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# E: XARNHMXELERA TEKOEHAKER 5. 10, 20 cmZE 3 NEKRELE (S BIRR RS,
t-10, t-20)%HT , WERT2BEHEHPERNISKERESELHT THE. SREH , AEKPTN,

NH,-NFITPRESEKREE EEMMEX(y= - 2.18x+10.870 , R°=0.960 ; y= - 0.048x +2.063 , R?=0.999 ; y= -
0.05x+0.223 , R=0.949) , ENEAREMA , TN, NH, -NATPREMEK. AEKFPHINO; -NiREEEKLEM
KETHE , BEERME | t-20 BINO; -NREEAFt-5 Mt-10 , H T RELESE 5 RKEHIARBEASAR . #
HERR =X HEKPRZY(SS)BLRERIUERER , UBIEHIEESE 2 RSSRERIE  NBHBSRENET 8
MBEAFMEAH , FHKESERSE 10~20cm , EEKFEHKNE 5~7dER , EESENRBERSED .
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Dynamics of nitrogen and phosphorus in impounded paddy field in
jointing and booting stages and its pollution-reducing potential

FENG Guo-lu*?, YANG Ren-bin?", DING Meng?

(1.Key Laboratory of Eco-Tourism, Jishou University, Zhangjiajie, Hunan 427000, China; 2.College of Resources and
Environment, HNAU, Changsha 410128, China)

Abstract: Variation characters of nitrogen and phosphorus in the rice field and its pollution-reducing potential Were
researched, Using controlled drainage technique in the micro-zone simulated paddy field with the water depth of 5,10
and 20 cm(expressed as t-5 t-10 t-20 ,respectively). Concentration of TN, NH,*-N and TP turned low with the water
depth in the field, and showed a significant correlation between them (TN: y= - 2.18x+10.87, R>=0.960; NH,*-N: y=
- 0.048x +2.063, R?=0.999; TP: y= - 0.05x+0.223, RZ:O.949). NO; -N concentration in the t-20 treatment was higher
than that in the t-5 and t-10 treatment, and increased at 5 d after deep application of fertilizer. However, there was not a
obvious correlation between NO; -N concentration and water depth in the field. Urea caused the lowest SS
concentration to appear at 2 d after application because of its flocculation and sedimentation to the suspended
particulates. During heavy rain frequent-occurrence period, drainage weir should be increased by 10~20 cm to extend
the water logging time 5~7 d longer to reach the best pollution-reducing potential.

Key words: artificial water storage; jointing and booting stage; paddy field; nitrogen and phosphorus; dynamics;
pollution- reducing potential
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*X%. PEEARIENATEX 856—7 AR
BREAKTZERY , £#ENEKEERBEZER
R%& , Mk FaREEK , 2RAXERA KBS
KBIRKEIREEEFRL.

BHEIBEKEBRT 20 4 90 ERPEH.
ME-—LERETEEYHEXTENABER
HEEAT BRAOBRBER . BE, 2EEEKRD
REOFHREANERETES . —2RLKREHEK
gl sul — gk apeREle. 2

ZET 2009 F 6 A 21 HE 28 BIEHERIL K
FRHEE b THXENBRKT 2 EHREEK
R, ENEREBRLE, AEKPE, BREXR
ENEY , NETEEKRE NIRRT RS
B, UEREREFEIKERBHERKE.

1 #MR5EHE*%
1.1 # #

R TEABEF L 996 2233 kHE. HidtER
HERLAZRFEERREZFRAREMWIH T |
HEXRBMERRN : BHR 118 gk, £F 1.12
g/kg , %% 1.38 g/kg , £4F 27.6 g/kg , KRR 96.6
mo/kg , ZRBE 70.8 mg/kg , K4 142.6 mg/kg ,
pH5.5. EBKEXBMHIEH K, 28K tKME 1 BB
RENLEEA ECIRNRS W&, BiBREN
g EN, P, KEEZDHIN 21%. 8%, 11%.
1.2 iRt

RitEERIEE A A ELLRKRE |, 2009 £ 5 A
11 B 17:00 @# , #MLR/PXHE 35 HRRE ,
HANMNERX@A mx15m) . FiRBX 2 2 FExI FRsE
H, PENREEKER. KRNBAPVCIRRER 3 M)
X , 8ANNXKERR 1.5 ma RE5IEHE | Hide
HERMAKERE , LR BIRNIHLT | +
BE 45 cmZt . EBNMERBR/PXIMNREERLT
ErEREENTHBIRENPVCHIKE , B OXKFEH
AR DX RO EEERRENK , BEITHF
MR E /X A H E KNI ABEKE R .

