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B RERER AR R ERE = ER RN FH ., GEKE N 3800 m’ hm™ 24 A8t ,2 800 m®+hm >
EHHRRW,AEFR nE KA WE R ER A E YR, 51 B S AT (4 4 A AKF 0.150,300.,450 kg-
hm~2, % 5] F NONI.N2. N3 % 77) M Ik, B ka3 £ h N2> N3> N1 > N0, 8 R A A48 35 T 40 |/ & &
A BLA B EBEE Y 2 800 m-hm 240 F AL W E R E b 3 800 m® - hm 28y AL I, F A AR H A
R, HAERMERERETENES, H AN EREEHE, A EARETAE FaRAEARE L,
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Effect of nitrogen fertilizer on cotton bud and boll reduction and yield
under non sufficient drop irrigation

DOU Hai-tao, SHI Hong-liang, LI Chun-yan, XIANG Qin, ZHANG Ju-song
( College of Agronomy , Xinjiang Agricultural University/ Cotton Engineering Research Center ,
Ministry of Education, Urumgi, Xinjiang 830052, China)

Abstract: The effects of nitrogen fertilizer on growth and development of cotton under non-sufficient irrigation under
film condition were studied, and the effects of nitrogen fertilizer on yield components of cotton under different irrigation
were studied to provide basis for developing water-saving, high-yield and high-efficiency agriculture in arid area. The ef-
fects of irrigation and nitrogen application on cotton agronomic traits and yield formation were studied under the condition
of southern Xinjiang. The results showed that 2 800 m*+hm~? had the highest growth rate of bud growth rate, boll growth
rate and yield increment, compared with the treatments of 3 800 m®*hm ™2 of irrigation rate. Compared with the different
nitrogen application rates, the general trend was N2> N3 > N1 > NO. The effect of irrigation and nitrogen application on
cotton dry matter formation and its allocation was significant. When the irrigation amount was 2 800 m**hm~2 and the ir-
rigation volume was 3 800 m*+hm ™2, and the cotton yield could be more utilized. Combine irrigation with irrigation con-
trollable characteristics, to develop the appropriate irrigation and fertilization system, to achieve high water-saving cotton
field is of great significance.

Keywords: irrigation amount; nitrogen fertilizer; cotton; yield
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BT HEB, SO TS B, A A T R e A
AEF=RERLT e SR T~ AT, 2K 43 W36 XAl 2 A
BREQTEIR 5 0 R A 1 2 DDA OE 01 gy 2
B MR AE N IR 2K 23 ria XS - ROl & RE T G
FR L AH R RS K 23 a8 2o R Ot & RE )
THRDEA REZEMH 20 B, A KA
Sy BERYBTSE T 2EGE T AE R = U i, (RO A AR TE )
FEE T ZNEXS AR AELE A K77 (0 S 2 T 532 0 7 4 119
SR TR o R T BREOA nT A 20t R 15 £
SR o3 PR A AR A 8 I B it P, 52 R
NHEBAR AL S R BT RET SRAR X AR A AR
BUR , FEFRF 7K 73 oy 38 FAS it FH 2008 Ak 1R i P
FUEAL B AR AER AR AL IR F 4 [ I, 5 R PR A2
FARAE LB A AR S R AL, o T 5 DO K
Ror Bl PR AR S

1 ARSIk

1.1 R HR

R T 2015—2016 4F7E i i ] 5 75 7 B] BL 42
BB R BHBE 22 B AR YA 58 i AL 25 120 e b 0F
7o ZHAL T RILEERE, B e hr i T Kb dt 2, by
SR PR I8 ) 5 A ZR ] A P AR R B M

HABBR AL 79°45" ~ 81°05", db.45 39°30" ~ 40°50”,
TR 1028 ~ 1 064 m, - P-4 FE R i 64.7 mm, 45°F
WK KB N2 497.4 mm, FE X H BEBT 4L 2 878 h, =
10°CHYFRIRS 252.2°C, JoFg i 205 do # T /KA 2.0
~2.5 mo JE BT RGP T 5 A, a0 kb 1 5
P I - IR SR DL R 1, SEAE R R
FHAH B 20% , FURCR 3T BEFRES 300 kg hm ™2,
A FRIURL AL 150 kg hm ™25 38 0 430t A PR 28 (28
1Y 80% ) , AL B EAAK B AL W3 2. BAES)
HTE4 H 8 H 4 H 12 SHUMIEF .
1.2 Rt

