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e AR BRI SEPOMR b K . R R AR EE T R 4R
ATV R . R K B 0.8~1.0 5 HIED
KB WA R AR AR R, R, H AT S
TR X HRAERIK . AR AT T D . LI D o i
) 21k, AW T E e, X T
AN TR ) HE KR 5 it 2K P RR B 26 A T RO AR Ak
Fy MR E. TORREE. WRE B K
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1 MREEE

1.1 I BR

REET 2022 4F 5—11 A/EBALE N RIS
It (b4 30°20'58.20", A% 112°9'15.84")
BEAT, XA R AR, 2T AR N
16.5 'C, ZAEPHIFFKEN 1 089 mm, Z4EFHH
HRIST[A] A 1 742.4 ho FRIEAAEE WIFKEN 5653
mm, HKEKEAN 65.6 mm. 7EEPAMIERIE
FEK LR, BRREE/KEN 30 mm.
1.2 Wt

IR I E B HEK R O 20K 578
SR E R, WEEHHEK (FS) SpfHlHE
K (FKS) 2 FrfEK#E, 0. 90. 180, 270. 360
kg/hm? 3% 5 ANHEUK, Z0idA NOv N1 N2,
N3. N4. b, N4 &4tk R INERE.
10 NMEFE, 43518 KSNO. KSNI. KSN2. KSN3.
KSN4. FKSNO. FKSNI. FKSN2. FKSN3. FKSN4,
HNCHEES 3R, it 30 AN X . FKS #HiK AR
T, HEHEKELE T BARHEKRE; KS HEIKEET,
B 7K 3 P R AR IR HE K 78 AR /N T T2
FEAREE e, i R KR B K IR, % EE A
16 HI TR VS 7T« TR ¥ g W) R R i ot - 338 1 o 0% 42 Tt
RNE, 5 ] P R I AR R HE K IR AL 5 om,
HEZK AN 3 do

PURFAE AR, o BIERSAEREFPaT, 125 1.
TCA N BER R 30%. 30%. 40%. A[A4b
PR B PIEHEREE 2L 290008 P.Os 90
kg/hm?. K,0 180 kg/hm?. ¢ 778l] 3 kg/hm?. . .
PR 43R i . AN/ DX TR 20 m? (4 mx5 m),
AR N X Ta) S 28 43 B, BEICRE AR SRR O AR
1127, #4eT 5 A 31 H#4k, 11 A 12 Hifkgk. H
4T HE N 80 cm, KKEEAN 40 cm. MRAEA KN, KS
M IS NXAE K H B K F A 5 IR iR A2 0
1%, FKS HEKBEA R /N X USSR AR 4 K.

1.3 MEEIRSFHE

Makg: A, B VI, B, 1
BRI 2, TRAS/DNXBEYLER 5 PRASIE, B
WUEBRRAEAFIALM) 5 Frfrt, R HAERRE
1% 30 SPAD-502 4 2 G e i fv SPAD .

BT R AE AR BT T EORE
MAEEAS /N P BEALERE 3 R ATAR R B AR K A AR AL,
SINZERL ML R, BN 105 CHAEP R
30 min J5, & 80 CHLFZiEiE, ek T
)i .

PR TRAEIAER N/ NXBENLIEE 5 PRIRAE,
F A RO & 7 k1 i AR K 2 1) 1 v PEAE vk o

e TRREARTTE RS/ D XOERL 10 RARER MEAE
PR, B ERAREREG TR NEEAS AL H 1) /N X
PN BEFLPRE K A —B01 7 #RARAE, WRERRARAEM b
L RESAE T 10 MR, IRt 30 S, TR
i, WESANNXPRERE, HESNNXT
DMUNIE T

MR R RENE: KRBV HEDFE S
Wi, RAPCEREN MR EZ R R E.
1.4 #iELIE

% H Microsoft Excel 2010 X} #4547 0471, Fl
4G5t DSP 9.01 X b7 7 22 50 A AR 35
56, KA LSD ykidhtT £ H i,

2 BERE5H

2.1 =EHIHK SRR XM A SPAD BIF2 N

ANEAHEE R IRRAE SPAD WA 1. fEHG ], 2 Fb
HiABE T, MZALEE (N1I—N4) T SPAD )&
FZETAELE (NO); HEHERATT, KS 5
FKS HiKBA T SPAD ZR AL % . Hi—tg
¥, 5 FKS HiABEUA L, KS HEKEER R NO.
N1. N2 4bFEAT N3 4bFE SPAD B35 100, FKS HEK
R SPAD RIN: N4 KEEE>N3 AAFE>N2 4b
FH>N1 A >NO 4P, KS FiKER T SP4D NI
FIN: N3. N4 AFE>N2 ALFE>NI ALBE>NO 40
o AT, AR EHE K SR A T d R et IR A R T 4E
FEMAE B =) SPAD .
2.2 EHIHEK A SRR X BT ERAR TR = RO 2

