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(NaHOO+P) 4.15 mg kg™ *, (NH;0AC K) 6a N
80.52 mg kg !, (<0.001 mm)24.1% ,
1.2 6% 17 %, ,
1981 (71 :
, 5 1 ’ 1 [21,22] , ,
“ 73 - 07" “ 2106" “ 2 : (2002 2003 ) ,NK
64" “ 754" -28"" 64" “ 3 CK 2.8% 4.5%,
923" 10 3 , 46.67 NP 7a(1981 1987 )
m, , 30 N (p >0.05) ,
cm, 20 cm 6 : NP ( N ), 4 a
(1) CK( ); (2) N; (3) NP; (4) NK; (5)NPK; (p<0.05) 12 17 a(1992 1997 ) NP
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( 22 500 , N CK ,
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Table 1 Annud yidd d ricein dfferent trestmentsin red paddy soil
Y Riceyidd (kg hm™?

Year CK N NP NK NPK NPKM
1981 7 193dD? 8 892cC 8 906cC 9 378bBC 9 528bAB 10 000aA
1982 6 343dE 8 756cD 8 992cCD 9 636bBC 9 794bB 11 393aA
1983 6 465eD 7 508dC 7 714dC 8 429cB 8 728bB 10 229aA
1984 4 450eE 7 236D 8 128cC 8 200cBC 8 3228 9 5368A
1985 5 886dD 7 792cC 8 464hcBC 8 414bcBC 8 900bB 10 729aA
1986 6 736eE 8 692dD 9 021dCD 9993cBC 10 75908 12 614aA
1987 5 564dD 7 122cC 7 500cC 7 942cBC 9 107bB 11 586aA
1988 5 392eE 6 3280B 7 036cCD 7 357cC 8 614bB 10 578aA
1989 5 735eD 6 671dCD 7 542cC 7 757cC 9 0780B 11 0368A
1990 5 312eD 6 686dCD 7 900bcBC 6 864cdCD 8 736bB 11 5158A
1991 5 421fE 6 543eD 7 328dCD 8 229cBC 8 886hB 10 178aA
1992 5 697dD 7 029cC 7 435cBC 7 550cBC 8 421hB 9 8508A
1993 5 628eE 7 500dD 8 050cdCD 8 758bcBC 9 160bB 10 768aA
1994 4 427dD 5919cC 6 747bcBC 6 083cC 7 468bB 9 2118A
1995 4 777deC 5 048dC 6 340cB 4 720eC 6 7198 8 261aA
1996 5 437eD 6 372dC 8 589cB 6 683dC 9 082bB 11 5138A
1997 6 719eE 6 583eE 9 746cC 7 633dD 11 1818 14 7948A
1998 4 152dCD 4 345dC 3 852eD 6 540cB 6 85808 8 7643A
1999 6 276cC 5 741cC 5919cC 8 02508 8 24008 10 2038A
2000 7 090cC 7 283cC 6 248dD 9 075bB 9 396bB 10 7468A
2001 6 426cC 6 512cC 5 234dC 8 061bB 8 946bAB 10 303aA
2002 5 486deC 5 100eC 6 750cB 5 736dC 7 35008 9 671aA

Average 5 806FE 6 781eD 7 451dC 7 747cC 8 756bB 10 609aA

1) Yield here isthe sum of the yidds o early rice and laterice. 2) LD ,

, p<0.05 p<0.01 Different lowercase and uppercase Ietters fixed to the vaues in the
same row gand for sgnificance of difference a 0.05 and 0. 01 leve , regectively , acoording to LD tes

