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AREIZKRBEL L R TR R S
K =2

O, FR A, KA =, A0, BRER, B 8T

WEAKFRFR, FTH R 843300

WE  IRFEARK AU LG XT3 B0 R i DR AR AR I T S IO AL U 2 43 AT LA L) R A AL 7 e i s
BB AR AEAE B IR R K A U2 S5 A =X )RS (NO: 0 kg/hm™; N240: 240 kg/hm?; N360: 360 kg/hm’;
W1:3 600 m*/hm?*; W2:4 200 m*/hm*; W3:5 400 m*/hm?) , 43 50 %2 £ 0~30 em . 30~60 cm £ )2 - HERHAS AL
S A UL R AR i B A 2R X L A3 BT, 5 B AR AL AR I R O 0 B R KR AR . A5 R :N240,
N360 it U2k B i 35 58 = AL AR AR R TS S & i B NC AR B T, Bl 5 VEKOK PR3 , H I S A S RS
S BT 25 BRI T KT s 78 W2 K BE N240 S it 4501 F AR TR TR 48 0Tt i S ARk 4

[ 42 % , S KE 1 57 %, MR AE = B n] 1A % 6 648.05 kg/hm?, WFFT 45 R, 78 W2 /K& N240 jifi & & &1k
L RRAEAE RS W S AL F R 42 %6, RESK R 1 57 %0  ARAEAE RS ] 0~60 em + 2 H LS A B,

HARAE it fe iy

KEBIE MR EVE ; ARAE; AEE N KA I ToHLA

RESHES S562; S505 XEKARIRAL A

REMENMRERE T OTHE R EIFRITE,HE
LA 25 RURN B 28 AU TR 2R ik W SR T 2
FERAE AR K R B I AN AT s g — 4 ARk
Koot B ) AR F R T R g oA .
AR e A R i FH AU R d ey IR e LA =
DA AR AL AR T E . (ARG K
2 R ERALRT IR0 A 5843 VAR IR, 18 A
MRS e o PR, & B KON FH A 3B ek A 9%
TEIR T, OB BT s A L 5K & R I DGR i

A WA AR KR F 77 BT 7K ) SR i 4
FEACES W XA AL HE 1738 SV /K il AE 7T LA 3504
FRAE R P B3 (AAER B K B R 224 S 3R
eI, T MR K AEAS 2, ) 25 8GR %
o S M R AL P 4 5 0 RO BT IR T AR i 1
XA AL AR AL 107 7K 43 R AR Ry A Ak B AL 1 B4 ) A=
KI5 AT A50R] FH VR AR 1 T s A R )2 8
B B AR AR K IE A RS B R, B 8
T 220 5 hm®, KIEEE & T 8088 19K A0l 9 4R
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1.1 REXER

AR 50 F 2021 4F 76 38 B K2 A 25 50 o
(N40°33" , E81°18" ) il 47 o i 4 X 4F 34 H B I %1
3031.2 h, H R 10.7 °C, 4F 5 Y B FR & 45.7
mm, 578 K1 2 864.8 mm. Al Wik

SRR A B P AL ), 0~30 em 4
K 1.57 g/em?®,30~60 em A 1.52 g/em?, 0~
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30 em 38 1] $5 K B 23.80% , A ML & & 14.55
g/kg, WA 42.37 mg/kg, BAUHE 22.82 mg/kg , ML
B 212.6 mg/kg,pH 7.93.
1.2 R R iK%

K46 Gt b 38 5 ) T 2021 454 A 18 H & Fl, 6
H 6 HIEAT58 1IRAEK 9 H A2 oK, AR
A E ARRE K 12 0 REAK SR R 7 d il e 7Kk R AR
KR (R 1), BICHEHIRE FE YA w7 HEK

Jiti A 5K s Bty 1, L 3096 AR BEAE (70 %6 VEIB AL, 43 6
Ut (£ 1) o 26 4 WHE K5 HE AHIAEI 56 6 Yk
K A6 A8 S E AL it fin T 1Y 22 00 , 2B 44 0
TS QURTHE MR IS jta A 235 5, 45 8 YR W e o S T £
(1920 %6 , BN AR 4% I 3 S IRk o 1 4200 LR

