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1T, T3S Rl BEFER AR ], ANRISERRIGBR 1 a (Tel).
8 a (Te8). 20 a (Te20). 30 a (Te30), IEHHHIHL (slope
cropland, SL) JAXHFEHL (58 1) o IXLEFEHLK 2R IUE
F B AK FE R AR BE R, H R K 3R i A HL I
1.49x10%~2.24x10* kg/hm?, ZEKZ=WAIE )i 746 kg/hm?
WIEAT 746 kg/hm? JR%; & FHERTEAHLIE 1.49x10*
kg/hm?, AEKZFHEERE 149~224 kg/hm®, LU -/EYY
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HuAELEIEI H o
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Table 1 Description of the sampling plots

Fedh OS4ER/A WHum R MEe L&Y
SL 0 1175 ¥4+ 15~20 “r
Tel 1 1161 et 0~5 EEV/S
Te8 8 1149  #gt 0~5 EEV/S
Te20 20 1153 et 0~5 K
Te30 30 1148 #zt 0~5 Tk

SL-XTHEFEHL, Tel HiSbh 1a, Te8 HISUhf 8 a, Te20 HMUH 20 a, Te30 3
kG 30a, R

1.2 HREERSH

2006 4F 7 J1,  ET il I SR I R AR e A b e
B3 N 20 mx20 m BFSE/NX, AR Z AARRG K T
30 m, EREAN/NX % S BYIEIN 6 £, F A5 0~20 mm
RA AR, DA T B BE B T 40 K 2 %0+ e s b
TR A P o 1 2 AL, BT DA SR BE T R L
EEREER . LR R N R R E 2 4,
1R i 1 mm F10.25 mm § Jo I 5E -+ 3R AAL
SRS, YY1 A 2 mm 07 T E A
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BRI OR L4, R HRA g, sl=EW,
AR ARG R FTE, RREAAN 10~20 mm ]
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I R
1.2.1 3z e mme
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FH pH #HE, KEEh 2.5 015 3) ISR
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B CREERB-KIEEE s 6) A3 HURS ] B 8S R AT A fk
AL
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3 1 EERERE 2 mm G T A A A
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ik, LL24h 5 1 g TIPS FR 2w HER0R: 3)
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Bk R S . WML IS AN Eb ik, DL 1g 13 24 h
Ja AR e G 6) I A AL AN E W E V2 (0.1 mol/L
HIARIE KMnOy i 58 ) » 3 TPELL 1 g 115 20 min J5IH#E 0.1
mol/L KMnO, ZFH 53K R; 7) ZMyAA BN 2. Ml
SEVE, BERGER AT 1 g LRI 0.01 mol/L 1,
(RESIE
1.2.3  LIEHIEHFRE
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WG R BGH 2173 (Yoder) WEMIERY, 1 W0k A ik
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A X O A MIBIA R, %, ny 5>0.25 mm ]k
SHHE CTI8) 5 %, ny J>0.25 mm BFIRAEDHHE B
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X,=n,-n, (2)
X, X W EIEBTRGL, 1y 4>0.05 mm f A A M7
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X, =X, /n,x100% (3
X, X HIEPIREE, X0 AR, ny 4>0.05 mm
TSR BT, %o
X, =ng/n, (4
K, Xy MAOBERE, 15<0.001 mm A SRS, %,
ns A<0.001 mm HUBRALEL I HTE, %o
1.3 BURGiIt 9
25t R SAS 6.12 BRAFH ) LK 265 2250 HT
(ANOVA) 74370
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179%- 14%- 199%F1 126%; pH {ELEVIHIA T, Bl
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0.12; CaCOs; fEUE 1 a I W m, IS B HEAC, %
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HOE RS, SRR, KBNS, e T
RMAE, FRATRFEAR, I EF IR X ATHLACHL
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Table 2 Chemical characteristics of soils of terrace at different ages

