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Abstract : Low and extremely variable precipitatiohs limit dryland crop production in the semi-arid areas of the Loess Plateau.
These areas are also affected by serious soil erosion, and intensive tillage of conventional agriculture has worsened the
situation. Therefore, conventional tillage and five conservation agriculture patterns’, that is, conventional tillage (T),
conventional tillage with stubble incorporating (TS), no-till with no stubble (NT), no-till with stubble retention (NTS),
conventional tillage with plastic mulching (TP) and no-till with plastic mulching (NTP) effects on soil moisture profile, soil
moisture dynamics, soil water storage, evapotranspiration (ET ), water use efficiency (WUE) and grain yield were studied
through field experiments implemented in Dingxi from 2001 to 2004. The aim of the research is to identify a suitable
conservation agriculture practice for the area. Results showed that no-till with stubble retention could increase surface (0~
10cm) soil moisture content at sowing, which is very important for crop emergence because of frequent spring drought in the

area. Annual dynamics for total soil water storage in the whole soil profile(0~200cm) can be divided into three periods, that
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is, 1) soil moisture decreasing rapid with crop growth from late spring to early summer (mid of May ~mid of July), 11) soil
water profile recharging during the rain season in summer and autumn (mid of July ~end of October) and iii) soil moisture
keeping relatively constant in winter and early spring (November ~ early May). Results indicated that although different
conservation tillage patterns had no strong effect on total soil water storage in whole profile, there were significant differences
among the ET of the different treatments’. Ratio between plant transpiration and soil evaporation of NTS increased
significantly synchronously with increasing ET , and this improved the grain yield and WUE of NTS were improved. For the
plastic mulch treatments in which plants were placed in the furrow between mulching ridges, rainfall use efficiency and grain
yield were increased in some seasons, but this is a very risky practice for wheat because of serious crusting due to heavy rainfall
before wheat emergence, decreasing plant density, grain yield and WUE significantly. More importantly, this practice couldn’t
improve soil fertility sustainably. Therefore, no-till with stubble retention would not only improve rain water use efficiency and
grain yield, but can also improve the sustainable development of agriculture in this region in the long-term.

Key words :no till; stubble retention; plastic mulching; soil moisture; water use efficiency
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Table 1 Monthly rainfall (mm) in 2001~ 2004 compared with long-term average (1970~2004)

TIE

b

W H 1 A 2 A 3 A 4 A 5 A 6 A 7 A 8 A 9 H 108 118 128 #KikE
[tem Jan. Feb. Mar. Apr. May - Jun. Jul. Aug. Sept. Oct. Nov. Dec. Annual
2001 9. 2 9, 4 0 36. 1 11.6 55. 0 64. 1 57, 7 88. 2 21. 3 0 3.9 356. 5
2002 4. 8 9. 2 15. 8 28, 3 69. 1 60.0  62.3 42.5 25. 9 27.7 2.7 2.4 350. 7
2003 6.5 0 36. 4 22.0 ¢ 66.8 57.5 84. 5 148.7  66.9 65. 2 10. 0 0 564. 5
2004 7.4 1.0 9.5 2.8 49. 4 49. 1 69. 6 62. 0 56. 3 14. 0 5. 8 4.6 344. 5
£ F ¥ Average 3. 3 4.6 12. 1 28. 0 44. 6 53. 4 77. 4 82. 6 49. 5 28.5 5.3 1. 6 390. 9
TREBCVIY) 81.2 82. 8 66. 2 66. 4 61. 8 44. 6 56. 9 42. 7 52. 7 52. 2 132.9 137.2  17.45
1 #HRE5FZE
(DIXX A BT 2001 ~2004 FEHARUKFEHERESESHE W LE. X4 HBOTEL 2476. 6h, £ iR
6.4C,=10CHA 2239. 1 C,EFEFEM & 390. 9Imm(FE 1), 2% F2 REXITHMEEELMK2001-08-20)
& 153Imm, A T AP EAK L TFERFLAWVEK, — Table 2 Physical and chemical properties of the soil
F—R . FB/NERETHEREK, N + BEHEK N WEA N
,, o 5 = AE BB (DUL) KA T B Ka TR  HHE
(Ot H 8 KX TEMEBYES L, FEHAL ; Rulk o O o) (CLLgg) Organic
. ayer _ rainage ME ,
F 1
FrEA R 2 TR, Cem) (de/nsu:,;;) upper limit Wheat lower 1Fle d];?ez!ft ivls;i:e;
CIn Qwer 1t
(HEIRAEY F/NDNE(Triticum aestivum L.)EW 355 s (cm®/cm?®)  limit (em?/cm3) (em? fem®) B/78
MPLG (P, arvense LOFEKF R futE. HMBMBAENTK 5 1. 29 0. 27 0. 09 0.10  13.15
(Linum usitatissimum 1.. ), 5~10 1. 23 0. 27 0. 09 0.10 12. 86
1.4 Rt 10~ 30 1. 32 0. 27 0. 09 0. 10 11. 95
30~50 1. 20 0. 27 0. 09 0. 10 11. 43
i 48 i 6 AL HE, SR, B5Ea/NEHY [f
BB 6 TALH 3R S PR . BiE /N A DU M A 50~80 1. 14 0. 26 0. 09 0.12 12.58
—2003 - G —2004 F/NE ,RGFF W>P>W) N g >/ NF 110~140 1.13 0. 26 0.11 0. 26 11. 38
(2002 FE B 5 — 2003 FE/NE 2004 EH G, B P>-W—>P) 140~170 1.12 0. 26 0.12 0. 26 11. 22
170~200 1.11 0. 26 0.13 0. 26 10. 60

