View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Xiamen University Institutional Repository

§z HRGRES: 10384 B
§ ¥5: 22620101151375
-
B ARG
:
f
B+ 2 A7 3
v[7 4T oI
XEKRAESEGEFT T FEHEERAR
1
f’ Study on Regional Farmland Ecosystem Nutrient Banlance
Management
X i 4
i REEIFEL: F FH 4o SHK
;, + % % Ak ® B O =
| WIXRXAH: 203 F 5 A
( HXEFFRTE]: 2013 F 6 A

20134 6 H

INY L —


https://core.ac.uk/display/41432029?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1




EXZFZA0e R EITEE R

AN BAT AR SGEARNAE TG 3, T 58 B A 5T
Ko ANAER LGP S5 HADN NSERA T R R MW TT R, 1
AE SO DUIE 2 5 sUI R ], JFRF VAT (TR AR T A 2
ARTESIRE GRAT) )

FIA AL SN YU (1)
RIBFTER, 3R ( ) W (41D &S = )
i, A ( ) SEEE AR (WAERL B S NIHE

PR PR A D D0 NS AR, ARAT IR A2, Rl EAANE






BiIRFFARXE(EREREA

AN TR AR (b R N R 22 A7 264908 4758 it
V1) AERUE DR B AL S A8 30, JF 1) 3278 BT ] R e HLAIA AL
AL CEIFRAUTISON FE /O SRVFSH AR SCREAN TR B
T R R A T S A T o AR TR S R A A 18 SO 42 [
f s 2 7 38 SO A B R REA TR 2R, RS AT ST B LR
FHEEC G RS, SR ED S AR Bl sl Hee s AR A 18 3

=S DA @

( ) L ITRSA IR & Do o EROE I IR 22 018 3
=i TR A, s EIEH R
( ) 2 AR, GEH] EIE AL
CEFE LA EAINAE S AT “ v 7 B EARN N . DR AL U
O E TR RE &R R f e T A AR S0, REE TR AR
FE WALV SCHI A AT AL S B AR AN 1, BRI
AR, BIiE ] BRI D

pil
N>
H#
&

B
S
4






H *

BT s eeeserssssess s s st e ARt e bRt ae I
ADSTIEACEccciiiiiciiiirccnnneeticesssssssnssssseecsssssssnssssssscsssssssssssssssssssssssssssssssssssssssssnsasssssssssssens 111
BIZRZR B ovvrrrreressssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssasssasess %
List of Tables and Figures........iiiiinniiinseicssninssnicsssncssssncsssncssssncssssscssssssssssees IX
B 1B ZB5IE oo sessssessssesssssss st sessssesss s sssssssassssassssassssessssesssaens 1
LI FIBEET IR coeeeereresensnsensensensssssessesssssssssessesssssssssessessssssssssssesssssssssessesssssssssasses 1
L2 FATRE BT BN cererreeeeesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassses 2
L3 TETETE crveerrerrenssnssenssessssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssssssssess 3
LA TTETTTTIE errverrrrrrnsssssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssens 3
L5 FETRFBLE «.ovoereerrerrrsssrsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 5
H2E RAFSTERARAREFTTEIREE e 6
2.1 REAFDFEMRGEBEIERR .oooverererrrrrnnsnsnssssssssssssssssssssssssssssssssssssssssssens 6
211 RRIR B RIFR S T oo 6

212 EINFED FE R RIERE oo 6

213 EFED TR DMITIER oo 7

214 FERBESREF O HERAFAFERIRZT e, 10

215 HEIRBESRAEF S REI AR ETRITR. ..o 12

2.1.6 AN REAFSEEBIEIT IR oo 14

2.2 FEDTFHIEET coooereerrerrrersrsesssssssesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssses 15
23 B TEIHE I ERBEL cooeceriereinssisssssssssssssssssssssssssssssssssssssssssssssssssss 17
23.1 BHTETHERR oo 17

232 FEBERIEERERSEEUE. ..o 19
EIE KAFSTEROIFFRZKIBBIE .oovvveeeeeereeeeresrsessesssessannns 26
3.0 BHETHIREEREL covveeerverereesersssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssass 26
311 BFRIREEMEID .o 26
B2 FEE T cooooeeeeeee e 28

32 BT RMBEIL cooeveeerrererserssseesssessssssessssssssssssssssssssssssssssssssssssssssssssssssssseses 28



DR A 25 R G871 BRI

321 BB e 28

3.2.2 RAEIDFMRELEI ..o 30

3.2.3 FRMUEEFEAE I ..o 31

3.2.4 B ETABFIFERMEIL ..o 32
F4F XERAESREFS FEERBREOITFIR cooceereeercnreecnnermssennsensscnsescens 33
4.1 FETREESRGEFT D FEIARITM ot 33
T e ol 3 e OO 33

