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Abstract; Several nitrogen ( N) field experiments were carried out in Nanjing and Anyang to study the dynamic
characteristics of biomass accumulation and nitrogen uptake, and to define the dilution curve for critical N concentration (i.
e. the minimum N concentration required for the maximum growth) in the reproductive organ of cotton over the period of
growth. The results show that the total biomass and N accumulations were affected significantly by the application rates of N
fertilizers throughout the growth period, exhibiting a sigmoid curve over time. The beginning time of fast N accumulation

was 1 —5 days earlier than that of biomass. The cotton lint yield was correlative with N concentrations in the reproductive
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organ and fluctuated with the varying N concentrations, indicating the existence of luxurious N consumption for the
reproductive organ of cotton. The N concentrations increased with the increasing N application rates, and decreased
gradually during the growing period. The relationship between the biomass and N concentrations can be described by a
power equation. The patterns of N concentration dilution model were consistent at both experimental sites, but the model
parameter values, particularly the values of a differed. The results presented in this paper indicate that a critical N
concentration dilution curve for cotton reproductive organ is independent of ecological region and can be described with a
power equation. The dilution curve can be used as a reliable tool for diagnosing the N status of cotton for optimal yield and

quality.

Key Words: cotton; bud; flower and boll of cotton; biomass; nitrogen accumulation; critical nitrogen concentration

nitrogen dilution model
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BT Mt Pk vy i v B 3 b TR R B TR, /R4t BN SRR (N, % ) 531 b Bk
Yy (W, Mg~ hm ™) [6] ] P 5% R AOF B R R, RSB KM 1A W) 8 BT 7 1 B R ARk B (O i SRR e
B0 S/ BRI DR T B R RSB AR SRR R
FEEE I T8, Egelkraut 25\ SETFHORF B8 B9 2L IE OB S IE A T s SRRk B (B G A7 78 , ELARAT 2RV
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1 #RERE
1.1 BBt

KL T X SRR R EREW R EMX, HASKHEEZRB R, AT KRR AEER
P A AR XBRARE, BT 2004 476 mE 4 fHH B R R E B AR A 5 ir Rk 3 (R R AR X))
T HERELHE RN B2E Bt ss 2 (KL F i X)) #17, &L RS T ES A AYEL .
Bt R AR RSN 1.97% 2. 18% , 28 % 0.08% .0.08% , WA N 73.4.91.8 mg-kg ™', 3
BN 23.6.41.5 mg-kg ™' R K 247.5.226.25 mg-kg ™', BHIRAMERET YN A FHEE . BREK
2. B HENESH N ZH(4 ~10 B4)20.79C.455.3mm . 1283. 4h; B (4 ~ 11 B43)21.7°C.791. 3mm.
1297. 6h, HLiAtRAES TP A EM 338, % RIS ATE 4 A 25 HBFr,

ZH B AR EE 5 MR EKF:0.120,240.360.480 kg-hm "2 (43 BILL NO. N1, N2, N3 N4 3=
), REBEHHEIE 40% JELIE 60% ,3 WEE , FEHLX HHEF, /DK EH 5N 21m* [ 18m? , 17 ¥R EE N
90cm x25cm, HEEHEYERE - HIBERHEIT,3 A TARERK, EETHEMNEHE, A2 EA£7 A21 H
B, BT R AR,
1.2 WERNAESHE%

TEMGAETTAEJE 4R/ X BBt , BURE I ] 4351 0 - 22 PR AR TR AR G B9 45 1.14.,20,34.,52.,60.,71,86 K,
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X7 (1) LT, BRI L B A5 B T W B i B R
AW, = WyaBexp(Bt)
dt " (1 +aexp(Bt))”

(2)

1.3.2 IRk R R L

VeWnfE A K R Rk B (AR I VR UL T, AR KB R R 70320 200 BRI L b, )
WG RO ERE Y E R AZRERE; RARKEES TIHARKREN, ERER NE
B, &I Justes %A 1994 4R4R H B FARR ER BN HE R G R RRER BRI BE Y.

N, =aW,,, (3)

KN, (% ) B ER SR E AR E M, W, (Mg-hm ) g FYERKE, 0 b NBEH, HF,a
RFY AR 1Mg BRI ;b R AR E R RIS RIS H,
1.3.3 S K

MAEE LA TG RARERS TR ALY BRKENFENARKE N, (kg-hm ™) .

