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(NTS)ZE LR B E i P R W — MR E T ik, R HETBEE(NTS)EFREH HEEFk AR BUlis
FRAETEMAFEAHTHHEUHEEEEAREE AARBENRKMIRRUHE S, Bl ERFELE
JE T B X S HE e A AEAT B 3 (NTS) #y tRIP MBI A (X R B A 2 m 2, % P i B Wy T B B T i KRk W 77

KU Ry B 2 E N H LB R
RESES. s345 TEFRIRE. A

HLEEETREXEKE/NEFEERER T
ELRIK E VR HH, TR Sa 4, Wi 55
GOS8 Vil eSO NI =3, YN BN 13/ 867 5N
KR Z A 2 2R A M R 2936 1% X AR S FR R N
HERTMATRERE, RPERHER AN &
FERMEGERHE R I 1T & 2 SR — 1 KL 2 IR
REBGCHTEA s EAE Ry — Tl sl ARFE LRI ER
sl gy g B E RS . 1T LA O i e AL SE B
P ke — R A8, X 8 R T R X AR
GAOFHEER S MR PR EL S5 b N T
P, BAERTOE G X RO F AR R &
A SEAZ X ARAF PO A T 18]

L s A i
L1 H{X#5R

55T 2001~2005 AFAE i Aol K2 e v 5
RAESLARE T, X8 iR R R X F
Pk 2 000 m, AR FHAR S 592. 85 kJ/em”, H B8
BH%C 2 476. 6 h, EH S 6. 4C, =0T
2 933.5°C,=>10°C filiE 2 239. 1°C; Jo 7 #H 140 4.
ZAFHIREK 390.9 mm. 72 L E 1 531 mm, T
JB 2.53, SO/ RIERAY K A 365 mm., 28 7 R %L
Oy 2430, NSRBI FR ALK, 3 SR A
Bt LRAEK LRIRE. T8 5. KRR
4:0~200 em TIEAF 0 1. 17 g/cmgy 2
IKE T 300, AN kR 2190,

L2 R5Eigit
I AL 6 N Ab B, SR /N B ST B

WekS B #5.2006-04-05

NEHS . 1000-7601(2006)05-0014-06

VB A EE 4 RER L 48 AN N 4 m
X20 m, FENLIX A HED, &AL 0 AL G Bt
VEAREDS (T) RIS (NT) AL G HELE & 7S
FRIERHI(TS) e HFREFF B 25 (NTS) MEFHHEL &
HORFE 25 (TP) S B A 55 (NTP) .

Horp KB /N 22 S B 2 V8 35, #E P i
187.5 kq/hm” s Bt WAk 1 2 &R 180 kg/hm”,
N B AT HELE N 105 kg/hm®. 4 P05 105
kg/hm”: i 5 &AL FEIHE4E N 20 kg/hm®, 45 P2Os
105 kg/hm”, 4 HEA R A o FE AR TE A% Tl 5 i 36
AN, TP A1 NTP FrHBHE S 40 em 58, 0. 015 mm
JER B 2,7 W FI & 60 kg/hm®, T \NT TS NTS
FAHR Al K 2 B i Y S B 4B FRALAE B TP A
NTP 24 Hh () 2 28 7 B2 B 0] 425 Fh UL #E Fh: TS F0
NTS & H AT RS FEN b 1 a HrEEp /N RS S5 5
FFF REFE R PH834E ) 3 000 kg/hm”

2 R 508r
2.1 FEBEAXEIIN DT

B ER R AR R A T

T A& S #HHE A 55 (Conventional tillage with
no straw ) : N TR 55— R BHE (kG & ik
1) IRBHES AR S =BHEO Af)—
B KHE R KBE (- ARG >R AT
B N TUOR, #HE 28 R S X 2 e vl
b X AR SR VRT3