IR 57 Y0 o B AR AR AL 4350 1 S AE it A, w A
(P,O;) A1 it 186 kg/hm”, #f i (K,O) 65 kg/hm*, 4
A B AR S M O AR 2 AR AER IR

F1 AIWAEREKIERTE

Table 1 Test treatment and irrigation and fertilization scheme

b S
. Abd I 1% 1 2 3 4 5 6 7 8 9 10 11 12
Treatment Factor
At/ (kg/hm?
P/ (kg /) 0 0 0 0 0 0 0 0 0 0 0 0
Nitrogen application
WI1-NO o
UL/ o /b ) 72108 180 432 468 468 576 540 360 216 108 72
Irrigation amount
Jiti A/ (kg/hm®)
. L -
WI1-N240 Nitrogen application 12.0 21.6 52.8 48.0 19.2 14.4
i e B 3 2
UL/ (oo /b ) 72108 180 432 468 468 576 540 360 216 108 72
Irrigation amount
Jiti A/ (kg/hm?®)
W1-N360 Nitrogen application 18.0 32.4 79.2 72.0 28.8 21.6
3y E=N 3 2
2§7k m:/(m /bm?) 72 108 180 432 468 468 576 540 360 216 108 72
Irrigation amount
it A/ (kg/hm®)
W2-NO Nitrogen application
3 E=XN 3 2
/E]kg'/(m /bm’) 84 126 210 504 546 546 672 630 420 252 126 84
Irrigation amount
it 2/ (kg/hm?)
. IR -
W2-N240 Nitrogen application 12.0 21.6 52.8 48.0 19.2 14.4
3 E=N 3 2
/ﬁ]kgg'/(m /bm’) 84 126 210 504 546 546 672 630 420 252 126 84
Irrigation amount
Jiti A/ (kg/hm?)
. Nitrogen application 18.0 32.4 79.2 72.0 28.8 21.6
W2-N360
b =3 3 h 2
AR/ (n /) 84 126 210 504 546 546 672 630 420 252 126 84
Irrigation amount
Jiti %t/ (kg/hm?)
W3-NO Nitrogen application
i E=N 3 h 2
(%7?(514/““/ o) 108 162 270 648 702 702 864 810 540 324 162 108
Irrigation amount
Jiti% i/ (kg/hm?)
W3-N240 Nitrogen application 12.0 21.6 52.8 48.0 19.2 14.4
b = 3 h 2
KRR/ (m/hm®) e g a0 s 702 702 se4 810 540 324 162 108
Irrigation amount
it &/ (kg/hm?)
W3-N360 Nitrogen application 18.0 32.4 79.2 72.0 28.8 21.6
Bk ol Bl 3 2
AR/ (/) 108 162 270 648 702 702 864 810 540 324 162 108

Irrigation amount
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T E L RAR R, — B 6 47, T Al (R B i
S 90 em, ki EE 3.0 L/h, 4785 S (66+10) cm, Bk
#i10.5 em, /NX AL 66.7 m?,

T2 50 R FH K A R0 il R B DR 3 R AL X 4
Wit 3AHEIK K43 52 3 600 .4 200, 5 400
m?®/hm?, 435 W1 W2 W3 3R ; 3 Mt &K 0.240.,
360 kg/hm?, 43 5] LA NO N240 N360 F7w . i 3%
B9 BB A 3R, 3R 27 RN X
1.3 HmPRESNE

H WAL (07-01) FF iy, 5 B 3 d 7E 45 /1N DX =k
T B Sk 10 om AR IR 4 S T SR AR 0~30,
30~60 cm tFE BRI (08-18) 250 . AR UER 5
TR AMES TR E TS, SRR A R IR
R B R, BURE 8 BUR G2 — b 3 B R AR AT
fLA2 2 mm G I AT OEEES  BRELS g T HEAE S 1
1 mol/L KCI¥ W #F 1712 $2 , 12 P2 24 7% 1 Ab B 3
V& 3 3 U B0 A3 AT S G 0 I A A A R A S R

