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WoOE AEAESERER R BN, AP A . AR SRS Y I SR A M
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RANFNS AR Y 4 FhoR A, HG op F e AR SR 1) 338 A S RN B 0
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TEpES S154.1 SCHRFR IR A A
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BB AR g e, RSN . SRS SN, mIRE W H AR . BRER E A I i R
IRSC LA B I DL R & AR ) B A VR Ve L T 5 MR A A MR A PR e s s, i XS R AR )
R SRR, AR, WS RM, S Y. FEEOIFEy P E PR SRS X A,
e P e 3t LT p e SO S, A e 40 A A T R R ST R B AR A, TR 9.7 5 kmP, HIETURE . K
TR E . ANHOP JEAREL "R TR N IR E S R U AR TS R R S B T AN SS A A L BT ER
BN DA FN M N RIE SN IREN J1 . DA D i R DA AR P DR O A T BAH IRALLE
EAL SRS E SRR, HEAWY RIS, Rk 8 M4 S E g g,

IR AGE B Fg ORI RIS A SR, B 5 38 K L3t 26 A i 5 4K (VD3 A A 554
b, Bkl BB gk SR, A R B S SR RN, AR AR PR AR L
5 B AN RR P — L8 18 [H 508 T B I e Ja st 1 IBBHEMRIE L, HfRAZ, ¥R IR R SR A
(b7 —C7, SR EIRFHE ML B T W10 H(1949~1979 4E). #2850 1H(1980~1998 4F). & FE Y
(1998~2001 4F)FIKHIAEHES] (2002 E 2 4)4 MBI B, WF 70 AN B 55 32 BLET X 3% - iy R BHE AR BUR .
RIS =N J7TH - 78 R TR T B E VDRI ER VL KK R I L3, IR Bk Mo 5 g )i 1k 5 A
By BibK T $em A = 77, S X I n] R AR A BV AR S A R, 1
A 77 T I T AR A B AR SE P AR AR S SR, 0T T e A Je i TR SE B AR A 2
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PP A AR PR A2 7 SR A BT e SE B3 P TR £ ) S22 (R R 2 4

1 MESETHA

1.1 BFRXARR

BT XA T PR B 6 B e £ 1 A (24° 50'N,  107° 55'E)— ™ 4L 74 g s Hip 4p 0 DA 2 3th 55
METC, ik 818 m, FAIK 376 m, J& WV HviH 2= KM, 135l 16.5~20.5 °C, ~F¥J[ER &N 1389
mm, WZEREFES . LIEREONRIR A K E WA KL, P LR IREE 200 100 em, #4 Hh B
TIROONHRECK, A2 2 iR, W51 2R E 20~40 cm, 80%y 25°9UL b, ‘A AHEER S

Fep E R BN GIH TR H (KZCX—2—YW—436). E% B4R 23 470 H (Nos. 31070425, 31000224, 30970508 F1 U1033004) 1 [H 5
RHL s H%1(2009 BADC6B008) % )y
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ik 85%. WHLIX AP ERE, NATHEEL, MR ™E, HREREICH 13%, KF/KIRES
FaBAESH I, RS, 2002 G512y b E RRE B AT AR AR 2B T8 T SRR 6 M
ABWE S ERRERTEX, 7578 I 50% 1) Al F 4 T SR #Hb ARt 5L TR
1.2 diit5HE

2007 4F 8~11 HAERE/RIEIX, DAS#F (K —3 G) X I, B R A & (Zenia insignis). i
(Toona sinensis). i % (Castanea mollissima). ###(Citrus reticulata). /T = +#4% 1 5 (Guimu No. 1 Forage)-.
M 1 SRR 7 Fh R ERAHEMIC R, B AER AT S (R oKk —1 &), BB A1
2002 4. TEREF . HIRT | B RF ST AR PF A — SR b R S S s A AR 3 B 400 mP(20 m <20
m)EERRERL, RGEFATHER . LI NN TSR T RE, I H TR GPS(GPSmap 60)7E fi7 .
1.3 LEEUEST