AR R FH 3 X T, 3 XA B, 4y
A4 2 800.3 800 m® + hm~2; & X A 4 4t & (4l N)
K3, B 0,150,300,450 kg hm™=2, 43 %]/ NO. NI,
N2 N3 £/R, HHHRAE ( Gossypium hirsutum L) &4 Fi
Skl b 54, SR FTALRAR MBS, 47 B T (66
+10) em, BREE 11 em, BHIBRR BN 24.25 7 %k -
hm 2, K 6.5m,5% 6.9 m,/MX (3 ) A FH 44.85 m?,
3R, HEEMPE 50 em, AN 1 131.6 m?,
5 H 20 H¥EKK, GG 7 ~ 8 d Pe/k— 1k, A B 3t
K 10 Y, 45 1 e 6 Yk, 7 A 10 BT T, Hofth 4
FE Rt K AR = EA T o

x1 KK EEMFS

Table 1  Soil nutrient in the test site

] , %fL ﬁ.ﬂ[ﬁﬁ 7J<ﬁ§="f$.ﬁ ﬁ?ﬁl’@'f? i‘iiﬂ(%‘?
Year Total N Organic matter Hydrolytic N Available P Available K
/(g'kg_l) /(g'kg'l) /(mg'kg'l) /(mg'kg'l) /(mg'kg'l)
2015 0.37 4.90 73.60 18.87 179.67
2016 0.47 4.33 23.20 10.87 129.67
x2 AEAEAFENEER
Table 2 Water and nitrogen allocation table for different treatments
IS 38 Period
e FEFIH #HHQ W) HIAEW (2 0 BEAEHI (2 70) AL (3 W) 224
Treatrment Before Bud stage Early flowering Flowering period Flourishing period Boll opening
planting (2 times) (2 times) (2 times) (3 times) period
2800 — 168 224 280 336 392 392 336 280 224 168
3800 — 228 304 380 456 532 532 456 380 304 228
NO 0 0 0 0 0 0 0 0 0 0 0
N1 30 7.2 9.6 12 14.4 16.8 16.8 14.4 12 9.6 7.2
N2 60 14.4 19.2 24 28.8 33.6 33.6 28.8 24 19.2 14.4
N3 90 21.6 28.8 36 43.2 50.4 50.4 43.2 36 28.8 21.6

1.3 WiRMBERFE

1.3.1 ARt OB I S
TEI RS AE I RS ok B ]

1.3.2 REMkiAE  AHRE/DNX NEERKHAY

SIRA R XIGE 2 MR, RS E T LE 6 #k,
WAMTH 6 Bk A BUE BTG 5308 10 KA AL AR 12
B AR R R
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5 HEA R ATHE ARBE BB R

1.3.4 Z2RHMAAE  WHFKIHE LML 3
ANKE AL A TR 2.0 m x 3.0 m, AT FE 5 27k
BORES BT, P08 ) AR ES B ORI B o I FRLEVR 28, B
ARERGEBRNAMT £ 6 BR800 B A R
B WA T RARES , A T 4e48 FREE TR R
1.3.5 3L R Microsoft Office2016 F1 spss
19.0 AT AL FREHE , FH excel 2016 #EATER

2 AR5
ARERKETERRGEEEETHERES
yeig bl

W% 3.4 iR, 76 2 800.3 800 m® - hm ™ 24bFf R
FIAS R U NE AR A6 28 7 00 DR 281 B0 25 30 R 5 —
o, EKEW, F 3 800 m® - hm 2 4H k, 2 800
m’-hm ™24 F R HEET 0.5 d; FEWIAE W, [

2.1

3 800 m’*hm 240, 2 800 m’ hm ™ 2/E 7 HEFLF- 248
AT 0.5 d; 7EBEAE, [A] 3 800 m® - hm =24 EL ,2 800 m®
hm~ 24 PR 1 d; 7R, [ 3 800 m?
~hm2AH, 2 800 m®+ hm ™24 F HERL - $E AT 0. 25
ds ZEmE 25, [H) 3 800 m®+ hm ™24 EE, 2 800 m® - hm 2
B RS EERT 0.75 ds fERRAEA B, R 3 800
m’ *hm ™ 2HI EE , 2 800 m® - hm ™24 BRI HEAT 2 ~
2.75 d, AR IR IR 45 S Ksa 3 —3%. 8 BTk,
2 800.3 800 m’« hm = *AbH R (A [/ ZAE AR AE A & B
BESAEAUIEAAA IR E LS . RMERE
AN T R 2 A U A A BT, 63 1 2 i AR K R
AKo FEAFLI,2 800.3 800 m® - hm ™24 HF NO,
N1 EFRAE RGN, S HASFIA L, A= B I 46 5
N2 N3 & FR R K BE RS, 5 H A b BRAR G, 4= B 1 4
Koo =243 HrINh , r R Rl 54 SRR AR B A
{RHFTE 159 d 224 MR,

