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Table1 Physie- chenical properties of the testing soil
N N P K
pH?Y Total N Available N Olsen’ sP Available K Sand Silt Clay
(gkg™) (mg kg™ ) (mg kg™ ) (mg kg ) (gkg ) (gks™ ) (gks™ )
48 2.7 123 4 16 5 4.6 278 562 160
1) I'1  Sotwater ratio I 1(W/ W)
* (TFA) (PPI) (1PI)
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1998 (] Biolog GN
; , CK ( ) PK NK , 25°C 200 ML
NP NPK 5 Biolog GN (107 %)
- 402, 46; Biolog GN , 150 H1,28C
- 293, 11 3 74, 12h  Biolog 590 nm
20 an X 20 cm 45 m’ (Average well color
development, AWCD)
:N N 150 kg hm™ %, 50% [12]
,25% , 25% ;P 15
P 25 kg hm™ 2, ;K K 100 kg hm™ 2, AWCD
50% , 50% , AWCD= [ X(C- R)]/95, C
1.2 , R Gensta 5.3 (NAG
: Sm’ Ltd, Oxford, UK) Biolog ,
12 ; (PCA) .
, (CVA) L1 SPSS 10.0
1.3
2002 , 0~ 20 an
. ) .22
mm , , 4C
. 60% , 2.1
100% 25C , 10d, 2 , (1998 ),
, - 0.5 N N ,
mol L™ ' K280, (8 P K NPK ,
(ShimaM TOC —500) . PK (2000 )
C Ki. 045" NPK , K (NP)
, Key 0.4 (1999 ) . P (NK) (2002
1.4 )
(BIOLOG )
2 (kg hm™?)
Table 2 Comparison in grain yield between different treatments in the lone-te'm fertilization experiment at Jinhua
1998 1999 2000 2001 2002 2003
Treatment D E L E L E L E L E
CK 5073¢ 3230 3349h 4266b 347c 3670e 3313¢ 2790¢ 3759¢ 3204c¢
K 5606h 356% 359h 4535b 4013b 4091d 4075b 3163¢ 3%91c 3273¢
NK 6736a 4887a 4407 a 6152a 6046a 5740a 5578a 4477b 5391a 4502b
NP 6495a  475% 2828¢ 5938a 4272 4602c 439h 4310b 4201h 4115b
NPK  6654a 5107a 4328a 6074a 5564a 5107b 5538a 492a 5090a 5168a
5% Note: In a ®lumn, data followed by the sane letters denote LSD less than 5%
1) L= late rice, E= early rice
N (INS)  PK (IKS) NP K
N , P (IPS)  NK [13) 3 \
P K JINS IPS  IKS 10
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Fig 1 Relatonship between grain yield and mitrient N, P and K uptake

