 3 )
A R IR KRR I R R B R AR IR AR L, X CREE) (BE 9,12 T 21 AEFEE MO R P £ 401 R 3.69
t/hm* 7.92 t/hm’® 8.41 t/hm’ 1 8.74 v/hm* ; Fe KEF/K B3 WM 6.23 /hm® [ 14.71 t/hm* [15.81 t/hm>F1 17.18 v/hm* , HEE &
S35 4.78 t/hm® [10.87 v/hm® |11.70 t/hm’ \12.78 v/hm®, A#&PHEK itk 52K BRI AE B3 I AHDCE R (P < 0.001) , SRS
BRI A AR AT (R?> 0.9) o IRIERMGT HEWKE Ja , 22)2 H K SO B 5T 09 e 36 il 25 38 0k 52 B 1] 9 38 i
ORI &, 3 9,12 Ml 21 AFEAER AR )2 3825 8 70501 EL ) BRGRAEAE BEAARFRAR T 5.51 % .12.60 % ,17.32 % , BERK w53
HANT 7.01 % 28.98 % .54.83 % ,AE BB H K& WA T 46.14 % 126.19 % 187.19 %, ZRBF58 45 R B (L ER bR B F RE
1% 38 38 B2 e LR HIL A 5 40 RN e b B S IO, B N2 2 R REKORE XK SR R B R A MR AR Y 2R AR VR AR A
FHRAEEEM,

KGR GRIFERAR; AT ; T, Hoks

Effects of enclosure and recovery for degraded Tussah-feeding oak forests on

litter and surface soil water holding capacity characteristics

WEI Wenjun, YOU Wenzhong* , ZHAO Gang, ZHANG Huidong, YAN Tingwu
Liaoning Academy of Forestry, Shenyang 110032, China

Abstract: Tussah-feeding oak forests ( here after referred to as TF oak forests) are seriously degraded forests in the
mountainous areas of Eastern Liaoning Province. Owing to repeated cutting every year, the trees grow slowly and their ability
to regenerate is markedly decreased. When open spaces appear, the soil begins to become sandy, which causes a decline in
ecosystem services such as water storage and soil conservation. In this study, the water holding capacity of the litter and
surface soil were investigated in a degraded TF oak forest after 9, 12, and 21 years of enclosure to facilitate recovery. In
addition, the degraded TF oak forest was studied to identify the effects of enclosure and recovery time on the water holding
capacity of litter and surface soil, using the spatial sequence as opposed to the time succession sequence. Litter in degraded
TF oak forests increased significantly after enclosure, with more litter accumulating with increased enclosure time. Litter
accumulation after 9, 12, and 21 years of enclosure was 7.92, 8.41, and 8.74 t/hm”, respectively, which was 1.15, 1.28,
and 1.37 times greater than those of the degraded TF oak forest, respectively. Longer enclosure times were associated with

better litter water-holding capacity and improved rainfall retention. The maximum water holding capacity of TF oak forest
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after 9, 12, and 21 years of enclosure was 14.71, 15.81, and 17.18 t/hm”, respectively, which was 1.36—, 1.54—, and 1.
76—fold higher than that of the degraded TF oak forest. The effective retention capacity of TF oak forest after 9, 12, and 21
years of enclosure was 10.87, 11.70, and 12.78 t/hm”, respectively, which was 1.29—, 1.46—, and 1.69-fold higher than
that of the degraded TF oak forest, respectively. Litter water holding capacity and immersion time were significantly
correlated (P < 0.001). The best fitting curve for this relationship took the form Hl = a + b In ¢, and the coefficients of
determination for all enclosures (R*) were greater than 0.9. The hydro—physical properties of surface soil of degraded TF
oak forests improved following enclosure, with longer enclosure times associated with greater improvements in surface soil
hydro-physical properties. Compared to the degraded TF oak forests, soil bulk density at 0—15 e¢m depth was reduced by 5.
51%, 12.60% , and 17.32% in the TF oak forests after 9, 12, and 21 years of enclosure, while total porosity increased by
12.21%, 41.85% , and 72.35%, respectively. Longer enclosure times were associated with increased soil water storage
capacity. Compared to the degraded TF oak forests, water holding capacity in soil capillary pores increased by 7.01% , 28.
98% , and 54.83% , while water holding capacity in soil non-capillary pores increased by 46.14 %, 126.19%, and 187.19
% , respectively in the TF oak forests after 9, 12, and 21 years of enclosure. Litter and surface soil water holding capacity
were improved significantly after enclosure and recovery of degraded TF oak forests. Thus, enclosure played an important

role the recovery and improvement of the local ecological environment, and increased forest productivity.
Key Words: Degraded Tussah-feeding oak forest; litter; soil; water holding capacity
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Table 1 General situation of Tussah-feeding oak forests sample sites following enclosure

T - ME R PG ORE ERR R
Té le ' R Wi BEE M R E ‘ ?f’«?ﬂﬁl& $i’?ﬁm = A ﬁﬁ/ﬁ%f&:
Periods following . . Canopy Number/ Mean diameter at Height/ Volume/  Litter depth/
Aliitude  Aspect  Slope  Age . ) . 3 B
enclosure density  (stem/hm*) breast height /(cm) (m) (m’/hm?*) (em)
X R
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Fig. 2 Relationship between water-holding capacity and immersion time of undecomposed litter and half-decomposed litter on Tussah-

feeding oak forests flour following enclosure
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Fig. 3 Maximum water holding capacity of Tussah—feeding oak forests following enclosure ( mean+SE)
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Fig. 4 Maximum water content rate of Tussah—feeding oak forests following enclosure ( mean+SE)
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Fig. 5 Effective retain capacity of Tussah—feeding oak forests following enclosure ( mean+SE)
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Table 2 Hydrology physical characteristics and water holding capacity for surface soil of Tussah forests following enclosure
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