2007 4F 11 3 16 HAEARAEM Py 102047 L4k 40 (0~10 cm) EaEZEIE, /Ko R AR GHET
R IRME AR I E e XA K, BR TR, ANRIZ=7T 3K o (I 25 00 A1 S A Ak S i), R ER A
WTIike [RIR 3% S BRI 15 AMFEAR(0~20 em) iR A LR AF I - 4F, 7850 & )5 20 B 43 o — B0y [l
S = R BE O DU E pHL B HLER(OC). &Z(TN) &#E(TP). &4(TK). BRARZ(AN). K (AP).
ERHN(AK) . fiE(SIO,) . BR(Fe,05) #5(Cal). £:(MgO). 45(ALO:)F4L(MNO), 4 b1 7121 W CHk[12];
H TR T 4CHIUKAET, 10 d FIE HIEMAE SR (Be) A(Bn) BE(Be) PR . HIE. MR
e, HApRIBEREYER. B BN REK 7550k H 0.45. 0.45 1 0.4, AT 78 E WOCHR[L3] .
14 PRk 5T

{8 F Excel 2003 1 SPPS16.0 {1347 £ A FEAN 73 Ar, 1504 R FH 5115 25 73 #r (one-way ANOVA)
Hl g /N b 25 1 22 S (LSD) AT AL B ) 22 S VA 46, SRS AR FHER IRFE B9 . B 22 P J7 ik

2 AR50

2.1 AFEHBHEEME TR I 8 Ak MR

175 AN K R R AE IR AR KRR IR D RE RO B IR AR b o 38 SR R R s B ) > 11 A
16 AT R (5 — KB EZ 11 A 4 H, BFREACH 3.3 mm), ([HIEHEAIAR FEE B AR
e ISR R EIE 20.76%~29.10%(% 1), HZERMK, GRIESH T BESMREE KT WEEHKK
T H: BREE. Ak #Eo. M. Bt o+ 1 5. Bk 1 5. R, TRESZ A L& &,
NN E R e 5 R A R DL s i, AS [R)IR BHFE Mo AR = () IR B AR F (ILER 1), W/NEERIIGUT 9 :
M BCE. BB, S+ L S MG, B, B L 5. FE, REBRZE 125Kk 3
T RE AR E KT

SY AL, RS PUR KB AR AR 1 S ARSI A . AR SRR
(1 STl W 2 PRI, AN RLR B MROE B (1) pH R AR R 4 3852 00 6 A FIFE 3R i, BRAT A
A ARG . AT S L S pH Ah, AR T RE SRR E KT, HREUR. BRI
e UE AN 5, A E DR B U s (3R 1).
2.2 AFEHIBHHEME R 15 R A1

SiO,. ALO; 7E T3 Fin RN ARt Hy, HIRZ Fe,05 =& 5 7 LA W5 & & 1) 90% LA
I, CaO 1l MgO XA (3R 2). SHBHAREL, AN B HFE MR FORE 2 5 25 5 B35 PR AR T SIo, & i,
W B3 0000 7 HARR iR 3220 & . SiO, & B LA AT SRR . 2> ik 797.6 F1 7435 gkg?, MiE
2R BE, HREEE TR, BRI-VIE Sio, & 87F 502.3~549.5 g kg™ 2 i), ZERA G,
B Sio, & &N 402.4 g kgty MR EET HAMBIA: ALO; BIK/NIFF M IV> V >VI>VI>II> 11> VI>
[, & B2 8 2 b 53 L BRI~ VI Fe 05 75 7E 65.27~72.25 g kg™ 2 18], ifi S B HRIME 5 ) Fe,Oq
R, 45 N 25.34 F140.77 g kg™ CaO 5 & A/NMEF AVISIIT>IV>VSVISVIL 11> 1, BRVI.
RS, FAE R 2 8) [0 25 S8 ) 1 03 sl 8 2 /K7 B3t i T2 5 R T %, CaO & & HiiA 64.80
gkg?, HARE S EAE 1.22~10.29 g kgt Z 1A, MgO & EHIK/MIFF AVISIVSIT>V ., VL VISI> 1T,
BRAEa V. VIV VI 2 A R oh, HAts s (R 2k 31 7 38 slh 25 /K7
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Table 1 Physical and chemical properties of soils of different grain-for-green models