412 REEBSRRETFS FEIIK oo, 34

413 EHTRAESREFEEIBLEMINIK oo, 52

42 EHTREAETREFD FEHEEIR e 57
421 KBESRGER T FEEIERITR. oo 57

422 FH™ 2015 FERUWAEFPHEERRBAE ..o, 58

423 REESRGER S FEBEEBRARGHEME .o, 64
HESE MIBEIRERRIE orererereeererrssenssessssssssssssssssssssessssssssssssssssssssssssssssssssssses 65
5.0 FIFBTLZEIL covrererereersesssssssssssssssssasssssssssssssssssssssssssssssssssssssssssssssssassssssssssasssasses 65
5.2 FEBTEFEE ovverrersressessenssssessssssssssssssesssssssssssssssssssssssssssssssssssssssasssssssssssssssssssss 66
S53TARTIE DI ooereeeererssssssisssssssssssssssssssssssssssssssssssssssssssssssssssassssssssenes 66
BEFETTHR wovvererersrnssssssssnssssssssssssssssssssssssssssssssssssssasssssssssssssssssssssssssssssssssssssssasssssssssssns 68
MF: TS BB RHTTIE IR corrreerreessessssessssssssssssssssassssessssassssessssssssssssssssssassssanaes 72
BHIBE . cvuoerereuecessenssenssnsenssssssessssssenssessesssssssssssssesssessassssssssssasssesssessssssessssasssasssssessssasasesens 73

ii



CONTENTS

Table of Contents
ADSEFACTcccceiiiiiieiiiteeiieeinintecisatecssanesssanecssanessssesssssesssssesssssnsssssessssasssssnsssssasssssnsssssnes 111
List of Tables and Figures........iiiiiiniiiisiicssnicssnccsssecsssnncsssncssssncssssscssssscsssssses IX
Chapter 1 INtroduCtion.......coueierceicsseicssnicssnscssasssssansssssssssssssssssssssssssssssssssssssssnsssssnss 1

1.1 Research back@round ...........cceeeciveicisnnicssnnicssnnccssnncssnncssssecssssnesssssessssscssseecs 1
1.3 Purpose and MeAning ..........ceeveecsssencsssnesssanesssssessssssssssssssssssssssssssnssssssssssssssss 2
1.4 CONLEINLS cuceeeuneriiineiiisnrensnresssnncssssncssssncssssesssssesssssessssesssssessssssssssssssssssssssssssssses 3
1.5 MEthOdS...cuuiineiiniiininniisniisnnisnecssncsssessnssssesssnssssessssssssssssssssssssssssssssssassssasanns 3
1.6 TeChNICAL FOULE ...ccuueereiiuriiiiniicnneicssnnicsinticssnneesssnscsssnecsssssssssessssnessssnessssssssssnes 5

Chpter 2 Progress in research about farmland nutrient balance nutrient balance

MOUEL.cuueeiinniiiiniiiiniiiitiicitiicineesitnessstcssstcssssssssssssssssesssssesssssessssssssssssssssssssssssssssssssnss 6
2.1 Progress in research and practice of farmland nutrient balance................ 6
2.1.1 Nutrient balance analysis in diferent scales.........ccccceceevververienennicneenne. 6

2.1.2 Research progress abroad in nutrient balance analysis ...........c.cccccuu..... 6

2.1.3 Research progress at home in nutrient balance analysis.........c...cccc...... 7

2.1.4 The spatial and temporal vatiations of balance in nutrient application of
Chinese farmland €COSYStEM.........ccueeviieiiieriiieiieie et 10
2.1.5 Agricultural non-point source pollution caused by farmland ecosystem
nutrient imbalance in China..........cocevieiiriiniiiiiieeee e 12

2.1.6 Farmland integrated nutrient management measures at home and abroad

........................................................................................................................ 14

2.2 Nutrient balance model ...........cueiceeiniinuinneiisnensnnnsneisenssnecsnnssnessecssseennns 15

2.3 Calculation method and parameters.........eeeecneensseensensecsssecsnessaesssnessnes 17
2.3.1 Classic calculation formulas ............cooceeiiiiiiiiiiiniiieeee e 17

