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Table 1 The growth status and yield component factors for winter wheat under different groundwater depth

BTk kil 5B (TR /o) B THE FORE
% H (5 #/hm?) Tiller number( 10* plant/hm?) Spike %ﬁ& 1000-grian Dry matter

Groundwater Basic seedlings e ‘Y number perr:::ie weight weight

depth(m) (10" plant/hm?) Over wintering Jointing (10*/hm?) (g) (kg/hm?)
0.5 375.0 399.0 4 138.0 85.5¢ 24.2bc 40.2bc 3499.5¢
1.0 ’ 418.5 490.5 399.0 238.5b 22.4c 41.6ab 3639.0e
1.5 496.5 606.0 790.5 445.5a 27.7ab 40.3b 8667 .0c
2.0 546.0 642.0 724.5 426.0a 30.6a 42.4a 8041.5d
2.5 501.0 570.0 684.0 450.0a 30.0a 38.8¢ 8958.0b
3.0 496.5 534.0 738.0 450.0a 31.1a 42.7a 10126.5a

HBEREARFERRE0SKFLERESR,

Note: Figures with different letters mean significant difference at 0.05 probability level.
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Table 2 The growth status and yield component factors for spring maize under different groundwater depth

2002 2003
BRH -

Groundwater L3¢ 31 WOISE HHhEE FHE 17313 3= BOSE SHREE FTHE
depth (¥ /hm?) Plant Spike Weight per  1000-grian  (#/hm?) Plant Spike Weight per  1000-grian

(m) Plants height height spike weight Plants height height spike weight

(plant/bm?)  (em) (e¢m) (g) (plant/hm?)  (em) (em) (g) (g)

0.5 49995 270 115a 233.5b 365.7a 34995 234 102d 203.5d 353.8b

1.0 49995 258 110a 245.1a 368.2a 46680 255 11le 190.9%¢ 342.9¢

1.5 49995 227 88¢c 219.7¢ 367.7a 50010 276 116bc 220.7b 352.6b

2.0 49995 232 102b 20t .4d 368.2a 49140 273 118ab 219.8b 249 .8d

2.5 49995 223 100b 204 .9d 370.9a 50010 276 115bc 213.5¢ 343.7¢

3.0 49995 215 9ic 198.9d 372.2a 50010 279 123a 233.0a 372.0a

EREBRAFBRAES KFLEEFEE,

Note: Figures with different letters mnean significant difference at 0.05 probability level.
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Table 3 The yield and WUE for winter wheat under different groundwater depth

ZETY
E K 2002 ~ 2003 2003 ~ 2004 2004 ~ 2005 2005 -~ 2006 Annual average
Groundwater = a
depth B WUE ~a WUE ey WUE iy WUE ) WUE
(m) Yield e mm) Yield o m) Yield ) Yield Vield )
(kg/hm?) (kg/hm?) T (kg/bm?) " (kg/ha?) (kg/hre?)
0.5 2370.0c 0.45 766.5¢ 0.11 1129.5d 0.16 1479 .0e 0.24 1437.0 0.4
1.0 2451.0¢ 0.66 867.0c 0.17 2862.0c 0.51 1938.0d 0.54 2029.5 0.47
- 1.5 3927.0b 0.64 2457.0b 0.41 3841.5b 0.56 3700.5¢ 0.75 3481.5 0.59
2.0 4215.0a 0.67 2688 .0a 0.39 3867.0b 0.63 4024.5b 0.9 3699.0 0.65
2.5 3915.0b 0.65 2539.5ab 0.46 3925.5b 0.60 4024 .5b 0.80 3601.5 0.63
3.0 4140.0ab 0.83 2713.5a 0.43 4605 .0a 0.74 4542.0a 0.92 4000.5. 0.73
HHESARFHEREICS KFLEREE,
Note: Figures with different letters mean significant difference at 0.05 probability level.
%4 FEAMTAERRUETHREXFTREKSEFTR
Table 4 The yield and WUE for spring maize under different groundwater depth
ZEFY
B%E H 2002 2003 2004 2005 . 2006 Annual average
Groundwater
depth ra WUE R WUE iy WUE ri WUE ri WUE "R
(m) Yield (kg/mm) Yield (kg/mm) Yield (kg/men) Yield (kg/mm) Yield (kg/mm) Yield (kg/mm)
mi
(kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?)
0.5 11776.5ab  1.33 7326.0a 0.94 10021.5b 1.16 10375.5a 1.16 1809.0d 0.25 8262.0 0.97
1.0 12034 .5a 1.63 4588.5b 1.90 9469.5de 1.34 6751.5d 0.97 2077 .5¢ 0.40 6984.0 1.25
1.5 11376.0b 1.39 3816.0d 2.89 9168.0e 1.23 9606 . 0c 1.34 2139.0bc  0.38 7221.0 1.44
2.0 9733.5¢ 1.30 4294 .5¢ 2.52 9813.0bc 1.41 9874.5b 1.28 2301.0a 0.40 7203.0 1.38
2.5 9159.0d 1.29 4639.5b 2.38 9679.5¢cd 1.40 9417.0c 1.26 2232.0ab 0.38 7026.0 1.34
3.0 8794.5d 1.21 4369.5¢ 2.79 10792 .5a 1.42 9852.0b 1.30 2343.0a 0.42 7230.0 1.43

B REERARAFRRAEVSKFLEREE,

Note: Figures with different letters mean significant difference at 0.05 probability level.
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Influence of groundwater depth on yield and WUE of
winter wheat and spring maize

LIU Zhan-dong', XIAO Jun-fu', NIU Hao-zhen®, JIA Yun-mao®
(1. Farmland Irrigation Research Institute , Chinese Academy of Agricultural Sciences, Xinxiang, He’ nan 453003, China;
2. Fenhe Irrigation Administrative Bureau, Taiyuan, Shanxi 030002, China)

Abstract: The growth indicators, yield, yield components and water use efficiency (WUE) of winter wheat and
spring maize were investigated under different groundwater depth by using drainable lysimeter. The resulis showed that
different groundwater depth had little influence on 1000-grian weight of winter wheat and spring maize. They had signifi-
cant effect ( P =0.05) on dry matter weight of winter wheat. When groundwater depth was more than 1.0m, the planting
density, tiller number, spike number, grains per spike of winter wheat and the plant height, spike heigth, ear weight per
plant of spring maize increased significantly. Analysis of experimental data of many years (2002 ~ 2006) indicated that
the yield and WUE of winter wheat increased with groundwater depth increasing; when groundwater depth was 0.5 m,
the yield of spring maize got to the highest value (8 262.0 kg/hm’), while WUE was the lowest (0.97 kg/mm). When
groundwater depth was 1.5 m, the WUE was highest (1.44 kg/mm) , while the yield of spring maize (7 221.0 kg/hm?)
was lower than the highest value. According to the double target of improving the yield and WUE, the suitable groundwa-
ter depth for winter wheat and spring maize were 1.5 m and 1.0 m below respectively in Fenhe Irrigation District. The
results obtained from the paper would be helpful to the study of water-saving irrigation design and effective irrigation man-
agement of winter wheat and spring maize.

Keywords: groundwater depth; yield; WUE; winter wheat; spring maize



