¢Y®yAE2EH 2008F£9FH HF16%F H5H
Chinese Journal of Eco-Agriculture,Sept. 2008,16(5) :1122-1126

DOI: 10.3724/SP. J.1011.2008. 01122

o S ECE T R X PR B RGP PE Y

%]‘7?‘] $1,2 g{,i/f:— Fﬁl** ﬁ—r—é") 23 /E’;—!‘iigf_l

(L HAARL K2V STREEEBE 22 7300702, HESBRZ2 R JEW 240002;
3 HMRLRSEREE M 730070)

B B ARLIBREYTRERESASRPUEHER RN ER L AAERINE A5 HRPEMEES
EAMERERE(ESFEF)RTEETIN RAELHLBREX TERHRPUBRLHARKRZ, ERE
HARHRERF(DNZ/BHE RE/ANEZ) FRBEAT XTI BFRARA) T, R EHEE BT
BE(NTS) A E N i (PR F 5 T H M LAHET X, B PLAO0.76 ~0.86 2 |/, = 1 4 # 1F i (T)
2 ~2.5 4% NTS £ % o X 8y & i Mk % NTS R F B & (NT) (R % & B % (NTP)3 A s 1E 7 A i
PIGTHAMELSBALEE(TS) T RHELS G HMEAE(TP), $ W NTS NT NTP £ % IX i 2 5 f 48 T
TS.T\TP, Hl , AHXLEHRE Y TERLHRF UM EHENIS, ERRAZE RV IFER R,

XER RPEHE LSENYE FIFRFTER BRaofE

FE 4% S .S345 XEkPRIRAD A NXEHS :1671-3990(2008)05-1122-05

Evaluation of adaptability of conservation tillage in Loess Plateau semi-arid areas

SUN Li-Jun"?, ZHANG Ren-Zhi', HUANG Gao-Bao’, CAI Li-Qun'

(1. College of Resources and Environmental Sciences, Gansu Agricultural University, Lanzhou 730070, China;
2. Department of Pharmacology, Wannan Medical College, Wuhu 240002, China;
3. College of Agronomy, Gansu Agricultural University, Lanzhou 730070, China)

Abstract To explore the adaptability of conservation tillage in the Loess Plateau semi-arid areas of Gansu Province, a conserva-
tion tillage experiment was conducted for 2001 ~ 2005 and the Analytic Hierarchy Process ( AHP) used to evaluate the economic
and ecological suitability of five conservation tillage methods. The economic and ecological adaptability evaluation shows that no-
tillage with straw cover (NTS) is the best among the tillage methods investigated. NTS adaptability ratio ( PI) is far higher than
the other tillage methods, ranging from 0. 76 to 0. 84 , which is2 ~ 2.5 times ordinary tillage (T) , showing that NTS treatment
is more adaptable to the local ecology. PIs for NTS, no-tillage (NT) and no-tillage with plastic cover (NTP) are higher than that
for tillage with straw cover (TS), T and tillage with plastic cover (TP). This implies that the adaptability of NTS, NT and NTP
is better than that of TS, T and TP. Hence adopting NTS not only increases crop yield or reduces total input, but also enhances
sustained development of agriculture in the Loess Plateau semi-arid areas of Gansu Province.

Key words Conservation tillage, Ecological adaptability, Loess Plateau semi-arid areas, Analytic hierarchy process ( AHP)
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RRERAH N SR B % X 5 A
NEFEFT VRN, B TERRIE & X R RO F AR
TRZR , DATITRA ST 32 X AR Bl 1) K FR T 1] o
1 KEXEARERLSREFHi*E
1.1 {X#R

BT 2001 ~2005 E7EH R A&k K27 E 7 B4
ADGARE T, KX E PR R X, ¥
% 2 000 m,4E K FH4E ST 592.9 kJ - em %, H FEET 5L
2476.6 h,4E¥SJH 6.4 C,= 0CFH 2 933.5 C,
= 10°CFE 2239.1 C, LHEH 140 d, ZETY
FEsK 390. 9 mm, 7 X & 1 531 mm, T 15 F
2.53,80 % RUEFRFIREK & H 365 mm, AF 7 RECN
24.3 % , WAV T SRR X . 38 h A 1 B 4

