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THE CHANGE OF ORGANIC,NITROGEN,
PHOSPHORUS AND POTASSIUM NUTRIENT IN THE
DIFFERENT CROPPING SYSTEM
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GUAN Guang-Fu

{(Yueyang Research Instrtute of Agricultural Sciences , Hu"nan Yuevang.414000.Chraa)

Abstract A six-year’s follow-up monitoring program was accomplished on the fields in
east Dongting lake. It was found that, at the same condition, for four main cropping sys-
tems had different effects on soil fertility. Rice-rice system lead 1o low yield ,a decrease and
retrogression of soil fertility ,Rice-rice-green manure system lead to yield increase to some
extent and bring about good economical benefit. Under this system,soil fertility appeared
an increasing and evolution trend. Rice-rice-wheat and Rice-rice-rape systems could not on-
ly make a full use of the land and vield increase. but also ¢ould make the fertility increase
and evolution. However, under latter two systems.economic benefit was relatively low.
Comparing all the advantages and disadvantages of four systems.[t is suggested that alter-
natively using Rice-rice-green manure system and rice-rice-rapetor rice-rice-wheat)system

will probably be a better cropping system.

Key words cropping system.soil fertility.follow-up maonitoring.
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HHEMEHNEORE BZ - THEA BFAARGOER . X FEE K #HEREGRE, oo
BHUERRN MR FEATER SN EH.BEADE . T S EHMEEEFENE.H
RS ERE G REERURAHPRBELENAFRR . XEFRTIREIMHESRIB, X
RYBIREESFRIVAE XERVEYMERRE. XTHFRES T8RN RH0 T8 S8 P4,
BAEHAEREESL - LERMEHV Y BRE EEREEEKERERE KT 50 Rl EE
REPHRAGTEAEAETFHFESE R AR ES . EEXFHRBEEGRBRO S T RREMBEHRE
BEFERIEKFEF ABPRBIEFREN LR LERTRTTEUHR B XEREETE.

1 BRI EHE

HEERHEMKY BT EET RIS PET, RISSTEFH BT 1 6a. R L0
B ERTMETHEARA ERAPERT - HE T M0~ 20cm) 9 BALHEE K. pH6. 14, HHLH
15.8g/ kg2 1. 14g/kg B M B6. Omp/kg . 2B (P)0. Mg /kg. S WBELS. Img/kg s 229 K 119, 0g/ke . B
BEp83. Omg/kg . BB 259. Omg/kg; CECS. 90cmol /100g L HEFEL. 44g/cm®,

HERFER KA S BF AN IR NS E L Fo e B A E-B-2FHHEH B -
B-BOEZHOHHERLC. B-8-FO0F 8 EH D B-F-m# G E RS- S-SR ER) . 2EF
i 3L

RENMEEM R4 2%7. 0=204m" BB U R B RIFMER, &K AR ARBERT GEE
H X HFEO. 3m . it FER R 4D, X B ARG HIQEEEXH AT . SO E TR ERR S . 9508
Y. FE. S e RESTBREHE QO MERER > . S FER B ES, Fntk
FR A BRGS0~ 20cm), DIREITA X AL .

FHatEREKEAEEE LSS EME S KB IR A BAEMN A X T EHT. S FHEDE
REARFHHEE LG RARET. AT ANEEAMNSEENEHAABTER SEI1ERA
(& 2 B — By &, H o FR e R R E 2y = 20000~ 24000kg /hm? #5361 2000~ 15000kg /hm* . 6a )
FHERLEL '

¥ SHBFEHHEER kg /hm®-a)

