2020 4 5 A
May 2020

FEWEHEK 224
Journal of Irrigation and Drainage

#3394 %54
No.5 \Vol.39

WEHS: 1672 -3317 (2020) 05 - 0001 - 09

~

RITEE BN A EiRSVLRBF WL ~E

A H, BRE, AR, WER, R E
(BT RF RFZIHBAEFSAREAGNESRLET RERE, Hi8 £7TT 832003)

# E: (B8] B30 RRBATHENKRRRTE, AELERAREZEAARETHRIELER, KoRlkt*E
k. [k KDL E 4 A FREEX: 73 (66+10) cm A ELE AEHE T+ (B66). 473 (66+10) cm
HBELE AWM TAT AL EWIEE (S66). 1735 (72+4) om L E S TAT RIS SL Mz E (ST2). 76.cm
4736 (S76); BB, X E 3/ (N) K-F 0. 240, 300 kg/hm? (4 %24 NO. N240. N300 % 7). [4 %] S66
Fo B66 LI L E KRS HAES R 0~40 cm L ESHREH G, HoF, S66 L EIEAEREENHAEIRFR KR,
5 S66-N300 Aatt, S66-N240 #= B66-N240 L& ZAGE TR EAAEZ RN ELEE £ 7, S72-N240 A= S76-N240 &
ML THRERRERKERF S, B66-N240 LML B L ERK T I LS T LRLIL, S66-N240 4=
B66-N240 4t FEA4% 76 = 8 A= RUE R WA A %39 8 3% % F S66-N300 432, £ H S66-N240 432 A R LA A % 5,
% S66-N300 432 3% 4 28.7%. S72-N240 5 S76-N240 432478 = %A= AL R ALA| A 39 2 %K F S66-N300 432,

[4it])] AukARiTsE (66+10) cm 42X F, &R & H 240 kg/hm? 1T T 2 F R SRR =&, BELEHIXAEWITE
TR EA T RA T, RE SURAI R E; B ELE AEDE AT b 18] 69 0] 3 Ao AR 7833 B Fa 47 69 O

X 88 R: bURAR; ERE: ERAE: A8 RRAAFE
hESES: S562

XHRFRERE: A

doi: 10.13522/j.cnki.ggps.2019139

P, RikR, E£HE, F RUTERENRRERSHREFTSREE~E0]. BHRHKFR, 2020, 39(5): 1-9
LIU Kai, HOU Zhen’an, WANG Fangbin, et al. Optimizing Planting Pattern and Nitrogen Application to Improve Nutrient
Uptake and Yield of Machine-harvest Cotton [J]. Journal of Irrigation and Drainage, 2020, 39(5): 1-9.

—_

03 5

50 3 S Y T R A E D I s K R A0 0 s ot i A
FEEEHL, MRACPMETER SRR A U3, 7R
B4 EK 80%LL M, dr4Esk, BEH ML A
PETt, HETHUBCR I O R S AR AL 72 Ml J 1 2% Hi
2%, JCEEHXHURAE STk E 70%0L PR, ok
T IERCRARHLRU I 75 22, ACEEM E N LRAR 4T FE A
RSB (FARITEIRE) — M 1617 3
B, ATEENYEAT 66 cm+ 44T 10 cm, iEE B TE
TEVIZEAT ] ARSERRAE =, R T R AIR P 5
WHERE, R R BB EEY 547 A5
VRN E; R, fTFEHEEL T (72+44) cm. 76 cm
SEATIEE (LB 34T, T HERT B R TEREVEY4T 10 om 4D
AR E A, Rk, TE R E &L
FHERKME R EERE -, [t E]

Yk BER: 2019-07-24

HELWA : FKE A& 85 H (2017YFD0200100, 2018YFD0800800);
R EEREAEAAE A AT RIBE (2016BC001)

EH B XYL (1996-), F. WL RA, BT HAEME 7% 5.

