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F1 EBAXNEENEMETH ARG L EER L EFREEENZM
Table 1 Effect of irrigation method and ratio of organic to inorganic N on soil invertase and urease activities
ALHE /U, Invertase ik /U, Urease
M R 2 ) i A R ) A
Booting stage Heading stage Milky stage Booting stage Heading stage Milky stage
F1 4.1940.33 be  10.34740. 06 ef 7.10£0. 06 de 391.72433.93d 410.51£57.95 ¢ 266.60448. 05 de
FIR F2 2.60+0.57 ¢ 9.48+0.52 f 5.36+0.01 ef 368.10420.20 d 432.21+20.46 e 177.73+11.09 e
F3 2.65+0.71 ¢ 7.28+0.42 g 4,9640.95 f 351.26410.34d 451. 50+61.37 e 167.28+18.48 ¢
F1 8.6241.84 a 18.69+0.52 a 13.06+£2.33 a 567.53+£77.78 a 974.64+39.78 a 624.68+51.75a
CIR F2 6.53+0. 36 ab 14.14£0.23 b 11.20=£0. 28 ab 532.14477.78 ab 880.62475. 00 ab 554, 10£40. 66 ab
F3 6.17+£0.18 ab  13.7540.78 be 10.33+£0.44 b 489.53+30. 30 abc 743. 20444, 32 be 450. 48+68. 94 be
F1 8.114+2.41 a 12.95+0.35 ¢ 9.50+0. 54 be 413.12+23.26 cd 535.88+10.23 de 410.35+73.92 be
R F2 7.37%0.44 a 11.6740.34 d 8.0440.13 cd 389.5243.37d  673.2949.10 c¢d 326.72473.93 cd
F3 4,0440.11 be  10.7040.57 de 7.69+0.26 cd 441.46+50.46 bed 651.59+3.41 cd 470.47499. 80 be
P
M <<0. 01 <20. 01 <20. 01 <0.01 <20.01 <20. 01
R <<0. 01 <20. 01 <<0. 01 0. 37 0.56 0.09
IMXR 0. 26 <20.01 0. 85 0.38 0. 06 0.10

1 IM: % 7 2 Irrigation method; P i # PE45 5 Significance test; R: A HLE A HLA LI Ratio of organic to inorganic N; FIR:
W HHE M Flooding irrigation; CIR:#HIWEEE Controlled irrigation; IIR: [d] B Intermittent irrigation; F1:60% JGHL N+40%
AHL N 60% inorganic N+40% organic N;F2:80% JHL N+20% A HL N 80% inorganic N+20% organic N; F3:100% JGHL N
100% inorganic N; & H A K F YIE £ AR UE2E (n=3) , [l —F K [al F BF F R 22 5 B # (P<<0. 05), F# [, Mean= standard de-

viation (n=3). Different letters at the same column mean significance at P<C0. 05 level. The same as below.