N,. =10N,W,, (4)
¥ (3) RRA ) RBIMEYR ZRE S EYEZ AR EE KR
N o =10aW,,.! (5)

AF, 1-b ARFEAKBE, RRARBCERS TR BRERZ ;100 Y THEAT 1Mg-hm HH#EY
R (kg-hm ™)
1.3.4 REFEFFTEE (nitrogen nutrition index, NNI)

I AR R R SR AR E R RSS2 WM T — MR TR, vt — P RERE
IR, Lemaire % AR T AR BEFRE &, FEEDR

N,
NNI =7 (6)

A, N, (g/100g) AL RIKE B SIME , N, (8/100g) S8 R A=y 8 A A T AR 408 s 57 SRV P 70 AR 2
SREGHYIE FRIEBEE . NN W LLE B R BAEY R E TR, & NN =1, RARRBEF KL TBERE,
BT 1 REFRLH,ET L NRERAL.
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2.1 WREFEREYE RERSTSH
2.1.1 WAEBHEREYE

B 1 % BRI AR BRI TREFEAREYEN ST EMAE, M S FER EYER
AT HBRESHERRAE Logistic A K HIZR, HIFERF KPR R, 7352 N3 N2 L HE AR,
2 Ja A B 3T T P
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Fig. 1 Effect of nitrogen levels on dynamic change of biomass accumulation in bud, flower and boll of cotton
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Fig.2 [Effect of nitrogen levels on dynamic change of the nitrogen accumulation in bud, flower and boll of cotton
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Fig.3 Dynamic change of nitrogen concentration in bud, flower and boll of cotton under different nitrogen levels
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BAE(BH o) FEE—EZER
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FRA—R SRR, e A 8 R EEA R , 72051 A& BURE H R BB OR B/ SERME LA ]
BRI (N, % ) IRAE (N, %0 ) BIREFRRAREL, BP R R AL, BN A REL (3) . A B L&
1, NHBHE AR KRS REMBHLSE b G, RS RihAMRER -, A EYRRRE
H(ZH ) FE—EER. TR, REWARN RS DIRFEAR, ERIEELRIER REMRER
W R B AT , 2 P s A R R oy SR 7 IF] — A8 A b O o7 B A T ek X o i 2 B 1y, R A ZE )
FAEYRANGT , KX AREEERENRANRN R TER, AN EREER,

F1 BETERABREEIANREEKERNSHE
Table 1 The parameter of nitrogen dilution model and allometric growth model for bud, flower and boll of cotton

R LR SEAERKMNLE
ﬁi"ﬁ Nitrogen dilution curve Allometric growth curve

Site a b R? 10 a 1-b R?
22FH Noin 2.627 0.099 0.987 ** Nuptmin 26.271 0.901 0.999 **
Anyang N 3.142 0.099 0.957* Nuptmax 31.417 0.901 0.998 **
N, 3.037 0.098 0.984 ** Nupte 30.368 0.901 0.999 **
Noin 2.523 0.098 0.931°* Nuptmin 25.226 0.902 0.999 **
=38 N 2.941 0.098 0.915** Nuptmax 29.407 0.902 0.999 **
Nanjing N, 2.793 0.098 0.899 ** Nupte 27.931 0.902 0.999 **

R2,, =0.766, n=8

2.3 AREARFAKFTHREBFLERRZEFLH
B 5 R R R EFEE(NND B R (6) HE PR ik S AR FKF T HIETFLR NN R shE%EL.

hitp : //www. ecologica. cn



12 4 BEBERE S RERAERSEY R RRAFIERIER RIRERREE 6209

‘ Nmin% . Nc% A Nma‘<%

5 i
%P Anyang 3

[~ % Nanjing

RIkE

N concentration (%)
FIkE

N concentration (%)

JFAE )G K%L Days after flowering (d) JFAE )G K%L Days after flowering (d)

B4 MIEEESEEEHRHLE

Fig. 4 Nitrogen concentration dilution curve in bud, flower and boll of cotton
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Fig.5 Dynamic change of the nitrogen nutrient index in bud, flower and boll of cotton