E-mail: liukaishzu@163.com

BEEE: Gk (19725, B, #d%, WL, HamrhLER A5
%, E-mail: hzatyl@163.com

HAT, K THIRMRAT B B A Kok
RO L TR BB PRy
SEJT IS AR JE 1 KEWE T, (EXS AR T B
AW FUATS 32 BEAR AR AR ZAM IR B R UAE AL Fr) i
ST, TXHRAEK S JER R BT TEE SR THAS
R, R THLRAR A R AT E B KB A SR
JEA sz 5 T 7 SR S R E . PRIk, WFTEAT
LB T HURMR L A R R A R X
[OIARY BN TR B AAEEEM, &
H it R A A R (K S RO 4 i A A AR P U
BN R, G R AR, R
FEEIRIF R, &2 SEAERT BTG Y, 7L
BT, MAEr R S EUE R s AR TR, i
REI B AP, Wk, fELR AR
VR e 77 R HE A A PR b, 5 PRl D U e FH
SEBLAR % (38 7 A B B LR P i ¢
B ALY JE I H RS, R AT E R E B R
BEXHURMRAEAR S R Wolle. 7 & R RUIE A I 21
S, LRI AT B B NS RIS B R
FHARAR -



FEBLHEZK 23] http://www.ggpsxb.com

1 MR5EREE

1.1 R IEHBHEE R
RI6 T 2018 HE7E 88 A ] 11 Rk A= A5 7wy [
(86°4'11"E, 44°21'14"N, 4k 443 m) #47. Zh
XS S At T 5 XORRE Sk, TFI4ERF K & 210
mm, “FEFER LR 1660 mm. 1R5KH IR Y HE
WA, FHONE L BHE LIRS SRR RN :
HHLF &2 16.44 g/kg, HASZE 15.16 mg/kg, A XUk
& 14.56 mg/kg, EHATE 411 mglkg. BHARRAE M F
JEbE R 72 5.
1.2 It
RIS E 4 FHLCRIATERER L. OL 6 17
3%, 1THE (66+10) cm (66), JEEERHHIEIEYIA

I7HE (B66); @1 617 3%, 478 (66+10) cm
(66), JHETHIRIEEY TEAT MEEAEY) 10 cm &b
(S66); @1 ik 617 3%, 178 (72+4) cm (S72),

TR RAEEY TEAT IR SEVEY) 10 em &b; @16

17 3%, 76 cm ZEATEE (S76), TMMEHAR LRSI

Y110 cm &b, [FR, S66 1TERLE NikE 3 MEEH

BAKE, 43514 0. 240, 300 kg/hm? (4+5ILL NO.

N240. N300 %7). Hr, % (N) & 300 kg/hm?

A4 LSRR SEUIE— R 42 FH &5 i N & 240 kg/hm?

Nk N 20% Akt N AREE, o4y 3 FhiT il B i

REIN 240 kglhm?. R¥G3E 6 AMEHE, K ALFATE

FoE M N LR 1. A ER 3k, 418 4

WIG/NX, NX I 45 mP,

(1 BRAITEREZARE
Table 1 Tube configuration and nitrogen rate for different treatment

———————

b3 1TE ML E Spacing pattern i (kg hm?)
Treatments 17FE Row spacing T ALE Drip line Nitrogen application rate/(kg hm2)
S66-NO 1/ 647, (66+10) cm (66) BEEEMET (S 0
S66-N300 15647, (66+10) cm (66) BEEED AT (S 300
S66-N240 15647, (66+10) cm (66) BEEED AT (S 240
B66-N240 15647, (66+10) cm (66) BEEEYET T (B) 240
S72-N240 1M 647, (72+4) cm (72) BEEED AT (S 240
S76-N240 1/ 617, 76 cm Z4THE (76) BEEEMET (S 240
k2 BKRBEAKER RSB
Table 2 Irrigation volume and nitrogen distribution proportion
#E/K b % Number of irrigation batches FEL B2 E3W B4 HES5K FEE6IX  FHETIK HE8IK HIW
#E/K & Irrigation amount /mm 45 45 60 60 52.5 525 45 45 45
ZUIEitEF Eb 1 Nitrogen application proportion /% 15 20 20 20 15 10