BARERFT] 4 REH 3L 48 AR AR EBL 4 X 20m, B



2328 A ¥ I 25 ¥

HLXBHED, 2000 E 8 A B GTERAR . TARFCHA B2 EE/PDERI 4500kg/hm?, LIeBFEWREFEREHHEHLER
/MK, | |

£3 ARBRAEMR

Table 3 Treatments description

245 * Code AL Treatments £:4E /& Desription
T & S B AE fEVIR J5 Z ORGSR = BF P B8
TS R +TTicH BHET AR T EEASF - KBHERTARERHEEAL
NT cik 2EABE BT HEABEI - KESHELAERS . WKREH 2,4-D MEHBREKRE
NTS S+ BT ER PHE BF BRE TR NT, IR B G MR AR R/ DK
TP RS BHE + IR & HEFRXE T, B —REMBGESHIR, 2R 30cm, B EE 20cm, 3k 4 F7 B0 3% #p PL7E 22 (6] $& #
NTP S+ B SETBHE , B R IEH R 7 R TP

e —

% | [6] the same below

H/MNEEFE 3 APHERN,BE 187. skg/hm? , 47HE 20cm . F AWK 4E N 105kg JRE ,46 %X N) , 46 P,Os 105 kg G BEFRES,
14%P,05)., BEEE4F 4 A L AR B E 180kg/hm?, 470E 24cm, BAWMA N 20kg(JRE .46 %W N), 4 P,O; 105kg G M
8,14 %P,05),

1.5 +#HEASUE BAMNERKIEKTSE MNERKRSHUWT :0~5cm,5~10cm, 10~ 30cm, 30~50cm, 50~ 80cm, 80
~110cm,110~140¢m,140~170cm,170~200cm, & 0~10cm AT HEIE,10~200cm FHHF F K NUME . L5451
1% 1k 1 5E . |

1.6 KAoFAREWUEHITHE

WUE (kg/(mm « hm?)) = =8 /ET

Y KBENZABEEDATRIE ET (mm)=P—AS, HF P BEYE KB B A FEKE (mm), AS BEHKE S %
ML EINEKTEE(MmmIZE,
1.7 BRI BAE TR A DPS &eitar th K.
2 GRE5SW
2.1 FEAPH LB ey K R o