WiH Items I Il 111 vV
/K& Water content (%) 24.5540.83BCh 21.7540.37CDc 26.9240.94ABab 29.1040.30Aa
73 Bulk density (g cm™) 1.2840.03CDd 1.4640.01Aa 1.1740.03Ee 1.2640.05DEd
pH 6.4440.06Dd 7.1540.03Aa 6.8540.01Bb 6.6540.07BCDbc
HHLE OM (g kg?) 20.6640.99Fg 17.4240.41Gh 45.5140.45Aa 38.3640.89Bb
2% TN (g kg™) 1.4020.11De 1.2020.02De 3.1340.10Aa 2.7540.06 Ab
A% TP (g kgh) 0.870.04Cd 0.6940.03De 1.0740.02Bhc 1.0340.02Bc
24 TK (g kg™) 6.7620.09Dd 3.2820.10Fg 10.0740.36Bb 11.25340.10Aa
B AN (mg kg™) 43.6540.29Ee 60.32-1.49Dd 141.643.7Aa 143.240.9Aa
B AP (mg kg™ 4.954).73Ee 5.3140.17Ee 3.7340.10Ff 3.5340.17Ff
HAH AK (mg kg™) 33.5942.60Ee 33.95+ 42Ee 83.8440.35Aa 84.47+.02Aa
WiH Items \ VI VI VI
F/KE Water content (%) 25.6841.01ABb 24.54+41.19BCh 20.76+1.12Dc 26.0541.12ABb
7% Bulk density (g cm?) 1.3740.02BChc 1.3440.01BCDcd 1.4240.02ABab 1.3940.01ABbc
pH 6.5440.02CDcd 6.4140.06Dd 6.8140.00BCb 7.2030.16Aa
HHLF OM (g kg™) 33.0140.58Cd 26.3140.16Ef 30.2240.40De 36.4540.70Bc
A% TN (g kg™ 2.2240.05BCc 2.240.05B¢ 1.8340.16Cd 1.8340.13Cd
21 TP (g kg™ 1.1140.02Bb 1.10+0.03Bbc 1.08+0.00Bbc 1.3540.00Aa
A4 TK (g kgh) 9.9940.20Bb 9.1140.10Cc 4.7940.04Ee 4.2840.09Ef
TR AN (mg kg™ 109.420.8Bb 98.6920.13Cc 96.9840.99Cc 97.39:+.73Cc
B AP (mg kg™) 8.8740.10Cc 6.6340.09Dd 10.7640.14Bb 15.0040.23Aa
AT AK (mg kg™ 68.15+1.45Bb 42.3041.32CDcd 39.5740.41DEd 46.63+1.27Cc

e e bbb I AR I &k IV RS Ve

iths VI RS+ 15 VIl 4R 15

Vll: B3 Rl 47 AN R R/ING BRI 1) 22 57 23 1 % 21

e 3% p<0.01 A% /K7 p<0.05. FIA Note: I :slope field; II: cultivation of Zenia insignis; III: cultivation of Toona sinensis; IV: cultivation of Castanea mollissima;
V' cultivation of Citrus reticulata; VI: cultivation of Zenia insignis + Guimu No. 1 Forage; VII: cultivation of Guimu No. 1 Forage, and VII: desertion. Different capital
letters and lowercase letters within a row indicate significant difference at p<0.01 level and p<0.05 level, respectively. The same below