NT . % #F A7 25 (No —till with no straw cov-

EETE . P A/E H ACIAR “$2&H i 8 L& V0w 540l B ) M BT8P T 98 (LWR2/1999/094)
Ve oy INA 9T 0 B (PIZE LRI B E BN R PEREER T SE . E-mail:slj1226@tom - com,
*@RAEE SRR B 8 R AE ST, E-mail :zhangrz @gsau- edu-en,
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TS . 1% 4t #f 1F 45 & 5 #F i& H ( Conventional
tillage with straw incorporated ) . f5 F it H T —IK
BHERTEERT, eI RER T,

NTS . % #F 45 FT 78 55 (No —till with straw cov-
er), (E S PR B G AT HEAR AR NT .,

TP . 1% % # 1E 45 & #h I 78 35 ( Conventional
tillage with plastic mulch ), 7E 55 — i 5 F F B A
HUEEIE, 1% b ) RO 1% PP AL 1% B, e /B2 A
T,

NTP . % #f i J& 7 35 (No — till with plastic
muleh ) » FEA 27 BR L M F 78 AT IBE » 438 Tl P A )
LSS, e AR NT,

BN R AR AT AL XFF NT  NTS NTP =44k
AR PP SOIR AL 2 bR T B B R A T
AT T T TS TP =AM AE = HE X — i 2
MHEREMN S HME S, RIS prE o
BB L FE LN T 42 /I\/hmz\gjj 21 4~/hm”:
AT TR AT 25 4~/hm”, AL E B EE AT S
A/hm’ B EEEAT 7.5 A/ hm”, FBRHFEAT
34/ hm” W e Fg AL 20 AN/hm®, #EE X353 N
FEs I BN AT LA B ARl A 72 v 4 1 P BB Y
FENFIAR 7 S A, ) Al 205 2038 PRA 7 3%
RNIF b B B A BN AT 0 #r . WAk 1, i TS FT
SEAVEYI= BB IR AT BN 2 B R
— PSRRI N B —Fh RS FFRI RN

x1 TELEBEIEEEA(FT/hm’)

Table 1 The input of different treatments(yuan/hmz)

JNZE Wheat B Pea

NI H Item

T NT TS NTS TP NTP T NT TS NTS TP NTP
FT Seed 262 262 262 262 262 262 306 306 306 306 306 306
424 Herbicide 90 90 90 90 90 90
LB Fertilizer 588 588 588 588 588 588 358 358 358 358 358 358
Hufi Plastic film 660 660 660 660
#Fh Sowing 225 225 225 225 225 225 225 225 225 225 225 225
AHLEL Farm machinery 75 75 120 45 75 75 120 45
% 71 Animal power 315 315 315 315 315 315
A Man power 900 280 975 355 975 355 900 280 975 355 975 355
FEFF Straw 450 450 360 360
£+ 1 Total input 1 2360 1445 2440 1520 3145 2225 2179 1259 2254 1334 2959 2039
£+ 2 Total input 2 2360 1445 2890 1970 3145 2225 2179 1259 2614 1694 2959 2039

A L MRS AN A3 2 T REFTR BN . ANEEH 1. 4 56/ kg, ANEEREFTHE 0. 12 58/ kg. BT 3% 1. 7 58/ kg, BAEL RS FTH% 0. 15 55/
kg HiF54% 8.5 55/kg. BB 2. 70 76/ kg, 4 P205 #% 2. 90 75/kg. A TH% 10 56/ THER . & 11i% 15 5/ TIER .,

Note: Total input 1 does not include the cost of crop straw ; Total input 2 includes the cost of crop straw - The price: wheat seeds 1.4 yllan/kg,

wheat straw 0.12 yuan/kg, pea 1.7 yuan/kg, pea straw 0.15 yuan/kgy plastic film 8. 5yuan/kgy N fertilizer 2.7 yuan/kgs P fertilizer 2.9 yuan/kg,

man power 10 yuan/d, animal power 15 yuan/d-

B2 1 nll Ng/NER R E., TR A
FEFFEUARN o BE(NT .NTS NTP) &AL FR R A% A
ESZ/NTFHHE(T TS TP) &AL B SN P34 7]
WA 900 T5/hm”, L5k 30%0~40%, x
BUEMT T.TS.TP BATER RN L] AT
A ABLENT B WK RN L & F NT
NTS .NTP,

