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Water Consumption by Maize Under Different Fertilization Managements in Black Soil Zone of Northeast China.
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Abstract: Based on the long-term field experiment in the black soil region of Northeast China, effects of fertilization, de-
signed to have CK (no fertilizer) , Treatment NP ( chemical fertilizer) and Treatment NPM ( chemical fertilizer plus pig
manure) , on water consumption of maize and soil water supply capacity were analyzed, using the data in 2000, 2003,
2005 and 2007. Results show that the peak of water consumption by maize was observed during the jointing-tasseling stage
and tasseling-maturity, reaching 24.41% and 47.07% in water consumption module, respectively, and the average water
consumption intensity of the crop throughout the whole growth period was 3.64 mm - d™'. The characteristics were signifi-
cantly affected by amount and distribution of rainfall. Higher water consumption and higher water consumption efficiency
were found in Treatments NP and NPM in droughty years and some droughty periods during the maize growing season. In
terms of soil water supply, the three treatments followed a decreasing order of NPM > NP > CK. So, application of pig ma-
nure in combination of chemical fertilizer is an effective practice to increase the soil water utilization efficiency of maize and
mitigate seasonal drought stress.
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Fig.1 Distribution of precipitation in 2000, 2003, 2005 and 2007 in the study site
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Fig.2 Effect of fertilization management on biomass and plant height of maize
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Table 1 Water consumption of maize at different growth stages in black soil region, Northeast China

o FE/KEE/mm FEKHESE/ (mm - d~1) FEAKAERL %
He CK NP NPM CK NP NPM CK NP NPM
2000 4
WA—E 63.7920.77°  66.65+0.62°  67.00£1.23°  3.75%0.05"  3.9220.04*  3.94:0.07° 13.64 14.02 13.86
HME—kT 17.88+0.85°  19.180.26°  19.70x1.41°  0.56x0.03"  0.60=0.01°  0.62x0.04*  3.82 4.03 4.08
WAT—hhlE  140.55+0.89"  140.0742.63" 141.1542.97*  4.26+0.03"  4.24%0.08"  4.28%0.09"  30.06 29.46 29.20
FhHE—R 245.29+2.507  249.63+2. 60" 255.515.69°  4.09:0.04"  4.160.04"  4.26:0.10° 52.47 52.50 52.86
ST 467.5124.88"  475.5324.38%" 483.3643.07°  3.29:0.03"  3.350.03®  3.400.02°
2003 4
WA —H 43.55£2.79"  37.62x2.96°  50.98%2.84°  2.56+0.16"  2.21%0.17°  3.000.17°  7.55 6.45 8.70
B —kT 65.03£1.89°  62.69:2.23°  64.16x2.11°  2.0320.06°  1.96%0.07°  2.01%0.07° 11.27 10.75 10.95
WAl 141.16+2. 03> 147.9142.44% 142.46+2.95"  4.28+0.06"  4.48+0.07°  4.32+0.09" 24.46 25.36 24.32
FHE—A 327.3122.41° 335.12£5.50° 335.13%8.90°  5.460.04°  5.59+0.10°  5.59:0.15* 56.72 57.45 57.21
AW 577.05221. 15" 583.34£14.57* 585.745.44*  4.060.15*  4.110.10°  4.1220.04°
2005 4§
WA —H 52.48+2.15°  54.82x2.18"  44.21%2.02"  3.09%0.13°  3.220.13°  2.60+0.12" 10.50 10.85 8.67
B —KT 117.45£1.95°  115.712.19° 119.431.70°  3.6720.06°  3.62x0.07°  3.73%0.05" 23.49 22.91 23.42
WAl 96.26+1.91°  87.65£3.52° 105.85£3.10°  2.92x0.06°  2.66=0.11°  3.21x0.90° 19.25 17.35 20.75
FhHE—R 233.80=4.99 246.92+3.11° 251.50+4.87°  3.900.08"  4.12+0.05°  4.19:0.08" 46.76 48.89 49.31
TR 500.00+8.46°  505.10+4.96° 510.005.56°  3.5240.06°  3.56+0.04*  3.59:0.04°
2007 4§
R —HE 79.2123.70°  78.84x5.63"  76.22%5.65°  4.66+0.22°  4.63x0.33°  4.48:0.33° 16.59 15.40 14.53
H—3RY 135.57+4.98"  146.93+3.02°  150.6224.29°  4.24:0.16°  4.590.09°  4.71+0.13° 28.40 28.70 28.70
Woi—hlitE  114.8222.55°  126.06+2.79" 133.25+3.70°  3.48+0.08°  3.82x0.08"  4.040.11° 24.05 24.62 25.39
fifE—Eh  147.753.39"  160.10+3.98°  164.65%6.86"  2.46+0.06"  2.67x0.07°  2.74x0.12° 30.95 31.27 31.38