R 2 ARBHHEWEERK R R Y RIHE

Table 2 Soil mineral properties under different grain-for-green models

30 Models Si0; (g kg™) Fe05 (g kg™) Cao (gkg?) MgO (g kg?) Al,0; (g kg™)
I 797.6+47.3Aa 25.34+1.90Ee 1.2240.02Fg 4.51+0.02Ff 109.6+4.3Hh
1 743.541.9Ab 40.7740.24Dd 6.9740.03Ef 7.1840.07Ee 360.54.1Ff
I 502.340.6Bc 72.254) 55Aa 10.2940.11Bb 10.5740.20BCc 431.740 8Ee
v 500.942.1Bc 69.3040.16ABb 9.84:0.10Bc 11.2240.09Bb 685.745.4Aa
v 549.541.8Bc 65.280.03Cc 8.7920.07Cd 9.980.10CDcd 611.440.1Bb
VI 528.620.3BC 70.09:0.68ABab 7.56:40.00De 9.640.38Dd 454.840.9Dd
VI 542.848.1Bc 68.0120.47BCb 7.1120.15DEf 9.6840.37Dd 179.140.0Gg
VIl 402.430.4Cd 65.2740.26Cc 64.8040.27Aa 22.8740.05Aa 507.640.9Cc

2.3 ANFEBBHEMIE FALR K LRV AR
TIEGCE YRR 52 2 P R R IR, RENS IR R IR S R G
ZNNTFIREESWE HE MM ST, R —. R 3 WA, BREEH
HX4h, AFERHHE MG SR A el E R S8R . B BE KTy VISVISVISIV, 1L VL T
0, Horp, VI VI VIBECZ R 22 708 B 1 AR 2K A S Y J: VIS VIISTI>1V> V> VIS 11>

231 LIEFAEYIMRECE

[, &B 2R AR T IREEKT. BEAI>I. VISV, IV,

[ S>>V, SHeFr 2 18] 2 74

IBF] T B EE KT RAEEENERIER T 3 MRS, B MREIOVEN 1 SR, &
AL B OANMEIOVMESHE L S Al 5 MU =AM EY, ERARE. MAEMRHECE



ZH S MBI EL B 3.54%~71.79%, JZRE N 27.97%~96.44%, FHMIELBIIR /N, ANE 1%,
R 3 AFABHEHREEER L IRMED T EMNHEE

Table 3 Populations of main soil microbes in soils of different grain-for-green models

N . o % - R LU
odets (<10° g™) (<10° g ( )4055 - (<10"g7) bacteria (%) fungi (%) a '”%%yce es
I 1.0720.09Hh  2.800.36CDd  4.2241.82BC  53241.85Dd  28.07+12.60B  0.650.18AB  71.28212.77Bb
I 26740.03Gg  3.8140.03Bb  17540.00Cc  4.4740.03Dd  59.8840.22Aa  0.8520.00Aa  39.2740.23Ccd
il 6.4520.05Cc  2.1840.00De  2510.00Cc  8.9940.05CDd  71.79#0.15Aa  0.2420.00CD  27.9740.15Cd
v 6.1840.07Dd 2.9540.02Ccd 4.984).00BC 11.1940.07CD 55.2440.29Ab 0.2640.00CD 44.4940.29Cc
\Y% 5.234).07Ee 3.1940.02BCc 2.5540).00Cc 7.8140.07CDd 66.9340.31Aa 0.4140.00BC 32.6640.31Ccd
VI 3.434).05Ff 0.4240.00Ef 13.3740.48Bb 16.8040.43Cc 20.4340.82BC 0.0240.00Dd 79.5440.82ABb
VI 16.8340.00A 33740.00BCb  252.4#4.9Aa  260.3#4.9Aa  6.2540.11Cd  0.0140.00Dd  93.7420.11Aa
Vil 9.0620.00Bb  7.0040.24Aa  247.1#48Aa  256.3#4.8Bb  35440.06Cd  0.0340.00Dd  96.4420.07Aa

232 TIEWAEMAEYE

LI B BEAOORBET LA U . BRBEIE IR f

W R E AR R, T H R LEEITF LIR R E ML SRR 2 —. HE 4 WTEH, SHEHAEL,

AN AR B I AR IE B (SR AT SR A1) B S G 17 6 S0 0 DA et L 3B ) B, SN FEFE L 136.6~
644.4 mg kg™, FEuiHiEE . TIEMAEY) By S EBLTEEIA K, {F 16.67~46.13 mg kg Z[A], SHi#Hh
HILL R TS, FHAIEEZ N 1.61~29.46 mg kg™s RAEE+HENK 15 MG AVEE AR TS %
Ko HIEBAEY Be SEMARIRKR, B WEE. BRI 1 SR IEREY By &2 0 &5l
RE T YR, FoAth 3 PR IR B & EESA FRE, MIEEEAUEE] TR E K. 546, B/SOM
A BTN FMERN, 73 BIFE 0.65%~2.43%. 0.74%~3.27%2 [8], Bp/TP ZRHK, 7 0.40%~7.15%2 ],
BRI Bo/By N 3.62, IBHHEMIE BfR 3+ IE ) Bo/By IR R, 7 10.75~38.38 2 [1](F 4).