HEATUEH A LEERBHARENNELCREBMHENBEBRMRE, —BREMHBERZLEETET . ARERPHEHESER
ST/NEBFHH L IESKEWNEZWEERELE 0~10cm 2. RHBEHERLEENTSFE 2002 £/ 2003 FHBRE T REKDTH
B, 2004 ENTS HRZEKBEKRRR BT RESLESKEORS, FEFHEARREMEN —~KHET 2. 6mm K,
MBGE R TR EKIER . KoM EXGHFAEZR;TMABT 2003 FRERKEE 200 FELBERELTHE KT T EIIL
BB ZRIZRE /D M FH G ,NTS A 2002 £/ 2003 EHHERE THEMPEZ T EES/KE R 2003 4£,NTS
I8 0~5cm LEEKEBRE TAEA 1.55 %, & TS A FEA 1. 68 552004 4 NTS 4bH b T8 B0 H

EREREFE, SENREBEREARRENNERZEZ LEAMRA ERHBREEE R+ HEE TR AL RS REE

—, T EE —BREATEHERERSETEYENPERE LT ESKE , XN R X RIEED 2. B EEF T EEN

BEX . HWEHEXRITFEBENERK.
2.2 TFFAEHA A 3B H K 44 R

NEFHER L EBH A AKSROEWE 4, AN ERBIEABERMAREFZERANR /D, SEMHHAEE,0~30cm
+ 2 &K B 2K K 5 28 A 4 R — 3. 2002 SE 1 2004 SEFF AR 0~ 30em /K B L& #0380 B3k 4>, 2002 FE AT e By T
EHT 5d TREKWERSAHE 0~5em 2 EFKEEEZERMVB/NEFR KT TFTRE DZT 2003 FN X B EH M, XS 2003
%6 A 25 H 13.5mm,29 H 6.4 mm,30 H 3.9 mm FJRE/KE X, 30~80cm T EZ/KELLIEFFHHBE D, K5 2 2004 FFF0E
&g B4 80~110cm EREBAE WL . —M, 80cm AT KA FBEESLLEHK,

HEHUGEFXPEEHNTHKTRRE(EODERLESNEFREERBAEMY,EREZABRAMAHEEZRMEAXE /DN, R
TEHE L NEFAEEEHE T MENBRMEHEHE 50~80cm 2 EFKENZEH/NT/NE.

XA NEFHERP MBI S . RPHHEREN L ESKEEZRE /N, REBOIRRE AT, KB
FHERELTESKENFERE. KPBNEBFERRREEZEE PR 30~80cm T ZWY K, B R KK G4y (40 2004 ), K45
R EL ,REBRITEAR 110cm, MHE IR AR AN EE . TLURWFHEEZ L EKTHENLNEE,
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Table 4 Soil moisture profile at sowing and anthesis 2002~ 2004 (cm?®/100cm?)