P

1.4 HEHRERE

T AT R PR AR (KX BE =
10 mx1.52m) N 15.2 m?, fEFAN/NX AR TZ .
11 A

—8—NO0-W1

EiE/(me/kg)

NO™,—N content

0~30 cm -3

i} 8)/d Time

2 A 245 B O 4% 30 .40 A1 304N, BRI i 11
SRS BT s 7R B/ DX N BEAILEURE 10 Bk, I 52 A 4%
BE

KR ™ = WSOIR S B X3 AR B X
-2 AR T /1000 X M IE 2R (90%)

R IE RECH RAFHULICETR 9% %45 10 % LA .
1.5 HIELESSH

TR % ] Excel 2016 4bB#, SPSS 20.0 #47
5T, Origin 2021 22 4 .

2 H#RESH
21 ARKREENELHTEHSESIHFH

=AU

i 46 A6 48 1 4% Ak B 0~30,30~60 cm + )2 +
AR S RYA W WU (K 1~3) . Hdr,
AN TRt S A B IR S A S R A B AR,
N360 4bHE (N240 &b # + 35 A it im T NO AL, 4%
AEFRRIAEI (07-01—07-16)JHAE TR S AL, %
AW (07-17—08-18) AH X AL . 45 AL H 0~
30 em + )2 HHEMA A & & E T 30~60 em £2F
o fE0~30 cm 2, AN )i 0 A B, NO &b

B

—8—NO0-W1
—O—NO0-W2
—A—NO0-W3

30~60 et RS AR S 8/(
NO™,—N content
o
DN

s a)/d Time

E1l NOKFEARREEAKZLIEO0~30 cm(AF30~60 cm(B) TEHERSE

Fig.1
20 A —=—N240-W1
—0—N240-W2
—A—N240-W3

0~30 em HIEM A S B/ (me/ke)
NO’,-N content

0 6 12 18 24 30
I 1a)/d Time

36 42 48

NO,-N content of 0-30 cm(A) and 30-60 cm(B) treated with different irrigation water at NO level

16.0 B —B—N240-W1

15.3 —0—N240-W2
—A—N240-W3

30~60 cm T IEH A SR/ (mg/kg)
NO™,—N content

18 24 30 36 42 48
i 8)/d Time

B2 N2407KERRE#EKELIE0~30 cm(A)FI30~60 cm(B) TEMERESE
Fig.2 NOy-N content of 0-30 cm(A) and 30-60 cm(B) treated with different irrigation water at N240 level
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AR S AT AT 5.0~11.0 mg/kg, N240 4b F
14.0~20.0 mg/kg, N360 &b ¥ 14.0~22.0 mg/kg; 7F
AEAS 1 N240 Ab 35K 7 4 8 A8 AL & i 38T N360
AbFE s N360 MK V- T AL LS 8 1 IR A A & it
A o 1E 30~60 em 42 JZ v, NO Ab B 4 BEF 25 A &
/T 7.5~8.8 mg/kg, N240 4b 3 + HE il 5 A &
12.0~16.0 mg/kg, N360 4b ¥ 13.0~17.0 mg/kg, %%
Jite JEL Ak R AE £ fE A AR — B0 AN [R] HE E 5 AL B

24r A —=—N360-W1
| —0—N360-W2
22 —4—N360-W3

20

NO’,—-N content
—
o

0~30 cm T 3EH A S B/ (me/ke)

18 24 30 306
Ita)/d Time

3 N3607KEFRRE#EKELIE0~30 cm(A)FI30~60 cm(B) HIEHESR S E
Fig.3 NOy-N content of 0-30 cm(A) and 30-60 cm(B) treated with different irrigation water at N360 level