Table 1 Average application rate of each tregiment in every years

Ik i 18- 1 Early rice % o £AE Winter crops
oy LEE Late rice = €4 it T
Treatments Amethyst Chem, ferti. Hog manure Chem. ferty
C N N PO K, U N K.0O o N P:0s K.O N PO, KO
A —_ — 148D 15.0 450 1620 &7. 0 —_ - — — — —_ —
B 1120.90 73.0 75,0 15.0 435.Q 162.Q 67.0 — — — — — — -
C - — 148.0 15.0 450 162.0 67.0 200.0 63.4 75.5 134.8 91.5 45.0 BB. 0O

o

— — 1480 15.0 450 162.0 67,0 2100.0 63.4 755 134.8 91.6 45.0 430

L EcEPHBEHEAEEERHAH B FiT AT EF . Total appheation rate not counted the P and K n
amethyst. 2. B fE B B 2 % b IR «Fertilizers of late rice 15 all chemistry fertilizer,

REFIB AREEEFLAPHRINNESERPEH I MESRULESLE A 2GSRI
S0 B 5 B A R BCLOBASE Y HEFT .

2 EBREARBITH
2.1 FHEBEHSEHEE]

HEAEHEHGE T ENERLEN SREW. BASOENHEEEEIEAEAREE
BB FEHERNESHER, FLEBEFRELREANT LR 6 THUR-B-RLB8kE. W
LE-B-SRLENE. R 2Bl EF. B SR AASER AR MERESEHEDNEREITEEN.
RE-S-EZ0E-BdB2n Rl T8 T H-B- A8 8- By At 2R £ F6E. M FE -
#H.AUEEL L RERE REHEFBENWTR T - B —P RO . ENa g TR EASHY
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FeR EEHEAA XR2EA S MR IR 88 R FRRT .6 PR LBR . 2BHNE
CEMFEAM. E3EUWLALHFREERLAEMERZHT EMEm. A" 8RECSEEER.
W B LA g TR T HRAE TRE $} . B L= B, (O B W PR S3. 7 M ~37. 3% HIFEIR XK.

#2 T EREHESGTHABRENL ke/hm®)
Table 2 Yield change in different cropping systems

g HLIF g I Hi4F iR BEE 6E1
Treatments Jst wear 2nd year 3rd wear 4th vear Sth wear fth year Average
) LR = S S 11750 9135 55R 108V 17123 11057 10750
B-wE-we 11660 6497 11137 12183 12636 11300 11482
W/ L1704 yine 10140 11600 12223 11385 108y7
(2193 (1147 (2345) (2022) {2565 L2082)
B-F-mi 11137 90 agaD 10865 12676 11700 10874
— L1157 11076 11237 t1127) 11247) P1171+
3t ECK) 8028 zon 4708 5262 7756 5936 6164

+ FEEHMAHEEEE, They are vields of winter crops in the brackets 1) Rire-rice, & Rice-rice-green manure,

31 Rice-nee-wheat , 13! Rice-rice-tape,

AR ESER T R MRS . S EER NG T EN BT R WAERHRYHER
LY VRS S -3 e vt ik S R SRS B EL A G RV T SRR A EL R LN R Bk ) KR R
-ERE-E-MW RN AR L 2T T AR BB AR AR S
HHRE. HEERE O FEEDE H NN E TR AR AT DR E ORI R R AL R Y
SEET. MR FERS RN E ATEN TS ER &R ARSI RELHFENER LFF
B HE S —,

2.2 fE#EER T D EE LR ELER

T LB R e L A O - T E R KR — T EER T L H A SO R 4
FRE FUVHAH BN . LW R B e E TR s R 0 . R E LM
B RE S ERREE T —EA R E R,

THEHERE. BTN EEELFFYBER . ERF TH RN FHRF TR A F AFRE .,
EiCRIHENRA L EAMB SR 73BN TS S I TRARENS M. EXFTF TP AFBER
B N2 (0~ 20em) RSP H LN & B R AL s,