RIHFEFFENEE, NTS 5 NT i NZF A K,
NTS bt NT 248 A 75 55/hm”. NTP 5 NT # A%
SRR, FEEM A BN K, ST ANFEFFAY
BNE NTS BN NTP 20, 1 18 JLFhBEVE
T NT BN /0 8 — R BEE 735, NTS K
Z.

2.2 AEBEARNIEDTERER~ ST
2.2.1 TE#MEZ Xtk =204 (EW-E
AR 52w R A LB AR R AL
VEVIR 205 P BEHEA T34

La WA PF =B ras Ran sk 2 fros, 2002
NSRBI IS E/NE NTS B = R, 35
HE A HE A pY 22 53k 8] B 3% K P, 2003 5 2005
L RTF/INZ L NTP B 77 Bede s 77 B i) 2 A
T, 22 RIRE B E K S FHE, NTS 7~ B s,
2004 4E, TP MBI 5/ - B f s NTS IR,
4 a PR, NIRRT IE RN B BRI
& :NTS. TP NTP.TS.T NT, HA4 NTS #HX}F T,
INFEHE T 349 kg/hm” | B F G 254 kg/hm®,



16 TR X AV AF 5T w524 %
B SEGEHHE T AEHE NTS —#b il LR/ ZSBEM &,
K2 FELBROEHEF B (kg/hm®)
Table 2 The comparison of crop economic yield under different treatments
AbFE Treatment
YE#) Crop FEf)) Year
T NT TS NTS TP NTP
2002 1816h 1413¢ 1735h 2151a 1385¢ 1258¢
2003 14164 15444 1645¢d 1825b¢ 2033ab 2139a
JNFZ Wheat 2004 2188 1664¢ 2162h 2382ab 2625a 2170p
2005 2900p 3076ab 2987abh 3327ab 3277ab 3578a
P15 Average 2080 1924 2132 2421 2330 2286
2002 1653ah 1416¢ 1526b¢ 1789, 1613ah 1528he
2003 881he 803¢ 823¢ 1269, 1061h 1022h
BT Pea 2004 1708a 14954 1681a 1667, 17614 15114
2005 16864 18164 1911, 22204 1980, 21484
F-H) Average 1482 1382 1485 1736 1603 1552

A AR R RUNG FREROR A R AL AE 5YKF L B EE R,

. . . e . < .
Note: Different lowercases in the same row represent significant difference at P<5% among treatments in same year ( LSD)-

2.2.2 T RMEF KO ed e = o TR
A, P B R R e AR N, PR
BPERV/IN, O R GE S AR5 1) 22 B AR BRI
TEWYRES) B B A B RS, T R
FT R FEKEEA R BFEZRMETLREKX,
BT IX A A 77 ) R A -, Kt B E
224 K523 A [F] AL FRAEY) 7 B 22 1K

MRS BIRE S RG T BL 7 R E
RGFREER EEAEIR,

(1) B -EfRshE™,

K = (maxA —minA)/A

K. A FOREETE; A FoRiH RN E S,
K BB, ARS8 E VB , Fr2e bl ar

(2) ARG ER AR

cv = §/X

X, S FoRbrEE: X FORFH%: OV RRER
RHL TR RZE CV BN, AR Pt ik
5 FELLPE Rk AT,

FIH LA EPIAHE AR SEAT 20 B, B L3R 3, Xt
2002~2005 4F 4 a FAAEBEAY P BRI T AT R
B, X F /AN K AAE M /NEIRARIK 2 NTS | TS TP,
NTP.T NT. CV {HMN/PNEI KKK SE:NTS, TS, T,
TP.NTP NT: ¥ FBE K HMN/NE] KKK E.
NTS.T.TP . NT .NTP.TS. CV {l \/NF| KAR Y 2
NTS.T.TP . NT.TS.NTP, AREH G L/,
NTS #9 K {5 CV {A 7€ 40 2 #02 Fe /Al B
NTS =28 R 4 FEh 2/ e, XUl
NTS A= B8 I AEAS A B9 A2 7= 540 T L B BkE
e At A A RGR AL SN R 2