2.3.2 Balance model correction and parameter selection .............cccceevuenneen. 19
Chapter 3 Summary of farmland nutrient balance in Putian .............c.ccenueeuneeae. 26
3.1 General situation in PUtian .......eoeiecnniiinsninisnccssnninsssnenssncsssncssssnesssnes 26
3.1.1 Physical environment..........ccceeervieesieeriiireeiieesieeeeieeesreeesveeeseneeenneens 26

3.1.2 Social and economical SItUAtION. .......cceervirierieniirienieieeie e 27

il



DR B A 25 2R G097 0 - PR

=

3.2 General agricultural situation in Putian............ceenivncnssercssercscnencsnnnes 28
3.2.1 SO EYPE oottt ettt et e 28

3.2.2 Crop planting StrUCTUIE ..........ccccueeeriieeiiieeiieeeieeeeieeeereeeereeesveeeeneeens 30

3.2.3 Agricultural production SItUAtION .........cccueeeueeriieerieeniieeieeniie e eeee e 31

3.2.4 Fertilization SItUALION ........eeviiiiiiiiieiieiie ettt 32

Chpter 4 Research about nutrient balance of farmland ecosystem ..............c....... 33
4.1 Nutrient balance status evalution ........cueieecsecsseicseissecssnenssnncsenseecsseennne 33
4.1.1 Soil NULIENt CONTENT...c..evviitieiirieriieieeieeee et 33

4.1.2 Status about nutrient balance ...........ccoccevieiiiiiiiniiineen 34

4.1.3 Fertilization Stucture Status qUO ......c.cccveeriierieeiiienieeieenie e eee e 52

4.2 Managed solution of Putian farmland ecosystem nutrient balance......... 57
4.2.1 Management ODJECLIVES .......ccuieruierieeniieeiieiieeieeeiieereesieeeteesieeebee e 57

4.2.2 Suitable fertilizer in agricultural production of Putian in 2015 ............ 58

4.2.3 Management technology and measures ............cccoceevveeeieenieeineenneennen. 63

Chpter 5 Conclusions and future WOrkK.........cceeeciseecssnccssnecssanesssssessssssssssssssssseses 65
5.1 CONCIUSIONS c.cuueerirueiissnniessnricssnnesssancsssnessssncssssssssssssssssesssssesssssesssssssssssessssssses 65

5.2 ChracteriStiC ...uecceecneeisecseccsnecsenssnessensssesssncsssecssesssanesns ..66

5.3 Drawback and future WorkK.........ieeiiiiveicisneicssnecssnnccssnncssnecssssnessssncnes 66
REFEIENCES ..uccuneeineiitiitiitiintinntenticteinteestessesssesssesssisssessssesssessssessssssssssssassssesssae 68
APPENAIX crrriiririissnncssnecsssnessssnesssseessssnessssssssssssssssssssssessssssssssssssssssssssssssssssssssssssssnes 72
ACKNOWIEAZEMENT .....cuueiiiirnriesranicssnnesssanesssanssssssssssssssssssssssssssssssssssssssnsssssssssssnssssssssss 73




S

W

RHERRGITR AN L R A S RA S 2 R . LT 4K,
Hh I R AR AR TR R R A T ERAR A, ARV AR P S5 R i ARl 238D ) Rl ke S 7R
EIT AR, AT AT AN i i, AR I N, A Y &=
R THE A [l oA 5 A T P o e e PR FE X o R R R s A ORI K
Fe g, ARG, HEAEAN T, BERIRRARN, LR BRI TR AR M PR
HOR R A LR ) OB, AR AR S R G 70 SRA 5 RS B A MY T 55 e AN
W o B SR SC AR AR ARG TR0 T B I - BARVP O, X 7700117
B BRI PERIE T RRARNS B2 o WFSEIX IR A R GETR - B, RENg
X IRFR BN G AR B, AR R AN TR ML B 45, ST gl TR oA
AT AR HAS ARG AR .

AAELRR AR WA R G700 ATV E ATt e b R AR R G097
It AR P47 1R I 22 AR A DA R SR 93 A 5 1 R AR T kit -, 225 (R Ak
MR SR 6 8 B S, WFST DA AR S R U 7R 20 A P R A
M, MR T TR L AE R E R ANTR P BN R, WA RS R GRS
s AP IR A BEXT T T 2011 SRR HAER R G TR - P BRRBEAT VRO, 20 Hr
NEt I S5 A8 1) 5 BRI, FE A BB R AR R TR0 PO H H Ar, AR
2015 SERIRAEY H br B A AR TR 08 BN, THEAF 2R T 2015 F 4 X
ELACHETE Bt T e, AT EH P At P B Rt Y 5 1A T P e (A e A i

