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REF 9 MER: (1) N(EFE ML Nookg/ha), (2) P(EEN P.0, 45ke/hs), Gk (BEHK
K,075kg/ha), (4) NP, (5)NK, (6)NPK, (7)NPK (2f8),(8) NPK + #HfE22.5t/hs, ()EREX
(3 Do

ANRERY 46.6m', 3 MEELIEFHS, RRT 1981 £RBFH, 8 s FRAY 1 FH-H-M
WM 2,3 I AMB-I-R S HOEH LB R L EW IR I, 1986 F/EHONE -RE-% R

9 SERERE AR, A XS 1710kg/ha | 3420kg/ba(2 {5 §);P.0, 855kg/ha 1710kg/hs;
K,0 1425kg/ba Jz 2850kg/ha (2 fE5) ;A HLAL 427.5¢/ha, AL K 202.5¢/ha, 5 3§ 225t/ ha,
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B A BB, SRR EE R ARR KM RA Ka, 18 c” ZFitk
W BB, R OUGER LM Catt Mg shEMRE,FRE AP N, BT 8%
16,8 i SRS E RN B, L HEHE S T RRR A, AR, BHES,
B E RN O ENHEE ML TIEL, RELHMATNHKZTHEEAREANEHE
W B, TIEER - A EMHBELF, 0 N NK NPK EXRAEETRY, TR
AR RER S 81.5% , HMNE - F R, SENTAREEX ZEREMA, KEZESY
Fl3514.85%.,16.83% K 17.82%, BAXETNREETHESTENLTIEREEX,

H1 TMERBRMEADIL(1981—1989 & 9 FERIE)

Table 1 Variation of bulk density and porosity of soil
(average of nine years, 1981--1989)

A& A m o=
i = Bulk density(g/cm?®) Prosity (%)
Treament 5 K BARE ATl ERILIR FEELN
Bulk density Capillary Non-capillary
Bulk density in water Total porosity porosity porosity
N 1.076 0.686 58.61 56.18 2.43
P 1.071 0.664 58.91 56.18 2.73
K 1.081 0.670 58.49 56.03 2.42
NP 1.079 0.663 58.47 55.24 3.23
NK 1.116 0.671 57.42 54.09 3.33
NPK 1.082 0.67t 58.46 55.30 3.16
NPK(2) 1.086 0.666 58. 60 53.88 4.72
NPK + O. M. 0.986 0.636 61.37 55.68 5.69
- Bil 1.03 0.67 60.34 52.44 7.90
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WK 27—50kgm ™, KB T THUBE A MARE T, RERERBEONE,
TP A NBROSBRAESHENREY, RESEREDRAERENASES
RIEREEY, THUIEE L8R TR iR AT T M 1.43—2.92% , # /K FLBR MM 1.44—
3.74% , BSILRBE T M, ik 3.18—5.48% , A THLE S KL = TRIS TR ERIEE
Ao AT - 038 S FLBR 5 R FUBR Z Hutl , B i BTA0 13.09% FHEE 4.14--8.05 % AN E
BUIERE X+ 0 FLBR B AR, 9 918 L iR BT L IR 1.03% , b X 34 3.49%
RSB M 2.46—3.93%, BRTEMHMMLIESENHESE S, KBRSBNES
HLAB R % 4 BB 2 B i o
(=) THNRENR L MAREEHHER
R REE RENE L EEE SHMENESEE. X NEARKNER
EEREIKE, AVEE, =, 8y RIER O TIAR S OHEE ERGE R,
% 2 MBI MRS 4T M K B T A MR R R RIS R XL H M. THIER
6, t WA LB LR B R 0.20—0.56g kg™, NPK K NPKQ)BTAWRE, REHE
%, BB ETRAAE, ENERAEELE(HEREARS T HENEROES

s

- HHRRT Ay BURRAR 0.25—0.26g kg ™' K 1.75—2.16 %, B MAERW L, LRSS

REWYT LRTHBENLHENREMO P ERRTR B, ERERORTREMN.
RREE. AUBENREOBDENE LR KBTI ARKERBENRESRE". >0.25
mm FKEREEE R K, TS E R B XS, R R B R TFRE ZTEBEHIB T AR EZE
SAXEX, AER _SZBEE<SRER; ZtRE<_TtElE<fi. A, t#
SMEER R ZIMRE Y, THUIEE BB X AR, K RELARTRE 2.7—13.8%, b
BERXM 3.9-15.0%. THEBRBEARELNEARFTBBABREBREERAR (=
0.7958**), 74 MAEBRD AIBRNKFET, HKEERAKE, MbOBANEREE
Ko BEHREX MK ELWAREARKE —ERE, USHRASEREPHEREE
- BB TRESEAR, SEAEAK BL"NLREY A AN EIEEEX 1 A
RREL 0.39g kg™ ERREEM; T ANONNBARE T LHRERWER, E - 80F