b
HE /),

"3 FRLEEYFEREUINE

Table 3 The stability analysis of crop yield under different treatments

J/NFZE Wheat Bi 5. Pea
T H Item
T NT TS NTS TP NTP T NT TS NTS TP NTP
e
PR (K) 1.11 1.28 0.87 0.74 1.02 1.19 0.91 1.11 1.26 0.90 1.01 1.16

Yield librating degree

PR R AR CV 0.30 0.39  0.26 0.25  0.32

0.38 0.26 0.34 0.35 0.24 0.26 0.361

2.3 IO

PR A A $8 N 7= B 5 O SR 7 4% b Al
N BTG MR L AN RS XS R BEE T
HI AT et AT LR & i, Bk .

(L) P 0/ D= HE(0)/BNE(T)

(2) ZEIN(E) =/~ thE(0) —&AE(D)

(3) &VXAEE Ea=E/I, E AN, I
BNE,

(4) B4 Yo=Y/ Y. ANY Rr-mi e,
Y B P R (R AR R .

FIF LA EFEFRHEAT AT HARZE R LR 4,
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Table 4 Economic profit analysis under different treatments
/INE Wheat BiE. Pea
I H Item
T NT TS NTS TP NTP T NT TS NTS TP NTP
— 2
F",’:H(j[,/hm ) 2912 2690 2985 3390 3262 3200 2519 2350 2525 2951 2762 2638
Output
— 2
fﬁ)\ 11(7E/hm ) 2360 1445 2440 1520 3145 2225 2179 1259 2254 1334 2959 2039
nput
L — 2
Iﬁ‘)\ Zz(m/hm ) 2360 1445 2890 1970 3145 2225 2179 1259 2614 1694 2959 2039
nput
F&.H: ! . 1.234 1.862 1.223 2.230 1.037 1.438 1.156 1.867 1.120 2.212 0.933 1.294
Out/lnput ratio 1
FE&HZZ . 1.234 1.862 1.033 1.721 1.037 1.438 1.156 1.867 0.966 1.742 0.933 1.294
Out/mput ratio 2
— 2
SN 1(78/hm”) 552 1245 545 1870 117 975 340 1091 271 1617 —197 599
Net income 1
— 2
AN 276/ hm”) 552 1245 95 1420 117 975 310 1091 —89 1257  —197 599
Net income 2
LRX Tl 25 2R 9
<16?xi§njilf/4) 23.4  86.2  22.3 123.0 3.7  43.8  15.6  86.7  12.0 121.2 —6.7  29.4
Economic profit rate 1
LAl 2% 3R g
ﬁr@$xi§n352§/6) 23.4  86.2 3.3 72,1 3.7 43.8  15.6  86.7 —3.4 74.2  —6.7 29.4
Economic profit rate 2
3 5% ()
W= () 0.0  —7.5 2.5 164 12.0 9.9 0.0 —6.7 0.2 17.1 8.2 4.7

Yield increase rate

I L FR BN BN 2 FOR BENREFF N, 7o 4 a S4B E BG4 B H /N Z KB E L.