*k3 EFHiHRE
Table 3 Fertility process

(éﬁ%% fﬁﬁlﬂﬂfﬂ o ‘@ﬁ,ﬂ;’ﬁ %Dﬁ?ﬁﬁ E%?ﬁﬁ ?BIE%@ A AL Di%?%ﬂ

Ay Imgat%on Nltr.o.gcn Sowing Seedling Bud(.hng Full squaring ~ Appearing  Full flowers  Full bolls Opening
Year quantity fertilizer (m—d) stage period stage flowers stage stage stage bolls stage
/(m®+hm~2)  treatment (m-d) (m-d) (m-d) (m-d) (m-d) (m-d) (m-d)

NO 04-12 04-25 06-11 06— 18 06 - 30 07 -08 07-23 09 - 07

N1 04-12 04-25 06-11 06— 18 06 - 30 07 -09 07-25 09-11

2800 N2 04-12 04-25 06-11 06-18 07 -01 07-10 07 -27 09-14

N3 04-12 04-25 06 - 11 06— 18 07 -02 07-12 07 -28 09 -16

200 NO 04-12 04-25 06-11 06— 18 06 - 30 07 -09 07-24 09 - 09
NI 04-12 04-25 06— 11 06— 18 07 -01 07 - 10 07 -26 09-12

80 N2 04-12 04-25 06— 11 06-18 07 -01 07-11 07 -28 09-16

N3 04-12 04-25 06-11 06-18 07-03 07-14 07 -31 09-19

NO 04 - 08 04-22 05-30 06 - 06 06-17 06 -22 07-10 09 -09

N1 04 - 08 04-22 05-30 06 - 06 06 -22 06 - 30 07-14 09-13

280 N2 04 - 08 04-22 05-30 06 - 08 06 - 25 07-02 07-17 09-14

N3 04 - 08 04-22 05-30 06 - 08 06 - 26 07-02 07-17 09 -16

2016 NO 04 - 08 04-22 05-30 06 - 07 06-19 06 - 26 07-15 09-11
N1 04 - 08 04-22 05-30 06 - 07 06 - 24 07-01 07-16 09-13

0 N2 04 - 08 04-22 05-30 06 - 08 06 - 26 07 -03 07 -18 09-17

N3 04 - 08 04-22 05-30 06 - 08 06 - 27 07 -04 07-20 09-19

2.2 AEEBRKFETREXEERELZ M
WE 1.2 froR, &AL AR AL IS 5 22 = 10 3
] —RUEALFE T, il 7 VR R 1 338 il 16 IR 75 S50
Jin, SRR 2 800 m® - hm ~2AH L, 3 800 m® - hm ™24k
FEBAE BOFH3 I T 1.69 4~ Rl —E & T, A
b B A RUIE R 1S I A R B 2 R TS AR
gt 2 TR IR B . A ] AUIE AL PRI A
BB A N2> N3 > N1 > NO; 7E 2 800 m®  hm 2 ik

R, N1, N2, N3 4b H 4 NO 4b B 43 51 3 1T
11.67% .29.45% \23.76% ; #£ 3 800 m’ - hm ~ W i &
T, N1.N2 N3 Zb 4 NO AR 34 T 11.14% |
25.37% .21.76% ;2 800 m’ * hm~ 24 3 800 m’ * hm ™~
FEWE RS R N1 N2 N3 Ab B 5 o 3 1 T SR W 2
SEENN T 4.75% . 16.11% .9.22% . W AF IR 56 2%
FIE R EEH—, 25 Brik,2 800 m® - hm 4%
3800 m’+ hm ™ VL I A BLAE IO IR A W 25 R
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FO] 2 800 m® - hm ™2 E ML B L E BT 3 800  AUMEANE, —EREE EW AR HiRE TR, o
m® «hm =R PS4, 122 2 800 m? + hm ~ 2 I — MRy, & AR RE KA TR AR A AR,
B IE AR S T 3 800 m® « hm ~ 27 I 1 PR A5 4% PER PR R
R4 EEHER
Table 4  Fertility stages