+, EEBH, LR RE, TS, KM RE B AT
0~200 cm 2 HEABEFHH1.17 grem ™, HSE
FIKET. 3% AR KE21.9%
1.2 R H

HEANEHFRCEFEIS” BENBRKLLE,
BNEBMYPIAEES ATA,BEREFE4 A L
o WERBIBI G AN FI4E T Ao, HFANERFRES
HEf,
1.3 Rt

I B 6 b I, R H/NE (W) BiZ (P) X
JFPHVRAE (W/PP/W) AT 4 REH, 3t 48 4>
AKX NXEFR 4 m x20 m, EALX HHEF, B A4k
HyAXWNE L,

®1 B ERR

Tab.1 Treatments description

RS Code A3 Treatment #eVE B Operation
T T ERHEARE 3= YEYIWLIR S EVREE R0 3 B 2 88, BUMEWCER)S 8 Ay #EAT58 1 ikBHE,8 AR 9 A 4r S k475 2.3
Tillage WHHE, BHER KA 20 em 10 em F1 5 em, 9 A 4Y58 3 IWHHERHE 1 1K ,10 ARG RTFHHE 1 K,
Yk
NT f%j:ﬁ AR e B, AN AR
o tillage

T GERHESS & REFFIE B

TS Tillage wil:maw cover BEE R T, 2655 1 YRR A9 R B KLV S RS FF B 35 FF FERLE- 394848 2 3 000 kgehm 72,

NTS B AR AR B, NRIEBGREES 2 FRNMET P EE SEYRHF BRI HEER
No tillage with straw cover 3 000 kg-hm ~2,

P feEMHES G EE S BMEFRE T, 85— KRG, RIZE W o 5, 229 £ BT 28, Ok 4F JF JE 000 % Fh bl 72 28
Tillage with plastic cover &) 3 F o

456 i B w5
NTP bt R AR W e B, B 3 XA A R TP,

No tillage with plastic cover

2 RIPEHIEERETENERNES
2.1  RAPEEFHERYE BT M 8 AR 8 3L

JER o M i6 AR 2R B8 o0 AT, B S B 4 TR AR K
A, AR HE 1) RBE ) 5 0 AR I s o T A i R A )

O 2H RPN 2, 42 IR D 3R I B R T S B R i L B s
BRFHHEREARZREE, B RZZ KK
EERMREEL . PRIPEBEEE DL NS 5 L5
PN TEEAY, FEk$E 12 g A, BRI 1,

| srwmmammrpnzo |
| |
wastbEc, | | @i,

[ I I | I I | I I I | I I ]
el || ||| ]| |=||mlla]||=]|]|]|]
s ([ [ | ||| ||| [ ||m||u||a]|l®]|
wllo|la||o||al|]ls] ||| A||xe]l=] =
gl ||| |n||m||®] | A B
g% || = || 0] e || w (| % || *
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Fig. 1 Hierarchy structure of suitability evaluation index of conservation tillage
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Tab.2 The weight of the evaluation indexes

H 253845 Ecological index C; 0.5

Z B 18 ¥5 Economic index C, 0.5

IE HENE E HENE
Cy; Weight Combinational Cy; Weight Combinational
w weight w; ) weight w,;
Cy 0.064 0.032 Cy 0.399 0.200
Cy, 0.149 0.074 Cyy 0.063 0.031
Ci3 0.308 0.154 Cys 0.190 0.095
Cy 0.330 0.165 Cyy 0.116 0.058
Cys 0.074 0.037 Cys 0.116 0.058
Cy 0.074 0.037 Co 0.116 0.058