F2 EBRAXNSENEMITHNELHIX L EREHBEMRSEEENI D

Table 2 Effect of irrigation method and ratio of organic to inorganic N on soil acid-phosphatase and dehydrogenase activities
R PE B R W/ Us Acid-phosphatase i & /U, Dehydrogenase
M R 2R iR ERY 2 iR AL
Booting stage Heading stage Milky stage Booting stage Heading stage Milky stage
Fl1 1.02+0. 18 ab 1.904+0.11 cd 1.2240.04 cd 7.41+£0.07 f 20.6340.26 b 12.66+0.11 ¢
FIR F2 0.7240.04 cd 1.78£0.04 d 1.14+0.06 d 7.1140.06 g 18.3640.26 cd  12.0540.22 de
F3 0.63+0.08d 1.67+0.04 d 0.91+0.02 ¢ 6.5940.06 1 17.3440.29 d 11.0040.03 f
F1 1.094+0.07 a 2.46+0.14 a 1.724+0.09 a 9.6140.06 a 23.2940.22 a 14.65+0.16 a
CIR F2 0.89-+0. 05 be 2.30+0.06 ab 1.5040.04 b 9.41+0.07 b 22.527+0.41 a 13.58+0.16 b
F3 0.8140.02 cd 2.117£0. 06 be 1.34+0.02 ¢ 8.80+0.02 ¢ 20.93+1.20 b 12.3740.05 cd
F1 1.01+0. 05 ab 2.2140.23 ab 1.53£0.08 b 8.6140.06 d 21.17+0.21 b 13.38+0.36 b
IR F2  0.9240.03 abc  2.2340.11 ab 1.2340.03 cd 7.8140.06 e 19.1540.03 ¢ 12.5040.02 ¢
F3 0.7740.08 cd 2.08=£0. 14 be 1.12+0.04 d 6.8740.16 h 18.73£0.57 ¢ 11.72+0.21 e
P
M 0. 04 <20. 01 <0. 01 <<0. 01 <20.01 <0. 01
R <20. 01 0.02 <20. 01 <20.01 <20.01 <20. 01
IMXR 0.51 0. 67 0.18 <C0. 01 0.23 0.12
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Table 3 Effect of irrigation method and ratio of organic to inorganic N on the number of bacteria,actinomycetes and fungi in soil
/(X 10°/g) Bacteria TR TE /(X 10°/g) Actinomycetes W /(X10%/g) Fungi
M R ZEHE i FL# ZR i8] FLE 2P T ik 8] AL
Booting Heading Milky Booting Heading Milky Booting Heading Milky
stage stage stage stage stage stage stage stage stage
F1 11. 65+ 29. 95+ 7.80+ 4,65+ 6.22+ 7.76+ 7.84+ 12.17+ 7.84+
1.34 ef 0.78 de 0.71 cde 0. 49 abc 1.38 a 0.20 a 0.23 a 0.71 a 0.23 a
F2 14. 80+ 26. 30+ 6. 104 3.85+ 4,16+ 5.19+ 5.17+ 10. 17+ 6.67+
FIR 1.56 g 1.70 e 0.57 de 0.21 be 0.88 ab 0.11 ab 0.71 be 0.23 be 0.01b
F3 8.20+ 26. 40+ 5.00+ 2.00+ 1. 66+ 5.50+ 3.50+ 9.50+ 7.17+
0.42 g 2.97 e 0.99 e 0.00 ¢ 0.71 b 0.70 ab 0.24 d 0.24 cd 0.23 ab
FI 21,25+ 46. 25+ 21. 05+ 8.30+ 6.38+ 5.47+ 4,83+ 9.00+ 5.00+
1.06 a 1.48 a 1.06 a 1.41 a 1.18 a 0. 86 ab 0.71 bed 0.00 d 0.95 ¢
F2 17. 65+ 38. 60+ 18. 00+ 4,00+ 5.99+ 4.31%+ 4,50+ 6.50+ 4,50+
CIR 1.06 b 1.13 b 0.42 ab 1.41 be 1.43 a 2.48 ab 1.17 bed 0.24 ¢ 0.24 ¢
gy 16.60F 34155 1400+ 2,80+ 5.014 3.25+ 3.34% 5.50+ 1,67+
1. 27 be 5.16 bed 5.23 be 0.71 be 0. 66 ab 0.39 b 0.47 d 0.24 f 0.00 ¢
FI 16. 25+ 37.20+ 13.00+ 6.50+ 6.06+ 7.34+ 5.50+ 10. 84+ 7.67+
0. 64 be 1. 98 be 5.23 be 1. 96 ab 0.23 a 0.28 a 0. 24 be 0.23 b 0. 00 ab
F2 14. 80+ 35.35% 12. 15+ 3.65% 5.42+ 3.20%+ 4,17+ 9.00% 6.83+
IR 1.56cd  1.20 bed  2.62 bed 0. 49 be 0.59 ab 0.93 b 0.71 cd 0.47d 0.71 ab
gy 1B13E L5 9,00+ 2.35+ 2,99+ 3.32% 5,83+ 717+ 6.17+
0.92 de 0.92 cd 0.99 cde 1.91 ¢ 0. 66 ab 1.31b 0.71 b 0.23 e 0.23 b
P
IM <20.01 <20.01 <20.01 0. 32 0.25 0. 04 0.02 <20.01 <20.01
R <20.01 <20.01 <20.01 0.13 0.12 0.05 <20.01 <20.01 0.02
IMXR 0. 69 <20.01 0. 24 0. 04 0.28 0.02 <20. 01 0.15 0. 87
F4 EBRFRAEENEFMLTHNALGN LEREVER . BNZE
Table 4 Effect of irrigation method and ratio of organic to inorganic N on soil microbial biomass C and N
A ¥4k / (mg/kg) Microbial biomass C WA= ¥4 %/ (mg/kg) Microbial biomass N
M R Zf T 4] Eiiik 3 ] A 2T il A9 A
Booting stage Heading stage Milky stage Booting stage Heading stage Milky stage
F1 123.0+8.1 de 465.3+54.7 ¢ 336.0433.7 be 29.6+1.8 be 64.0+3.0b 39.741.3 be
FIR F2 114.8+1.3 ef 293.1+18.0d 275.3+4.7 ¢ 30.7+1.6 be 51.2+0.0 cde 36.3+0.5 de
F3 107.8+3.1 1 267.6453.0d 257.94+7.1¢ 22.7+0.6 ¢ 55.0742. 4 cde 36.242.0 de
F1 188.7+10.4 a 599.6+26.7 ab 429.54+80.8 b 31.8+7.8 be 74.5+6.2 a 46.0+£2.7 a
CIR F2 151.2£3.5 b 649.4+15.4 ab 528.8%£50.3 a 33.9%5.6 b 55.943.5 bede 42.0£1.5 be
F3 136.6+7.2 ¢ 633.8+47.4 ab 353.97429.8 be 34.5+2.5b 56.942.0 bed 41.3+0.7 be
F1 134.1+£1.9 cd 530.6+5.0 be 349.3451.8 be 30.2240.9 be 63.4745.0 be 42.7£1.0 b
IR F2  125.141.0 cde 576.3450.2 abe 315,542, 8 c 28.840.8 be 59.940.6 be 39.140.5 od
F3 118.8+1.3 ef 678.5410.0 a 319.3+2.1¢ 47.0£4.5 a 48.343.8 e 35.24+0.6 e
P
M <20.01 <20.01 <20.01 <20.01 0.08 <0.01
R <20.01 0.69 0. 05 0.17 <20.01 <0.01
IMXR <20.01 0.01 0.06 <20.01 0.03 0. 30
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23 WABLIEREYER . AN