ANFEIAEEE TR AEREAE IR = LA 2. 5 FKS
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Ik 3G . FKS FFKE R bk R A :
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Fig.1 SPAD of cotton under different treatments
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Fig.2 Effect of different treatments on the height of
cotton plants at full bloom
2.3 =HIHK AR EUK E R THRR B RS ER
S0
HZ 1 Ara, BEE ARSI, FKS K
BN R T A R BRS8N, £ N4 &b
BUNIERIROR; KS HOKEAT MR R B
N3 AP RIARHK, N4 APLE N3 A3 E K+
VIR RELREZESR. 5 FKS H/KEAAHL,

KS FAKBER FH NO. N1. N2. N3 4H K T4
AR R RN, EERTYRE SRS T
) & B SR I . KSN3 Ak #E>KSN4.
FKSN3. FKSN4 #4& FE>KSNO. KSN1. KSN2.
FKSNO. FKSN1. FKSN2 kb, A I, #ZiHlHEK
MR IE I E A A TR RS T R AR R &
(] ISP 3 40 5 1) 7 A2 48 (1) 40 T
2.4 #EHHK AR R KX IBERRRKE S ERN
A
& 2 AT, BEERARMIEM, FKS HKB
PR E RS8N, 5 N4 AbH Rk EIE K KS
HK R TR A EAE N3 b F FiARH K, N4 b
5 N3 AR IR A E TR E R . 5 FKS HEKEL
AR, KS HEKBEEU T NOL N1. N2, N3 AP
W R I G . B ER TR AR S AR SRR R
Fe ) 2 B0 . KSN3 Ak P >KSN4. FKSN3 4b# >
KSNO. KSN1. KSN2. FKSNO. FKSNI1. FKSN2.
FKSN4 Ab#E, AT 0L, FilHE K& 14 & 4 & A R
TR E R R, FR SRR BRI .

1 RBHATR K RAZTARE T AR EE RSB

Table 1 Dry matter accumulation and distribution of cotton under different water and nitrogen treatments at maturity

RR R/ (g k1) sy BEELB/%
HER TR

ES I IR L3 = I iR

NO 18.90+0.08d 18.94+0.06d 45.65+0.01d 83.99+2.36d 22.05 22.81 55.14

N1 20.04+0.13¢ 19.68+0.55¢ 54.10+0.10c 94.37+1.46¢ 21.43 21.52 57.15

KS N2 21.35+0.01b 21.07+0.01b 58.47+0.01b 100.29+2.43b 21.69 21.01 58.31
N3 24.66+0.32a 23.21+0.50a 68.53+0.02a 113.40+4.78a 20.55 19.17 60.29

N4 24.65+0.01a 23.20+0.01a 65.49+0.66a 113.34+3.02a 21.75 20.47 57.78

NO 17.524+0.39¢ 17.62+0.81¢ 42.06+1.02¢ 78.00+1.19¢ 21.94 22.43 54.20

N1 19.84+0.26d 19.02+0.69d 49.32+1.46d 88.18+2.01d 22.50 21.57 55.93

FKS N2 21.67+0.45¢ 20.28+0.77¢ 54.17+1.05¢ 96.12+2.17¢ 22.04 21.10 56.86
N3 23.58+0.34b 22.68+0.52b 59.94+1.51b 106.21+2.23b 21.50 21.05 57.43

N4 24.784+0.50a 23.71+0.87a 64.73£2.01a 113.2243.13a 21.89 21.89 57.17

E AT ARG TR E R IR 0.05 BEAKE; FHE.
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Table 2 Nitrogen uptake and distribution of cotton under different water N treatments at maturity

HEfi T _ %%%@ﬂﬂ%P _ ﬁmm%%AwP
E i R R ES i WA

NO 0.4240.01d 0.48+0.01d 0.65+0.02d 1.550.03d 27.11 30.55 41.33

N1 0.52+0.01c 0.55+0.01c 1.02+0.01¢c 2.09+0.01c 24.88 26.32 48.80

KS N2 0.62+0.02b 0.62£0.01b 1.58+0.01b 2.82+0.02b 21.99 21.99 56.03
N3 0.81+0.04a 0.73£0.05a 2.2140.24a 3.7540.30a 21.00 19.07 59.93

N4 0.79£0.06a 0.72£0.03a 2.1340.25a 3.6440.33a 21.70 19.78 58.52

NO 0.38+0.01e 0.3620.01e 0.45+0.01e 1.140.01e 33.30 31.33 39.47

N1 0.51£0.01d 0.42£0.01d 0.75+0.08d 1.68+0.01d 30.31 24.57 45.12

FKS N2 0.67+0.02¢ 0.55+0.01c 1.55+0.04c 2.77£0.03¢ 24.19 19.86 55.96
N3 0.72+0.03b 0.62£0.01b 1.82+0.06b 3.1640.19b 22.28 19.12 58.59