22 AEKEBRENELRHLIERSESTH
A
SRR BT e S A & R

LR 0~30 em + 2 8 A5 A B 8 % W AR, W46 )
(07-0)BAE)E , X BESRA SR SEREN LIS
BT AAR (& 4) . N240 N360 b FH 5 NO 4b BEAH L ,
TR AR RN, VAL A NS | i A A
T EESR S BN, 5 R, R
R UBLIE /A s A RSN s i ) O A3
0~30 cm £ )2 NO &b 3 + 8 8RR & 7 T 6.5~7.5
mg/kg, BEGMEAERKET , TS A SR ERE
TR B N240 4b 3+ e S R & A 10.0~14.0

mg/kg, 16 L5 B A R & 8 K ) 18 mg/kg /2
™ 8.2r A

A~ L

H L, 7E NO Ak

Y

—a—NO-W1
—0—NO0-W2
—&—NO0-W3

0~30 cm A A & B/ (me/kg
NH, -N content

I [8)/d Time

Hp VI A AR A, A A A B BRI, 7E N360 it
HEZKSF-FT W2 W 3 I A0 A 3 AR 45 88 1 0~
30 em 42 A AS AU 1 N360 Ab B K, N240
Ab B R HNO Ab B AIG, 7E 30~60 em + )2 25 5 5K
AN HERI~30 1, KA 0~30 cm +EME AR S
WK, WA H KT 30~60 em AU B .
T AR R A AR E WIS AL, 0~30,
30~60 cm AR LR AR —F

17.0,

B —=—N360-W1
—o0—N360-W2
—a—N360-W3

NO",—N content
—
9
=)

18 24 30 36 42 48
s a)/d Time

30~60 cm H IS SRS B/ (me/ke)

A J5 B W AR = 11 mg/kg BE T 5 N360 4b BE A T
10.0~15.0 mg/kg, £ &L B AL f5 2534 m 3 19 mg/kg,
J& B W AL 2 12 mg/kg Bt T (& 4~6) . N240 4b 3
HIN360 &b B 4- e 5 5 A 5 1 22 e A/ o WIAEIN R
JE & 30~60 cm - 245 it A AL 2+ 3 S A S =

ACFRTE 7 d NI WA RGN, ANt A A #2221
B g, Hod NO Ab HR + B S A = A T 8.0~
10 mg/kg, 38 I ¥ /K 5 23 565 8 15 i 3 10 mg/kg 22
15 B AR % 8.0 mg/kg , N240 &b 3 23 14 /i1
= 28.0 mg/kg 7& 4 , Ji MK & 10.0 mg/kg B i ,
N360 4b FE 3 Jin %] 30 mg/kg il 3T 5 1% #7 B AR = 13
mg/kg BT . BEARKRTE 5 t A KT T AR 1
B R T R B ISR N v N AR AL R TE

10.5¢ B - NO-W1

—O0—NO0-W2
—A—NO0-W3

10.0p
A

30~60 cm IS 2/ (mg/ke)
NH, -N content

I [8)/d Time

B4 NOKEREZEAKEMLIEO0~30 cm(AFI30~60 cm(B) TIERERSE

Fig.4

NH,"-N content of 0-30 cm(A) and 30-60 cm(B) treated with different irrigation water at NO level
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0~30 cm )2 At ZKF HIEES A &R 2L ﬁ%i@%?ﬁﬁﬁfﬁ&ifjﬂo Jiti FH Z2UIE RE B . 2 i O~
TR i ANE AL B 0~60 em +)2 TSR 60 em TIEEAA SR

A , B

I

El —=— N240-W1 @ 30r —m—N240-W1
é“ —0—N240-W2 o —0—N240-W2
= —A—N240-W3 § 95 —A—N240-W3
I = e -
&g &2
% o g
g:; o }2} S 20
7 Sz
0 o9
e L
H =z HZ 1
; ;
2 e ot
6 12 18 24 30 36 42 48 h 0 6 12 18 24 30 36 42 48
s a)/d Time I} )/d Time

B 5 N2407KEFRE#EAKELIE0~30 cm(A)FA30~60 cm(B) TIERS RS E
Fig.5 NH,"-N content of 0-30 cm(A) and 30-60 cm(B)treated with different irrigation water at N240 level

= 20p A —N360-W1 @ 35 B e N360-wi
oL - o

20 —0—N360-W2 = —0—N360-W2
\\EJ 18k —A—N360-W3 \\EJ 30 —A—N360-W3
= I =

43 ‘g l()‘- EE, g

3 %2

¥a Z. ¥a Z

-0 14r oid i

B o L e

H z 12k +H Z.

