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Effects of Hill Closing for Forestation on Soil Fertility Quality
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Abstract: This paper deals with the effects of hill closing for forestation on soil fertility quality in north
subtropical areas. The results show that: (1) Vegetation restoration had a significant effect on soil nutrient dy—
namics. In general, soil nutrient contents increased as progressive succession proceeded, and significant chan—
ges occurred in soil organic matter( SOM) , total N, hydrolysis N, and the average values of those indexes in—
creased by 56.14% , 79.41% , 91.07% respectively; while no significant change in available P, available
K, available Ca and available Mg, the average values of those indexes increased by 20.00% ,31.80% ,20.79% ,
2.65% respectively. However, on the soil profiles, the increasing degrees of soil element-couples varied at
different levels. (2) In different hill closing years, the changing tends of soil element-couples were nearly the

same: on the whole, it decreased with increasing of soil depths. ( 3) Soil nutrients tended to accumulate
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in the surface layer. Statistical analysis in the surface layer( 020 ¢m) showed that SOM, total N, hydrolysis
N, available K, available Ca and available Mg were extremely significantly or significantly correlated with each
other, but didn’t show correlation with available P and other soil nutrients( excluding available K, available P
and available K, Which were significantly correlated, r =0.71) . (4) The result of principal component anal—
ysis indicated that soil fertility of 40 years community is higher than that of 20 years community. The results
suggested that hill closing for forestation could help improve soil fertility; on the other hand, the improvement
of soil fertility could also provide better prerequisite for secondary forest.
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TEHL DT O BRI T, TOUR A 7 2 i 2 e I il IR SS AR, ol T3 XA 38 o v K B 1 15
DA KA 375 B0 04 8 , A b DX R AR IR IR AR OR 22 2 18 BB , BRARBI AR L% A6 S Uk A= Ak ARl T b AN T
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Tab.1 Basic condition of the experimental plots

BT FEHY) P m FIAR fem SEARBEE/(BR - hm ) ARHIE M /a
Management style Dominant plants Average height Average diameter Stock density Shade density Stand age
ESNIIRERIR .
, , Fe B A |
Hill closing L 15.3 12.8 380 0.7~0.8 20
MARRE

for forestation

ESNIIRERUR .
. : 7e 3Rk
Hill closing e o 15.5 13.4 510 0.8~0.9 40
Rt

for forestation

1.3 HxRAF*E
TEPI AT B B A FR B RIR K AE RN IS AN 20 m x 20 m YREFET (K EE 3 K) , 74
AR A (I A AR AR AR A SR L TR YA i B AR SRR AR S5
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Tab.2 Characteristics comparison of vertical distribution of SOM in different hill closing years

FI3EZR /em 20 a 40 a AR /%
Soil layers HHLF/ (g kg™') SOM EHHLE/ (g kg™') SOM Change
0-~10 45.64(5.10) 65.52(20.37) 43.56
10 ~20 20.84( 3. 07) 38.06( 11.35) 82.63
20 ~30 16.07(1.31) 25.27(2.74) 57.25™
30 ~40 13.20(2.12) 18.62(3.01) 41.06
40 ~ 60 8.97 (0.51) 14.18 (2.09) 58.08"
60 ~ 80 8.08(2.72) 12.45(1.13) 54.08"
(il Mean 16.03(1.35) 25.03(3.21) 56.14"

FG 5 NEE RS %% 0 0. 01 MR B BRI AU AL, * £ 0. 05 18 K1 SR A B0

The figure between brackets is standard deviation; *% : Correlation is significant at the 0. 01 level ( 2 — tailed) , * : Correla—
tion is significant at the 0.05 level ( 2 - tailed) .