s PK N , NK
R P K 5 N P, NP K
3 (n=0)
Tale 3 Varation of mitrient uptake of rice in CK in the long tem fertiliztbn experiment ( n= 6)
N P K
0
N uptake( kg hm™2) P uptake( kg hm™? K uptake( kg hm™?2)
Season
CK S.D PK S.D CK S.D NK S.D CK S.D NP S.D
1998L 59 80 9.76 71. 37 18.33 18 07 2.74 21. 75 345 82. 66 21 68 101. 19 11. 56
199E 32 11 5.93 36.55 4.00 933 1.40 15. 50 145 74.25 9 46 100. 56 19. 37
1999L 47 58 7.46 46. 54 6.79 957 1.45 15. 77 2 40 59. 49 23 93 36.48 14. 74
2000E 34 13 7.57 36. 68 5.18 10 05 1.55 15. 34 2 47 80. 74 8 61 84. 83 9. 57
2000L 3233 5.12 33.85 2.23 875 2.32 14. 18 126 45.41 11 91 39.24 7. 30
2001 E 3592 4.17 39.54 3.57 8 42 0.81 8. 8 0 81 52.94 4 72 56. 04 11. 26
2001L 39 78 7.29 M4.73 8.49 11 22 2.97 18. 45 378 50. 82 17 94 54.82 P 4
2002E 44 23 5.55 M. 48 5.95 9 68 1.49 14. 29 275 54. 82 753 0. 94 16. 83
20021 43 57 3.13 42. 46 4.25 12 23 1.17 17. 40 362 49.08 629 47.02 36. 64
2003E 334 6.45 33.28 3.64 10 94 2.67 13. & 318 61.06 11 99 65. 84 8. 07
1) L= late rice, E= early rice
. 2.2 CN
1998 2003 , 10 C/N
5 1
(R? 0.7353",0.5461""  0.5599°"),
14,15
. 5 10 LBl
, 2
2 2
, (p< 0.01)
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w = @ - -
= YT g y=130.05x42342.6 e y~D4BLxi24324
3 8000 - 25000 R'=0 546" 2 =0 5599
= = = 8000
3 6000 . = 6000 = v
-g . -; . o 6000 :.
= 4000 24000 .o Som bl e
£ 2000 . g g
<) S 2000 S 2000
: 0 NS ;: (i} - . | 3;:: 0 . \ , .
E 25 50 75 100 125 150 % 0 15 30 45 g 0 0 100 150 200
= R 2 4 Bt = e o
Total N uptake (kg hm™?) Total p uptake (kg hm™?) Total K uptake (kg hm2)
1 N P K
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900 %8 inbred rice
T;; 800 [ T, SJ3CH hybrid rice N
» 700 F =
=00 F NS S =
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2 Treatment
Fig 2 Soil microbial biomass- C of different treatments in the long-time Conventional rice Hybrid rice
fertilization experiment NPK 8.20c 7 Qe
NK 8.99hc 8 e
(p <0 05) CK 9. 96hc 11 9%5b
' NP 11. 06b 15 8a
N 4 PK 18. 44a 12 12b
5% Note:
( p< 0. 05) In a column, data Hlbwed by the same ldters denote LSD less than 5%
33. 78~ 70. 44mg kg~ ', 2.3
2. 04%
, , , Biolog
[ 16]
, 3 GN AWCD
7 3%h , AWCD ,
4 , 32h ,
, NPK AWD ;
, N . NPK AWCD ,
(PK) N K NPK
(NP) N 3 , (CK)
4 AWCD , NP PK NK
Table4 Soil microbial bomass-N of different treaments in the long-tine
fertilization experiment ’
Soil microbial biomass N (mg ke™ ')
T reatment R 78h BIOLOG
Conventional rice Hybrid rice ( Canonical variate analysis) s
K 33 1d 52.35h 4 BIOLOG
NK 47 D¢ 57.50b (1]
CK 53 6lbe 51.0db ’
NP 56 Bhe 47.93bc Cvl Cv2
NPK 67 a 70. 44a 55. 69% 31. 07% ( 43.) 5 56.20%
5% Note: 30.45% ( 4b PK NK

In a column, data followed by the same letters denote LSD less than 5%
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Fig 4 Canonical variable, CV 1 and CV2, of microfloral structure in BIOLOG test of soils different in fertilization treatment (a convention rice; b. hybrid rice)
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INFLUENCE OF FERTILIZATION TREATMENT ON NUTRIENTS UPTAKE BY RICE AND
SOIL ECOLOGICAL CHARACTERISTICS OF SOIL MICROORGANISM IN PADDY FIELD

Zhang Qichun  Wang Guanghuo Fang Bin
( College of N atural Resources and Erwironment al Sciences, Zhgiang Unwersity , Hanghow 310029, China )

Abstract Investigations were conduded on dynamics of grain yields and nutrients uptake of rice, and ecological charae-
teristics of soil microorganisms in a paddy field under long term fertilization experiment, which was designed to have five fatiliza-
tion treatments, CK ( control) , PK, NK, NP, and NPK, and two crop treatments, conventional rice and hybrid rice. The resulis
show that grain yield of rice was positively correlated with the total uptakes of N, P and K, and the soil available nutrient pool de-
pleted rapidly under consecutive aopping without fertilizat ion. The results also show that balanced N, P and K application im-
proved fund ional diversity of soil microbes and increased total microbial biomass of the soil. Unbalanced fertilization decreased
micaobial N but increased C/ N ratio of the soil microbial biomass. It is found that soil nutrient deficiency and unbalanced fertit
ization to rice crops have a negative effect on diversity of microbial communties and total microbial biomass in the soil.

Key words Rice; Soil microorganism;  Fertilization;  Diversity