P A KWL W T AN 3 A REER ] MBC
R AR 53 (P<<0. 01) . A HLAUR TE LA L ) X 242
TR RN FL 0] SR KR+ HE MBC A9 5% 0 5 35, 8 I 7
2O HLE RN TCAIL A L 5] %5 2 A8 100 R A 1 SR A
% MBC W52t i 2% . 5 FIR & 3R AH L, 7K i 22
B R AN FL U] CIR A1 TIR 3 MBC 43 %1 3
27. 5% F 9. 4%, 83. 5% 1 74. 0%, 51. 0% Al
13.2% ;5 F3 AL F1 Al F2 Ab 37 — E R F -
P25 T 5 MBC,

TR 0T A R R FL B DTSR A 3 MBN 11
S 2 (P<<0. 01) , A7 HLACFI TS AL A bE A1) % Hih
T R LB SR AR - HE MBN Y 5% i b S 35 L Tt
75 2 OX AT MLEURT TG ML L 51 ek 27 e 34 0l s 400 R
13 MBN 152 3% (R 4. 3 A RAES CIR
A TIR 3% MBN # FIR 43 513 /im0 13. 226 F19. 524,
8.2% M1 0. 8% ,20. 7% 1 27. 7% ; F1 Fl F2 + 4
MBN % F3 4 B3 Hm 13. 9% Fl 4. 2%, 28. 5% M
6.2%,13.6%F1 1.8% ., #4b¥ 13 MBC 1 MBN

A2 e 0 ) AR 8, T A ek A ) 3 L S R A
(F b,
3 W ®

VEW A K HE B I I AR 2R 4 ) 3 22 B AR
I Sh R o PRI R M R, R AR
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Effects of irrigation method and combined application of

organic and inorganic N on microorganism activity of paddy soil

LIU Yu-feng'? DENG Shao-hong' LIANG Yan-fei' LI Fu-sheng'

1. College of Agronomy ,Guangxi University s Nanning 530005,China;
2. Rice Research Institute ,Guangxi Academy of Agricultural Sciences s Nanning 530007 ,China

Abstract The activities of invertase, urease, acid-phosphatase and dehydrogenase, the number of
bacteria,actinomycetes and fungi and the contents of microbial biomass C and N (MBC and MBN) in
soils sampled at the booting,heading and milky stages of rice were investigated using pot experiment un-
der three irrigation methods including controlled irrigation (CIR) ,intermittent irrigation (IIR),flooding
irrigation (FIR) under three ratios of organic to inorganic nitrogen (N) such as 60% inorganic N+40%
organic N (F1),80% inorganic N+20% organic N (F2),100% inorganic N (F3). Results showed that
the enzymatic activity,the number of microorganism and the contents of MBC and MBN in soils were in-
creased from booting to heading stages with a peak of increase at the heading stage and decreased from
the heading to milky stages. Comparing with FIR treatment,CIR and IIR treatments generally increased
the enzymatic activity,the number of microorganism and the contents of MBC and MBN in soils. Com-
bined application of organic and inorganic N generally had higher enzymatic activity, the number of mi-
croorganism and contents of MBC and MBN in soils than those of only inorganic N. F1 treatment had
high organic fertilizer proportion. Thus water-saving irrigation method (CIR and IIR) could effectively
enhance the microorganism activity of paddy soil under combined application of organic and inorganic N,
F1 treatment.

Key words irrigation method; ratio of organic to inorganic N; soil enzymatic activity; soil microor-

ganism number; soil microbial biomass; paddy soil
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