B2 KENERSEIRENRBNEL( FRHE)

Table 2 Variation of water-stable asggregate and organic C of soil
(average of nine years)

& H {LEHEALR W OB i g " BiE(>0.25mm)| ZRREITEHE
(kg/ha) (g kg™ c(g kg™") (g kg™") (%)
T‘:upem N + P,0, +K,0 Q. C. H. A. Wert sieve Destruction

" CK 0 15.68 1.70 723 25.2

N 1710 16.10 1.79 688 29.1

P 855 15.86 1.64 722 25.9

K 1425 15.75 1.65 689 29.3

NP 256% 15.99 1.67 650 33.2

NK 3135 16.11 1.72 653 32,2

NPK 3990 16.63 1.78 614 6.1
NPK(2) 7980 17.20 1.77 577 40.2

" NPK + O.M. 3990 19.81 2.04 718 25.4
B M — 16.31 2.03 709 , 26.4
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HHEHRERUERE. Fit,>0.25mm KBEEEHRKLFARBLHEX# 141 gkg™,
+ IR BIRRAR 14.8% , BoR T AR R A% # L MoK Rk BN A M R FITR.E
ERKHEARFARKNREY, LARF BT L RETND R

() THERER L RWMAREHE®

THRARERANBTRLE = —ENPEE RN R ERRE, %iﬂ%ﬁiﬂt%
HRRTRY, % 3 %I, T A REEER DL 0.05—0.01mm —4&, 5 40.91—47.02%,
ENTEHERREX 1—0.25mm 1 0.25—0.05mm FHA K SEHEEEELLS AEM, T
BAENENLRE X A% WA SRR, 2EK 1.17—3.64% o T MMEIRKHLRIRE
F 52+ R AR SRR QL FINTHR IR, 74 WS R R R AR
KEAREK, TERZ . RN HRMARGREERER . MARAFRF(1985 §F
BRI R BIE W F H, TAUE R BRI R/, < 0.00 Imm 7 £ b X AT XS T M
41.5—166.0g kg™, HA R T ETBNES, BN, L7 D0 &ERRHR NS

3 ETNEERLRYEBREDHTMAO FRYE k™)

Table 3 Variation of soil micro-aggregate under the condition of continuous
applying of inorganic fertilizers (average of nine years)

& = 1—0.25 | 0.25—-0.05 | 0.05—0.01 |0.01—0.005(0.005—0.001] <0.001 55;@}%‘*
(]
Structure
Treament (mm) (mm) (mm) (mm) (mm) (mm) coefficient
CK 55.6 243.7 448.8 132.8 91.4 27.7 88.16
N 67.1 243.6 445.5 134.5 81.2 28.1 87.37
P 60.3 250.3 436.5 129.0 97.9 25.6 £8.70
K 65.3 238.7 436.5 136.8 91.6 31.1 86.73
NP 56.5 245.4 470.2 115.7 82.6 29.6 87.87
NK 62.8 251.2 445.4 132.0 80.6 28.0 87.85
NPK 65.8 281.4 410.1 141.1 70.8 31.0 86.23
NPK(2) 67.8 243.7 447.2 127.6 83.7 30.0 86.99
NPK + O. M. 88.3 271.3 409.1 136.5 71.4 23.4 89.87
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(B 1)o Fe,0: RER®AEY, RANEREHEIBREYWHEY,. BHELS S0,
A0, 1%, {E R,0; SBBAT TR, THREREG, LB EHABRENREY
BRD . FEEWLAMAROERAEE, XET RMARKHEN, SHRAN TEY
EFEE. BN, THEERS, HETHEME, RS DREE. TMOEARE. MEARK
MEPR  BEF RO LB RN EE R N RENFAXEFBREK. X5
KB kBLOHRERELR T,

(A) tMEBESKBE-RHER

THMEN DA, EETN(EEAR S NEARK)NARHSIRESNE R
BEESHEYE, SRYETRBAHELE K. RNEREDRROTELE K, AR
BEK KA NARELR T MmN RHELR, LR KEEETIEE
Wi, kDA ERE, LIRS, BHERMA, EFtEE, #EBTR, REELHK T
em®™y FHit, TIMYBERBNOBEAN KB=BEETEUNE W, F4FY, 9F18F
ABSFRUAENTHIEEER TS LI RER, = cEBR T ZtEEfk, —TiRER
FHaEath. NPK SEVLEEMEHL NPK & NPK(2) 9 ERit = 3.36—17.97%, B
PREBSE EE 9529.5—12613.5kg/ha, XS5 HARENRBIETR, EOHREOBBETK
BRERIUKRES MR IR MR S A RE S M, X RSPk 0.8751** f -
0.7958** BMLIEHER AL . EM-EAE, SHMITRENRE, XHUMRILERANIEA
HABIOGR MM TERE, ZEBSIUERN—MRLERRE

x4+ TNEERFKBr-RHER

Table 4 Effect of continuous applying of inorganic feriilizer on rice yield(kg/ha)