R4 FARBHEMREERR L RMEEDER. B BERHZRWL

Table 4 Soil microbial biomass carbon, nitrogen, and phosphorus under different grain-for-green models

#iz% Models Bc (mgkg?)  Bun(mgkg?)  Br(mgkg?) Bc/SOM (%) Bn/TN (%) By/TP (%) Bc/By
I 131.7433.2 46.13+11.34Aa  7.92+1.84D  0.6540.18Bb 3.274).79Aa 0.9240.15D 3.62+1.72Cd
I 268.343.0B 25.1340.70BC 7.3940.45D 15540.03A  2.10#0.03ABC 1.0640.11D 10.7540.19BC
111 738.043.2A  41.0440.90AB 76.65140.75 1.6240.01A 1.31#).04BCD 7.1540.17Aa  17.9440.46BC
Y 506.6488.5 32.7022.50AB  56.97#1.33B  1.6940.20A 1.1940.10CDd  5.5340.19Bb  20.06+2.98BC
v 448.5492.5 24.2540.61BC  4.33#L.50Ef 1.9640.25Aa 1.10#0.05CDd  0.4010.14Ef 26.6143.43AB
VI 335.3+100.0 16.6740.30Cd  6.03#0.45Ee 2.4340.37Aa 0.7440.01De 0.5540.05D 38.3845.72Aa
VI 559.8458.3 33.2140.30AB 10.5840.80  2.26#0.19Aa 1.84#0.16BCD 0.9840.07De  20.66+1.85Bb
Vil 776.240.3A 4452 .44Aab  22.8740.31C 2.04#0.04Aa 2.4530.19ABa 1.6940.02Cc  16.7940.89BC
24 VEIRRE N EHUBHHE AT SRR R AT
DLEHEEAG RS FBUE IR 10 21 4 I
FRIEAT BUNG AL A0ER, SRTIIK I BRES . 5 25T J Rl m— |
HAT R 1 FRIIRERED, R il t b v
T 7 RS ARIE S HUT 4 4 (% 5): 5 o
SHNHIEREM R, BRNEEIRE, he v —
e SEACHE. SiO,. CaO. MgO Al A 4yl i K i ¥l -
onoo o=l 1.2 244 325 408

WEARAL, Hofh IR VR R b . 28 IO IR
B, BACAEERAEA 15, SRR E A
T EoKoP, HrpE SRR S BRI 3R bRy

1 AFELEHFERIEFAR 3 A A RN SR 5517 ]
Fig. 1 Clustering analysis of soil ecological effects of
different grain-for-green models



Bifo HERNEREEHRAY, BEANEAEE+EA 15, &R TR, KN
TIES R, ARG AR, Bk SiOy. By Bpy HIEEESNMLAR LRI R, TR
PR E

R 5 FRBBHENEREARR) HE KB THE

Table 5 Mean soil indices in clustering analysis of different groups of grain-for-green models