Mo T LA - rE4 R FE ) B - B8 - R PRI PR A LR A S e R YT R TR 3 TR AR A
mgt- - EMER . RPOUR- S LAREL BB MUB-B-F4o8 E AR REWER LR
EEFHET - AESTRA SERNFIE . RG Tl L NPH AR S BRI RS WikiTHE-
A-EEs eI RS AR AN SRR YA N EE. P EEE W R AR S & TRRE
B FH B TR ELR (0. Teske S T FEHEE A VLA 1575ke /b, 7] WL R EE R K

FAE G R LI A B B BURTERS R - MR b Ll T TR R AR AR b T
FRBH B EA F RN AEXHRAERSF F. HEALRBTERERS TH-B-ms-B-a2a
MO -- AW AEHFURHFAEREBIREES USR-S B e R B RUB -t
Hd L EAEHEERREA.

2.3 TEEES T g E TR

FYETGAT IS F BEER G RED R LR R B

RFAP AR B - SRR LDAEHEN . AReFREER e S HiTE 28 &
ELUGMOBTTRE (0. 05g kg TG E W BMIRIAT £ T 0. 070/ kg BB- - N F-R- AW A#EN 2 FE0 L
EEERCHA AR TR SR BT RE EG R LW R R a8 e E R TR R
AU HESARNHLGRREEERN ERF R T . EHZECEZIOAEHMEBREEHT
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Table 3 The change of soil organic matter in different cropping systems

" = HALLA & HHHHLE S g/kg  Soil organic LR =E
Taral apphicaticn AT FeFE Mra{E PR
Treatments argani rate Belore brh year Change Net mereruent  Humification
tkg/hm-) test number 1 kg/hm™) coeflicient
B9 | — 15 & 15. 6 —a.z2 —450. 0 —
B-F{-E* 9642, & 15. 0 18, 4 +2.9 +-BA35. 1) 0. 68
B/-1/-F 18150. ¢ 15. ¢ 17.2 +1.3 +0025, 0 w14
B/-B-me 181350.9 15. ¢ 18.1 +2.1 +4725.0 h2h
3 HCK) — 14.9 11.7 —4, 2 —9450, 0 —

¥ Annotatrons]. BHE L EH =1 W EHL A ¥ X% PLEFH & Humilication coelficient = Net increment of sanl
arganic/Total application orgamct(C) rate, 2, /R E— DM TFER v $ 2 L8 LI 2250000kg "hm? i+ H 7 s Net increment
=Change number af soil organt. ¥ Weight of cultrvated homnizen seil (2250000kghm ). (1 Rice-rice, i2) Rrce-rnre-green
manure. (§ Rice-rice-wheat . 14 Rice-Tice-rape.
F1 PR FEHRSETLRERDELRR

Table 4 The change of sojl nitrogen in different cropping systems

b B THEE /) Sol mtrogen i 90 1% 1pr % fa 5 M E
T HBEE MEE v 3 Total assimilation  Toral applic.ation
Treatments Belore 6th year Change Net rate rate( I}
number e rement tkg/hm*? 1 kg/hmh
B2 AT 1. 14 1.00 —0. 05 —112.3 1158. ¢ 1860
R 1. 14 121 +0. 07 +157.5 1220.% 1840
B/-E5-F2 1. 14 1. 18 +0. 04 R LH 1805, & 2790
-5 1.14 1.23 ~+0.09 —02.5 1887. 1 2790
¥ ECK> 1. 14 0. 97 -0 17 —382.5 706, 2 —
3 Annotavion. R S B ARBITAH SRR A1 HEFSIFORSMY TE~RB RS S FRRES
SR ®ri8 (T[] 1. Total assimilation rate of crops are the sum of assimilation rate af straw and seed. ] Rire-rice. 2

Rice-rice-green manure . '3) Rrcerice-wheat. I Rice-rice-rape.

HTF &8t Eh R FEIMAESFaER B &asER M EamB S8 miE YR 41
et W R =L ER . PR LHHER L KB PR AR E-B- DL E S A3
EHMERBWERRIUE-FH X4HE L, 60 2% W8 iL1805 ske/hm®, B-F- L H LB W T Y
1158. Okg/hm-".