e = m_z;kv éﬁ{ Wﬁﬂ‘ﬁ%’k/ /i\ﬁz’%_{ @?ﬂzﬁzﬁ%l/ @?ﬂz%ﬁil/ pH i CaCOy/
(g'kg) (gkg) (gkg™) (gkg™) (mg-kg™) (mg-kg™) (mg'kg™)
SL 2.50£0.07d  0.292+0.021e 17.59+0.47d 0.573+0.003d 2.00+£0.28¢ 90.10+1.74¢ 8.68+0.15ab 107.820.17b
Tel 3.11£021c  0.327+0.014d 20.24+1.41d 0.599+0.002bc  1.87+0.06¢ 125.70+2.29¢ 8.710.08ab 111.93+0.66a
Te8 3.28+0.12¢ 0.4440.009¢ 24.89+1.43¢ 0.610=0.001b 5.62+0.35a 113.77+2.34d 8.76+0.05a 108.38+1.62b
Te20  5.08£0.03b  0.652+0.010b 53.75£0.94a 0.585£0.002cd  4.78+0.24b 151.29+1.76b 8.63£0.04ab 104.05=1.55¢
Te30  6.16x0.08a  0.746+0.026a 49.11+1.88b 0.655+0.002a 5.98+0.54a 204.50+4.60a 8.56+0.02b 102.30+1.07d

e WS P A REAAHR, R AR B 2R (p<0.05)

2.2 TIEMEBEMREUEE

SRR I S R A AR AN Z R R A
s LI FCR VPO LAY, IRPTRR R T ERR R
o BOMBEE R MARIURE s, AL VP2 BRI R 1t
Ae b EE S P, Wt saE b S, 3
R TP AL R 3 PR, AEROEE 1 a HFEART
JRR AR RSN AR A BAT W A4, Bl S B W0, o
i 30 a JrIA B N TIRET IR RAEEOE)E 12 224k
AR, BlJERESOE T RIEHTRRAR, ol 30 a Ja ik B HAk
{5, BHMHFEG 34%; KBIRMA. T HER MO S;
Fo) R ECREAARACAN] s <1 o A1 SR AR BT 23 Bt )
BORs BIEPR AR NIE S 8 a BT, RS TR R 1%,
Bt 30 a Jo BRI EARE; IR R eSS 1 a

WA PR, BB, UE S 20~30 a [H)E TR .
T R X B, A AL, R Sk e
TG HEMBAE T 3, 1 e R P R0 P REAR
T, RIVHBARABUT R iR fa$. KEarE
PR i, A s 1) TR 2 ol Ik T it o
B GAEE, BARA R TR LARK, AH T A
PR, WA T LiELiky, Bk Iy R A Bk
IR B, B SO AE PRI N, PR ARK I RE
BRI SRR S IR B TG I, R 2
HHWR L, EHE T LS ER I AR, I iR
A E EE o AR L3S s ), K
Rk (41 SR A RNk [ s 326 7 AN /N REAR [ KOREAR B AR, 148
YIBREERI T BN U, UL IR R

#3 AFRERSATIEMIBIREIRNE
Table 3  Anti-erodibility and soil physical property of terrace at different ages

Pt mﬂbﬁ_}i/ é.smmm KB AR KEaMHEAE <1 pm i L3 Jrf%ﬁf +f%%': ﬂ%@%':"f@
(g.cm™) iR 5% 1% % R % RIE/% RS (B IR /%
SL 1.140.03ab 487+031b  87.92+8.36a 12.66£0.11d ~ 2.72+0.01d  10.71£0.41b  87.91+0.87a  12.09+0.87b  85.60+1.49a
Tel 1.13£0.01b 4.65£0.29b  83.36x12.15a 12.84+0.08d 3.07£0.01a  12.08+1.46b  86.46+2.43a  13.5442.43b  84.60+2.12a
Te8 1.17+0.01ab 4.92+0.08b  83.45+8.47a 17.56£0.59¢ 2.76£0.02c  15.55+0.79a  66.04+0.36b  33.96+0.36a  78.96:+2.83a
Te20 1.170.04ab 5.92+0.07a  83.40+9.14a 22.28+1.40b 3.11£0.02a  5.91+0.82c  85.06£0.58a  14.94+0.58b  73.29+3.74a
Te30 1.21+0.03a 5.86+0.14a  85.10+0.19a 36.9142.16a  3.00£0.02b  2.12+0.16d  85.22+0.73a  14.78+0.73b  56.63£2.51b