HE 20 4EF] 40 4F AL E A L EERITH IR TE 41.06% ~82. 63 P ( GLitkuinsi AR, 20 ~
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Tab.3 Characteristics comparison of vertical distribution of soil total N and hydrolysis N in different hill closing years

+HER K/ em 4%/ (mg - kg™') Total N IKFRA I (mg - kg™') Hydrolysis N
Soil layers 20 a 40 a ASAKIFEE / % Change 20 a 40 a AR /% Change
0~10 1.53(0.21)  2.59(0.77) 69.28 115.53(16.11) 210.73(72.81) 82.40
10 ~20 0.85(0.14) 1.55(0.34) 82.35" 75.87(3.71)  134.06( 34.81) 76.70"
20 ~30 0.69(0.07) 1.31(0.29) 89.86" 48.17(16.84) 89.32(15.48) 85.43"
30 ~40 0.56(0.06)  0.96(0.10) 71.43* 40.09(5.91)  69.23(7.60) 72.69™
40 ~ 60 0.48(0.06)  0.89(0.03) 85.42* 26.15(1.32)  62.42(8.50) 138.70"
60 ~ 80 0.42(0.03)  0.77(0.10) 83.33™ 25.28(6.23)  51.41(3.54) 103.36™
HJ{H Mean  0.68(0.07) 1.22(0.20) 79.41° 47.82(3.15)  91.37(12.71) 91.07"
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FEAHTE , Bl FER T R I B, B 2 R HOK A S i R i . AR AR RIS S R
Al B AR T, 8K A R LB 2 U 08 43 A a3 — 250, B 23 g i 2 i a2, Ll /> i
WA /N A BT R . WAEMMBIRE 50T, BHOK i 2GR w8, R £ 2 A
[, /N 72.69% |, f RHZ 355 138.70% L[5 0 ~ 10 em + 241, e + 482K 2 0 ~ 80 cm HJ{E 14 i
PR 3 i 2 A R /K0 ~ 80 em MEIMIR K 91.07% , 2R W) -
2.3.2 B3k ARk AT R A TTLUE Y WA MR AR A R v, SO e S R B )
PO L2 AR —B S R IA PR 2R KR AN N2, 75 70 ~80 em - F I AIE K, 1
TETES 2 AR KB B 2K (0 ~ 80 em KB IE Jy 20. 00% , 25 Fe A W38) o 38 R0Omie £ 30 1 1) 40 A
SEPLH R R SRR D . XSRS 36 T A B VA AR X FE B S 45 IR 7
0~5cm.5~10 ecm + 2, F IS & BT 5 T 10 ~20 ¢m .20 ~40 ¢cm 40 ~60 cm 42,0 ~5 cm F15
~10 em £ )2 HIEHRBE S E L, 10 ~20 em 20 ~40 cm f140 ~60 cm + )2+ HEHRBE & 5 2250/

FEATRI B B AERR T, 43R0 A - 5550 T80 9 53 A1 R 5 3 A5l X AR R YR ZE MR A 3 Rt v, 1 058
SRR S P R I B R TR R AR AR — 3, HAR L A HUT A KRR I B 281 L H L
HAABER IR Z  SEIRAE A R AR IR E) 8 2K F-(0 ~ 80 em MI{EIGHR N 31.80% , 2 AN B3%) , HINIR
BRI Bl R, A AR N BRI R P AR IR R R (R A R T R Sl b, R
Py o B AR AL . i, A ML RR AR SE 5 B W 00 RUAL, 08020 28 4 PR S0 1 T, DTG o - 458
R R
2.3.3 13k CaAeik st Mg FE B HRHAIIEK , S 8GR Ca HIG(E RIS ARR 4 20.79%) |
AN A 2 R g g AR AL AR KL 7E 10 ~20 em 12, BalE A F] 105.29% , Wi 7E 20 ~30 ¢m,40 ~60 cm,60 ~
80 cm + 2, A, & Z G IR ARA BN B E K- (0 ~80 em HMEIG IR 20. 79% , 2R A RE) - B
& RTINS Ca S mE G 2R TR 5 I8l F .
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Tab.4 Characteristics comparison of vertical distribution of soil available P and available K

