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Effects of nitrogen rate and flowering date on cotton ( Gossypium hirsutum L. )
fiber fineness and maturity formation
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( Nanjing Agricultural University/Key Laboratory of Crop Physiology and Ecology in Southern China,
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Abstract: In order to study the effects of nitrogen application rate and flowering date on the formation of fiber fine-
ness, maturity and micronaire, two field experiments were carried out in Nanjing (118°50’E, 32°02'N) and
Xuzhou (117°11'E, 34°15’'N) , standing for the different ecological conditions in the middle lower reaches of Yan-
gize River Valley and the Yellow River Valley in China. Three N levels were set up as N 0, 240 and 480 kg/ha,
standing for low, medium and high nitrogen level respectively, and the two cultivars were selected as Kemian 1 and
NuCOTN 33B with different fiber quality indices. The result showed that, (1) Nitrogen application rate significantly
influence cotton fiber fineness, maturity and micronaire, but the responses of these three indices to N were differ-
ent. The highest fiber fineness and micronaire was found in N O kg/ha before 10 —Aug ( daily mean temperature was
higher than 23.3°C ), while in 25 —Aug (daily mean temperature was between 20. 8 and 23.3°C), it was found
highest in the treatment of N 240 kg/ha and in 10 —Sep ( daily mean temperature was lower than 20. 8°C ) under the
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treatment of N 480 kg/ha. (2) The variation of final cotton fiber fineness, maturity and micronaire under different

nitrogen application rates was smaller than that observed at different flowering dates, which indicated that, the key

factor influencing these three indices was daily mean temperature during 0 —-50 days post anthesis ( DPA) formed at

different flowering dates. Our result was also showed that there is an interaction between nitrogen application rate

and flowering date. Increasing application of N could reduce the variation of these indexes formed at flowering dates

because nitrogen application rates could significantly affect the process of these three cotton fiber quality indices

through influencing cotton boll subtending leaf N concentration (N, ).
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Table 1 Daily mean temperature during 0 -50 DPA in

cotton boll maturation period in Nanjing and Xuzhou

i iASE ] H¥EE(C)
Flowering date Daily mean temperature
(d-m) B Namjing M Xuzhou

15 -Jul 27.5 25.8
25 -Jul 26.6 25.2
10 -Aug 25.5 23.3
25 -Aug 23.3 20.8
10 —Sep 20. 4 18.1

¥ (Note) ; DPA—Days post anthesis.
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Fig.1 Dynamic response of cotton fiber fineness ( solid lines) and N, ( dot lines) to nitrogen rates in Nanjing and Xuzhou.

[ #(Note) ;: BO—Fi£ 122 Stands for cotton boll opened date. |
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N, 1
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R} 45 =0.361; R%, =0.463.
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Table 3 Variability of cotton fiber fineness, maturity and micronaire of Kemian 1 in Nanjing
T H F ZE/KFE] Variability between nitrogen rate( % ) JFHE A [E] Variability between flowering dates( % )
Item 15 -Jul 25 -Jul 10 —Aug 25 —-Aug 10 —Sep NO N240 N430
Fin 2.4 3.1 4.3 8.3 7.8 28.6 23.8 19.6
Mat 2.4 3.9 3.5 4.4 6.7 18.0 14.7 11.8
Mic 5.2 3.4 1.7 2.0 3.5 9.4 6.7 5.4
¥ (Note) : Fin—HREF4E4H I cotton fiber fineness; Mat—Fa 4] 4t BAE Cotton fiber maturity; Mic—Hi £ 4t T 735 & Cotton fiber miacronaire.
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Fig.2 Dynamic response of cotton fiber maturity (solid lines) and N, ( dot lines) in the subtending leaf of

cotton boll to nitrogen rates in Nanjing and Xuzhou.
[ #(Note) ;: BO—Fi£ 122 Stands for cotton boll opened date. |
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Fig.3 Dynamic response of cotton fiber micronaire

( solid lines) and N, ( dot lines) in the subtending leaf of

cotton boll to nitrogen rates in Nanjing and Xuzhou.
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3 it