RERSTIRERLTFERS , N6 A 21 BFF
AR |, 1’ 5, 10, 20cm # 3 NEKRELE (D
BIBAt-5, t-10, t-20 ®R) , BMEBERINEE. R
EEN 46.0%. IERAKCI, K.OSEN 60%. BE

NFUBMEPREE 45 kg, 4RAE 45 kg , #TE 1.5 MK
WHEREENRE, HIES 6.75 g, FIIRIER K,
HIEE 019 g EFRMHLENERT , RARME
FRREMER S |, HEAEE BT A T#EK 1 B
Bekidee , T8 1724, 1. 2, 3. 5, 7 REUK#EFH
TERTHERFTIONE. 8T 6 A28 LR,
R HE - ERFSLENBRETE.
1.3 MEMBSAE

REEHE 124, 1. 2, 3. 5, 7 RO BIMNE
PEEBREKSE | FEXREF I ENE SIS
HHEE. KESERNER LS RBIXE[14] £
RERE(TN)RARBEEN- LA HRREZNE ;
S F(NH, -N) 5 F 4 KO i 77 3 B 5% (GB7479—87)
ME ; HWAEANO;--N)EABR _—BEBRXEZUE
(GB7480—87) ; EBi(TP)FI AR (DP) R A 4H %
0 KK EE(GBIBI3—89)ME. FFHkitdiRE
WHARERERZEENSERN , BNZEEE
F 103~105 CHMBEHREEE , BMWREN T
ANRASEYI(SS) FTBEKEEE 2 hATAERE &
BYXBMINFENELTEERPINESE
(NH,*-N), BEAE(NO;--N), B& (TN)FEBE(TP).
S FHINH,-NAINO; - -NEE % 5 R BKCIHEE
PHRAEENH —BRAEZINE  THEPNER
(TN)RARMEBER D X XEEZNE . EB(TP)X
AESR-HREBEFESEN D XXELZNE B B
(AP)RX RIS LEBENE.

BAER A Excel 2003 1 DPS it 24 504k 247
2 ZER5SH
21 HEKMLTIEDRENNTIFE

MEX 1 TH AEAMLESNH, -NTERE
RANETRNENBEE  SEERELERERR
EEA, EBLREEE , BEEH TR . BHRX
B, EHEEEAE S THKPEBIREREN ETZE
BREEYRKCI R, REELERTEIRED
JUEt? 190 K eh  HEEBNH,-NRERE
EREE 1 ARNRIANA—HE—FE EHBE
B REANRREABREAKEG , BFTHEKPH
FREZEKEERINH," |, 285 NH, " FE B R FUR 20570 bR 51
WK SER DER A T SABHEK



712

MR KZFZH(BARBER)

2010 £ 12 A

FINH,-NRERESERE  XEREEE"M. ¥k
MELRE—%. BT ABEHNRKSD T EDHRE
LER , B BEPHINH, -NTERETESE 2 Kikilg

EHEZRERE ; $5 XEEELA , TERLESD
NH, "M% SRR R P EK

#®1 FELIPFEENH, -NARERE

Table 1 Changes of NH,"-N concentration in the paddy field under different treatments mg/L
NH,-NRERE
gz HE X T
1/24d 1d 2d 3d 5d 7d 1/24d 1d 2d 3d 5d 7d
t-5 0.87 1.58 0.99 0.91 0.65 0.49 4.93 6.96 7.91 7.34 6.36 7.67
t-10 0.60 111 0.63 0.59 0.42 0.31 3.16 6.11 6.87 5.20 5.53 7.62
t-20 0.28 0.62 0.35 0.31 0.25 0.14 2.12 4.63 4.23 341 4.45 7.07