4 F i) HA YE 4 R E 2002 2003 2004
Stage crop Depth(cm) T TS NT NTS TP NTP T TS NT NTS TP NTP T TS NT NTS TP NTP
2.5 10.2 11.4 10.7 19.5 11.3 10.0 7.0 7.6 8.0 12.4 9.9 10.2 15.7 17.8 15.5 20.2 17.3 20.2
7.5 15.2 16.4 14.1 20.1 17.1 15.8 9.6 10.8 10.3 13.5 12.3 12.8 19.9 21.6 18.5 21.1 19.6 20.0
20 20.1 20.7 20.2 21.5 20.0 21.0 15.3 17.2 16.5 16.2 15.9 16.0 19.9 19.1 21.1 20.2 21.1 22.7
INE 40 15.1 14.8 15.3 16.3 13.7 14.8 13.5 14.1 13.4 13.7 13.3 12.9 19.2 18.6 19.3 20.0 18.8 21.2
Wheat 65 13.3 14.6 13.7 13.9 12.7 13.1 13.4 14.0 14.0 13.2 12.6 12.9 18.2 18.0 18.3 18.8 17.4 18.0
95 14.0 13.4 14.1 13.4 13.5 13.9 13.6 14.3 14.6 14.0 13.5 13.3 17.7 16.5 17.2 17.4 17.2 18.4
125 14.8 14.5 15.5 14.0 15.3 15.3 14.2 14.9 15.9 14.2 14.2 14.1 17.2 15.8 16.3 17.9 17.4 17.9
155 15.9 15.4 16.3 14.9 15.7 15.7 15.6 15.7 16.5 14.9 14.5 14.8 16.6 15.6 16.4 17.4 17.5 17.8
& Fh 185 16.1 16.2 16.8 16.2 16.2 16.3 15.0 16.0 16.4 15.6 15.0 15.7 17.0 15.6 16.8 16.8 16.6 17.3
Sowing 2.5 16.9 16.7 15.3 21.8 17.5 16.4 14.2 13.1 13.9 22.1 13.9 14.4 9.9 16.2 11.9 11.0 17.5 14.3
7.5 23.3 22.9 22.0 24.3 23.8 21.8 17.1 17.5 16.9 21.3 17.7 18.9 18.4 16.5 16.8 19.4 17.5 20.0
20 21.4 21.7 20.4 22.5 21.3 21.0 14.3 14.2 15.2 16.9 16.2 17.7 20.0 21.9 21.0 21.7 21.6 21.5
Pig 40 15.3 15.4 14.2 16.9 14.4 14.8 11.8 11.4 12.4 12.1 11.5 13.2 19.1 19.4 18.4 19.3 18.9 18.9
Field pea 65 13.6 13.7 13.2 14.9 12.6 13.2 12.4 11.2 12.5 11.3 11.8 12.4 18.4 18.1 17.9 19.2 17.7 18.4
95 13.6 13.8 14.2 14.1 13.2 13.6 13.7 12.7 13.4 12.3 13.0 13.6 17.2 17.5 17.5 18.2 17.4 18.4
125 14.8 14.7 15.5 14.7 13.9 14.3 14.2 13.1 14.6 13.3 14.3 14.7 16.2 15.6 17.2 17.2 15.7 17.1
155 16.1 15.8 16.6 15.2 14.7 15.5 15.6 14.4 15.8 14.1 15.2 14.6 16.0 16.0 17.3 16.5 15.2 16.9
185 17.0 15.8 17.4 16.5 15.4 16.6 15.5 14.90 16.3 15.2 15.6 15.6 17.1 16.3 18.0 16.2 15.2 16.7
2.5 7.2 6.4 7.2 8.5 8.2 7.3 22.9 24.7 24.1 24.9 24.3 24.4 17.1 16.6 15.8 19.8 15.5 16.6
7.5 8.6 89 9.2 8.7 10.7 10.2 20.2 20.5 20.4 19.7 22.3 20.2 16.3 14.9 15.0 13.9 14.6 16.0
20 14.7 14.8 15.5 14.8 15.4 17.1 16.6 16.4 16.3 16.0 15.8 16.1 9.3 85 9.6 8.4 9.5 6.9
N 40 10,9 10.9 12.2 11.2 11.4 13.0 11.8 11.6 11.1 10.8 10.1 11.5 10.1 9.9 11.2 9.3 9.5 11.4
Wheat 65 12.3 12.0 13.1 11.5 12.5 13.2 12.7 13.2 12.5 12.1 11.7 12.0 11.9 12.0 12.8 10.9 10.6 12.7
95 14.1 13.3 14.3 13.1 13.6 14.4 13.8 14.2 14.5 13.9 12.9 13.6 14.5 14.2 14.1 12.7 12.7 14.9
125 15.0 14.7 16.1 14.2 15.1 15.5 14.3 14.7 15.1 14.4 13.9 14.0 15.0 14.5 14.8 14.9 14.0 15.6
155 16.2 15.4 16.4 15.2 15.8 15.7 15.4 15.6 16.3 15.1 14.6 14.9 15.4 14.4 15.7 16.1 15.7 16.6
H 1€ 55 185 16.6 16.3 16.8 16.3 16.3 16.4 16.4 15.7 17.2 15.7 14.9 15.8 15.6 14.4 15.6 15.9 15.4 15.9
Anthesis 2.5 4.1 1.6 2.9 3.5 3.6 3.0 6.3 7.4 6.3 81 7.1 7.5 11.1 11.6 11.1 11.1 10.7 10.8
7.5 6.5 6.4 7.0 6.4 6.7 5.4 9.3 9.0 6.6 9.4 9.5 9.4 11.5 12.5 10.9 11.0 12.6 12.2
20 17.9 18.7 17.9 18.6 18.1 18.0 15.1 14.4 15.7 15.2 16.0 15.2 9.4 10.2 12.1 88 12.0 10.6
HE 40 14.4 14.6 14.2 15.3 13.7 14.3 12.7 12.0 13.4 12.5 12.5 13.9 13.5 14.2 13.8 12.4 15.0 13.3
Field pea 65 14.1 14.0 13.8 15.7 13.6 13.7 12.7 11.9 12.9 12.0 12.3 13.1 15.1 15.1 14.5 15.2 15.1 15.0
95 14.1 14.1 14.6 14.5 13.6 13.9 13.6 12.6 13.6 12.8 13.1 14.0 15.8 16.2 16.5 16.4 16.1 16.7
125 14.9 15.0 16.0 14.6 14.5 14.5 14.3 13.4 14.7 13.5 14.3 14.9 14.9 15.0 16.0 16.5 15.0 15.9
155 1.2 16.2 16,7 15.4 15,0 15.7 15.2 14.4 15.9 15.0 15.5 15.5 14.9 15.1 16.6 15.68 14.1 15.9
185 17.1 15.9 17.4 16.% 15.4 16.3 15.8 15.4 16.3 15.2 15.5 15.7 15.6 14.9 16.3 15.4 14.0 15.7
2.3 AEIALHE 2001 ~2004 48] 7k 43 A fk & 3
X1 AE 2 AR NRAERS 0~200cm HIEFHEHE/KEHN TS, A TFEARIEEWM T EHEEKAKENHEFE£R