WA BRI K RS AR Ry T
By KRR A 20 75 P ik T 3 B DA AR
JED B S AR T 4 AN T R

Hyy

BEAN T i B (R I T B KRRkl AR D3t =
HAETE L R X R R BN . ATt 2
TAE XL EHBE N, A2 4h 55 25 4 40 B BB
LA K R KBRS, JoR WIE i #2051
SR SRR AR T 2 20 2 | oA BE A0 ) e R R J



1218 HHERSERER 17 %

B, AEMEHRNEET RESFTR, R
ML TmE WM 2. Mg R,
90% Z A7 Wy AL FEAEAR F n ), it v i MIK A B
RESERMN T R LR, AR T okl
GYnmAdEin " RS R R TR KRR
TS AR 32 B, R R T 4k 2 T SR BE N T s B {E
B IR . ASBEIEIN g 2 T LB [F) il 4 B 1) &1 4
HHPE RAEA D R ENZE R EERRT N, [
A, N480 4L HEAY N, TEMR S K F ¥ &, NO
AR N, R LT RIS, 23 BERE T
Bl 38 d Jm B T 4 S T G (R R SU R B3 i
i, PEmSE R E NI . HEIT R R (R R
BEREAIR) , NO Ab3E B AR £F 4R A0 RRE R B T R
HHITE S N240 922 5578 K, T N48O 4b 2 Xy A
PRI RAE RS SRR B B N240 B2
BEAR/N, 5 N, ol R e B3R AR — 2 &
PR 5 SEEFARTRET AT ZAWRE S
SRBAT TREZ X ROTRER—8,
T A E M S R =1
FERIFEAR (K 2) , B0 1R B o B (K W A 47 4
ML, S4B B 5 R Z AT 4B, £F 4 j A
BEREAR . FRARARET 4 B ool e B S WRAT £T 4 40 B2
SHAERE S B, HAB R P =EX R E
BT BEAS R, B e, 438 BT AR (8%
HH BT 23.3%C) M4 BB ERE RS
AEERIAR R PR, R B, 1)7T HIS AT A
25 HIFAERREY T 4R 40 A0 7E N4BO A B K, B
5 N240 FINO 4bB; £FHETh i (EAET H 15 H
7 A 25 HEANOALHR B K \N48O & /)y, B3 Y HL
AR EY57 A 15 BT A 25 BITERME
EFHE A TEN240 A B R AL AN [ 5 2) e i
T AEAR AR 2T 4 248 B (8F0 55 5 8 fEL7E A IR] T 7E A
ZEMZES A B A RAE N ZR B E BE
Ko Uk, XTI AEB M B AR 4% (4% 31 H 373/
F20. 8°C) , £F 4k T ve B E R TR B2 A BE 1A R TR
BN, RB, 1) BETT 68 R HER | 17 £F
o T v P H 5 MR 4T 4R A BE MR A T —
;5 2)9 A 10 HIF LRSS, 7E NO KF T, MR £
4 A BE 5 N240 \N480 = [8] 1) 25 B 45 £F 4k 40 B
/N, BERE, NO AR 3R B E B 5 N240 (N480 Z JH]
MZEERRL /N, D BIA AR 88 R 30 S0 [ i, 28
JBE B M S B B AR 2 [R] ) Sk R B2 AR A
T3 50 AR ET YE AR BE | P E A0 T v B {EL T FE 1A
AR R TR BRI ZER(F3), WHIT

TERIXF £F 4 ) B R K T A & =2, [ I
HEWTR TR ERIR B A R 2 =8 ik T ER
% ,3X 5 Bradow F1 Davidonis'" 45— B, AR
FUIR RPN, B AR G0, AT A A0 BE L
L v RS [) FF A6 30 TB) 199 7% S 28 008 W i /), i
WA & 5 R X =5 W 5w B E B AR
N, MEMBRERERM(KF20.8C),EEW
iR (40 N 240 kg/hm® ) AT 4R UEAR £F 4k 20 BE LR
FAHE BT B, 5 5 B MG B (2 N 480 kg/hm®) T
WAV A 2T 4 5 5o B s B3R B LR (/T
20.8C) , BmMEA BN L EME NI TG
PR AR AR AR AR A K, TR T £F 4 4N BE R A D,
HFHERBEMD EEER R, RIEAT IR
DAHEIRT , 7E ALK SR A 887 1R 7 L A AR 7 Bk T
DAARBE BBk W BBk O 3, Bt A I ) 8 L3
T AR A A TG 7 W8 BT 22 A 22 1
B, R TEIEARSM R E b= e
7R AR AR A B AR O 3, i A% 0 T B4 L 4k
FrE H MR BB A A T o5 7 Y A2 2 Hom
iR IOpE I i o