2.3 RPEMEEREITMRIERHENL
H T 248 o P B L B B AUSR RSOR TR,

WHCEAE B BRI AR R BN R . TC R R J7 ik
RZ AT R 2 SR R Bk, X 2% 18 1 5 2 40

XHERHAATER G VA, U AT AR T R 494k, BldE LR IEMME LR 3 ISR 4,
#3 RPEMEESERETMHMERERRALERHITMNE

Tab.3 No-dimension value of ecological indexes of the conservation tillage suitability evaluation

BAERF

PEH{E Evaluating value (U;)

£ ) FBRME Fe/ME
Rotation

Index sequence Max. (i) Min. (i) T NT TS NTS TP NTP

0~5cm LHIAE w/P 1.3 g-em™® 1.1 grem™® 0.325 0.455 0.595 0.635 0.565  0.31
Bulk density of 0 ~5 cm soil (Cy4) P/W 1.3 geem™® 1.1 grem™® 0.455 0.440 0.465 0.480 0.440  0.265
0 ~5 om 3 SFLBRBE w/P 58% 50% 0.598 0.564 0.966 0.719 0.464  0.208
Porosity of 0 ~5 em soil(Cy5) P/W 58% 50% 0.645 0.676 0.940 0.688 0.501  0.600

0 ~5 cm + M FI F/KZ Saturated w/P 120 mm-h™' 30 mm-h~' 0.362 0.132 0.036 1.000 0.097  0.009
hydraulic conductivity of 0 ~5 cm soil(C,;) P/W 120 mm-h~! 30 mm-h~' 0.382 0.197 0.363 0.653 0.088  0.134
0~10 em +EEHHFR S & w/P 1.8% 1.4% 0.106 0.323 0.489 0.959 0.214  0.463
Organic matter of 0 ~ 10 em soil( Cy, ) P/W 1.7% 1.4% 0.156 0.370 0.317 0.840 0.246  0.217
0 ~50 cm £ 38573 IR 50 w/P 1 100 kPa 700 kp 0.675 0.200 0.288 0.678 0.238  0.210
Hardness of 0 ~50 cm soil(Cy; ) P/W 1 100 kPa 700 kp 0.267 0.347 0.417 0.514 0.837 0.712

0 ~200 cm +HEF ¥ E K& w/P 330 mm 310 mm  0.388 0.665 0.154 0.306 0.232  0.929
Water content of 0 ~200 em soil(C,3) P/W 330 mm 310 mm 0.446 0.800 0.606 0.799 0.408  0.706

3 RIPEMESEETNER

3.1 RIPEBHMEER TN SERIENER
FRAAKXP, =u, xw, (P, [HRRIFH & H T

HIPEMNE) , R A& IEME F R EENE W IFNE

w, SHXN T HIREMAENEME w,, B &4 TE

THEP I TTFR,AEEILRS K6,

3.2 RPUEMEEESELEEMER
RXHAAKXPI=P, +P,+P, +-+P, =Y P,(P,

RV & N TR PR AR E) , X B —

Aib B R 2% R BEAT AR, 45 B OR300 1 AR 5 R P 45

ROEEIER T, PIEBK, BT 1, RN XF L
b Bry VR C

R 7 ALA, X F R B E SR A E R, A
WRB—N AT, B —F 8 A Jr X, NTS &b #
#mEm T HMAAI, H PI{EZ0. 67 ~0.86 21,
52 TAbYE PIMERY 2 ~2.5 £, RPIALFE NTS £ X
A3 IO A R 5 4% Ah PR A 3E B A 4K Bk PT{H NTS >
NT > NTP > TS > T > TP, H o % # 4b ¥ NTS. NT,
NTP () PI B3 & FAEGHER TS.T. TP, ¥ & 1
5%, 1 BA S Bk 78 12 X0 38 I P A T A o
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Tab.4 No-dimension values of economical indexes of the conservation tillage suitability evaluation