N4 0.80+0.01a 0.70£0.01a 1.93£0.01a 3.4340.11a 23.32 20.41 56.27

2.5 EHHPK T RK R~ 2 R EHmE R
HIS M

HIZ 3 A, FKS HEKBR AR AL RS £
B TR L AR MUK AR 7 B B A It R o e
WEIN, fE N4 B TIASIRE KS HARACE A
TERRPRER . AR TR . AR AUFF AR~ A N3 AbBE

TiEEIR K. 5 FKS HKBCHEL, KS HEREBEUT
) NO. N1. N2. N3 ACF (R H. B8R E.
Ky FFF A = S W R . SOk FR BRI N : KSN3
AbFE>KSN2. KSN4. FKSN3. FKSN4 #bFf >KSN1.
FKSN2 4b3 >KSNO. FKSN1 4bEH>FKSNO &b F

& 3 AR AARIE = B A MR B F AR

Table 3 Effects of different treatments on cotton yield and yield components

HEK R KT Lilisas s BRITEA K53 /% FFR ™ i/ (kg-hm2) B3RS %
NO 4.180.03d 4.060.23d 37.4620.59d 3234+16d 38.51+.14d

N1 4.8040.21c 4.5249.18¢c 38.68+40.53¢ 3 841+126¢ 42.03+1.32c

KS N2 5.55140.21b 5.4740.41b 40.23+1.10b 5801+152b 55.8540.45b
N3 5.9740.32a 5.9640.42a 42.64+1.05a 6 6724224a 58.8340.88a

N4 5.9840.21a 5.9540.01a 41.8140.79a 6 466+188a 56.12+.11b

NO 3.8540.23e 3.7340.11e 35.2440.04e 2783%71e 35.294).95e

N1 4.2539.21d 4.0429.21d 37.2840.01d 3202+98d 38.98+0.58d

FKS N2 4.8640.50c 4.8840.32c 38.42+1.05¢ 3733x201c 42.20+1.02¢
N3 5.3540.32b 5.3240.51b 40.19+1.04b 5719+184b 56.21+1.08b

N4 5.8840.41a 5.9240.61a 42.3240.80a 6 501+152a 55.5940.55b

3 3t FH AR T B R B 2520, MTEr T4

SPAD T IV E K 1) B B AR ACHf
FRIL, KSN3. KSN4 AbFE[A][K) SPAD %7 AR,
Ut B I HE K 51 R IR 25% T DAZERFHE = R A
FE. BERR SR EYIRICE OGRS &1 H
HiHEe 7K ZAC EAE X R AR AR = A7 A S 3 5 123),
DIAERT TR, A E A 2 = IRER AR = A,
R T DL A HE W ) AT AN . AR TR,
KS HEAR R N AL E (N1, N2, N3 43 )
FRAEMR ik = T FKS HEKE N bk, B4
il HE7K AT LR B 3R 5 s A e AR K AN RS2 i .
2 il HEZK 3G 0 7 B K SRR S /K o 7 IR 2 I
RAEF(E], MM EE s T HIEE/KEDL KT
LA R AR R e m T R 2 LEP AR
= SR 1 3K o KR IR R TR AR
EEJ&[M_%] .

FRAE 900 5 AR 28 0 23 i vk e L A 28 77 17,
WEFRR I, BEBE. HAE A 3 1A 1) A8 BN o

R AR AE 5 Ve B P B 7K ) B (1 RT3
TSN, 7K RURE B AT d K FRBE M B A £ 1420
AR B, ARG, FKS HERREUT N4 b3
(TR RO, 1 KS HoKBUF i N3. N4
RE TR R BT % 25 . LRI HK S
T AT AR R 25% %0 A 16 T4 i R BRI B A A
M, 5 FKS HoKBURLE, KS kRt R saiat
B EETER TR AR R T R Ll A P
S, BIEEHIHEK TR 25% A TR T
EE Ry VNI E T ETOE TS k- QR GLIE /N
WAE R A S B EBRARNRRSURE, A
#em 0~40 cm LRI EIRM SR EA SRR