Note: 1 means that total input does not include the cost of crop straw : 2 means that total input includes the cost of crop straw - Output is the aver-

age yield of wheat or pea in four years Xthe price of wheat or pea-

k4 R, Tie B E T NFEA N, 42
NT NTS . NTP FEH L AHION | LR34 25 SR AT I 2.
=T T.TS.TP.T TS TP & N 577 th AT, &
FHIBEANKT M, it 2, T NT. BARRED
FEARBA N HIRRERE 1S 77, NTP AR AE
FEOERNE S B A NTS &, X+
NTS. R R/NEIREBIT 24 AR FF A BN
BRI SISO LR R SR 4 AR R,
FEJLMERR R NTS BB AR B K 4 i FE AP A 1
ANBF, NTS #7282 b, &35 2085 R ALK F NT, {5
NTS ZEUg N =R E L NT &, S5HE LA GEHE
FHEL. NTS WUANEFR 2 F R . X TG HHE
T, SR AEFF AN, NTS B 52 T 1y 1.9
~2 % ARIONE T 39 1320 55/ hm” IR
JET 1 5~7 4%, PR e 1620~1700 5 2 R 3
FEFFEONET, NTS P82 T 59 1.5 £, 4l
NEET T840 900 76/hm”, BRI, NTS 2 JLF#HE
Ti ¥k & R s AR —
2.4 EFEHKFES

Hepe )RR — NG RGAE—E iFIA] 25 A] B
BT RSLAM R AL FIERN R TSR E
ERN T — MR AT R @I XA R4

PIZEIE Y Y RS, A T A N ILANAET 148
{7
(1) Py Ry+HEr=3, 01 Nr7E, 1 oy

(2) P2 NP, 02 NP={ES To W)

(3) Pz WREHEFZE, 03 HF-E, Is NIRANR
Y2 L ANELHE Y BhE ) T,

(4) P REGELHEF R, Py HLHAETE, Py
5 BHE AR, Py RS AR R,

R LA EHEFRHEAT AT S5 R R AR 5,

H2 5 I A RIS/ N 2B X T 4
A F=% P NTS Byt A =% Py #f 2 5 K
TP 5 NTP IR Z.NT Z&/MY. X35 a4 %
P2, NT £ K. NTS NTP IR Z (H=FEZ R A K. T
/N, TSR P AT FREFFRI RN
B NTS B THEAHE, SRR, NTS
fURTF NT, ZeBHE=R P AR RE AR
TNCNTS GG ETEZ R R KRN, ZEETE
HAREIIMEIK 2 NTS NT NTP TS . T . TP, X}
FAEGHHE T, YA THFREFFAN NTS ZE& 4=
FRET WL 7I~1.75 £, B R 8NET. NTS
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CREHEARET Y 193~ 157 £, Bz, T
TEARE AT N NTS (&5 & A7 R B E & T

T, Nk, NTS f A 7= R IKCE B 78 JLAS AL B AP B b
B —,

RS TNEALBEFHKFRR

Table 5 The productivity analysis of different treatments

/NFZ Wheat Bi 5 Pea
1% H Item
T NT TS NTS TP NTP T NT TS NTS TP NTP

- % (T 2
EH AR (T8 hm) Py 2912 2690 2985 3390 3262 3200 2519 2350 2525 2951 2762 2638
Field productivity efficiency
7 P (T
I BN (T N) P2 32.4  96.1 30.6 95.5 33.5 90.1 28.0 83.9 25.9 83.1 28.3 74.3
Labor productivity efficiency
2 % 1(5/ 51
BEd kA 158/ T0) Ps 1.99 2.31 2.04 2.91 1.50 1.71 1.97 2.40 1.97 3.01 1.39 1.57
Capital productivity efficiency 1
I’ X 2(70/ 7T
YEd R 20/ 58) Ps 1.99 2.31 1.56 2.10 1.50 1.71 1.97 2.40 1.54 2.20 1.39 1.57
Capital productivity efficiency 2
itras 2
GLEUE P_ . . 57.3 84.2 57.1 98.0 54.7 79.0 51.8 77.9 50.5 90.4 47.8 67.5
Integrated productivity efficiency 1
[ =was 224
LU 57.3 84.2 52.2 87.9 54.7 79.0 51.8 77.9 46.5 81.5 47.8 67.5