Mk 2 A0, AEAKFNO;--NRERERN
NA—EE—TRE—REBENDSEHE .  RERR ,
RAEEFGAZGET , TRNREFMFME , E
FFHEMORBELER BT LEREPOR
HALIER | TIEANH, O HILHINOs , FHHE L
BB FHEINO 2 AHEKF EEEAKHPHNO;--N
RERER 1~2 dAFEE . THPNO;--NFE
REZLFR , £5 1 XKEHBRE , A58y
MR RELEREXR . AEAMLEHRH

NO; - -NRERERESE 5 KEHHIRENAR , 7
RE— B TREEMNHEL-RELER. HEKRMAKR
HRSEEFRERRENEN  EAEANLEZ
EHINO; - -NREREB THSTERS BIES
xB HAEAMETEDNO,; - -NAERE B RTEL5
Mt-10 Z@EELFTK , BEKLEF 1 AR, t-20
HINO;z - -NREREEATt5 Ft-10. X2EARBK
REMAK , #TKMHEE , TETEEMN , TENR
S5MmE , ERTHREMHRBCER

R2 FELBFEEANO, -NHIREIRE

Table 2 Changes of NO3 ™ -N concentration in the paddy field under diffe rent treatments mg/L
NO; - -NRERE
gz HE X T
1/24d 1d 2d 3d 5d 7d 1/24d 1d 2d 3d 5d 7d
t-5 0.20 0.27 0.81 0.92 0.07 1.35 0.007 0.009 0.008 0.008 0.007 0.010
t-10 0.19 0.44 0.46 0.39 0.05 0.30 0.008 0.009 0.007 0.007 0.006 0.015
t-20 0.24 0.75 2.42 1.50 0.44 3.05 0.009 0.010 0.009 0.010 0.009 0.023

Mm% 3 A Ak TNRERERMEELE
PR —Fr—BR—FAVHEEY BT NH, BEMRAE Y R UL
M ERAAREH , INGEREES 1 REWNHFE ;
15 3 Rik&(E | A et AE Ak RESE Ak
s 2R THR HTHES REREREKE B
EMEPRE HAEKEEREREMNEZAET

B, BARETRENRMALRER  HXER
REREBEX. fERIBtPER, AR ZRE
HEE  RRARRMRANTIERE2— . B4,
BHNHE-RECERPEENSSENTN,0)
PERthBEE R —ERVRIRK

#3 TEAIEFEHE TN RERE

Table 3 Changes of TN concentration in the paddy field under different treatments mg/L
TN RERE
gz HE X T
1/24d 1d 2d 3d 5d 7d 1/24d 1d 2d 3d 5d 7d
t-5 5.87 5.11 6.28 8.44 3.65 4.09 87.43 89.33 86.86 72.19 81.71 77.71
t-10 4.92 4.57 5.52 7.03 3.95 4.08 73.90 76.00 64.57 81.14 101.10 73.14
t-20 4.33 4.02 4.21 5.66 4.08 4.79 90.10 95.43 82.86 86.67 99.24 68.95

2.2 HmEKFATIEPBESHSIFE
MNERAFRINBEETERIEAEDSB(DRP)

PR L ESRBEPP) , HF 80%APP ,IXE BT
DA REHER TN X aHRAD. G
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el Bl EEEBES G EDRPESRIMNENT

R, EARERE 07% . REKIRRMAKELRE
EACRIE , BRARTULKTIL

H& 4, R5UN , HEKPTPHDPRERE
EEARRBLEANEE | 9FE 3 RiXEE X
AREHTRRERENBERND® ST 1%

hRERE O EEKPER  mEREAPTPH
DPREREAS , MHATHEPBRNOTEBEN ,
TPFE 3 XREXERIEKE , DPE 2 K2 BE~R#H
SH%  BETHES XKEEREMNEE  FEHEmEK
FDRPHIPP , B FYENRMEMEALES , F
SHEATPHDPRERES THRABE

