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Abstract: [Objective] The effects of soil microorganisms and growth of crop were investigated in a pot experiment of maize.
[Method] The irrigation treatments included: a. conventional irrigation, b. fixed partial rootzone irrigation, c. alternate partial
rootzone irrigation.For each irrigation method, water was supplied by three levels: sufficient irrigation, milder deficiency irrigation,
serious deficiency irrigation. The quantity of soil microorganism, plant height, stalk diameter, leaf area, dry biomass and irrigation
amount were measured. [Result] Under a milder deficiency irrigation level, plant soil microorganisms were not significantly
inhibited, and their growth quantity was at times larger than sufficient irrigated treatment. The soil microorganisms distributed evenly
under alternate partial rootzone irrigation. The plant grew very well under sufficient irrigation. The milder deficiency irrigation was
slightly worse, but not significantly so. [Conclusion] This suggests that the condition of soil water content and ventilation were
ameliorated in the milder deficiency irrigation level. Soil microorganisms multiplied. Under alternate partial root zone irrigation,
where soil was kept in alternately dry and moist conditions, soil was in a nicer ventilate state, which provided a beneficial condition

for the soil microorganisms. Superiority of alternative irrigation was displayed in different irrigation ways. The largest dry biomass
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was obtained under conventional irrigation. Under sufficient alternate irrigation and severely deficit conventional irrigation,

conditions were the same, but the dry biomass under the former was increased by 50%, compared to the latter. The best water use

efficiency was obtained under alternate irrigation.
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Table 1 Effect of different treatment on the quantity of main soil microorganism in the rootzone of maize
HEWE ISR IX Eili] HI &) =REEH
The irrigation Quantity of bacterium (X 10 g") Quantity of fungus (X 10° g Quantity of Actinomycete (X 10° g™ Total quantity (X 10’g")
treatment of W AR MORE M FLAH Bk P FLAH Wik iR A A BER
rootzone Jointing ~ Mature After Jointing Mature After Jointing Mature After Jointing Mature After
stage stage harvest stage stage harvest stage stage harvest stage stage harvest
AR 1.62de  2.75d 2.16fg 236g 9.04a 5.28b 1.32be 0.89gh 2.32¢d 1.75de 2.84d 2.39fg
C-Su
AR 399ab 449 3.32de 4.66cd 6.90bc 4.46bc 1.76a 3.44a 581a 4.16ab 4.83b 391de
M
S 1.59de  2.53d 1.73gh 3.08f 5.57cd 2.32d 0.51g 3.07ab 2.16¢d 1.64de 2.84d 1.94gh
C-Se
I & 750 143de  5.00b 2.20f 3.78ef 5.96¢d 2.78cd 0.78f 228¢ 3.11b 1.51de 5.23b 2.51F
F-Su-W
€ AT 1.19¢ 2.25d 1.58h 3.32f 7.22b 5.11b 1.16¢d 1.95¢d 0.34g 131e 2.44d 1.61h
F-Su-D
I 7 B 4.74a 4.67b 3.42cd 6.88a 2.65¢ 2.86¢d 0.83f 1.65de 2.08cd 4.82a 4.84b 3.63cd
F-M-W
e T 180de  2.39d 2.07fg 4.45de 8.18ab 10.88a 0.87f 0.69gh 1.51ef 1.89de 2.46d 2.20fg
F-M-D
Ifl & TR 131e 3.53¢ 2.49¢ 3.72ef 5.02ef 5.07b 0.87f 0.4%h 3.14b 1.40¢ 3.58¢ 2.80f
F-Se-W
i T 2.08d 221d 291e 5.28bc 5.95¢d 3.29b¢ 0.92¢f 1.09fg 135 2.18d 232d 3.0de
F-Se-D
AR 3.95b 4.94b 4.60a 6.982 4.31ef 2.68cd 1.35b 1.57de 1.8def 4.08b 5.10b 4.77a
A-Su-W
TERAT 3.00¢ 291cd 4.07b 5.66ab 3.06g 237d 1.67ab 1.85¢d 2.28cd 317 3.10cd 430b
A-Su-D
AR 399ab 579 3.83be 4.96be 3.94fg 2.92¢d 1.10d 1.46ef 2.64bc 4.10ab 5.94a 4.09bc
A-M-W
LHRET 328bc  4.29bc 3.58cd 5.25bc 5.24de 2.56¢d 1.14cd 2.73b 1.54ef 3.39bc 4.57bc 3.74cd
A-M-D
TR 201de  4.69 2.06fg 5.50b 4.85¢f 2.28d 1.09de 222 2.19cd 2.12de 4.92b 2.28de
A-Se-W
THEET 1.06e 2.28d 3.27de 4.41de 4.04fg 4.42bc 0.88ef 1.44ef 2.24cd 1.15¢ 242d 3.49fg
A-Se-D

AR A RSB EAT T 2250 T, P<<0.05, Rl —SUARA AR TR P E B2 5 . C. WRIMEKTT S B DR MK TT AL STk T Su.
FHEK: M. RSk Se. K TEG: W IEKX; D, X, FH

Means with the same letter are not significantly different at P<<0.05 level in the same column. C. Conventional irrigation; F. Fixed partial rootzone irrigation; A.
Alternate partial rootzone irrigation; Su. Sufficient irrigation; M. Milder deficiency irrigation; Se. Serious deficiency irrigation; W. Wet rootzone; D. Dry
rootzone. The same as below
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Table 2 The effect on growth and water use efficient of maize by different irrigation treatment

TREWE Ak 3 Mo T4 W4 Root dry biomass (g) 73] Evitl I AR HEK WUE
Treatment Shoot dry et A5 Ju% o Height Stalk dia. Leaf area Irrigation amount  (gkg™)
Biomass(g) Left Right Total (cm) (cm) (em’) (kg)
WA C-Su 122.46a 26.20a 143.55a 1.89a 4853.37a 4538 3.28cd
W C-M 70.28¢ 17.20cd  135.60ab  1.67b 3990.13ab 31.30 2.79de
HIMERE C-Se 59.28de 1459d  126.10b 1.50cd 4431.25ab 29.35 2.52¢
& 3€ 74 F-Su 60.34d 17.36 245 19.81bc  128.10ab  1.50cd 3895.40bc 23.78 3.37bc
[ EHE F-M 50.11f 12.92 234 1526d  107.38cd  1.41d 3164.02cd 19.25 3.40bc
il R F-Se 29.16g 1139 2.15 13.54d 9425cd  1.23¢ 2572.29d 16.04 2.66¢
LA A-Su 90.65b 10.73 9.83 20.56b  139.55ab  1.60bc 3852.62bc 28.83 3.86ab
TEIRE A-M 70.13¢ 8.7 7.84 16.54cd  109.625¢  1.43d 3634.40bc 21.29 4.07a
TS A-Se 55.44¢ 8.03 7.29 15.32d 92.18d 1.25¢ 2629.37d 17.66 401a
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