in different hill closing years

HHEZK /em BB /(mg - kg™') Available P P /(mg + kg™') Available K
Soil layers 20 a 40 a ASAKIE / % Change 20 a 40 a AR /% Change
0~10 10.62(12.03)  11.24(9.12) 5.84 80.00( 34.64) 120.00( 10. 00) 50. 00
10 ~20 J19(0.71)  4.27(1.65) 94.98 43.33(15.28) 66.67(11.55) 53.87
20 ~30 1.60(0.21) 1.60( 0. 39) 0.00 36.67(20.82)  50.00( 10.00) 36.35
30 ~40 1.05(0.50) 1.40(0.35) 33.33 26.67(20.82) 33.33(15.28) 24.97
40 ~ 60 0.74(0.28) 1.07(0.26) 44.60 30.00( 10.00)  33.33(10.41) 11.10
60 ~ 80 0.73(0.43)  0.70(0.27) -4.11 23.33(12.58)  25.00( 8. 66) 7.16
I Mean  2.30(1.60)  2.76(1.31) 20.00 36.67(16.65)  48.33(6.88) 31.80

x5 ARHBEERITERYIEMENFEES MFELR
Tab.5 Characteristics comparison of vertical distribution of soil available Ca and available Mg

in different hill closing years

52K fem RS /(mg * kg™') Available Ca WA/ (mg + kg™') Available Mg
Soil layers 20 a 40 a AFALIRRE / % Change 20 a 40 a AL / % Change
0~10 71.42(25.41) 103.57(74.96) 45.02 12.50(0.63)  14.02(5.75) 12.16
10 ~20 15.50(4.86)  31.82(18.18) 105.29 5.29(0.43) 8.44(3.37) 59.55
20 ~30 23.08(10.31)  14.65(6.99) -36.53 4.68(0.56)  4.67(1.45) -0.21
30 ~40 14.48(5.08)  18.96(6.93) 30. 94 3.55(0.84) 3.58(1.38) 0.85
40 ~ 60 19.16(1.18)  18.84(4.67) -1.67 4.03(0.52) 3.29(0.82) -18.36
60 ~ 80 18.82(6.26)  17.71(7.88) -5.90 .12(0.79) 3.10( 0. 80) -24.76
I Mean  25.06(7.09)  30.27(12.46) 20.79 5.29(0.49) 5.43(1.46) 2.65
T AL Mg 755 Bl I R] A A8 AL R S S Ca (92 0L, S48 52 A ke 32 ( & = M (78 R

2.65% , 2% ARE) , AR L)ZHIEZAIR K ,0 ~40 cm 7E —-0.21% ~59.55% 754k, ,40 ~80 cm EFH 11
WK, S TEERYARE . M ORI, # A Mg & m /e 208 T L SRS .20 AERETE I Sh I
40 SEREVE BN 58 o T HEBRE T Y AL RN I W 7 0 1 UE G 2 AR AR - A R4 R 00 1 2RI . AR
LSO ZAE P40V 1) ISR A R A B VR 4 B R Y o B R R S AR R, a3
AR BE RGO, 3 b A B8 RN B S R SRk (B T ) 0 R AN AR 25 T X3 43 B O 3 il SR A
Ca Fll Mg 7 A Firsn
2.4 HEHWMEIEFRFSTHAELME

PR S F v, H R0 oA R B, )2 HHE5R 0 Ak B e S 45 32 20 Wl AR S . X 0
~20 em + 2 HIEFRIFIN LA/ TR T, HIEA LT A KA A AL Ca AL Mg P
PR Z (B A J0 25 B Sk 2 A OG , TSR R Wl 5 3R S RO DA A ) At 3 53 0 ( O 5 s R B0 J A O
=0.71) FHCHEA R E(FR6) o AU AEGK A A 7 o 35 00 5 S 38 n L 5 45857 23 18] B AH DG AN
TKF
2.5 TEEAERD S

XPRAE LIENC 10 7 A 47 E R A, 45 R R, BHE 20 45, B E8000 (v, .y,) BT 2
TTHRZA> 515k 80. 12% ,9.42% , BFATTHRZE Ky 89. 54% ; £F 40 4, 5iMIA A (v, .v,) 17522 5Tk