FRAER T HE V8 V5 FidE, T 2018 454 H 21 H
&R, 4 H 25 HifgH 7K 30 mm. HpAeAE Ky e
WEE AN 450 mm, FLEE/K 9 Wk, WEKFIM 7~10d.
KM 6 H 16 HIF4h, 8 A 24 HEH . it I AL P ik
IR T B — B, BT P,05 105 kg/hm?, i ]
K,0 75 kg/hm?. iR 56, S Tl A 4 s /I i it
TEMBACAE KA R AR 6 V0, RRBE . 7 ACFH = AH ),
BRETEAS R LAt Y, LA FEE VR ) e 2 50 70 i L 1)
DL 20 o Ath FE 16 A5 HEE 8 it ) 224 b DK PS5 VEE LRV
1.3 MEEFESHE

D EHOKGSMERS . 5 3 KLY
W24 hjg (5 3 MRt AERT Ry 2018 4£ 7 A 20
H, ffeit T AN, RELEEM . £
BEALERE 3 AN RAEIX, 75 B 5 77 171 43 AR SRR
9%k 0.10.20.30 cm, %% 4 0~10.10~20.20~30.
30~40. 40~50. 50~60 cm HIERES . IS KERK
MMTFENE, HEEEXH 2 mol/L KCHiZiE, %

2

Hha3 MR E

2) EMTYREME IR E. IR IREMR
TERERRAE S, AR RUESE 3 MR A S I IE,
T AR BT, SRAEMIEH 5, R, ih.
34y, 105 CA47 30 min 5, T 75 C FHLFZE
R, RESSE TYRE. 25k EmRE T
JEktE, 1k 0.5 mm S BT ESRAT . RS
KH H,S0,-H,0, Wfil, FPLIKEN E 2% 5=, $UH
O A, KR e e e,

3) PR MR E R, PR
6.67 m*, FEIE SN ERETT T MREO AL B, RIS
BEALRAE 30 e RN E, 5o R 7 A iRfE
AT
1.4 BURABS 9

Hdm kb7 K2 A &K F Microsoft Excel 2003 347
T KFESMAR RS AAE R Surfer Version
10.0 ) . K H SPSS 21.0 #4831 T #L IR 207 2 04T
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Duncan v 3T 2 B LL#E, Gt B 2 AR 3N p<0.05.
2 #ERE5 5

21 FENTEHRE T HIEK S REASENEE S5
211 EEARGEEHA

MURAAS [FAT 7 e B Y 38 M 398K 43 4 A (1
Do HEKMEAESE W 24 h J5, S66 (478E (66+10) cm,
THRE BB FAEAEAT MU AP LK oy A
7E 0~40 cm RE 2 (THEEE/KE=17%). B66 (fT
PE 66+10 cm, EEATEIBECEMEDAT IR AR FRK 53
FE4 A 0~30 cm IR E 2, 30 cm DA I SKER
AT AEAE R PR Sk 15~30 cm. S76 (76 cm 44T
PR, TR EAT AMID AbEE K AR T Ay

A FE R 1) FEI % 0~20 cm. V& 15~30 cm ft) 33 [X 15,
Mo S72 (BRATHEE (72+4) com, TMEBEEEYAT
HMID AbFE B K ZR A, AR A LE AR ) R R Sk
0~10cm. & 20cm 3. Mk, B66 il S66 AbFH
3K/ E 0~60 cm D ATEHI 5] .
212 LEAMESREZ WS

S66 Fl1 B66 AbFE TIEAAZE (=25 mglkg) #13
FLOARLE 0~40cm 12 (B 2), KMEEF DAL
B F] BE3R Sk 15~25 cm. ¥ 25~30 cm [X 1% (B66 AbFH
CU B AEYIAT ). ST6 AL ERRE A E A+ 04T 0~25 cm
+E; S72 A ERHAS E A A EA [ EE R 2k 0~5
cm Fil 25~30 cm X4, A X4 CEEi Sk 10~14 cm
TEVATHHE) BRI o

PHY¥% =L PE 59 Distance from the emitter/cm

«Eifk - EE'_*’%** EE

V& & Depth/cm
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-
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Fig.1 Spatial Distribution of Soil Water Content
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22 FENTEHREXMNBETYRENE M

EANFEITEARE T, S66-N240 F1 B66-N240 4b#
MRAEA TR o T ot B3 w35 v T HoAth Ab 3, Horp, &
T &5 26%~28%( 3 3), Z2 TV B 29%~36%,
- H T e 42%~62%, 45 TP0)5 s 15%~17%. A
[ it % B T, $66-N240 Al B66-N240 AbFE AR AL M T4
5 S66-N300 AbHE TR 3% 7 5, (HEAERER
T S66-N300 AbHE, 4rjldE s 17.6% A1 12.2%.
S72-N240 KbFEBRE RS, ML T L ZEmT
Yy B B E KT S66-N300 4bFH . S76-N240 AbFEHR
e TYReEs5E&EE TYWRES L ERT
S66-N300 A3,

%3 RRAKZMEFWEE
Table 3 Dry matter weight of different treatments

F4)5 & Dry matter weight/(kg m?)