e WS P EREAAHR, R AR 2R (p<0.05)

2.3 TIEEYFMR
AR RAL A R G ) BORI e R
SN ESR, LA A, AT LR O S kIR 5 A
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M (R4 o SHPHaAL, e ER. K
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JER g, 22id 20 a ATERIRE KT, BEE G EIK,

M 30 a BZEMI R A SRR 5 5 ik
134%- 175%7FH 385%; Tt A=) 12 fske/ A7 AL R Ak A= 4 2
IRRAENIE 1 a WEERRG, B2, A
HWEES, WY R AU Y E AR LA
L, 25 30 a AR, BRIEAHHIE N 324%. BobHE
SOERER, KRR, YT RIZY, e
R, MoE R YRS, R R s R
LE, A IERE R N R, B SOE A R
I, BTN G ETE 2, I AT T IR RR,
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Hn. AR A MU Y R AU B 4y
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RT3, BG5S 2 AN B3, R I B4R ]

RS R LS. SRCEYER. SR, YR
/AT UG AR FRIE D T, DR PO 103 L i
TR, A SGE RS, AT BUEE R R R R
LR Ty 0 BEBR AR B R A R T, 24

DRSNS A i . RS

HIFARE I EA17E 13
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Table 4 Microbial biomasses, respiration and gCO, values of terrace at different ages

e 1&%%5?&/ Mi%iﬁ/ Tfﬁli#@ilﬁ?@/ (DGR Lﬁl’#,ﬁg% ﬁﬁﬁ?#@%ﬁ% B‘?%“T‘”Xfﬁﬁ_{ﬁ/ “TW?%FQ_/I ﬁiﬁiﬁﬁ{l
(mg-kg ™) (mg-kg ™) (mg-kg™) IR % RIAER % 1A% (mg-kg-d”) (mg-kg-d”) (mg-g"+h™)
SL 86.38+5.48d 13.82+2.55¢ 2.35+0.49¢ 3.45+0.31a 4.74+0.53a 0.41+0.09¢ 124.06+12.20¢e 63.40+9.30d 30.58+1.76¢
Tel 62.31+3.18e¢ 4.87+1.30d 2.68+0.29¢ 2.01+0.13b 1.49+0.34b 0.45%0.04¢ 175.41£3.08d  77.12+11.38d 51.57+3.89a
Te8 119.35+8.04¢ 21.66+1.90b 3.38+0.57¢ 3.64+0.38a 4.88+0.49a 0.5540.10c 281.41£10.42¢  115.16x3.72¢ 40.20+2.31b
Te20  178.43+2.48b 33.92+2.84a 4.69+0.45b 3.51+£0.27a 5.21+0.55a 0.80+0.05b 329.15+£11.91b  144.84+10.24b  33.82+3.39¢
Te30  202.48+3.99a 38.07+2.47a 11.40+0.85a 3.29+0.23a 5.10+0.26a 1.74+0.08a 365.98+18.11a  212.28+6.61a 43.68+1.76b

e WS PTl FREAAHR, R 2 AR R 225 (p<0.05)