3 Wig54it
3.1 g
3.1.1 MEFEEREVESRER

REEHHON R YA K T BRI R, BT R B i ARG R 7=, Wood ™ OB 9A , B 1Y
REPEREYERPA R, FHRERY, MAEBTLREYERR RRERRIZHERAKFHIRME , HHEE
SRR S BllZ, BSZMEKAMLL, BN EYRE SR ERMEN A S BiiZI A
R, TR THIARAESKEARIE ARKEY, ZHAARELBE TR A 20 HEHFH<E
9 18.7°C,5 HIEshFHIRN 20.2°C) , MR B B 55, LAL BRI HREAS, S BRBCE B, SO K
BHER H B B, MZER AR, B 25 IR EVE 218 (9 A 20 H i HF<IEy 22.1°C,5 HES)
FXRIRY 24.5C) , i THIAEA TORRA K S, BT, BE3A LAT 5435 7 2 R B9 K P, ST W BB T -t A D
i, SEMAHLAANR, FE, B TRIRAKHSISEEN D ERERNAR , HIEEERNEYENER RN
AT RK B R FEZ S . APTEERY, RERRNRAR RREREBR IR REY R ER, B =%

hitp : //www. ecologica. cn



6210 £ F ¥ K 28 %

HARLKER R, EZHRTNCHE SBEYE T,
3.1.2 WMAEBERRAKESTE
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7= B BERE AR AN TR A0, P B P A B 2535k -hm ™ ARSI AR, PR LY BIRR . Nelson™ 1
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REKFH R, MFRIRZREERE TN, B RA ARENTT R E REFER R
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EHAKIFE=R TR . LRI EE LR RE B RIS, B T H 305 2R A7 7E I 57 R
R Z
3.1.3  HRAE IS RAR B T sty AR B O A

B REFEERT/NE T3 DR FE Y B TY R TR E NPT 43, I R R EEE YA F
SRR I N R AR PR 0 o S b b SRR AR B ST R B Y O R X R M R R
MR A, BAYRIEE IMg-hm i EREEARF. AXBFRY, MAEELRELE KRB
FERF REMERABBERL, AXTR—RR 3 KR AR RER 2.

B FIRR R R B R R R, AP0 R m RIR MR L i e A W BB R T P E. TRAREK
BT RER TXME, TRERET , ERBEAG T EAERE, BRAFEEF —ENTRE
3.1.4 WEREERRHREFEH

1RE Lemaire MBI (e A BHE S AW BRI MR EEKLRFERRNREE, LEYAR R
BN B AR B Y B B AT R RN 5% , XA E R RN RR EBFARRM T H KR, 05T+ 4
HEERAR BB S EYRAGFAEREXR. B0 M EAMEYTIRRE A% B SH EEEHOR
AR RE MR AREY, OV ER Y AR RSB R B FFIRGUIR B T BV E M.

Hi Lemaire 25 A" $& 11 ) NNI #E4 , i FHRE TEYIE R AR ERH R MRS, T NN A 43K
YR fEE R SR EY REFRRIN . BIE S TTEH, 2R N4 LB AR R R
f9 N3 N4 ZbFHE) NN R R T 1, RAMEE LR FERE B HAAR, I L AT TELR, (BXH
EBHATERLTRE R, B SEARRRZAKF T H NN AR —B . HIMARIREWAT FE NN 77
FE—EIRE,

RIEXS NNI SV &4 KAEPR R F= B R R MBFIT R M Z R B LR ZEIEY
AR HBRR TR, A NNT ] B2 T oF A5 I BB Fr il g BT M Sk . 48158 Fia i NNT X
RAREAKT T RIEMREFIAT T B, B8 T SH AR TR E R FAS RS HERAR" 1
AL, Bt NNT B— B H3hES JE B WEY A RSB T 770 AL JE3F 9 TR, FF R Mg R L Y
GRSt g R
3.2 4ig

MAEFLR AR K AR R R Z AR K0, HIHEEN R s B2 L S ik, ZHEA
360kg - hm = 4 ARG U Y 240 kg hm ™ S EUK P (9 & FHE BB A, X AE M BB BB N E ) &
REKFH=BAFHESHEREMREEEL EHX, MEBTERFERE B HRAR; MR EAR
TERETESTFTE I A R B b 2, BUASELTT LU TR 48 B A IR R rp 5 25 T I S5 ROVR B 7 T il L Y 52
BAERRAMEAEFRBERE, —E A THREEFRARAESRREFSH
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