HRHE _ ATk A4 T
HKE HHLR A5 AR 2L R Sio
0 K Bulk b A TK * Kk AK ?
Types Water density pH oM TN © @ AN AP (mg (C]
content (%) i (kg (kg™ . i (mgkg?)  (mgkg™?) ) kg™)
(@em?) kgh) kgt kg™)
H—E
28.01 1.22 6.75 41.93 2.94 1.05 10.66 142.4 3.63 84.16 501.6
Type 1
P it S
23.40 1.40 7.00 33.33 1.83 1.22 454 97.18 12.88 43.10 472.6
Type 2
H=K
25.11 1.36 6.47 29.66 2.23 1.10 9.55 104.0 7.75 55.23 539.1
Type 3
EAUES
23.15 1.38 6.79 19.04 1.30 0.78 5.02 51.99 5.13 33.77 770.6
Type 4
YT FLHH
= = TR B
Fe,O: MgO AlLO: B B Bacteria Fungi Actinomycet
) 203 Ca0 g 203 c By 3 . g . y
Tvpes (9 (@ kg (] (] (mg (mg kg™ (mg populatio  populatio es
w kg?) 9 g kgl) kgl kg™t 9% kg™t n n population
(>a0° (>a0* (>10*g™)
gh) gh)
E—2 Type 1 70.78 10.07 10.90 560.2 622.3 36.87 66.81 6.32 257 3.75
25 2% Type 2 66.64 35.96 16.28 3434 668.0 38.86 16.72 12.95 5.19 249.8
=2 Type 3 67.69 8.18 9.81 533.1 391.9 20.46 5.18 4.33 181 7.96
2B VU Type 4 33.06 4.10 5.85 235.1 200.0 35.61 7.65 1.87 3.31 2.99
3 W ®

3.1 EBHEARIE T e i i M e SR AL MR IR T

I 4V AT i S AT 2 KU, IRIR AR PRI, A R TR AT A A, B B AR
Sy A, [T 75 A B v PR 3 (08 R ke  #E R - R R TR 105 /K E ik 20.76%~ 29.10%,
FEEBRGBERLT TR T, HIRUVRAAEE R E KIS A8 pH 1E 6.41~7.20 2 (8], MK
VERIBOREAE AL 5 R BEH X (20 eAR LL, B A B A el & B4k, HoAh R & BIR s . AIAE
BHEMIE R A R R E M 2 1 IR EAR, (AR B D) Sy S 3 AN N T B A . (1)
RS EREAERAEM, (ARTA KR, A8 T KB LR AR, HikED, H80KD . A
UG & B AR R R D, FERENN, EZRANIEMESIE, fRiE-IRIE S R ARIK
o HGE RIREN . QAR 1 S IR S ANGE, FR. K, HAuKa . R E
Wb, RERET G, LEEIIOE. WEPRO, BT NOUHHE. ZHEIEEHE L. (3) & A
AR SR - e A MR T R S5 2, T T ORI B, R 1 A B 40 U 3.73 A1 3.53 mg kg
FEHUE BRI DT 28 BN Tt AT
3.2 BBHEIKIEFXTWE i e M 3B ) B ARRAIE O R

TRV PR AR R A IR, MR, S IR0 95% A E, X IR 5
WbE. SZdhE STy AEATIRBL A BAB AN E 75 53 (1 B S 0 o T (s S, H 0 R 4L U2 4%l L
R LSRRG A E AR, W @R b R S R AR . — O =, 7R T A

5



AL G I -3, Si0, & EAE 700 g kgt LA E, Fe,03 /2 40 g kg™, MgO ik T 9 g kg™, CaO T34 H
7, SEAES0gkgt L b, MARKRAEAEAK %, Si0,<650 gkg', Fe,05>70 g kg', MgO>10 g kg™,
HEEE A nE, +3id Sio, S EMETHE, AlLOs. Fe,05. CaO. MgO &5l AN MK, 14k
SE IR ROE LIRSS . R E AR AU, wE e A T P () 3 R SRR, A AR R,
CaO FREARK, 1~ 1.22 gkg™s KR TIBEA L T ™ E M A B S, Si0, & & ik 797.6 g kg™
Fe,0; & AN 25.34 g kg™o A [FEEHHE IR FAF R A FIFEREHL AR T Sio, A&, #2817 Fe,0s (5
B, BB S SiO, M1 Fe Oy &40 N 743.5 1 40.77 g kg™t S8 A ToVE I B A7 AL BR 5 4F,
HAth 6 FBHHEARIE F R (BB 7 Ca0>50 g kg™ #1) 30 R 77 40 1 & IR E B T A AL DR 1K
F, B R e k8.
3.3 BB AR TN W 4 e N e bt 3R A M IR B B e