BN A Ay 3 R AE ) 1 S ARt AR AR
1E—EFEE BT DU e - 38R o B AL R N B8 D), SRAE
IR DR A SRS . TR (R 4D,
458 Rt O R R S R 5 W A S i S A P 3 T T
s ArAE 8 a Fll 1 a MEMEIA 2 W& K, 30 a IR
HBE N 235%F1 195%, AR R 50E 1 a JERI A Hb 2 25 1
I, BEJG S R, (R T . R TR
(VAR W) v N 22 R SR 03 K oy 2, I AR AR e
EYg, FEREPFIRI S PR oR AR . BE A s R R 1)
PR, AR T ORISR, IR
WP ARG ) S AR T 1 o, S At AR 15 S I A i 5 58
AR T A S5 At P R i 5 RO 2 P d i 1 LR, AR T
AT T AR RE RN JE TR IR ACR e IR
BEIRZE A B it A 5 0 Ak A 4 P 55 T 1) — A Uk
PEFAREY . OdumPORA R SRBE I 461, A DA 2N
Y H7 AR TN B 1) B i i A B A el T
WP EA A e . B A TR R,
Ty E R, HOROK R RE R 22, IERREREE T
T A2 0 B o o L T 1 24 i 4 B AR LA R R4 1
FFRE, Pt qCO, #rs BUE B G, qCO, R 2T
TraFA, o st AR B AR S5 ok vT Lk 2 3 n IR )
p A i (S PR B L E 0 NG ATy PO we
IR EAERT, s B IR B T A BE BRI B A 1l AR 40 o
TP CO, FriE, RIFIFHAH [R] g 2 1 7B B i A4
o, BRI COy %, TUAEWIRI 2, P

B

e O EORYR T IR S B AR Ry
WARE R SR RART, 2 5 4 KR LT
oYl ARG, LRTEHL R A AL R R A I AR
TS RGN —RELS) ), W RN+
B A5 R GEAR A R P AR ARC Y o SR b MO D
M, s AR R (R 5) o T IRAIREEAIE
PEBEAE 08 1a 55 HoRh 535 IR, BEJS ZMi75r, 30a
IR B B KR, BRI A HIE I 134%F0 85%; Bl i 2 lg
ik S A S B SO A PR Bl S a4, (HAE U T 8a
WA AN 2, 30 a BPRHEHLIE I 130%A1 31%, BEE 2
sy AYERMENOE | a RO 2 PR, B SR
BT, IFE TR AR B TR
AR BEAN K, B G I TRV AN B S 2 I A A S
PEB 3 4 I S i, 8 a JTIAF BE KT, HiaT
FooE, 30 a JE B AR 54%. Bk g T et
RELEERG, KEMWEFRICERK, LA PR
YR AL, AR RS, B TR
OB AR S, RAFIK o SR T R A A A T i AR
WA, AR EE T Y S R I A, DRI
WETRNG . £F4E MG TR N 5 K A B R AN B A4k 38 R 1)
Tk S A S S 1 T RN, 3 W SO AN T DA R
i AR A D 3R AE AR I B R RE D, g EL AT
DA 3 - 358 mp vy ol A ol A R R R D e T 95 40 R 1) R
8, WRE RIS T35 AL 5y vh 07 B A G
A 1) 2 Wy S8 A i L) 2 IR B 34, X T RE 2 1%
X IR R 1 o3 AR IS AR A G

x5 TEERHETIREEE S

Table 5 Soil enzyme activities of different age of terrace

F g ity TR il P B P R LT 42 Z By e AL BUR=RA AN 5
SL 0.5660.138bc 1.227+0.194ab 0.315+0.029¢ 1.052+0.306b 1.436+0.1132 2.810£0.092a 0.488+0.021¢
Tel 0.365+0.045d 1.088+0.048b 0.296+0.023¢ 0.5340.010c 0.666:0.333b 2.5890.135a 0.575+0.032bc
Te8 0.435+0.017cd 1.336+0.121a 0.3290.010¢ 0.6950.157¢ 1.3010.072a 1.72120.121b 0.568+0.047bc
Te20 0.66620.032b 1.090:£0.022b 0.61620.042b 1.2410.204b 1.418+0.014a 1.8610.227b 0.878+0.095a
Te30 1.321+0.213a 1.33040.090a 0.7240.025a 1.946+0.107a 1.342+0.101a 1.8210.125b 0.638+0.091b

