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Studies on Water Consumption Characteristics and E ffects o f
Crops Rotation in Plateau o fNorth Hebe i Province

ZHANG Lifeng, BIAN Xiwu-ju, LIU Yu-hua
(Hebei Agricultural University, Baoding 071001)

Abstract Experiments were carried out in 1994~ 1998 to study the effects of crop rotation and crop
water consum ption characteristics of field w ith sandy chestnut soil in plateau of north Hebei province .
Five crops including spring wheat, oat, pea, flax and potato were exam ined. There were few differences in
field water consum ption am ong the crops during the grow ing season. WUE varied significantly within a
range of 1. 347~ 11.177 kg* ha '* mm™ ' among crops and 11. 44% ~ 46. 66% am ong previous crops. It
was pointed out that the land equivalent ratio (LER) can be used as an index to evaluate the biological

effects of crop rotation com prehensively. The 2~ 4 year crop rotation patterns with higher LER were

estimated in the paper.
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Table 1 Average field water consum ption of different crops in grow ing season

I
R L
ucceeding crop
P revious
crop U fig 7 Wi 5 Wbk T4 B SEH
Spring wheat Oat Pea F lax Potato Average
ENT 3 315.5 324.2 317.8 312.2 319.9 317.9
Spring wheat
WAz 307. 8 307.0 320. 6 314.0 326.9 315.7
Oat
Wi 5 311.7 309. 5 311.7 312. 4 320. 8 313.2
Pea
RIAR 312.3 316.1 312.8 317.1 323.9 316. 4
Flax
pE 310.3 314. 4 319.2 312.3 317.0 314.6
Potato
F 311.5 314.2 316. 4 313. 6 321.7 315.5
Average
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Table 2 The com position of water consumed by different crops

TiH BN li&a i W R L
Item Spring wheat Oat Pea Flax Potato
WHAE LK (mm) 7.4 10.1 12.3 9.5 17.6
A E8 =S Water depletion
G row ing fEIK fE(mm) 304. 1 304. 1 304. 1 304. 1 304. 1
season Precipitation
FEKE(mm) 311.5 314.2 314.2 313.6 321.7
Field water consum ption
J 5 Yield(kg® ha ') 1208. 4 1532.1 513. 6 529.2 3377. 4
A WK A R 2% 4.728 5.573 2.020 1.889 10. 502

(kg® ha '* mm- ")

WUE of period of grow th

AR ZR K 43 R R% 3.879 4.876 1.623 1. 688 10.502
(kg® ha '* mm- ")

WUE of grow th season

K WHREL K (mm) 2.6 9.5 8.8 6.7 0.0
E13asg= ] Water depletion
Period of /K (mm) 53. 4 30.0 53. 4 26. 8 0.0
nongrow th Precipitation
KB (mm) 56. 0 39.5 62.2 33.5 0.0
Field water consum ption
EE W EIEHMA-H) 04-20~ 08-15 05-20~ 09-15 04-20~ 08-15 05-20~ 09-15 04-20~ 09-15
Period of Period of grow th(m onth-day)
grow th HAE LK (mm) 4.8 0.7 3.5 2.8 17.6
W ater depletion
FEKH(mm) 250. 8 274.2 250. 8 277. 4 304. 1
Precipitation
FeKHE (mm) 255.6 274.9 254.3 280. 1 321.7

Field water consum ption

® 3 ARG REY i 5 KN KR SR
Table 3 Yield and WUE of different crops

JatEAED) Succeeding crop

HINE ez Yid RIS 2%
WY Spring wheat Oat Pea Flax Potato
Previous crop e KARAZE R OKSRRRE R KRR R KSRENE MR KSFHBE
Yield WUE Yield WUE Yieeld WUE Yield WUE Yeld WUE
(kg* ha') (kg* ha's mm™) (kg* ha') (kg* ha'* mm™) (kg* ha') (kg* ha'* mm™) (kg* ha') (kg* ha'* mm™') (kg* ha') (kg* ha'* mm™)
FNE 1147.5 3. 637 1402.5 4. 326 511.5 1.610 571.5 1. 831 3492. 0 10.916
Spring wheat
flc# 1042.5 3.387 1257.0 4. 094 465.0 1. 450 568. 5 1.811 3279.0 10. 030
Oat
Wi 5 1270.5 4. 076 1657.5 5.355 420. 0 1.347 474.0 1.517 3228.0 10. 062
Pea
R 1171.5 3.751 1681.5 5.320 618.0 1. 975 483.0 1.523 3345.0 10. 327
Flax
K<) 1410.0 4,544 1662. 0 5.286 553.5 1.734 549.0 1.758 3543.0 11.177
Potato
T 1208. 4 3.879 1532.1 4. 876 513.6 1.623 529.2 1. 688 3377.0 10. 502
Average
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Table 4 LER of different crop rotations

= 1.322, & TR AEM L E - WHKLER =
1.257 KF. AR 4 FEARN, B ERAER S
LER /(K 4) BB Z A, ML T 2 1w
LER {H#AFET7 . XA R 2K T AR A 7
iR R T 1k T &L

(&7 HANE Wi 15) I Ji o
Crop Spring wheat Oat Pea Flax Potato
TN 1. 000 1.012 1.163 1.102 1.107
Spring wheat
& 1.012 1.000 1.213 1.257 1.124
Oat
i 1.163 1.213 1.000 1.226 1.114
Pea
WV bR 1.102 1.257 1.226 1.000 1.179
Flax X
UEE 1.107 1.124 1.114 1.179 1. 000
Potato
s AREFRAE 7 2 o H 2 & LAk 5
Table 5 LER of different rotation patterns
3 R 1E 4 fERRAE

3-year rotation

4-year rotation

L (e Thb M E L LX (Y b b

Rotation pattern LER Rotation pattern LER
Wit~ fiAe—~ WK 1.322 YiG~ R~ ik F— TR 1.242
P~ 0~ F P- F» O~ F
BT~ /N F- WK 1.254 Y~ - K- WK 1.242
P> W— F P~ 0~ O- F
i~ W~ R 1.187 Wi~ - WK~ 1K F# 1.235
P~ O~ Pt P~ O0—- F~ O
PG~ - N 1.148 Y~ W F- M- WK 1.220
P> 0 W P~ O~ W-F
L R~ TR 1.147 Wi~ N KA~ WK 1.218
Pt~ O—F P~ W— O—F

" F: Flax, O: Oats, P: Pea, Pt: Potato, W: Spring wheat
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