A, il HEAK AT DA AR 2R R 0
AKEPL, 0~40 cm R RARIER R EZARCY,
Z )2 HHOK Y TR IPRBL K SGE A R T AR ER R
B R PR B UK 7> FFR 53, ARl “PR-U7 R A9,
DMEBT SR W], /K 7 BORER WA Je = (1R )
AP & 3 PR AL AU, R PEAR AR 72
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AR M I LLFIBZ38), A R, BEEERE
fI3G N, FKS HKE T MR E &I, 1 KS
HKEAT N3 AR A AR KS HEK B
TR AL () B TE R R A o A R TR SR Y L A
B, X5 TR RENAR AL, B
HIHEAK A T IR 25% A FI T e AR LT 2 & TR
W, IR ER R RS B S . Bk,
it 28 0] i AR R R R R 2 B B0, 5 ON3
AbERAHEL, N4 ACF R R R B ZE .
SBCELEIE N, 7E KS HEKR T e K. ]
WL, SR A KR, il E AR T A R R
ATEA T NI, X —ERE LEk T &R
ORI, IR R AR B,

PR AR E A S 3k [ Y p A U,
AR B G BE RN PR E. BRI
A, sz rag = &B78, 5 FKS HEKE
FAHEE, KS HEKEE A N E AL B AR .
B R o ) B RN . 1 HE KR A AT AR
R AN RN R AR B R T AN RIS, AT
AT B R R R B o 1K 5 5 HE K 38 135K 43
Ko, MR EER R4 KA KB AW
HE A% A2 A R R S5 R R 0T 7K 3 AR 43 B R AL e 7 BH 2
HEEmBY, H R TR e AR e . (EMAEK
TR AN A KB, KS HEK A R s E AL B 3R A
B SPAD T AR 2R B AN B UESE 11X — A,
KSN3 Ab3AHEL KSN4 ALER PR = S0 A i, i
B2 ) HE K 61 R IR 25% 4G R FRRAe 8. SR,
Awale SFUOFFERE, HAEEHIHEKA L, #HHEK
X FORFH B = e . X — 2 R TR %
FIFHEK BT B Rh . SRS AN 5 S A
s Rk, #E Awale ZEUONRET SR b, EMAEE
HINA K EA L 250 mm. M2 T, A5 H
FRAEAE B HAN Ik s o I HEZK B AR T DAARK
Hh s £ VR L X K IR, BT,
HIHEK A R T AMEVLDOT 5 EZR IR E 25% %) fi 46
G AR EZA o

4 25 1

5 FKS ML, KS HEKB R A% (N0
BORE (N1. N2 Fl N3) AR R HR e i —nt 2
W SPAD. REAEHAMR S BOAIAT ) A 2R S AR
BEAHEM, RARRE. PREEMA SN, 3t
[[B:YIN R T =

IR T ENRIRE 25%A F T 4ER R4
A K T R AR B R, R R s AR A
T W N TR AL I o BC L], AT & HRp st
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The Effect of Controlled Drainage and Nitrogen Fertilization on Growth,
Nitrogen Uptake and Yield of Cotton

WU Qian!, WU Qixia', DENG Chao?, LIU Kaiwen?, QI Dongliang'*, ZHU Jianqiang'”
(1. College of Agriculture, Yangtze University, Jingzhou 434025, China;
2. Jingzhou Agro-meteorology Experimental Station of Hubei Province, Jingzhou 434020, China)

Abstract: [Objective] Soil nitrogen and groundwater table are two abiotic factors affecting crop growth in the
middle and low reaches of the Yangtze River in Southern China. This paper aims to investigate the combined impact
of nitrogen fertilization and controlled drainage on growth, nitrogen uptake and yield of cotton. [Method] The
variety Jinghua Mian 112 was used as the model plant, and the experiment consisted of two drainage treatments:
conventional drainage (FKS) and controlled drainage (KS). Each irrigation had five nitrogen treatments: applying
0 (N0), 90 (N1), 180 (N2), 270 (N3) and 360 kg/hm? (N4) of nitrogen. In each treatment, we measured the leaf SPAD
at fertility stage, plant height and leaves at blooming stage, dry matter accumulation in different organs at maturity
stage, as well as nitrogen uptake, and yield of the cotton. [Result] Compared with FKS, controlled drainage
combined with a reduction in nitrogen application significantly increased leaf SPAD and plant height at flowering
stage, dry matter accumulation and nitrogen uptake at maturity stage, boll numbers per plant, boll weight per boll
and yield at maturity stage. Reducing nitrogen application without implementing controlled drainage reduced cotton
yield, while under controlled drainage, reducing nitrogen application from N4 to N3 did not give rise to a noticeable
reduction in cotton yield. KS+N3 increased the dry matter mass, nitrogen uptake per unit dry matter, and total
nitrogen uptake in the bud and boll, significantly. [Conclusion] Reducing nitrogen application currently used by
farmers by 25% combined with a controlled drainage is not only beneficial to cotton growth and promotes dry matter
accumulation, but also increases nitrogen uptake and its subsequent allocation to reproductive organs, thereby
increasing cotton yield.

Key words: controlled drainage; nitrogen application; cotton yield; dry matter; water and nitrogen coupling
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