Qb3

Treatments 2 Stem M Leaf # Boll A7t Total

S66-NO 0.22c 0.21d 0.56d 1.00c
S66-N300 0.40 a 0.45a 0.81b 166a
S66-N240 0.37a 0.37b 095a 1.69a
B66-N240 0.39a 0.43a 09la 172a
S76-N240 0.29b 0.27c 0.74c 1.30b
S72-N240 0.28 b 025¢c 0.84b 1.38b

E R SIARNE FREROR 22 98 5% 2 #FKF, A
Note Values within a column followed by different letters are
significantly different at the 0.05 probability level, the same as below.

2.3 WEFES IR
231 AFRMKE

ANEATEATE T, S66-N240 AbFH &R Ik & R 3
T S76-N240 1 S72-N240 &b F 43 HI3R = 1 29.6% 41
30.5%. B66-N240 AbFREMR I E W& M T S76-N240
HI S72-N240 4bBE, 43 22.8%F1 23.2%.

ANEERE R, S66-N240 F1 B66-N240 4bBEAFE 1Y,
BEWIE S S66-N300 4bHE 2 AR (K3, K3
A E NG PR R ZE RIS 5% EKF, TED.
S76-N240 1 S72-N240 4bH K6 50 K W I i B B K T
S66-N300 4b#, 73 7liEb 29.4%7H1 30.2%.
2.3.2 BRIk =E

ANEATEAE T, B66-N240 Ak BHAT1E I &
B, B S66-N240. S72-N240. S76-N240 b 53
BN 8.2%. 16.2%. 27.7% (& 4). ARERET,
S76-N240 AbFEAFIERER R A%, FIRZ S72-N240
AbEE, % S66-N300 AbEE 7 Jilli8 /b 18.8%FH 8.2%.

350
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S
S c
z 140 |
I
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S66-NO  S66-N300 S66-N240 B66-N240 S76-N240 S72-N240
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Fig.3 Nitrogen uptake by different treatments
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Fig.4 Phosphorus uptake by different treatments

2.3.3 47RIKE

NEATEAE T, B66-N240 AbHARIEH R
B, B S66-N240. S76-N240 A1 S72-N240 Ab¥#
3N 18.0%. 30.1%F1 31.9% (& 5). #EA[H i
K& T, 5 S66-N300 ZbHAHLL, S66-N240 AbEEAHTE
PR SCE TG 25 5 B66-N240 A FLRE 16 AR I &
SLE N 17.3%; 1 S76-N240 F1 S72-N240 4bBAfI

W B BRI, 40 I PR 9.9% A1 11.2%.

300
a

E3

=l —i— c c

= = [N
) © N
(=] S o

o

(2]
o

BRI i B K uptake /(kg hm™2)
o
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B 5 R4 ZTBIE

Fig.5 Potassium uptake by different treatments
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24 =8
HENFEATEME T, S66-N240 AbFEFH = Bk
S72-N240 11 S76-N240 4bF 43 5118 111 18.4%F1 24.8%:;
B66-N240 4bFRHE S72-N240 F1 S76-N240 4437 4%
 14.9%F1 21.1%. fEAFEEEE T, S66-N240 Al
B66-N240 AbHUFFAR & 0% T S66-N300 Ab#E, 4
AN 10.5%F1 7.2% (3£ 4). S72-N240 5 S76-N240
ACFEFFAR = 54 S66-N300 AbFE 4371 41 11.5%F!1 6.7%.