TEWE ZUILARRE  BERN ~ W O~ W ORI ~ R R - 0TE WOAE ~ BRAE RAE ~ R R~ EEW

Ay Irrigation Nitrogen Sowing ~  Emergence ~ Initial bud ~ Full squaring~  Appearing  Full flowers ~  Full bolls ~ Growth
Year quantity fertilizer emergence early bud Sheng Lei appearing flowers ~ full ~ full bolls  opening bolls  period
/(m*+hm™2)  treatment /d /d /d flowers/d flowers/d /d /d /d
NO 13 47 7 13 9 16 47 152
N1 13 47 7 13 10 17 49 156
2800
N2 13 47 7 14 10 18 50 159
N3 13 47 7 15 11 17 51 161
2015
NO 13 47 7 13 10 16 48 154
N1 13 47 7 14 11 17 49 158
3800
N2 13 47 7 14 11 18 51 161
N3 13 47 7 16 12 18 52 165
NO 14 38 7 12 9 15 47 154
N1 14 38 7 13 9 16 48 158
2800
N2 14 38 9 13 10 17 50 159
N3 14 38 9 15 11 17 50 161
2016
NO 14 38 8 11 5 18 61 156
NI 14 38 8 16 8 14 61 158
3800
N2 14 38 9 17 7 15 59 162
N3 14 38 9 18 6 15 61 164
141
12 F —H—-NO0 ——NI —A—N2 —N3
3
< 2 10 1
53 st
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RE 4y
M
0
69|84|99 114|144| 69|84|99 114|144| 69|84|99 114|144| 69|84|99 114|144
2800 m’ * hm™ 3800 m’ » hm~ 2800 m’ * hm™ 3800 m’ * hm™
2015 i . 2016 a8
A K Hvd

Days after emergence
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Fig.1 Effect of nitrogen fertilizer on budding number of cotton under different irrigation levels
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Fig.2  Effect of nitrogen fertilizer on budding strength of cotton under different irrigation levels
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2.3 AEEBRKFETREXEEHREE M
WK 3.4 Frs, &40 BRI LS B 22 ¢ 8 3
] — ZUIEALFE T, B35 HE T 1 15 I AR A6 542 Bl
hn, SHEMEE: 2 800 m® - hm 24 H,3 800 m®+ hm ™24k
A RO T 1.58 4, Al —#EME T, A
A0 BB A RUIE R 1 I S R B 2 S b TS R Y
PGl £ TERE RIS 2 81 Kk B (E . A & NEAL
FHAG 2 B £ BN N2 > N3 > N1 > NO; 7E 2 800
m’ - hm ~ HEB RN, N1TUN2 N3 2R P45 NO 45 343 )
BT 7.60% .24.90% \17.50% ; 7 3 800 m®+hm >
FEWE R, N1UN2 N3 AbBEAE NO Ak 43 5 3 T
7.41% .22.26% .16.30% ;2 800 m®+ hm~2%% 3 800
m’ *hm ™ MR N1 N2 N3 AbFE s R B 2, 43
FIREINT 2.62% 11.87% .7.36% . PiAEIR K45 H
WE R BB A —8, 28 LTk, 2 800 m® - hm 244
3 800 m’ - hm ™ 2P 5 (1) A O A B3 25 5
R 2 800 n’ - hm 2B B, (HJE BUES 215 T3 800
o~ hm "2 AR 2 I A B A A E KR AR AL
A PR TR . 2B BT FEAR R I G
SRS I A HE K AR AR AR S5 2 PR A AR

2.4 AEFERKE T RIEXHEIE =Hk” Eb 6 #8201

TEFT A L T EHL I AR FTHkdE 7 1 15 H LAY
TS (AR KT 2em),7 16 HE8 H 15 H
B LR R AR, 8 A 16 H LU TR #R 42
FRRRR M o A Ti) T8 0 A RURE AL B R XA AR =
B EL B — s . ARG RAE © = 8k”
RSB 5 BB He 9 2 LUAR B B 2, AR Ei Bk
W2 BBk b RS Bis , 440 H =B EL il
WS A ZER R, S5 E 2 800 m’ -
hm =24 £, 3 800 m?® + h = 2 5 A # R FR A Bk H 4]
SERBEIN T 3.24% ARBCEBIREAR T 8. 73% , Bk Bk
RN T 5.50% . [Al—E kRN, B AAC Y
T AR IR NO > N1 > N2 > N3, (R BRI N N2
> N3 > NI > NO, FkBEZ I A N3 > N2 > N1 > N0, W
RIS R R8OG3 — 3, 27 BTk, 721
XPRAAEEATIE 24 1 T 5 bl ae b B, A5 ) 4 41 A A8
KB AR FHA B R A, [l s RS R I N A 3L
BRI IN B S L AR AL L 2B A BT
hy ARACHT I AR Ky, BRI AR AL R 2R i A
AR AN T2 w7 i HAA R T4 s
1 L 51