F 4 FEAIBFEE TP REKRE

Table 4 Changes of TP concentration in the paddy field under different treatments mg/L
TPRERE
gz HEX g
1/24d 1d 2d 3d 5d 7d 1/24d 1d 2d 3d 5d 7d
t-5 0.12 0.13 0.13 0.16 0.11 0.12 719 776 661 503 608 670
t-10 0.05 0.08 0.09 0.11 0.06 0.08 705 802 701 591 538 534
t-20 0.05 0.05 0.06 0.08 0.05 0.06 556 622 569 472 503 538
%5 A EAIEFIHDP RERE
Table 5 Changes of DP concentration in the paddy field under different treatments mg/L
DP RERE
gz HE X T
1/24d 1d 2d 3d 5d 7d 1/24d 1d 2d 3d 5d 7d
t-5 0.05 0.10 0.06 0.21 0.05 0.03 68.79 78.54 77.54 65.52 89.28 53.85
t-10 0.03 0.04 0.01 0.15 0.02 0.01 60.25 70.50 65.45 65.87 78.18 56.13
t-20 0.01 0.01 0.04 0.05 0.01 0.01 45.96 49.51 49.73 52.57 56.98 47.73

2.3 HEKDAAEREZFMRIRZSHFE

MR 6 ATLLE H BRCER TR AF(SS)
EEES—ME—HA— IﬁHEEEI’Jﬁ_ DHRE , K=
WrEmmEAKE SS WA — J;?&% T FRRAERE
WIRE J«XQEEIE*EP SSIRET % 2 RIARIE
B UEHTHEKRBEYRKESE , UBHE
Kp SSEBRERBAS FHT5E 3 REEE FE
JFHEX SS REREMRENENER  £EHAE
ATERETEMEREALE , N1 BFTERIR
RREKF .

*6 REMEFBEEAS SSRERENTL

Table 6 Changes of SS concentration in the paddy water under

different treatments mg/L
A ghE SS MERE
1/24d 1d 2d 3d 5d 7d
t-5 31.00 10.00 3.00 22.00 11.00 5.00
t-10 28.00 8.00 2.40 18.00 10.00 2.00
t-20 16.00 6.00 2.00 12.00 8.00 1.00

2.4 ERFEHEEKLERESE SN

Mm&k 1~-3 A0, EHREBEN S5 dN , TERH
FEANFLORBEA , 3 NMMEABKLGETH
EANH, -NRERELS L EBHX | t-20 LEBE&/

BHEHBEANH, " NRERESEKXREERNEER
H5%(y= - 0.048x +2.063 , R?=0.999) . FHHE 7k F 1%
FHINOs-NREE |, 1£t-5 ft-10 B 2B ELF K |
BEEKLGEN 1 BAA , t-20 EXFt-5 Mt-10.
HERE/SEY 5 dA , HEAKPTNREREMN KENE
KEBAORRA t-5, t-10, t-20 , HEKPINRERE
EEKREEMEZEAMEX (= - 2.18x+10.87 ,
R’=0.960). % 4~6 KRB , EEKLLBY 1 ARNTPR
ERESEBEAREEREZAMEX (= -
0.05x+0.223 , R°=0.949) , ENEKMLRE , AEKTPR
BERERE/D EABESSRERESH AT LEE—
B, BEAKLLS A BEHWSSRERERAK , t-20 LB
B0, EMEE 1 AR, HEKSSRERESEK
REEEFHHER(y= - 5x+27.32 , R*=0.986) .

6—7 ARFEBEARF)BENKTRES , X
FEEZEWMMAH , & REUSRES LB R
REAE , FEEMRANK. RAAIEKNE
HAER , BHEKSGKHFEZRE , EERERE
HABRPNE. BRE RiRLERRP , @A



714 SRR K2R (B AR ZR)

2010 £ 12 A

KHETN, NH, “NHRTPRERESEKREELE
WX , HEKPNO; - -NRERENSE KR
EHEXTHE , EMLEEMT , 20 EHE K Ft-5
Mt-10 BF #F5 XEHARBAR. BT RERE
FHEKE , NHEKPEZUNELEIEER ,
DHERR 2 dEGSSREFK. MBHERSHRE
WEEE  ERERIARALRY , FHKESERS
B 10~20 cm , FwHEGKETEI 5~7 dEG , EBE
EWRBERRSE S
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