e =3I Pt PR, SRR 2 AR B35 2253 (p<0.05)
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IRV & T X R R B e
55y FLRER AL RO T IR B S A AR S N, Ak
B [ 0B £ 4 22 o R A AR P it A gt 2
AEM BRI S N TN, YRS RN
ROT A A AR NS, S AR IS, IR
YIRER RGBS AE BRI 2. (3R 60« 134N
B BN E AR NGE S 1 AR WK, bR R
TERREETIE N, 30 RS A IR N 9.26, 10.36
2.39 s AEAAE IR [ 200 FH Bifl c5ciss 4 R A K32 JT 149 o
BEME AT BIAESE 1 AEFIEE 8 IR BT, 30 SR BRI BT

HUHE N 167%81 299%; ZACAEHITE 1 AE I SR IA 2 2 2K
e BHJGETRRE, 20 FSE RS FEAK, (HA R ST
s 24 250 il A P Bl SO 41 PR 2 3 )X BT, 30 AR 4
RGN 200%. SHHFH B A8 2 1 M A PR R B 1T
KA, TEEREY) E A HE R, SEUElk
TEVESREE MG, TR AU R A RS, B
O B A IR, AN R R D, T HEES
PERUBESAGAE G5, (23 T3 A KA I fe I8 7
TCRINERS RE, WY E 2RI RO N
P, BEGEYIUCR FAEA N R, A ATE TER E E

Fo6 ARIFRHETIRHEMREMEERE

Table 6 Soil microbial population and activities of different age of terrace

Feih anl S/ W BLAEAL AALAE ) LF 4 A1
(107%cfu-g™) (107 cfu-g™) (10" cfu-g™) (mg-kg.d?) (mg-kg™.d™) (mg-kg™.d") TEH/%

SL 0.42+0.09d 0.89+0.12d 0.56+0.06¢ 0.268+0.051c 0.185+0.018¢ 1.93+0.08d 3.61+0.52d
Tel 1.94+0.13¢ 3.50+0.23¢ 1.10+0.05d 0.194+0.012¢ 0.276+0.032ab 2.66+0.15¢ 5.3340.55¢
Te8 2.14+0.47bc 2.51£0.92cd 1.94+0.15¢ 0.452+0.032b 0.299+0.012a 4.70+0.52b 8.66+0.87b
Te20 2.25+0.14b 8.62+0.86b 2.45+0.09b 0.447+0.026b 0.337+0.025a 4.07+0.34b 5.1.3+£0.43¢c
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Effects of terracing slope cropland on soil quality in
Hilly Region of Loess Plateau

Xue Sha'?, Liu Guobin'**, Zhang Chao', Fan Liangxin'~
(1. Institute of Soil and Water Conservation, Northwest Agriculture and Forestry University, Yangling 712100, China; 2. Institute of Soil

and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling 712100, China)

Abstract: Terraces at different years in loess hilly region were chosen as subject to reveal changes in soil
phyico-chemical and biological properties after slope cropland was rebuild to terraces. The results showed that slope
cropland had a low content of phyico-chemical and biological quality because of serious soil erosion and improper
cultivation. Soil phyico-chemical and biological properties had no remarkable change or a little drop in the first year of
terracing under the action of soil disturbance and the reduction of erosion. Soil qualities (including of soil physical
properties and anti-erodibility, chemical properties, microbial biomass and activity) were improved significantly with the
terracing age. Soil quality index (SQI), integral indicator to reflect soil phyico-chemical and biological properties,
appeared linear increasing with years by regression analysis. In brief, when slope cropland was rebuilded to terrace, soil
was managed scientifically and soil quality was significantly improved.

Key words: land consolidation, soil quality, terrace on slope cropland, loess hilly region.



