VLM 224 ( Jiangsu J.of Agr.Sci.) ,2019,35(1) :85~90
http: //www.jsnyxb.com 85

2R EK A AT - ARELRE, S BT PR B IE T AR AR e SRR s [ )] Al 44 ,2019,35( 1) :85-90.
doi : 10.3969/].issn.1000-4440.2019.01.012

AMBIREMETHERELTERRIER HE 0

& R, Kk K, hmatt ke, FEFF
CHramA LB B8 - AR5 4Ol 5K IFSE T Biie B8 ARSE 830091)

FEE. LR T A N ORRE B IR B AEAR AG L A ARSI R IR R A 22 57 DA Al AR 2R,
PR AR HEAEE . 7F 2016-2017 45345 4% 2 4R H AR S0, 3818 T 7 ME 3 R AR (CK) | HRLUR %
(Urea) BAEMIJR Z (P-Urea) JE TR K 2 (H-Urea) . & ¥R & (Zn-Urea) 55k JR & (LC-Urea) FH B0 IR 2 M4
(Urea+Zn) . 0B AR FHIEARTE] , B T 48R IR R S SEEA1 , Al 2SI PR R 309%1E AT, 70% J5 W1 K6 K it
WA AR . e AR AL A e A i R AR R PSR s SR M, 58 SR A L, R R B PR
F RIS R AL T B A0 1T A SR, A K PR R R SR B B 5 R R R PR R AR AR R AR
W 535 PR 2 AR L, S R0 280 PR 2 U R T 2R B 151,29~ 8. 29 AN E 43 o, ¥ 0 JR 2 FU A R e o i FH
RUR Z AR AR , P R IR B A BBk e bt . PRI, 7 TR0 R 2R 0 4 2 IR 3% 1 1 s v VB S T R0 AE )
FHEFHG INRR ALK 25 0 e S0GE AR .

KR AL HRURER; FICRAIRCE; e

FESHES: S562;S147.5 XERARIZAD . A XEHES:  1000-4440(2019)01-0085-06

Effects of new-type urea on yield and nitrogen use efficiency of drip irriga-
ted cotton under plastic film mulching

LI Yuan, ZHANG Yan, HALIHASHI - Yibat, LI Qing-jun
(Institute of Soil, Fertilizer and Water Saving Agriculture, Xinjiang Academy of Agricultural Sciences, Urumqi 830091, China)

Abstract: To select suitable urea and improve the nitrogen nitrogen use efficiency and economic benefits, the differences
of fertilizer efficiency and utilization rate of new urea for drip irrigated cotton under plastic film mulching were compared.Two-year
field trials were conducted with seven treatments including no nitrogen, fertilizer (CK) , common urea(Urea), polyaspartic acid
urea(P-Urea) , humic acid urea( H-Urea) , zinc urea(Zn-Urea) , loss- controlled urea( LC-Urea), common urea add Zn(Urea+
Zn). The amount of N, P, K in each treatment was the same. Loss-controlled urea was used for the base fertilizer, and thirty per-
cent of other types of urea were applied as base fertilizer, and the remaining seventy percent were applied with drip irrigation. All
P, K fertilizers were applied as base fertilizer before transplanting. The biomass, yield and nitrogen use efficiency of cotton were
measured at maturity stage. The results showed that compared with the common urea, new type urea significantly increased the
dry matter and yield of cotton. and the effect of loss- controlled urea was the most obvious. Application of the new type urea also
increased nitrogen uptake in cotton. Compared with the common urea, the nitrogen use efficiency of new type urea increased by 1.