= =

Q o

T 10f e

0 6 12 18 24 30 36 42 48
B a)/d Time i I4)/d Time
6 N3607KEFRRE#EKELIE0~30 cm(A)FI30~60 cm(B) HIEZTRESE
Fig.6 NH,"-N content of 0-30 cm(A) and 30-60 cm(B) treated with different irrigation water at N360 level
2.3 AR KA L A B X AR L = = B i -2 RS R R A, M 3.66 g TEARRIK AR LT,

i 2 ) UL, 7R Rl K RURC LU AR B R, W2-N240  W2-N240 Ak 35 49 4 46 - 34 7 &t 5 5 , 9 6 648.05

b B AR AL T SR B 2, 5,544 s WI-NOAb  kg/hm?. W1-NO Ak B f - 3 7 ik B A1, O 3 401.34

Bl 4124 . FERFDK AR T, W2-N240 - kg/hm”s ey 7= ik W2-N240 4b B f7 IR 7 ek W1 -

b PR AAR AL P34 RS BB AR 5, 9 5.32 s WI-NOW  NOARHE G ™ 95,4596 (P<<0.05) , & W3-N240 4
F2 AEIKEELLLETHIE~E

Table 2 Production of seed cotton under different water nitrogen application levels

MM A KT LR g 4t (kg/hm?)
Irrigation amount Nitrogen rate Boll number per plant Boll weight Yield

N360 4.5320.33bcd 5.01+0.28a 5119.27£153.95b

w1 N240 4.9740.27abc 5.14+0.09a 5762.254409.85ab
NO 4.124-0.66d 3.66+0.17b 3401.34+722.13¢

N360 4.934-0.45abed 5.1240.10a 5693.63+461.38b

A N240 5.54+0.60a 5.32+0.25a 6 648.05+929.10a
NO 4.23+0.22¢d 3.84+0.10b 3663.91+£277.12¢

N360 4.69+0.46bed 5.01+0.16a 5300.10=+349.90b

W3 N240 5.17+0.33ab 5.18+0.10a 6 040.78=+319.02ab
NO 4.15+0.34cd 3.71+0.22b 3472.92+£478.51c

H FAR RN SRR 22 5 8 3% (P<<0.05) . Note: Different lowercase letters in the same column represent significant differences
(P<<0.05).
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FRHE = 10.05% , HAT A ME KB L) 28.57% . LRk
F, W2-N240 Ab B2 7= 1 FE K B O Ak A T 9 UK
ARG, 22 Rl , W2-N240 4b H Y 7= & B
o T A AL B, FR AR AR, R Y Al Ak i
TR K IS B it
3 i i

AR AR R s R AL A KR B B R
Z— JMHAREHA ELEZN ., A% A 360
kg/hm?7E 4 200.5 400 m*/hm?HEK KT, B AE 4544
1 0~30 em + )2 A A i B, i AL 240 kg/hm?
JE R, ANt RIS 5 i A I T 30~60 em +)Z A A
FRERAR, HEAx —45 50 5N AT AE R KR
KK, BACKHAK LR, HIEIC AR 2 AL, R
R EEEKE N SRS REZ , X458
B BB ST A RARAT . B IE A Tl U i
TR BOLAE XTI VI AR AL AL W B Je — YRGB A A5G rh
15 Wl HE KA AT A A AT B, B e K
TS A R SRR, 5 AT SR AL
AT LTI, T AL AL B, IR S R S
LA AE 0~30 em + )2 oy, HLE HEAKE B35,
R AR A S A AR D 7R KB IR R 4 e
BAGHSA BERS  AEHEKGBISE 7RG, A
RV 2B BRI B SR EEKE
FE R ZKSF LR, 3 5 0 A P 250 A A 5 46 R — 3
0 T A5 S ) 7 B ) e X X 4% SRR S R
BEMFE TR SR A & 2T A
b, 7E8 Ay L EMAR ESRSEY ST,
MABE I AL S LR AR AR T &
SRR TR, i KM AL AL B, 5
FOMRRSESR 7 A L EMESRA T EEREIR K,
DL 8598 R [ 14 J5E PR AT R A 3 7K 38 AR ] | L
25, WM OB R, 4 AR RS SRS
S e RAE, S H 45 0t G TS 7 52 e ] R I S 3
KB AN | L ) )R ) 5+ 3RS A A RS A
i,