R, ¥ S66-N300 ALFEIE N 44.7%. S66-N240 4k
PENER A i m, ke B66-N240 Ab3E, 4%
S66-N300 AbFE4> N 28.7%F1 12.7%. S76-N240
1 S72-N240 Kb 3 I F A F #6225 T S66-N300
AbER, 43 R BE 27.1%F0 28.2%.
R 4 REKIIGE > F R RE T
Table 4 Cotton yield and components under different treatments
LS

AL e . [
2.5 'ﬁﬂﬂﬂﬁﬁ% e Number of plants/ ke ilg?@'ﬁ‘ Yield/
S . . . Treatments 4 o Bolls/ Boll weight/g 5
S66-N300 AbFRZU LM A= 11 54T 4 Mk (FR20°hm™)  mber (kg hm”)
R AL P ; S66-N240 Ab PR E AW A 5= )iy, B $66-NO 2540a 34d 493¢ 4263 ¢
S66-N300 AbFEHE TN 38.1% (£ 5). S66-N240 4hHH 4% $66-N300 2490a 51c 540b 7057 b
A 22 I 8 fe v » HL /e B66-N240 4bFH ; ST6-N240 $66-N240 2450a 59b 5.38b 7797 a
INARAY
11.2%. 4 MEACHERALTE S66-N240. B66-N240. S76-N240 1350 b 84a 561a 6247 d
- - Al I H
S76-N240. S72-N240 LA BLR M A 4y i 2 o T S72-N240 24502 5.3 be 5.44b 6586 ¢
S66-N300 4b#; Hrf, S72-N240 4b P4 AR A= R
%5 TRAHEAeH R E
Table 5 Fertilizer N use efficiency of different treatments
_ A= 1 AR FH A FFIFH R .
A Partial factor productivity/ Agronomic efficiency/ Physiological efficiency/ %Xﬁdﬂﬂhﬂ%
Treatments 1 1 1 N recovery efficiency/%
(kg kg™) (kg kg™) (kg kg™)

$66-N300 2352¢e 9.31lc 18.16 ¢ 51.26 ¢

$66-N240 3249a 1472 a 23.11ab 65.97 a

B66-N240 3153 b 13.77b 23.84 ab 57.77b

$76-N240 26.03d 8.26d 22.11b 37.37d

$72-N240 27.44¢ 9.68¢ 26.28a 36.78d
3 it EATIRREEL, AR TRZWWCRIA, Ptk 7%

T E AR AL B PRAT I B AR E B A A A B
S K RIS B RSB 5040, 3 R AR AL
FER MR E WA, AwE 7 REBE KRS, T
BoK A MEA R EZ S AATE 0~40 cm L2, X HHTA
FRIRF T 45 R A — B2, RRATAHRI R, I8
SEREKSEMoMERERE . PURMATEERL S
(66+10) cm AbFH (B66. S66) +IE/K/>FIRYAR
HAE 0~40 cm IR ABONIN L), (R HE B HNRTE
TEVIATIE] (B66) I, T-3ERsARE i KAE Mo IX
e W EEYAT. TIERCE (72+4) cm (S72 AbED
176 cm ZEATHE (S72 403 AR, IS KRS
AR, PTRESR H TR A= K Hh w1 il e 78 i P 2
i, KD ZERBURBKTE. W, 47REACE
(72+4) cm SCEAEYAT IX 380 A 25 B AR XTI o
FERFUNEMAT RN, IR AMEE, MEYAT
X3 IR R B AR . AN R E T
SR TR K A A B0, A 474 4 K 2 R Rl 4 rh e

SIHFERIZ ;s TEAT A AL B EE S — #4720 em &2
i, TEEARE B RE T T, — iR R LIRTE
MR A1, KR ZR Ko RO RSS2 B, FEA
108 FRAE KRR A K RE R IR R 1, AT
M LIFKE 2 m T RATmE . ALY, £
FHFERRATRC & T 54T A & R T KB R EDATIE RS,
X5 N IR T 45 AR 53 B AR RS TR ISoK
JEHEEEH, MTARTERE, RAREKD M
W2 B, AH H RTATE C B R 2R AR (R T
AT, B, X TFARITERE KRS ST
WL 75 E i — PR .
FREME A K i 3 e B, i A A T
B A KB, e U S AR A T R R
B3, (EACR S PR 240 kg/hm? f) S66-N240
A1 B66-N240 AbFEHEAE TP S S66-N300 Ab3
BEER. FERRAN S66-N300 AbHHjiti Z m K,
WS FRAE KT RS, KR TR 255,
HATSE CER)OTY)i 21 S66-N240 F1 B66-N240
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Ab R 3 R o R P A BN 2 o 2 OV ot 22 1,
Ji A B IMRE LML E TR B AR R, HEE
RESBRAERES T TYRBT & E . & &
S66-N300 AbFER R TR AERARL K FHHE
AR, BRI, Wi S TR A R