= EFM 477.36 6. 36° 511.93+4.94> 524. 745 44°

3.
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Fig.3 Relationships of water consumption rate and water consumption

intensity of maize with rainfall at different growing stages
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Table 2 Characteristics of soil water supply in maize fields under different fertilization managements

S FaoK + K i/ mm K 5 FE K 1 EA %
R mm CK NP NPM CK NP NPM
2000 4F
FEAh—H 53.6 10. 19+1. 182 13.05+0. 51" 13.40+0. 61" 15.97 19. 58 20. 00
B —T 4.9 12.98+1.77° 14. 27 0. 33* 14. 80 0. 72° 72. 60 74. 40 75.13
T —dh e 134. 6 5.95+0.61* 5. 47 0. 56* 6.55+0. 58* 4.23 3.91 4.64
Sl — 3 182.5 62.79+3. 62° 67.13+2, 71 73.01 4. 17" 25. 60 26. 89 28. 57
HEH 375.6 91.91+2. 83° 99.93+2. 40" 107. 76 +2. 48¢ 19. 66 21.01 22.29
2003 4F
R —H 12.2 31.35£2. 16" 25.42+2. 14° 38. 78 +3. 24¢ 71.99 67.57 76. 07
B —T 35.1 29.93+3. 18° 27.59+2. 15° 29. 06 £2. 60° 46. 02 44.01 45.29
W —d e 168. 1 -26.94+2.75% -20. 19%2. 45" —25.64+2. 02"
b — i 416.0 -88.69+3.32% -80.88+2. 88" - 80. 87 +4. 82"
o=t 631.4 —54.35%3.74° —48.06+2. 25" —45.66+1. 38"
H
2005 4F
R —H 36.9 15.57+2. 92> 17.92+1.39¢ 7.31%1.41° 29.67 32.69 16.53
H
O —R T 104.7 12.75+2. 48° 11.01 2. 80* 14.73+2. 53° 10. 86 9.52 12.33
B — g 66.0 30. 26 2. 23* 21.64+7. 38" 39. 85 2. 48" 31.44 24. 69 37.65
b — i 270. 4 -36.60+3.79* -23.48+3. 40" -18.90+3. 60"
HE 478.0 22.00+3.61° 27.10%2, 12 32.00+3. 44" 4.40 5.37 6.27
2007 4F
WFh— s 80. 1 -0.89%2. 74° -1.622. 31" —3.88+2. 31"
O — 75.5 60. 07 3. 25° 71.43+1.96" 75.12+1. 89" 44.31 48. 61 49. 87
T —F 104.9 9.922. 22 21. 16 £2. 49* 28.35+2, 38¢ 8. 64 16.79 21.28
ShE— R B 118. 1 29. 65 +3. 94 42.00+4. 67" 46.55+3. 97" 20. 07 23.23 28.27
ST 378.6 98. 75 +6. 89° 132.97 +4. 83° 146. 14 5. 83° 20. 69 25.97 27.85
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Fig.4 Effect of fertilization management on

water use efficiency of maize
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