Integrated productivity efficiency 2

I L RR BRSO 2 R BBRNTHREFT RN

Note: 1 means that total input does not include the cost of crop straw, 2 means that total input includes the cost of crop straw -

S 4w

L) GRIPEDFVEIL Y AFRS AT B 25 (NTS ), i
TN BN 72 LR BRIt B B0 22 35
iR AR TAR GEBEE, NTS ALAERS 1524
5580 T HRON T EL AT ARSI B B

2) PRAPPEBFE I B e HFRS AT B 2 (NTS) 77 &
X TREVELF . RPFASFTE R (NTS) RA ™ Rik3)
JESRG7 B2 R RBC L EHHER AR/, 3
FERE ) HLBGRRE SN IR 2L R RE 05 - £55

3) PRI PEBFE L B e pFREAT B 52 (NTS) A7
FKVm. GEGEPAEH LB % BE A T
(NTS)Zi& AP R A BE(T )R 1. T1~1.75

(~7
Mo

B2 AR R S T B DX S S B T
(NTS) B PRI PERE VR I, AN OUA B TR = R ™
B PR ADTRLS 16 T] AR X AW Y AT RS A
J&,

£ E 3 k.
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Evaluation of economic adaptability of conservation tillage
in the semi-arid areas of Loess Plateau

SUN Lijun's ZHANG Renzhi’. CAI Liqiong’
(1. College of Agronomy, Gansu Agricultural University, Lanzhou 730070, China;

2. College of Resources and Environmental Sciences> Gansu Agricultural University, Lanzhou 730070, China)

Abstract : Basing on the experiment of conservation tillage conducted in the semi-arid areas of Loess Plateau
from 2001 to 2005, the economic adaptability of conventional tillage and © kinds of conservation tillage was eval-
uated by using the agro-economic evaluation method- The results showed that no-till with straw cover (NTS)
was the best method among various treatments, and the economic efficiency and production level of NTS were
the highest. The productivity of NTS was much stable and the resistant-ability of NTS to environmental disas-
ters was much strong- Therefore, NTS is an effective way that can not only increase the crop yield but also im-
prove the sustainable development of agriculture in the semi-arid areas of Loess Plateau in central Gansu
Province-

Keywords: conservation tillage; economic adaptability ; evaluation; Loess Plateau
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Effects of no-tillage with stubble retention on soil
temperature of rainfed spring wheat field

HUANG Gaobao'» LI Lingling' »ZHANG Renzhi’, CAI Li-qun’, Guangdi LI"; Kwong Yin CHAN'
(1. College of Agronomy, Gansu Agricultural University, Lanzhou 730070; 2. College
of Resource and Environment, Gansu Agricultural University, Lanzhou 7300705 3. NSW Department of Primary
Industry, Wagga, NSW 2650, Australias 4- NSW Department of Primary Industry, Richmond, NSW 2753, Australia)

Abstract: The field experiments were conducted from 2001 to 2005 in Dingxi on the western Loess Plateau
to investigate the effects of no-tillage with stubble retention (NTS) on soil temperature in the farming system of
rainfed spring wheat - The results showed that soil temperature was affected mainly by air temperature, and also
by soil water storage- The more water stored in soil in the summer-autumn wet season, the lower the soil tem-
perature was in the following early spring- The difference of soil temperature between NTS and conventional
tillage (T) were consistent under different weather conditions- The soil temperature of NTS was more stable
than that of T- The average soil temperature of NTS during the wheat growing season was 0. 5C~1.6C lower
than that of T and the difference of soil temperature between these two treatments was the greatest in jointing
and maturity stage, but there was no significant difference during fallow stage- The yield of spring wheat under
NTS was 8.8%0%6~28.8% higher than that under T ; however, there was no significant relationship between
average topsoil temperature and grain yield-

Keywords: spring wheat ; no-tillage with stubble retention; soil temperature; grain yield