TR G REGE. h TEAL TR FMEFRSE FH. L HPE RSB T ES R, 6 T
REO. 17e/ke. KM S R E . R TREHAENBEHEELEHE (AT E60LN .

2.4 FESEFERNS LREEAELRR

B AR o2 TR s E S TR RS AR,

NMESPET L E N ARG - - R W R- - e H R R B R R P W F B e H
ST BN — R - TS S R S AT R T 0. neg kg T RS-RE-BE I3 Im 17 0. 02g kg X HE RE
HTFESEGBAREEAER HREEEMNRT T EATHEERN . A . £ Y4By S/ B8R
VR B 4 T T TR RS- R b S TR R TR 2, Img kg FRAEL. s6 MO - TE- S R ALY
MM E T2 660 METREFE L. 65-B-FVE-B- 08, CETRPEHMEARN
RN R E RS HAEFEWA M T 18" mEEM AT 23 420 FRTHEE LML,
AP EER P E G ENEAREETRENR. FREEU Tt R tr Bl iy & sl
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G FIEEN TR, PSR FTREETO0. 13g/ke 13 83% W FRET. bmg/kg KEIE49. 06% B[ IL.
HiFH N ER R REEHEE MM T EERF (LRI,

*5 TRESGHEHMRA T LRRREDHELTR
Table 5 The change of soil phosphorus in different cropping system

T EMg/ky) Sol total phosphorus L E A B mg/kg) Available P pmmpyu it DmRs
REA PeFE  MTEH eEE AR HeHE ¥ Assumlation Applicenon -

i B Before  fth year Change Net Before  6th year Change rate rate
number  incremenc number
Treatments {kg/hm*} kg /hm)  ¢kg/hm®»
B-B-xHY 0. 94 0, 88 — 0. 08 —133.0 15.7 11.2 —4.5 208. 2 %40.0
BH-F5-mL 0. 94 Q0. 98 +0.02 +45.0 16. 2 14.1 —2.1 223.3 g0. 0
B/-18-Fe 0. 94 1. 05 +4a.11 +247.5 16.1 17.9 +1.8 354.1 813.0
B-8-m 0. 24 1. 0B +0.14 +315.0 15. 8 19.5 +3.7 315.9 Bl13.0
W OECK> 0. 94 0. 81 —0.13 —292.9 15.49 8.1 —7.8 118.7 —

T Rice-rice, :3) Rice-rice-green manure, @) Rice-rice-wheat, (@) Rice-rice-rape.

EAESER L RN RNE. FHLE R I RTENERSTAA.BA.H-B-E
SR GERERET AR EEE-B-ARENE-E-F BN ERE- BN s E R TR EET
354, lkg/hm*; A RIIE L FE N 62 FE4 BRI R (V118. Thg/hm’, B4R . X SEMHE K EF R SRS
HH.

2.5 FRI#ERT RS EMT R

EFA RS e M T 82 I E i e F L inXehiR.

HEFITLEH . B-B-XRAE-B-EHLHE ., - 295 85 515 LW a7 L T o 4F0. 1g/kg, 5
LTS ABHER DA R E150. /37, Skg/hm? -2 - - FAR-B-Mze By S BUHE2MEN - H
B, 505 KRBT 0. 270, 1g/kg, 2 FBEE 3 M b m 88 # 75, 0R137. Skg/hm? va. 05 T HEAR &b
M, L E SR EMETE D T0. 7g/kg BISEE + P a7 F 04 # B ik 262, Skg/hm? -, BIE A0
HEAL 9B IR ER RIS EE FAT, PG T BEER M.