LAAb 3R R 2 e F] A HAA R . M 2001 4F 8 H E 2004

10 A &AM EN B TR KBE. BT~/ ERIERS T.TS,

NT.NTS.TP.NTP 434> %)% 310.313.315.313.300.307mm,/NE B ERIER S T.TS.NT.NTS.TP.NTP 4t 3 43 5 A
302.295,307.300.299.312mm, H i S EARRRIPEMIERE RS L EHNH F/Kg7 LB/ A XK

B K, T H i X A 5 R B9 K o & B 7 B 30 1A A R 3k B S

BAR LRSS FEEAES SN (DEEEYREBREREBHAGC APE~7 AR . WHIF/NEZRKT ~H
HoM-RBW s RKER.E/NEFEKEY 160mm ., i T A0 — 262 TR ET B £ 4>
KERBE TR, OBEKHEMBFHT AFa~10 A TED . ZNPEELTSEHMXHNTZE, ZHEFHFEK 198. 2 mm, -
FHEKE SRR EEX—MNEMER, T EI RS KEZIFANRE
2,00 2002 EZET AR KL 122. 8 mm, B 1 F1E 2 FA] LLF H 2002 £

EXBERIKBEKBL, L EHEE LEKTERERE,
ZBH I EEHFEK BRI 53. 8 mm, A 11 A ~%B4

- FIERIER- K EF A
BHEK LR (DULY ,BIMED B ROK 8 LR,

ETCE BN (OAFERBPALI~BES5 A LA .K

L RE K &4 121. 4 mm,

= P 8] A2

L. 5

ik +3ES

- 3K g1

- 3 ¢ B 15 18 B B

EZMARE 3 ATHTLER EFEYRTRIREEKER DT

<5 A R A A A KB HERRE.