fein BIERF Bkl B/ME PEAr{E Evaluating value (U;)
Rotation

Index sequence Max. (i) Min. (i) T NT ) NTS 3 NTP
FEHEA L W/P 2.3 0.8 0.199 0.547 0.184 0.901 0.056  0.263
Output/input 1(Cy ) P/W 2.3 0.8 0.330 0.874 0.314 0.995 0.186  0.496
FEHEA 2 W/P 2.3 0.8 0.199 0.547 0.079 0.584 0.056  0.263
Output/input 2 (Cy;) P/W 2.3 0.8 0.330 0.874 0.190 0.657 0.186  0.496
A A 1 W/P 1850 yuan-hm™2 —360 yuan-hm™2 0.264 0.542 0.244 0.906 0.002  0.351
Pure income 1(Cy) P/W 1850 yuan-hm ™2  -360 yuan-hm~2> 0.466 0.843 0.451 0.998 0.272  0.688
LA 2 w/P 1850 yuan+hm™ —360 yuan-hm~? 0.264 0.542 0.061 0.723 0.002  0.351
Pure income 2(C53) P/W 1850 yuan-hm =2  -360 yuan-hm~2 0.466 0.843 0.268 0.814 0.272  0.688
PR B B W/P 1.3 0.7 0.650 0.317 0.067 0.667 0.483  0.23
Variation of yield ( Cy, ) P/W 1.3 0.7 0.317 0.033 0.717 0.933 0.467  0.18
L B W/P 3.1 yuan-yuan~' 1.2 yuan-yuan~' 0.326 0.444 0.337 0.875 0.052 0.123
Capital productivity 1 (C5,) P/W 3.1 yuan-yuan~' 1.2 yuan-yuan~' 0.498 0.770 0.513 0.975 0.203  0.344
L Yt W) w/P 2.5 yuan-yuan~' 1.3 yuan-yuan~' 0.326 0.444 0.117 0.462 0.052  0.123
Capital productivity 2 (C54) P/W 2.5 yuan-yuan~' 1.3 yuan-yuan~' 0.498 0.770  0.252 0.534 0.203  0.344
35 B A E 2 W/P 99 yuan-person~' 25 yuan-person~' 0.036 0.719 0.012 0.831 0.036  0.632
Labor productivity (Cys) P/W 99 yuan-person~' 25 yuan-person~' 0.103  0.986 0.076 0.908 0.118  0.916
A e W/P 2200 kg-hm~2 1400 kg-hm=2  0.303  0.030 0.322 0.757 0.453  0.312
Land productivity (Cys) P/W 2200 kg-hm~2 1300 kg-hm™2  0.649 0.603 0.700 0.940 0.964  0.986

1 8 BBEAARTFEFF# A 1 means total input does not include the price of crop straw;2 3§ & & A T#5#F#% A 2 means total input includes the
price of the crop straw. F[fi] The same below.

x5 AREAAEENETFHESERP B

Tab.5 The ecological suitability ratio P, of different treatments

P;
45 Index %ﬂ;mﬁ
Rotation sequence T NT TS NTS TP NTP

0-5om +HAE W/P 0.012 0 0.016 8 0.022 0 0.023 5 0.020 9 0.0115
Bulk density of 0 ~3 em soil (Cy5) P/W 0.016 8 0.016 3 0.017 2 0.017 8 0.016 3 0.009 8
0~5 om + 5 FLBE W/P 0.022 1 0.020 9 0.0357 0.026 6 0.017 2 0.007 7
Porosity of 0 ~5 om soil (Cy5) P/W 0.023 9 0.0250 0.034 8 0.0255 0.018 5 0.022 2
0~5 cm +HEME AT K% W/P 0.026 8 0.009 8 0.002 7 0.07 4 0.007 2 0.000 7