AR AL L s A AL i R E R R Z
—o AWFFREERERY] B A 240 kg/hm® | EVE
Kt 4 200 m*/hm® Z 048 T, A A6 ™ g5 e, R O o
Jit FES e VB 7 38 2 o AR A 7 it 7 A SR AR FG D R
A BRI K AU S R B AR AR AR A B R
T HE R, AR TR bR AR A A K2 b 4 200 Al
5400 m®/hm? 7K & Ab HRZE S 2 B0, b g E R A7 X

MAEIT I PR Ao R B K
NI A R U g, e MR R DU S AT U
B, (EARAE RS P= AR I A I 535 ke 4 0 i
FEIL—E

AR FH RS XAR AL FA AR 7 i SR Al S
RESE S BT SE, AR T TR S
AL RARAEA KK T R0 W AN o il T
I 5E - S ICHL R H 1 72 1 K A Bl R i, I /b
IR e G HE T 114 A LR A b 3R TR A 1 s
i, Tk e LR R R NI, R AT
)2 R IR AR AL R A R R
VTR FEANR] -3 5T by LA R AR AL 5t X A A6 A
KB A e 1 5 24 X AR AR R oA AR
T Ja W1 AR AR 4 A ) S OCHL R LA
B R fb it BEAT RS, WIS [ K /U L T R
BRI ACRFAE , Sy 2470 9k S 17 2K 3t DXAR TH A2 2536
AR BN

7 5 R R AR AL AR DX, DAt I 2 K 6 DA
Loy w45 LR G %8, SUA 240 kg/hm” EHEK
I 4 200 m*/hm? Ay B AL A A SR o RE T B IR
FEAIR A SEBRAR AL B v 275 1 A B R UK
PEATKALAE BEL, A ) TR AR AR B4 KA s R
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Effects of applying water and nitrogen on soil inorganic nitrogen
distribution and yield in cotton at stage of flowering and bolling

ZHENG Jianbo, LI Zhenhua, ZHANG Youliang, YANG Yue, CHEN Guodong, LUO Xinning
College of Agronomy, Tarim University, Alar 843300, China

Abstract The field experiments with different volume of irrigation water and application modes of ni-
trogen fertilizer including NO: 0 kg/hm?, N240: 240 kg/hm*, N360: 360 kg/hm*, W1: 3 600 m*/hm*,
W2:4 200 m’/hm*, and W3:5 400 m’/hm” were conducted in cotton at the stage of flowering and bolling
in Alar region, Xinjiang to study the effects of different water nitrogen ratio on the spatial and temporal dis-
tribution of soil inorganic nitrogen and the yield of cotton. The contents of nitrate nitrogen and ammonium
nitrogen in soil layers of 0-30 cm and 30-60 cm, and the yield of cotton were measured. The optimal fertil-
ization volume and irrigation input of cotton planting period were obtained through comprehensive compara-
tive analysis. The results showed that nitrogen application of N240 and N360 significantly increased the con-
tent of nitrate nitrogen in cotton root layer at stage of flowering and bolling. Under fertilization treatment,
The content of soil ammonium nitrogen had a short-term upward trend with the increase of irrigation level,
and then reduced to the level before irrigation. Under the conditions of W2 irrigation volume and N240 ni-
trogen application volume, the yield of cotton reached 6 648.05 kg/hm? by applying 42% of the total fertil-
izer volume and 57 % of the total irrigation volume in cotton at the stage of flowering and bolling. It is indi-
cated that the yield of cotton is the highest under the conditions of W2 irrigation volume and N240 nitrogen
application volume , which is the optimal volume of fertilization and irrigation for cotton at the stage of flow-
ering and bolling in Alar region of Xinjiang.

Keywords drip irrigation under mulch; cotton; stage of flowering and bolling ; application volume of

water and nitrogen ; inorganic nitrogen
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