29-8.29 percentage point, and the nitrogen use efficiency of loss-controlled urea was the highest. Application of new type urea

WeHS B 88 2018-10-25 improved economic benefit of cotton, and the cotton treated
ESTE . E5E S0 7 H (2017YFD0201900) s 4 b 4k 1) with loss- controlled urea had the highest economic benefit.
P S 5 AR R T RO 4 51 H ( APF2015035) Therefore, the loss controlled urea is the most effective way
B2 JE(1987-) B I ks A T+, BB ST A, to improve the nitrogen use efficiency and increase the benefit
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1.1 RIEER

R T 2016-2017 4E7E#7 50 B 35 T AE5L KR
HEAT, M AR AR M AR 22 82°17'30”, AL 4 44°10759” iR,
95 DX Ja LA (98 k7 R i 1 R A, A TR £ 280
mm, 45 LW 170 d, 4E ¥ =10 °C FBLE 3 300
C - d, XX EHEON KB+ 7E 2016 FHEFIHTO ~
20 em 3 pH H K 8.1, AL & & 4 31.40
mg/ kg, BALHE & 5 R 11. 60 mg/kg, HAH &1 N
206. 00 mg/kg, AR 4 0. 84 mg/kg,

FRAE A SRl A B b 57 5, A A I
THE MO A 6 1T AL R SE TG &, B 1T
10 em, 5E4T 66 cm, JoHI IR AT 55 (N S EATATHE R 66

em, BRI 10 em, 4 H 26 HHER,5 H 3 HLH, &
PSR EK (55 1K), 24 F IR 10 1, 8
JEK R 260 m®, HRAL B A BRI e 3 1Kk, 2R
2 YRR AR 3 YR E R T 4 S0 WP A B 1 Uk, A
AT 5 d WEE4R e 11K,

1.2 RIwigit

TEAH [F) B AR FH & (P, 04120 kg/hm?) 55 4H [ 41
AR (K,0 75 kg/hm*) fy3Emt I 50 7 4k
P ABFR 1 AHE SR (CK) s AP 2 . i F H B IR 2 (U-
rea) ;AP 3. it 45 0 & R AE W IR R (P-Urea ) 5 4b
P4t 55 A = I FE R IR 2 (H-Urea) s Z03 5 . i
FREFERIRER (LC-Urea) ; AL B 6. it JH 25 R 12 %
FEIRZE (Zn-Urea) ; A0 B 7 . Jiti FH 45 %0 & F ML IR 2
BE(TIFK Urea+Zn) , Jiti £ # 5 Zn-Urea AL HEAH[H],
FAEE S 3 R, /NMX T 54 m?,

B CK Ab B Ak, o Ath &b B it 2 & #8225
kg/hm? | o 2 R 2R 1 Ay JiCIE 36 it G At it 20 Ak
R R Z 309%AFFEAE , 70% H THEHE , 43 4 WAEARAE
HWW(15%) AL (25%) AEE 1 (20%) | & E 1N
(10% ) BEZK i it , 2008 VAT R O 3 O AR BE A R 2
AR @ IR R (& AR 46.4%) R AEM IR R
(P 46.3%) JEEMIRE (F A& 46.0%) . &
FERZ (B RIE 43. 2% ,—IKBRIRETE 2% ) TR IR ZE
(Fra & 43.2%) , BB 3k F = B85 I8 (& P, O
46% ) PRIETEFHSEALH (& K,0 60% ) , Wi FR B Jy 52
3w R0, BT B0 A B T A 0 4 O
Jiti o A5 AL R K R &, AU K A [
1.3 MZEFE
1.3.1 F#HREERonz  FEMIEREAI (2016 4F
9 A 23 HF12017 49 A 20 H) KA b0 bk
TN &N U 1 D Y e N EI R = = P B €
105 °C T4 30 min, 2RJ5 75 C &M FUET 2 1H R
EIREUE, IO T BB R T 0 R R T
THA, ST AS RO R R
1.3.2 ==mE 2016 4E9 H 24 HFI2017 49 H
22 H 43 HIHE AT/ N X A 4.8 m*F19.6 m* B 5 I
TN AR AEAREL B2 88, IFAE /N X AR 100 Zeti £ D
HURS T T

Fror R (kg/hm? ) = BREC(BR, 1 hm*) x Hipk
T (kg) XI55 & (%)