2.4 AEVGRIFPE B VE 5 ol X 1R B FE /K B /Y 2

ARRIPHEER B TIEYMFEEKENERS iR, AB/PNELRRB G K,
N BEFE KB D8R 2004 FH G INAFHFEH NTS 5 NT ZEEZF AR EKS
E58E T.TS.NT.TP.NTP £4%€ 9.50.13.24.29.12.12.24.14. 37mm K K45 ;NTS it B

NTP L% 6.64.10.11.13.50.11.19.9. 96mm BjK 4.
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N, SRt AT ERERRP
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2001-11-28 2002-06-02 2003-01-03 2003-09-20 2004-03-04 2004-10-13
HEl Date
1l BE—-/NEREZR(P>W—-P)0~200cm +EHEY KEMIETWL
Fig.1 Dynamics of soil water storage at 0~200cm profile over seasons(P-—>W—>P)
560 45
'E HN D il 0n BN SnEe-n-E SEn--ue-mk
g 510~ 4 T —a— TS 40
= —a— NT —&— NTS 35
i E 460 - | TP —+— NTP
¥ H = TiRHK R DUL —o— /NFE K5 T K T 30 g
g8 HMOr | o BGHBKSFRCLLps  CLLwhem g
ﬁ X — MK Rain 25 .S
< 360 w 7
gz | L 1Y 0 3
- et W R E
S 310 it : /e Nl
N E _..'J 2\ ) AV TN | \ 15 .
L= 7 ¢ 260 ' e ::_‘! -4 oy ‘_'.::f'
Rt ~ C -
é J ll ‘.“ r‘l \1 ..|I' 10
= |
| I 01N SORY W10 111 ) 1|l1l| Il "I 5
| 1V 1 .
160 NIENE 1t 1 LT R TE AR T LI TR s Wil l I!II"IIIIFHII 0
2001-08-15 2002-03-13 2002-10-09 2003-05-07 2003-12-03 2004-06-30
2001-11-28 2002-06-02 2003-01-03 2003-09-20 2004-03-04 2004-10-13
HRi Date
B 2 NE-HBIBIERK(WP>W)0~200cm +IEH EIEKEHINET
Fig. 2 Dynamics of so0il water storage at 0~ 200cm profile over seasons (W—P—>W)
RS AEERPEHIEREXNEYDFEKEBRIG(mm)
Table § Evapotranspiration( £7") of different treatments(mm)
AbFE Treatments
Y4 Crop 5y Year
T TS NT NTS TP NTP
FH 7MF Spring wheat 2002 261. 34a 267.81a 243.16b 266.51a 246. 85b 247.83b
2003 295. 16a 283. 13ab 274, 04b 292.51a 288. 53ab 288. 60ab
2004 279. 86bc 274. 22bc 260. 33¢ 305. 8ba 292. 77ab 285. 32ab
#i & Field pea 2002 183. 92a 179. 37ab 172. 46b 180. 87ab 179. 10ab 173. 75ab
2003 175. 93ab 172. 98b 171. 88b 189. 24a 176. 60ab 178. 80ab
2004 198. 03a 195.11a 192. 95a 207. 66a 188. 51a 195, 35a

Al — 1T EMIARNEFHRAE —FARICHEE S KF EHEEERUsd

difference at p=<.0. 05 between treatments in same year (Isd)

2.5 ARRPFUESEEET aEY ™8 KA

3a I B & RMEK 6 fim. XFT/h%E,2002
FNEREM T LW ATA —
2003 4= NTP r= &1

I NTP B1%,

¥

P

A 2002

BASH TP #1 NTP =E& K.

Different lowercase in the same row represents significant

FHRHEFEEWNTOAESEES . 5]
K 23.5mm ZZWFEKUA AR 4 H) iS5 REELHERE™EH, EHBEE,

e LNTS AN E., 2000 E TP EE,,NTS kX2 ,fB NTS 5§ TP a1 %

fth A0 3 (8] 19 22 7 1k B B & KF . TP
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FARE ME5HMLEEMERABEEKF. BLH NTS 7E 2002 & 2003 4 7= & # £ & & /Y, 2004 B4 A TR R
SUKFEHEEFEEZR B . B EZ - REBEATHITURSHF/PENGHIN 2  MBEBEES LEF B0 LR ESE
Y=g BES5 NTS AR KR, HEAEKBREZNEHRNZEEFRTE,

R6 AERPEHHERETEDHNZFE (kg/hm?)