Saturated hydraulic conductivity
of 0 ~5 cm s0il(C,, ) P/W 0.028 3 0.014 6 0.026 7 0.048 3 0.006 5 0.009 9
0~10 om + HA L & B W/P 0.017 5 0.053 3 0.080 7 0.158 2 0.035 3 0.076 4
Organic matter of 0 ~ 10 om soil(C,, ) P/W 0.0257 0.061 1 0.052 3 0.138 6 0.040 6 0.0358
0 ~50 om + HEY-Hy 150 e W/P 0.021 6 0.006 4 0.009 2 0.0217 0.007 6 0.006 7
Hardness of 0 ~50 em soil(Cy, ) P/W 0.008 5 0.011 1 0.013 3 0.016 4 0.026 8 0.022 8
0 ~200 em + HEF 5% K Rt W/P 0.059 8 0.102 4 0.023 7 0.047 1 0.035 7 0.143 1
Water content of 0 ~200 em soil (Cy5) P/W 0.068 7 0.1232 0.093 3 0.123 0 0.062 8 0.108 7
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Tab.6 The economical suitability ratio P, of different treatments
P,
AR Index Rotj?f?:fence T NT TS L NTS TP NTP
AL W/P 0.039 8 0.109 3 0.036 8 0.180 1 0.0111 0.0526
Output/input 1 (Cy, ) P/W 0.066 0 0.174 8 0.062 7 0.199 1 0.037 2 0.099 2
FEHBEA 2 W/P 0.039 8 0.109 3 0.015 7 0.116 7 0.011 1 0.052 6
Output/input 2 (C,, ) P/W 0.066 0 0.174 8 0.037 9 0.1315 0.037 2 0.099 2
i A 1 W/P 0.024 8 0.051 0 0.022 9 0.0852 0.000 2 0.033 0
Pure income 1 (Cy;) P/W 0.043 8 0.079 2 0.042 4 0.093 8 0.025 5 0.064 7
4 A 2 W/P 0.024 8 0.051 0 0.005 7 0.067 9 0.000 2 0.033 0
Pure income 2 ( C,3) P/W 0.043 8 0.079 2 0.0252 0.076 6 0.025 5 0.064 7
FRRE w/P 0.020 2 0.009 8 0.002 1 0.020 7 0.0150 0.007 2
Variation of yield (C,,) P/W 0.009 8 0.001 0 0.0222 0.028 9 0.014 4 0.005 7
BraEER 1 W/P 0.018 9 0.025 7 0.019 6 0.050 8 0.003 0 0.007 1
Capital productivity 1(C,,) P/W 0.028 9 0.044 6 0.029 8 0.056 5 0.0118 0.019 9
B2 W/P 0.018 9 0.025 7 0.006 8 0.026 8 0.003 0 0.007 1
Capital productivity 2( Cyy ) P/W 0.028 9 0.044 6 0.014 6 0.0310 0.0118 0.019 9
S A e w/P 0.002 1 0.0417 0.000 7 0.048 2 0.002 1 0.036 6
Labor productivity ( C,s ) P/W 0.006 0 0.057 2 0.004 4 0.052 7 0.006 9 0.053 1
A 7 2R W/P 0.017 6 0.001 7 0.018 7 0.043 9 0.026 3 0.018 1
Land productivity ( Cyg ) P/W 0.037 6 0.0350 0.040 6 0.054 5 0.055 9 0.057 2
x®7T FALEBEHNEEENEIER PIE
Tab.7 The comprehensive suitability ratio PI of different treatments
BIEKRF BAFR PI
Rotation sequence Input methods T NT TS NTS TP NTP
wsp LR EriE Bk 1 0.283 1 0.448 9 0.274 8 0.771 0 0.1815 0.400 7
Comprehensive suitability 1
PaS: J
Comprehenéiv': fgﬁfy 20 283 1 0-4489 0.2237 0.675 4 0.1815 0.400 7
P/ GREBRIIE L 0.364 1 0.643 1 0.440 1 0.855 1 0.323 3 0.509 1
Comprehensive suitability 1
Compﬁf‘;ﬁiﬁiﬂiw , 0.3641 0.643 1 0.3828 0.744 7 0.323 3 0.509 1
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