W ST AR U MR b L SR A AR S B s, S RBR RS MOE A QR AT &AM A R R b4 o T
TEM RS, AR SR A e & AR AR, X 5 AT AT R BRA KT, 4 FhE BHE bR
BEARMEG . B R FE IR A%, LBIFE 55.24%~71.79% 2 [A]; ARAFHE Y LB K
EERR 15, AT +EEMR 1 5. 4855 3 iR BF I ML s sUAN S B Hh - 3985 26 11 1) L9l 501 80% A |,
PR H o TR R R RGN, F A R R TR T 5 A B2 R A A 4 A S A 4 i
IR BE IR, felR it TR S RGN R A BE B IEIATY, 7870 AL X S AT IR BhE ORI — 5 BEE
B A

W& ST 0 AR Hh AR ) Be IS B AR T RS B T SR BHEMGR B BN T
HERAEY) Bes PR T TIRBAY By ME BARMREEASK, 5 W 0 S BT 2045 10 E o 7 Xkt 41 35
TR By IS AT /N I 45 AR, s X A4 Be IS A A AN . VP2 AR
B0, Bl 43 2 Bo/SOM (TG A 0.5%~4%, BW/TN A 2%~6%, Bp/TP ¥ 1%~5%. M Hiiis ik
HEBHA ML FARERIL R T Bo/SOM. [ T By/TN, HIEENUR S Be SRR ETF, 134 % A0 By
CEFD TR, BTP ZEREK. TEFEM RS EY ER(BS/BYMHELTEE, TF%¥H
HAM A, Anderson 2PN Ny Bo/By PN 6.7, FRIE IS 21 5 + 1% Bo/By THIME N 6.2, W
HriRp e MR R I ALY Bo/By ARG, A 2.86, TR HHEMGE 2 31 Be/By ik 10.69~20.11, X H[fE
J& TR BHE MR R S T H IR A IO BEE G50, SR T A A R I B R e A 1
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SOIL ECOLOGICAL EFFECTS OF CONVERTING CROPLAND TO FOREST AND

GRASSLAND IN DEPRESSIONS BETWEEN KARST HILLS
Song Tongging? Peng Wanxia? Zeng Fuping®? Wang Kelin*? Liu Lu*?* Lu Shiyang“? Du Hu'?
(1 Key Laboratory of Agro-ecological Processes in Subtropical Region, Institute of Subtropical Agriculture, CAS, Changsha 410125, China)
(2 Huanjiang Observation and Research Station of Karst Ecosystem, CAS, Huanjiang, Guangxi 547100, China)

Abstract  The key to ecological restoration of rocky desertification is to recover vegetation, of which the nature is to
improve soil productivity. With a tract of farmland on the slope of depression in between typical karst hills as control,
integrated ecological effect of the practice of “Grain for Green” was analyzed by determining 21 soil indexes of seven models
of “Grain for Green”, i.e. converting farmland to land of Zenia insignis, Toona sinensis, Castanea mollissima, Citrus
reticulata, Zenia insignis + Guimu No. 1 Forage, Guimu No. 1 Forage, or desertion for comparison with those of the control.
On such a basis, an optimal model was screened out. Results show that in comparison with red soil in regions at the latitude,
the soil in karst depression was higher in soil nutrient except for total potassium and available phosphorus. The practice of
“Grain for Green” significantly increased most of the soil main nutrients, soil water content, and mineral nutrients, but

reduced the content of SiO,, indicating that all the seven models, except for cultivation of Zenia insignis, had their nutrient
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status restored up to the pre-rocky desertification level. Besides, the practice also increased microbial population, B,
Bc/SOM, and B¢/TN, but decreased slightly By and By/TN. Clustering analysis intuitively divided the slope field and 7
conversion models into 4 types, i.e. remarkable improvement, improvement, slow improvement, and sluggish improvement,
and the models of cultivation of Toona sinensis and Castanea mollissima are best in soil ecological effects.

Key words  Grain for green; Soil physicochemical properties; Soil microorganisms; Optimal model; Karst depression