Table 6 Grain yield of different treatments(kg/hm?)
R Treatment

Y9 Crop 1 Year

T TS NT NTS TP NTP
& /IN# Spring wheat 2002 1816. 05b 1735. 75b 1413. 50c¢ 2150. 67a 1385. 39¢ 1258. 42¢
2003 1416. 05d 1645. 75¢d 1544. 73d 1825. 48bc 2033. 07ab 2139. 88a
2004 2188. 94b 2162. 09b 1664. 10c 2381. 99ab 2625, 36a 2170. 90b
# 2 Field pea 2002 1652. 82ab 1526. 77bc 1416. 28c 1789. 72a 1614. 00ab 1528. 72bc
2003 881. 35bc 823. 07¢ 803. 15 ¢ 1269. 47a 1061. 76b 1022. 31b
2004 1708. 21a 1681. 25a 1495. 58a 1667. 59a 1761. 66a 1511. 93a

Al — T LW ARNEFEZRERBE —FEARBELHEEBIFE 5% KFE LK E FEFZFH (sd) Different lowercase in the same row represents significant

difference at p=<.0. 05 between treatments in same year (lsd)

2.6 ARIRIEBFE RS XS 1E B K 70 F) 3R 6 #2 e

HE7ATUEH ARRKRPEHEFRESFENDNEZNTEKDMARENREHRARS “BEAHLU, —REeH ST E R
(NTORRBRESE/NEZNREZW KSR HEZER, TP 5 NTP EFEF b URSED K A HER [BEENRERK, H
HEET KB Z M EL RN 85K WUE,

X7 AERPEBERRETIEIRIKS R ARXE (kg/(hm® + m))

Table 7 WUE of different treatments(kg/(hm? » m))
At Treatment

fE4 Crop F o Year T TS NT NTS TP NTP
FH /NF Spring wheat 2002 6. 33b 6. 45bc 5. 80cd 8. 06a 5. 60cd 5. 06d
2003 4, 81d 5. 78¢ 5. 62¢cd 6. 24bc 7. 03ab 7. 40a
2004 7. 81ab 7. 89ab 6. 38b 7. 83ab 9. 00a 7. 70ab
7 F Field pea 2002 8. 99ab 8.47b 8. 28b 9. 89a 9. 02ab 8. 79ab
2003 5. 0led 4. 74d 4. 66d 6. 70a 5. 97ab 5. 71bc
2004 8. 64ab 8. 62ab 7.74b 8. 03ab 9. 40a 7. 70

Bl — 1T EHAR/NEFEZRERE —FEARLHEEBLE 5% KFE LK B F ZE 7 (sd) Ditferent lowercase in the same row represents significant

difference at p=<<0. 05 between treatments in same year(lsgl)
3 /MNgS5itie
3.1 AFBEPHEBEERENEZERLEKRGTEEEWERR . AHBETERAEDERRPEAIUB L REKTEZL . BEE MR
+ESKE AR EF GHEFEERE X AHMELTARENEH (FYBESEE N ZABFEHAEZRETLBEE AL
B SN MASREZS S . BAEH SRR ISR HIEZKEL WD,
3.2 HIREEHERKX 0~200cm T EHEV KEOKF L2 NEZNMT 3 MR (DFEEEYRERERIEH G AF
Bl~7 AHED; (OBEKNENHE T AP ~10 AT (OEAFREHAL A~BE5 A L4, .
3.3 HTEMITEVKENEFRE . EREMNEKEFHET . REARRPESEREXTBAN#E LK EBRZEA KR BRE
MFKBHFEEREER. AHBAESSEN N TEDREKE . BED - BURKIMAZROEERET . A LHHTE
EERNMEYRKENRINGES TEDXBREKSRENELZZEHLLH.
3.4 HIEBESOEXHBEMEMN L FAMBEESE TEEMREKEFTIEDIRX., XMEXERKARNELSEANSE
KEXELERRLAEMTIEKSVERAANED =BORES . BEHEAE —RERKE S, M EE F/E R ERE,
FREE . HETREET RS AR M RESEERE BRSBTS LA RBESRAYRER . A
MT B NWRFERS.

B2 EHETEREBERXLEA#BEFEENERPERVER . BEFEAFEIXTEREKNHEAH . REED™E,

A e R BAZ RGN RERA FEEF L EE T,
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