2.2 NPK) NK(18.1) NP(16.4) N(17.0)
( 2 2 ,NPKM NPK : :
, (
12.6 12.2) (N NP
NK) (CK) : 8 12a
(14.8) NP N , [24.29]

NK , (NPKM
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2
Table 2 Crop regponse to fertilization trestments as &fected by annud and seaond changesin dimete in red paddy il
Yidd ( %) ANOVA
Treatments (x109) F? Ha
C.V. Surce o MS F vdue Ba square
CK 14. 808" Year 2 11. 109 21.690 " 0.838
Seaon 1 0.417 0.815 0.009
x Year x Seaon 2 9.861 19.255 " 0.822
N 17. 0aAB Year 2 19. 837 26.190 " 0.862
Season 1 3.519 4.647° 0.048
x Year x Seaon 2 10. 458 13.808 " 0.768
NP 16. 42AB Year 22 26.979 40.575 "7 0.907
Seaon 1 9.639 14.497 " 0.136
X Year x Ssagn 2 9.418 14.165 " 0.772
NK 18.1aA Year 2 24.252 28.477"" 0.872
Sean 1 0.593 0.697 0.008
x Year x Seaon 2 15.008 17.622 " 0.808
NPK 12.2cC Year 2 16.998 27.812"" 0.869
Seaon 1 10.125 16.566 " 0.153
x Year x Season 22 13.145 21.507 " 0.837
NPKM 12.6¢C Year 2 26.834 45.270 " 0.915
Sean 1 0. 698 1.177 0.013
X Year x Ssagn 2 23.215 39.001 " 0.903
1) LD , p<0.01 p<0.05 Different lowercase and uppercase letters &fixed to the valuesin the
same row gtand for sgnificance of difference a 0.05 and 0. 01 level , regectively , accordingto LD teg. 2) *  ** p<0.05 p<
0.01 * and ** derptes p<0.05 and p<0.01 sgnificance of difference, regectively acoording to ANOVA
2.3 [ =]
2.3.1 2.3.2
) 3 )
, (p<o0.01) , )
[30,31] 2 ,
(p<0.01) 10 a, , ,
72.0%(1981 ) , 46.3%(1990 ) ,10 a ,
2.6 %; 1 , ,
23 , 9.4%, (0] 3 ,
>
, ' ' [37] “ ’ o
[32] ,
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n

20
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gl Time (a)

2
Hg 2 Qontribution of badc il fertility to rice yied in red paddy il

3 (n=69)
Table 3 Regresdon reaion between badc fertility and the yidds o dfferent fertilization trestments in red il paddy il

1) 2)

r

Treatments Item Regresdon equation Qorreletion codficient r

N Early rice Y=0.63X +1484.3 0.5534""
Late rice Y=0.95X +699. 3 0.7502""

NP Early rice Y=0.51X +2 306.7 0.4179""
Late rice Y=0.89X+1078.1 0.6351""

NK Early rice Y=0.67X+1900.5 0.5118 "
Late rice Y=1.08X +775.4 0.7412""

NPK Early rice Y=0.727X+6632.1 0.4696 "
Late rice Y=0.96X+1529.1 0.6664""

NPKM Early rice Y=0.56X+3688.1 0.4463""
Late rice Y=0.97X +2487.0 0.5138""

)Y N NP NK NPK NPKM X CK Y derotes grain yield of rice in Trestments N, NP, NK, NPK and NPKM , re-
pectively , and X grain yield of ricein CK. 2) ** p<0.01 * * derotes sgnificance of difference a 0. 01 levd acoording to Bivaviate
3 ;

,  CK NK NPKM
, N NP NPK
NPKM > NPK > NK > NP > N N
, 17 a; K
9a, N N P ,

K : , 23 a,

, 18 21a 46.3% 72.0%,

(CK) N PK , , NPKM <

' NPK<NK NP<N
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CROP YIE.D RESPONSE TO FERTIL IZATION AND ITS RELATIONS
WITH CLIMATE AND SOIL FERTILITY IN RED PADDY SOIL

Huang Qianru®®  Hu Feng® Li Huxin'' La Tao'? Yuan Yinghong'
(1 Colege d Resources and Environmental Sdences, Nanjing Agricultural University, Nanjing 210095, China)
(2 Inditute & Red Earth o Jiangx Province, Jinxian, Jiangxi 331717, China)

Abstract Based on a 23-year dationary field experimernt on fertilization in red paddy <oil , crop yield regponse to fertilizar
tion and its relaionship with climate and il fertility was probed. The experiment was desgned to have sx treatments, i.e. CK,
N, NP, NK, NPK, and NKPAM. Results show that changesin annud climate and its interaction caused significant variability of
crop yiddin dl the ax treaments, while the impact of changesin seasond climete on crop yidd varied between treatments, little
in Trestments CK, NK and NPKM , but grong in Treatments N, NP and NPK. Svil fertility contributed gably to crop yidd, at
a rate ranging from 46.3 % to 72.0 %. With improvement of the fertilization recommendation , the Sx treatmentsfdl into an in-
creasng order of NPKM < NPK <NK and NP< N intermsdf dependence on basc il fertility , and a decreasing order of NPKM

>NPK>NK>NP>N intermsd crop regponse. Sgnificant crop regponse to N fertilization laged 17 years, and to Kfertilizar
tion 9 years, but no sgnificant crop regponse to Pfertilization was observed. Sability of the production decreased sgnificantly in
Trestments N, NP and NK. With the time going on the decline gopeared in a linear curve and the three trestments were in the
sequence o NP>N >NKintermsd decreasng rate. During the period from the 18th to 214 years, their yiel dswere close to or
even lower than that Treatment CK. The production of rice, in both gahility and yidd, was raised sgnificantly in Treatment
NPK, where the crop regonse was nore sgnificant when organic manure was used to replace part of the N fertilizer.

Key words Hfect of dimete; Contribution of il fertility; Fertilization; Red paddy soil