NPK +

Bk N P K NP NK NPK | NPK(2) [ NPK 4

Year

1981 7192.5 8878.5 7308.0 7947.0 8904.0 9376.5 9529.5 9676.5 9997.5
1982 634v.5 8754.0 6447.0 6657.0 8994.0 9633.0 9771.0 10914.0 11389.5
1983 | 6460.5 7500.0 6969.0 7212.0 7714.0 8430.0 8728.5 9697.5 10225.5
1984 | 4443.0 ?233.0 6346.5 6600.0 8122.5 8197.5 8319.5 9129.0 9529.5
1985 5886.0 7789.5 6346.5 6189.0 8461.5 8415.0 8893.5 9775.5 10725.0
1986 | 6732.0 8686.5 8496.5 7584.0 9019.5 9991.5 10756.0 12336.0 12613.5
1987 5557.5 7114.5 6297.0 5769.0 7497.0 7939.5 9100.5 11283.0 11575.5
1988 5389.5 6337.5 6015.0 5529.0 7032.0 7357.5 8614.5 10290.0 10575.0
1989 | 5736.0 6664.5 5850.0 5700.0 7539.0 7755.0 9075.0 11386.5 11032.5
ZX | 53737.5 68958.0 | 60075.5 59187.0 73284.0 77095.5 82788.0 | 94488.0 | 97663.5

£ 5970.8 7662.0 6675.0 6576.3 8142.7 8366.2 9198.7 10498.7 10851.5

?f'; / 28.31 | 11.78 10.14 36.34 43.46 54.03 75.61 81.71
% i
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For AT, AR AE X REMRER K, 1989 SELL 1981 SE- R 39.42% , RMIBX T 33.24%,
EX TR 24.91% , TR AR 25.39 %0 #t—F S, TALEERG, RH R AR,
T AR, B H T RS- M- EU RO REN TR, BHEREFFINER L.
Hit, I ANER, RBRANRL, REYA L MERNETRTZ—
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EFFECT OF CONTINUOUS APPLICATION OF INORGANIC
FERTILIZER ON SOIL STRUCTURE PROPERTIES OF
PADDY SOIL DERIVED FROM RED SOIL

Lai Qingwang, Li Chagou and Huang Qinghai
[ (Red Earsh Reseurch Insintuve Op Jiangxi Province, 331717)

Summary

Good soil physical environment is a fundamental for gaining stable and high yields of
crops. The return way of organic materials was controlled artificially in the present study. Re-
sults from the nine-year filed location study show that in the case of continuous application
of inorganic fertilizers, especially mono-application of inorganic fertilizers, in paddy soil from
red soil, the soil structure was damaged, soi! hecame more compact, the tilth of soil became worse,
the plowpan rose, and the land productivity declined as a result of decrease in the inorganic and
organic colloids.

In the case of continuous application inorganic fertilizers, the bulk density of soil increased
by 46—86kg m™*, total porosity decreased by 1.43—2.92%, capillary porosity increased by 1.44—
3.74%, non-capillary porosity decreased by 3.18—5.48%, the proportion of non-capillary poro-
sity in total porosity decreased from 13.09% to 4.14—8.05%. Meantime the formation and stability
of aggregates were affected. Destruction rate of >0.25mm  water-stable aggregates increased
which was most significantly related to the total input of available nutrients by organic feruli-
zers (r=0.7958**). It show that under the condition of lacking organic fertilizers, the land
productivity was more dangerous ro be broken with applying more chemical fertilizer.

The deterioration of soil physical properties affected prefoundly rice yiled. The total rice
yield of 9 years in various treaments was in the order of NPK +O M.>NPK(double)>NPK
>NK>NP>N>P>K>CK. The total riceyield of continuous application of inorganic fe
rtilizers decreased by 3175.5—38488.5 kg ha~' compared with that of combined application of or-
ganic and inorganic fertilizers, being consistent with the variation of soil structure. Under the
condition of combined application of organic and inorganic fertilizers, the yield of rice was in-
creased efficiently, and the physical environment of soil was improved.

Key words Paddy soil from red soil, Aggregate, Porosity, Destruction rate