EL
T]‘o

WIREs KRB, WHTH 2011 FF& X BRI W BAR: ERIEM AL
fib & X LR B AR, HBERFEEZMEK: & X MR8 T AR %
S AUHURTX AL EL B2 Ay, F50E DR AR 2 U TRET, Al LA X
EYJ MR FIFEEE 5Bt AEFRi i g5k, (IEg el a2 =, I
b, ACHZ B I R AR S R R R IR A BRI =, A
LCAI AN 5y o AR 533 R AR 5543 1) 5 BRI A 138 55 43 BRI A4 o 22 H b
BEAT R RS R TR VHTE B, DLORRRAR B IR 40P 0 Js U], 33T A i



DA F RS R G R0 P BT

Yo, GRS, TR E I ES, SRR CRMERE” . 2015 4F, HH
& X BT HINAHUAEB B, KB IEHITE A B #1433 16583.00
t. 6026.04 t. 17133.46 to IbAh, ARSI T BARKAR AR RGTE 01
BRI It

K RIVESRS: oV W FIgesit

II



Abstract

Abstract

Nutrient cycling and balance of farmland ecosystem is an important process
affecting productivity and environment. For decades, great changes have taken place
in China's farming system. Agricultural production structure which have consisted of
mainly planting industry gradually shifts to paying equal attention to planting and
breeding. At the same time, intensive production level continuously improve, along
with the increasing agricultural material input. The rapid growth of the chemical
fertilizer applying quantity makes China become one of the highest fertilizer intensity
country of the world. Because of the food safety pressure, there have been appeared
excess fertilizer application, unbalanced fertilization, low efficiency utilization rate of
fertilizer, and the rapid growth of organic waste accompanied with the rapid
development of large-scale aquaculture. Agricultural non-point source pollution
caused by the farmland ecosystem nutrient imbalance is rising. Study of farmland
ecosystem nutrient balance at home and abroad focus on status quo evaluation, while
applied research relatively lacking. Study on the nutrient balance management of
regional farmland ecosystem, can measure the result of nutrient inputs, combine
planting and breeding, and realize regional nutrient balance, which is beneficial to the
sustainable development of farmland ecosystem.

Based on the review research progress of farmland nutrient balance of ecological
system at home and abroad, nutrient application and balance of time and space
variation of China's farmland ecosystem, agricultural non-point source pollution
caused by nutrient imbalance, and foreign farmland integrated nutrient management
measures, the paper chooses Putian city as a case to study about the nutrient balance
of farmland ecosystem management. According to city soil nutrients, agricultural
planting structure and nutrient input structure, it evaluate the status quo of the nutrient
balance of farmland ecosystem of Putian in 2011 from the nitrogen, phosphorus and

potassium balance, and analyze the rationality of the structure of fertilizer application,
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based on which it set a target of farmland ecosystem nutrient balance management.
Then according to the 2015-year target crop yield and other type of fertilizer
appropriate application, the paper ultimately get the result of putian city fertilizer
applying appropriate content in each county in 2015, providing the basis and guidance
for the controlling of fertilizer amount application and structure of Putian.

Thesis research results show that, there are apparent surplus of farmland nitrogen
nutrient in the counties of Putian in 2011; besides MeiZhou island, phosphorus
nutrients of six other counties are surplus, and differences of surplus degree among;
between each county there are large difference of profit and loss of potassium ,
significant surplus only appear in Chengxiang district and XianYouXian, potassium
balance of payments is almost flat in Xiuyu district, even in several other counties
there are different degree of loss. About nutrient application structure, fertilizer input
proportion accounted for nearly three-quarters. Therefore, the main reason of the
massive surplus farmland nitrogen, phosphorus and potassium deficiency is the
excessive application of nitrogen and phosphorus fertilizer, in the meanwhile the
insufficient of potassium fertilizer. To fully meet crop nutrient needs and in favor of
the maintenance of soil have depots as a primary goal for nutrient balance
management of farmland ecosystem, and based on principles of farmland nutrient
balance, increase fertilizer application in infertity soil, while use "compensatory"
fertilization in high soil fertility plots. In 2015, It needs to increase organic fertilizer
investment proportion in each county of Putian city, and controll the input of nitrogen,
phosphorus and potassium fertilizers being 16583.00 tons, 6026.04 tons, 17133.46
tons. In addition, this paper also puts forward the specific technology and measures

for nutrient balance management of farmland ecosystem.

Key Words: Farmland ecosystem; nutrient balance; Management; Farming-feeding

combination
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