THEEMTAER S-S SANE-E- R P LS R B MM BT T B T 3. Trg/kg
HIZ. 6mg kg, FREVEE 2+ 5 04 60K IS, 06 % . RAB R M E FTHE X A THREER:E-B-mWE
-FE-Fo RSB R L R e AT SR W) S B WM BT - FH T B 110, Bmg kg J b TREEE S BUE B9, 69 %
iz ¥ MPEE LARES. B FANE B GRS R SR 288 1B 4 2 o 40 00 i P B A R L)
ERFMMEMHROEUAAHIFEAET —CMBERE. MAREBEENEXEFMNTHREREL, M
o EE R, L TRRWEE A 15, 42 %, AR IR B L L iNh R AR K.

*s ARSHEMRET RGP RPDTLNA
Tabie 6 The change of soil potash in different cropping systems

1 E-2BCg/kg?  Soil total phosphorus T IER LB (mg/kg)  Available P FEHE E SRR
b m HERN  #$eFE MNTHE eHER ARy HoE M Assimidanon Application

Before  6th year Change Net Before 5th year Change rate rate
number  increment number -
Treatments {kg/hm*) tkg/hm®Y (kg/hm?!1 '

B-[/-2H 19.0 18. 6 —0.4 —8.95 805 76. 8 —-3.7 1486. 8 672, 1
B-g-me 15.0 18. % —u 1 —2.24 831 82.5 —Z.6 1604, 8 672.0
B-8-F9 19.0 1%. 2 +0. 2 +4.47 83. 6 91.7 +8.1 1954. 7 1686, @
B-B-md 15.0 19.1 +0.1 +2.24 8l.8 92.5 +10. 5 1760. 0 1571. v

W E(CK) 19.0 18. 3 —0, 7 —15. 66 83.0 70,2 —12.8 795. & —

\1: Rice-rice. (Z! Rice-rice-green manure, 3 Rice-rice-wheat, 13} Rice-rice-rape.
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fE AT SRR S - B S W EE-B- TR EEE R R . Bk R AR ERRT
EEB-E-E58-E mER NS RERENEREES XRRSAKENANTERRMWRE HAH
Xy MEENEF AR I B MEELR MEKBERE, MRE. BT FHN BYREL.

3 A K

LA LR B R SR TR R R A EM XA L R TEEHESRF T PH
RTIEAMEEA.

DRE-8-L R HHER, EE:.F:l:iI_J,EPEJ:FJHEJiﬂ($1‘EXTBE{E:-Eﬁ;ﬁﬁfﬂ?“ﬁ%l@iﬁ*ﬁﬁlﬁ&ﬂﬁiﬁ%
EHE TR ASERESYE G B R FLLER.

DB ER RN FABATPHETRZR M TEER LR LM A RIFRRBME
MR MR BR FTRIRAGERLR D EREM BB RP R R TR TR
WA H A ESR R FE L RTEEFERS FIERERIAHZER B RS R EEE
H, AN THERTHIRNEAE SN RE. EHEFANUALRARSN I BROGHER AIE LR
EHMEAMFEEHTERZR FAMITETES FRA-ZNH~AR . SF ARBENLBLIR
AU, AR R R R A . R A F R S B R LA = A R
W5 o (2 8 Y P B 2R SE R Y Bl SR BEAE A

LB-W-EANE-B-HR MR AT TR AT 2 W EE S —E e R]& T
By MENEHER EEDFICG RS . AR, TRTANEARRASHEI T B GRE A
TREHE EARBEG TR BUR R FUAHERNE HFIREREAZ LS REMH
BN EKMEE T EHSAHREIRE (Y 2R B 1 W MU A AT R Y0 RS KT
R MEEEKTHRE EARAN LS FREERE T WX EENHL T S HRESRH,
B4 FEE B — BN R RE.

OFREMER MR FRLE, ASEE™. W HEEHRPERREARAERDEHHE.
TRl EMrPn AT IS,

§ 33 b JL R 1R O L LY, S I N O E MR (X B AT BT R SR AT L B B B 1R
MELERE-B ESHE-B X EB 8- tRE.
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