A H 82.79% ,12.24% , BFITTRRH T35 95. 03% ( Bisk BRTTHRR AT 85% LI L) o I, BimA
F R R U FIR A T IrR R 2BE R . LGN E F= X (y, 549 xy, k%) (i=1,2) ,3K

TREE 20 4R 40 AEREVE A FAS50ELL F(40 4F) > F(20 4F) B 5 40 SFRR IR LG e T
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20 FFEITEE AR AE M A ARVK A R T HIRLE A IR & (R T) «
£6 0~20cm T ETEFSHEXYE

Tab.6 The correlation of soil nutrients in the 020 cm soil layer

LTI AL B IR AR AL A AR
Soil nutrients SOM Total N Hydrolysis N Available P Available K Available Ca  Available Mg

¥ERING 1.000 0

e 0.959 6™ 1.000 0
VN = 0.940 6™ 0.927 4* 1.000 0
TR 0.242 4 0.199 5 0.047 1 1..000 0
AR 0.796 2™ 0.782 7" 0.698 5" 0.706 5" 1.000 0
TR 0.849 9™ 0.751 1 0.8319™ 0.1125 0.649 3" 1.000 0
PR 0.937 8™ 0.842™ 0.848 8™ 0.207 1 0.719 9™ 0.925 5™ 1.000 0

&7 TERAAFERSTRER

Tab.7 The result of principal components analyse of soil fertility

B4R /a F Ry FFIEAR TR /% Rtk % FERII T P
Hill closing Component Eigen Percent of Cumulative Component » i
score
years principal values capacity percentage score

20 ¥ 5.608 6 80.12 80. 12 1.113 7 0.905 0

Y2 0.659 6 9.42 89.54 0.1353
40 Y1 5.7950 82.79 82.79 1.08 8 0.942 1

Y2 0.856 6 12.24 95.03 0.339

3o #

(1) AHBEFE 3B 7 50 T L A 43 A5 B 2R, e R s . S5 1 g
EREZ ML AEO0~5 em 5 ~10 em + )2, HIEH BB S EiZE T 10 ~20 ¢cm .20 ~40 em 40 ~ 60 cm
U2 TR A - EE B S T B 2 A B R R A B S I B R . R
S AR — AN A0 e B AL, % TR T, s B S R R A 1] 9 30 A - A 4
TAZ BB 4 M KA OB L B 2ol o i S DR i S ) o DRI, YR A AR AR ek S o
AR A R B B

(2) ABFFE T A MM A B o, - S A o i S B R . R Y 6 T rh g
BRI BTN L3 rh AR B BT LT 7R YA TRAR I Bk B R, SR 5 T W, B8 1 78 T
L RETE W B A B AR R AR AR . X FE AT A BE TR O oK B 3K TR BEVS , % TE AL TS
TR AR A 2R A RO B B o S5 T A PR M S e R I SR B % AR
Bt ) 1, - A 2 TR R T A A (EL L O ~ 5 em .5 ~ 10 em +J2ASLI &, H + 24k %
$5: 75 0 ~ 60 cm 1 JZ2 N B 4 2R BINTE MU & B SR B R . TARBESE R 7E 1 T -
FFAR I AR . SRR AR DA A AR BN - S o5 52 ) DR 2K TR AR [ 11 S5, 25 b 0 850 BSOS e
SR AR A B, Y TR R b SO 5 4 FEL R LA R IR B AL, G Vb AR AR 31. 0%
AR IR T A, 75 40. 8% o [ RIRECHAL , BRI 70 R IAA S5 A A AT 24 (8 50 g op 2 1 39k
S o T AL S S R e SO e 78 AL S AL RO I BE SR R A e

(3) AWRZE T IR A MR S A B e, - Sl L AR AR Ca FIIHAN Mg 5 i B A 3k ) i 2%
P2, AR R S R W BEGE AR, AR MBS A S A B A
A6 o B AL B AT ST rh VR AP 1 RS R ] , oA ) A bR e 39 3 2 Al i ) R
FE o DRITIT , o7 20K 5 X2 X U A AR TR T A ) A 18 SR S 0 - A 380 40 AR B A T 7 4
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