4 g

) A E R EZ R4 B EM S
REE T8 Bt 72 (B = F EAFFF e B X A E K
TR AR, 8 A 10 HAET (A HYEH KT
. 3CH)FERIARE, AT DA ER
0 kg/hm”* T A N 480 kg/hm® £/, W& 4 L%
HSEF YL BE AR SCMERER; 8 H 25 A (IR Y
JRAE 20. 8 —23. 3°C 2 H]) FRIEMHRES , SR 4E U
T 5E R fH AR 240 kg/hm” F AN 0 kg/hm” I
AN 9 F 10 H (829 H¥IR/NT 20. 8C) FFIEM4,
EFAENRE RAE TN T se B (A 357 A 480 kg/hm® Jifi 4R
BRK0 kg/hm® f /N, AT 4 T 70 & (B 5 41 48 %,
RE RIAHICPERE IR

2) BRI AR AT S8 0 o OV BT R M A 4T 4
o B B RN B R BT B AR (H B AR
R E3 A YRR =& M B R,
TMERET /D LR TEAR R AL B 2 7. Y
B A BRI T 25. 0°C B, 21 4R 40 BE I 2R A5/, 7
FULER, MBS B E KR, A4, 25
23.3 —25. 5C 1Y B 4R T I SR £F 45 L BE BGE
Ho WMALEDEENEEEMHEREN A S
B4/INER AEATRE 240,480 kg/hm® (MR E T,
AFIFFES BRI T A 9EE B Hbnifi.



58 BCH , % : TEREXAFFFIEIM (Gossypium hirsurum L. ) $EF4E 40 B A AL B R0 1219
%3—; % 3wk ber properties[ J]. Agron. J., 2004, 96(5) ; 1436 -1442.
[1] Bradow J M, Davidonis G H. Quantitation of fiber quality and the [14] TFritschi F B, Roberts B A, Travis R L et al. Response of imiga-

[2]

(3]

[4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

cotton production-processing interface: a physiologist’s perspective
[J]. J. Cott. Sci., 2000, 4: 34 -64.
Jost P. Cotton fiber quality and the issues in Georgia [ J]. Coop-
er. Exten. Ser., 2005, 1-20.
Bauer P J, Frederick J R, Bradow J M et al. Canopy photosynthe-
sis and fiber properties of mormal-and late-planted cotton [ J].
Agro. J., 2000, 92(3) . 518 -523.
Pettigrew W T. Environmental effects on cotton fiber carbohydrate
concentration and quality [ J]. Crop Sei., 2001, 41 1108
-1113.
TRAERE , Edebk, RMEL, 5. BT RS RIS E 1
RERI= BB R [T]. fE#2% 4R, 2002, 28 (6): 789
-796.
Zhang W F, Wang Z L, Yu S L ez al. Effect of nitrogen on canopy
photosynthesis and yield formation in high-yielding cotton of Xin-
jiang [J]. Acta Agron. Sin., 2002, 28(6) ; 789 -796.
Hikosaka K. Leaf canopy as a dynamic system; Ecophysiology and
optimality in leaf turnover [ J]. Ann. Bot. , 2005, 95(3);: 521 -
533.
INLA G R, % RRIERKEX IR E I AL—
B RGEIRHE R R E R AR T]. P ELR
£ 2007 ,40(8) : 1638 -1645.
Sun C H, Feng L X, Xie Z X et al. Physiological characteristics of
boll-leaf system and boll weight space distributing of cotton under
different nitrogen levels[ J]. Sci. Agric. Sin., 2007, 40(8):
1638 -1645.
Milroy S P, Bange M P. Nitrogen and light responses of cotton
photosynthesis and implications for crop growth[J]. Crop Sei. ,
2003, 43(3) : 904 -913.
Bondada B R, Osterhuis D M, Norman R J, Baker W H. Canopy
photosynthesis, growth, yield and boll N accumulation under
nitrogen stress in cotton [ J]. Crop Seci., 1996, 36 (1) 127
-133.
TN e G E, X4, 5. WX RIRIE 545 48 5 R
HIRHIRRLT]. PERLAY, 2009, 42(3) ; 833-842.
Ma R H, Zhou Z G, Wang Y H et al. Relationship between
nitrogen concentration in the subtending leaf of cotton boll and fi-
ber quality indices [J]. Sci. Agrie. Sin. , 2009, 42(3) ; 833 -
842.
Pettigrew W T, Adamezyk J J. Nitrogen fertility and planting date
effects on lint yield and Cryl Ac (Bt) endotoxin production[ J].
Agron. J. , 2006, 98(3): 691 —-697.
Blaise D, Singh J V, Bonde A N ei al. Effects of farmyard ma-
nure and fertilizers on yield, fibre quality and nuirient balance of
rainfed cotton ( Gossypium hirsutum) [J]. Bioresour Technol. ,
2005, 96(3) : 345 -349.
Boquet D J, Hutchinson R L, Breitenbeck G A. Long-term tll-