I o3RI = Ol /U XS24 W -0 /UK IR
i) /A X 100%
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FULAR RO (kg/kg) = (it AKX AR AL i - TE
AIXHRAE ) /il A
1.4 HiEsbiE

& 2 Al FH Microsoft Excel 2003 il 1F , 2 56 i P&
R HI SPSS18.0 GEi TR A #E 4T T3 22 53 F 22 . LL A%
(LSD ¥)

2 GRS

2.1 ARZEBREMIBEFEMF=EMRHITM
HE% 1 Af 1, 78 2016 4F 2017 4E 0 it 1 AS [+
HH PR 2 45 AL B L CK Ab #4351 36 7= 22.65% ~
35.36% 31.26% ~ 44. 34% , 1 5 CK kb3 |A] & 5§ 3
25, 5 Urea A3 A L, P-Urea . H-Urea . Zn-Urea .
LC-Urea AbFRBYAR A6 HEAR W 3 35 7, 2016 4F 2017

F1 AREEBRRAEHRE=EEH

Table 1 Composition of cotton yield under different urea treatments

AR 7 Ry W) 3.78% ~ 10. 36%  4.24% ~ 9. 97%,
Hirp LC-Urea AbHH =80 fe 4, {H DU 5 [0] B A 3
FH2ESt . Zn-Urea AL FAR AL £ 1 3% KT Urea+Zn
KRbPR T Urea+Zn b35S Urea ¥972  IE 1F 2016 4
ZRAREE 2017 FLEFRE,

H A E AR R T LAY U, AE 2016 4F 2017 4F
AL CK AL B R R /Dy, 2/ T H A
FHAS [F] 2 74 R 25 Ak # , M P-Urea,H-Urea Zn-Urea .
LC-Urea Urea+Zn Kb 1) P42 i & 4B i & KT Urea
AbPR . 7F 2016 W, H-Urea 2 B 1Y B4 i B K, H
5 LC-Urea AbBRBCA 35 22 5, PI A 5 HA AL BEAT
BFEEF 2017 1, LC-Urea kb B iY) BA 28 i 11 i K,
{H 5 H-Urea .P-Urea Zn-Urea oL EFHEF N [A]
PR PR AL F AR AL BB AR SRS B B35 22 5%

P fbgm L7344 R R AR PR It CK 3= Lt Urea 3477
(B, 1 hm?) (1) (g) (kg/hm?) (%) (%)
2016 CK 115 278a 6.07a 4.81e 3 365d
Urea 117 361a 6.21a 5.67d 4 127¢ 22.65
P-Urea 120 833a 6.00a 6.11bc 4 422ab 31.41 7.14
H-Urea 115 972a 6.12a 6.33a 4 491a 33.47 8.82
1.C-Urea 120 139a 6.08a 6.24ab 4 555a 35.36 10.36
Zn-Urea 119 444a 6.19a 6.04c¢ 4 458a 32.49 8.02
Urea+Zn 118 750a 6.08a 5.93¢ 4 283bc 27.29 3.78
2017 CK 177 778a 4.84h 4.77¢ 4107d
Urea 178 125a 5.64a 5.37b 5 391¢ 31.26
P-Urea 178 125a 5.70a 5.70a 5 784ab 40.83 7.30
H-Urea 181 944a 5.65a 5.66a 5 811ab 41.50 7.80
LC-Urea 179 167a 5.79a 5.71a 5 928a 44.34 9.97
Zn-Urea 176 389a 5.76a 5.67a 5 761ab 40.27 6.86
Urea+Zn 182 292a 5.68a 5.43b 5 619b 36.82 4.24
CK: AJifE % ; Urea  Jiti FH % BLIR 25 ; P-Urea . Jiti FH 55 (1 R BEMI JR Z ; H-Urea . Jit JH %5 2 JE FE R IR 3 ; LC-Urea . jiti FH 45 S i #5825 JR  ; Zn-Urea : Jifi