an
8r —2-NO ——NI —a—N2 —=N3
71
26T
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&3
EE3r
Z2r
1r
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Fig.3  Effect of nitrogen fertilizer on boll number of cotton under different irrigation levels
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Fig.4 Effect of nitrogen fertilizer on boll strength of cotton under different irrigation levels
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2800 m’ * hm™ 3800 m’ * hm™ 2800 m’ * hm™ 3800 m’ * hm”
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— Bk Three peach
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Fig.5 Effect of nitrogen fertilizer on proportion of “three peach” of cotton under different irrigation levels

2.5 AEERKFETREX RS2 EHZRZ

W 5 iR, & A0 FRAR AL 1 B H 7 B AR B A
R EE, [FA—FNCARET, B W =
BTN AL = RN, SEE R 2 800 m’ - hm 2 AH EL,
3800 m’+hm ™24 N T 2.85% . [Al—
HEWEET S [RIAb FR R A RIS A ™ 5 S 0 N2 >
N3 > N1 > NO; 7£ 2 800 m® - hm ~ ¥ &~ , N1 N2, N3
AP AL NO Kb B 43 B 3G N T 27.40% . 67. 47% .
59.44% ;7£ 3 800 m® + hm ™2y Bk i T, N1 N2 N3 4b

x5 AEAERKFTRIENBRTERERER

PR NO Ab HE 4y 4 m T 21, 13%. 61. 83% .
51.83% ;2 800 m**hm™2%% 3 800 m’* hm 2V & T
N1 N2 N3 ZbFEEEIASCR 235, 3 38 17 22.91%
8.35% .12.81% ., W41 50 45 Rk B R B G #—
., 25 TR, BAR 2 800 m’ - hm ~ 2EME R T 7R
F 3 800 m’ - hen " EWE 7 i, HUZ 2 800 m’ +hm ™2
FEME R TP K5 T 3 800 m® - hm ~ EME EL G R
HE—2 TR, B T AR 43 1) 55 A A TR 1 450
T IR EUL AR S AR AL ) EERAR
i

ok

Table 5 Effect of nitrogen fertilizer on cotton yield and component factors under different irrigation levels

B LUEIN Y3 BARRZER R T K5y %HEFE m%fﬁ R
A Irrication AbFH Harvest of Number of Boll Lint Seed cotton Lint Increase
Year o ?hm'z) Treatment plants ] bolls per weight percentage yidd, yidd, rate
/(Jitk-hm~?) plant/4~ /g /% /(kg*hm~2)  /(kg-hm~2) /%
NO 21.81a 3.80c 5.15b 39.91a 3415.7¢ 1363.1¢ —
N1 21.58a 4.44h 6.07a 40.92a 4663.4b 1908 6b 36.53
280 N2 21.95a 5.28a 6.18a 41.29a 5731.5a 2366.6a 67.80
N3 21.97a 5.05a 6.15a 41.31a 5465.3a 2257.9a 60.01
20 NO 21.83a 3.95¢ 5.32b 40.51a 3682.8¢ 1492.2¢ —
NI 21.92a 4.48b 5.97a 40.61a 4642.9h 1885.5b 26.07
380 N2 21.87a 5.35a 6.18a 41.17a 5781.7a 2380.7a 56.99
N3 21.73a 5.14a 6.17a 41.13a 5550.9a 2283.3a 50.72
NO 21.46a 4.76¢ 4.97b 38.67a 4064 . 66¢ 1572.03¢ —
N1 21.28a 5.26b 5.36a 39.47a 4807.57b 1897.84b 18.28
2800 N2 21.38a 6.74a 5.89a 41.07a 6793.88a 2790.80a 67.15
N3 21.03a 6.66a 5.76a 40.64a 6457 .48a 2624.92a 58.87
2016 NO 21.34a 4.97¢ 5.04b 38.96a 4281.25¢ 1668.00c —
N1 21.71a 5.31b 5.39a 39.56a 4974..06b 1967.78b 16.18
380 N2 21.36a 6.96a 5.99a 41.18a 7135.90a 2939.21a 66.68
N3 21.13a 6.70a 5.77a 40.53a 6547.12a 2653.67a 52.93
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