AR, EAFRATEE T, 76 cm Z4THE (1
JI6: 3 47) ALFRARAE T T (KT 2 B (66+10) cm
FeE A . 1 3 47HCE BAR AR KA A, 7
A B HTH T AR EORD GRS SR A R I, R
Mo EEEnL R TR EEM, [, AR
(72+4) cm (1 JE 6 47) KCFENBIET )i & A0 0 25 P4
%o TIRTABEFE R, HIRAR (66+10) om FCE FH3
A KD RIEEET R R, (72+4) em fTHERCE T
2 VEMIAT IR RE B /s, AR E 9% KO0 PR E3e 4
Il SRR AR, TR R =D .

ARFREY, FiR R (S66-N300) FifEA
R E R, 155 S66-N240 F1 B66-N240 2 M EIE
PRACAL BTG 22 57 BTN TR R B, U B FH s 4
Wt R 2 HO TR RO, s i R IE A G R R
5B A R Y, SR AN A e
AFIFHRTENT T2 I BEZEUIERI3E N, oKt
RE W B R P R A B, ik, A
FIHTE (66+10) cm i FHEZE 240 kg/hm? 5
300 kg/hm? #HEL, 240 kg/hm? 48 R AR AL A1 52
K, M CCURAERE R R, RIS D HLR AR A
B — M HER FH B[R] I ASAE 5 R 3K A 5 S A
A4k B R, $66-N240 Al B66-N240 AbFH /K 7> SREAS
BREZ S MEMEDAT T HRIX, 1 B66-N240 4 HA
IO RIS i e, HIL B R R B v T At b
H, XA REH T AN FAT E R RO E Y IR o IS A
W) o ¥R VEE B A R ARV E AT (RIS, Wi Sk R RS VEAT L,
IKRERE S BNEY) T J7 BE B4, T i e B B
AT, PSS IEATIE, KBRS BIEY) R 78
Bz . AT, U R TR e i 2R FI A 2R
WP, TR N A I, R AR b B el
€, HREEh MR Eal0, Rt R K B A R
AT, B EIEEDATIE, AR A
VIR R, AR TAEY5 BRI IR AL

BHEX FAEY = A B X, AEA 2
Bl i B 32 S EohR AL B T A, HLR KT
Mt B & B AR A i, R ER R, Hl
KA LI 6 174K (S66) AL 1 % 3 174K (S76),
B RUT (1) 768 2 45 R RN v 11 ' e ) 2R R AR AT
%, KT EE. GREtMe &Y, (66+10) cm
ATPERC B MR A B2, BRARVEDAT AR FE S, 38
TiE KUE e, B s e e A 2R 5 i A K &
6

ERRE, 2R E R BHICTATERE
it 260 B o MR 72 B 5 e T PRI TR AR D o AR
36 R IR S66-N240 Al B66-N240 AbHAR 14
B2 # T S66-N300 4b B, 1M S72-N240 F1 S72-N240
A 7 i ) 2 B AT o B B A T A T B R e
EHIAT DASEIUNLRAS “UREIG =7 B -

KEBF SIS, R ) IR A
FARCEE L BB A R 2 AN IR 00 F 2R b 4 & it
FH 2 1 BEA T 38 0 o A6 e IR AR A AR R
20%) S66-N240 F1 B66-N240 ZUEE M) FH %15 &5 3%
T R E AL PR S66-N300, fHJE S76-N240 Al
S72-N240 AbFRE LR A 2 B2 FEAK. v AN [E]
A7 BE G B 55 B AR AL B B RS R K EE R
BEBCRI A, ERE T RATERERS, 2R
FENURAS ENEFR FH 2 gtz —.