age, cover crop, and nitrogen rate effects on cotton: Yield and fi-

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

ted Acala and Pima cotton to nitrogen fertilization; grwoth, dry
matter partitioning, and yield [ J]. Agron. J., 2003, 95(1);
133 -146.

Bauer P S, Roof M E. Nitrogen, aldicarh, and cover crop effects
on cotton yield and fiber properties[ J]. Agron. J., 2004, 96
(2): 369 -376.

Reddy K R, Koti S, Davidonis G H, Reddy V R. Interactive
effects of carbon dioxide and nitrogen nutrition on cotton growth
development, yield, and fiber quality [ J]. Agron. J. , 2004, 96
(4) . 1148 -1157.

Tewolde H, Fernandez C J. Fiber quality response of Pima cotton
to nitrogen and phosphorus deficiency [ J]. J. Plant Nutr. ,
2003, 26(1) ; 223 -235.

Singh V, Nagwekar S N. Effect of weed control and nitrogen lev-
els on quality characters in cotton[ J]. Indian Soc. Cott. Im-
prov. , 1989, 14 60 -64.

Girma K, Teal R K, Freeman K W e al. Cotton lint yield and
quality as affected by applications of N, P, and K fertilizers [ J].
J. Cott. Seci., 2007, 11(1) . 12-19.

Constable G A, Hearn A B. Irrigation for crops in a subhumid
environment. VI. Effect of irrigation and nitrogen fertilizer on
growth, yield and quality of cotton[ J]. Tmig. Sci., 1981, 3. 17
-28.

Rochester 1], Peoples M B, Constable G A. Estimation of the N
fertilizer requitement of cotton grown after legume crops [ J].
Field Crops Res. , 2001, 70; 43 -53.

Read J J, Reddy K R, Jenkins ] N. Yield and fiber quality of
upland cotton as influenced by nitrogen and potassium nuirition
[J]. Europ. J. Agron., 2006, 24(3): 282 -290.

BRBATE, AR, SR, 4F. M AT ARSI S B EA
[J]. P FAAASEER,2006,17(12) ; 2363 -2370.

Xue X P, Chen B L, Guo W Q e al. Dynamic quantitative mod-
el of critical nitrogen demand of cotton[ J]. Chin. J. Appl.
Ecol. , 2006, 17(12) ; 2363 -2370.

W, D6 IERATEAR A 4R ET]. S EARAE
1.,2005,(2): 27 -28.

Zhang R Z, Chen C X. Properly measure the cotton fiber maturity
[J]. China Cott. Proc. , 2005, (2); 27 -28.

BB PEMAEEIM] Jbat: & BRI R 1R
#,1998.

Huang J Q. China cotton farming [ M]. Beijing; China Agricul-
tural Technology Press, 1998.

Egelkraut T M, Kissel D E, Cabrera M L et al. Nitrogen concen-
tration in cottonseed as an indicator of N availability [ J]. Nutr.
Cycl. Agroecosys. , 2004, 68(3) . 235 -242.

Bondada B R, Osterhuis D M, Norman R J. Canopy photosyn-
thesis growth yield and boll accumulation under nitrogen stress in

cotton[ J]. Crop Sei. , 1996, 36(1); 127 -133.