A SRS T A RAT & BC B 5 it 2505 00 i E AV
H K& A e & R SRR H 21 5m . =
WIS AE A (K B A LI R 440 R R R, LI
PR (it 2505 FOVE /K &2 B AR H
T K EISFE R A, eI MR A6 2R KRR I
DRI, 34 75 B — 2D J A [R] E /K & A0 498 o Hh F L
FRAAT T B A BT 5T

4 45

1) HLRAR (66+10) cm /TERLE R, FITF/KE
FEVIIRIX # 3, (RtRfeEt: 1 (72+4) cm 17
PEACE A 76 cm AT IR B & S EMRAL S R

2) % 240 kg/hm? i, HLRAR (66+10) cm
ITEBCE T, T B AR AR A AT (A o] S 25 35 A
A B AR MR USCs R T Bl BETEAE D SEAT SR
17 10 cm ALBT R BERBAE AR, S s EER H 2.

3) fE(66+10)cm {7 L B T, jiti & f 240 kg/hm?
(JRA 20%), BeRE(MEIEMAAK, SIFEIETRs
WS, i A B

SE -

[ S ZeRER, BT BREEARALAL A S ST SR ST AL B
T 2002—2016 “FREHHESHEMT[I]. HEFF{E, 2018, 45(10): 9-15.
TANG Wen, LI Xiaoxiao, LYU Ning. Analysis on the change of cotton
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Optimizing Planting Pattern and Nitrogen Application to Improve Nutrient
Uptake and Yield of Machine-harvest Cotton

LIU Kai, HOU Zhen’an’, WANG Fangbin, SUN Jialin, YIN Xing
(Agricultural college of Shihezi University/The Key Laboratory of Oasis Eco-agriculture,
Xinjiang Production and Construction Group, Shihezi 832003, China)

Abstract: [Background] Xinjiang is an arid and semiarid region in China characterized by dry climate and large
diurnal-temperature variation. Its sunshine is abundant but effective precipitation is lowest during growth season of
most crops; it is the dominant cotton production base in China. With increase in cotton production, developing
machine-pick cotton is critical to reduce costs and improve labor productivity so as to industrialize large-scale cotton
production. Nitrogen is an essential plant nutrient and plays an important role in cotton yield formation, but its
excessive application not only reduces yield but also deteriorates ecological and environmental systems. Traditional
cotton cultivation in Xinjiang cannot meet the demand for machine-harvest and excessive nitrogen application has
become a major issue in cotton production. [Objective] The purpose of this paper is to experimentally study the
combined impact of planting pattern and nitrogen application on nutrient uptake and yield of machine-harvest cotton
under drip fertigation in Xinjiang. [ Method] We compared four row spacings: alternate 66 cm and 10 cm with the
drip-irrigation belt outside the row (S66), alternate 66 cm and 10 cm with the drip-irrigation belt inside the row
(B66), alternate 72 cm and 4cm with the drip irrigation belt outside the row (S72), spacing the rows 76 cm apart with
the drip-irrigation belt outside the row (S76), and three nitrogen applications: 0 (NO), 240 kg/hm? (N24) and 300
kg/hm?(N300). [Result] Soil water and NO3 in S66 and B66 were evenly distributed in the top 0~40 cm soil layer,
especially in S66 where NOs; was mainly in the proximity of the root zone. Compared with S66-N300, S66-N240
and B66-N240 did not show significant difference in dry matter and root uptake of N, while S72-N240 and
S76-N240 significantly reduced the dry matter and root uptake of N. The P and K uptake by cotton in B66-N240 was
significantly higher than that in other treatments; the yield and apparent N use efficiency in S66-N240 and
B66-N240 were significantly higher than that in S66-N300, especially S66-N240 that increased N use efficiency by
28.7% compared to S66-N300. Yield and apparent N use efficiency in S72-N240 and S76-N240 were significantly
lower than that in S66-N300.[ Conclusion JPlanting cotton with rows alternately spaced 66 cm and 10 cm, along with
a nitrogen application of 240 kg/hm?, significantly increased cotton yield. Placing the drip-irrigation belt 10 cm
outside the row facilitates N uptake thereby improving N use efficiency, while placing the drip-irrigation belt
between the rows increased P and K uptake.

Key words: Machine-harvesting cotton; planting pattern; nitrogen application rate; yield; nitrogen use efficiency
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