FHEE R ST PR s Urea+Zn il AR AL WOHLR AN EE A [6) 7R 3R [e] — 4403 S (R Ab B A) 22 5 1A B {2 25 K (P<0. 05)

22 AREFEBREXNIBETHRERE S BN

M3 2 AT LUAE H E T i 1, 2016 4
2017 AR PR ZE AL HE R 25 5 F CK Ml Urea b3,
{H P-Urea . H-Urea ,Zn-Urea ,LC-Urea A ¥ [E] %% A 2
FES . Hrh 2016 4F P-Urea AbFR -4 S5 i it
K ,2017 4F H-Urea AbF A4 5 i it e K, Zn-
Urea A0 B (1) 9 J52 i & {2 3% KT Urea+Zn ZbFH
Z Tk b, 2016 4F 2017 4 AR 28 B R R
AP I 2 T CK ALBR . 2016 4E 7, P-Urea AbHH 1Y
EREEK, BE ST Urea A B 8 55 H Ath b B

AIRFN B E 225, 2017 4 H-Urea A3 125 i
K ,{HY5 LC-Urea P-Urea At B Z Rl L E E F
TE5T A YERIARFE T B i i |-, 2016 4F 2017 4Fjifi
ANFIZERI PR AL PR B 25 5 T CK b3, £ 2016
AR P-Urea Ab Y 5E | £F 4k FIAR AT T 9 o R i e
K, TIAE 2017 4E | H-Urea &b BRI A, H it A 7] 25
U PR AR HR AT I8 2 2 25 5 BT o A
11,2016 4F 2017 4 4% 357 8 PR 2% Ak B 55 3% 58 R R
ACFRAR LY 25 5 0 3 M 1 R T B i G 02.60% ~
11.02%., 7F 2016 4Erf, P-Urea 20 FH 5 9 i i 2
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Table 2 Dry matter distribution of cotton treated with different types of urea

25 = i o 243 1
S I <kg/nim2> <kg/ﬁ§m2> (kg/hnr®) <k§iﬁz> (k:jﬁz) <k;;12> * U<r?2>i .
2016 CK 1 326d 1 945¢ 1 853b 1 604b 3 298b 10 026b
Urea 1 624c¢ 2 241b 2223a 1 857a 3 852a 11 797a
P-Urea 1 909a 2 463a 2 357a 2 036a 4 151a 12 916a 9.49
H-Urea 1 843ab 2 392ab 2 272a 1 958a 3 990a 12 456a 5.59
LC-Urea 1901a 2 437ab 2 375a 1 996a 4 053a 12 762a 8.18
Zn-Urea 1 813ab 2 364ab 2 317a 1 983a 4 077a 12 553a 6.41
Urea+Zn 1 697bc 2 313ab 2 229a 1917a 3 965a 12 121a 2.75
2017 CK 1 598¢ 1 660d 1518d 1 583¢ 2 187c¢ 8 546e
Urea 2 019b 2 059¢ 2 035¢ 2 285b 3 014b 11 412d
P-Urea 2 367a 2 286ab 2 152abc 2 464a 3 148a 12 416abc 8.80
H-Urea 2 456a 2411a 2 266a 2 499a 3 196a 12 826a 12.39
LC-Urea 2 396a 2 345a 2 180ab 2 495a 3 173a 12 589ab 10.31
Zn-Urea 2 324a 2 173be 2 089bc 2 397a 3 097ab 12 082bc 5.87
Urea+Zn 2 133b 2 200b 2 067bc 2 409a 3 155a 11 965¢ 4.85

CK ,Urea . P-Urea H-Urea LC-Urea . Zn-Urea Urea+Zn AL PR UL 1, R F5E IR [ — 00 A [A] b PR ] 22 533k 3] g 7K (P<0.05)

2.3 AREBREXREFTS RIS 5 EHI T Wk B K, LC-Urea 40 B A 25 580 3 MU 5 5 7R A

fh 2% 3 Al Al AT A R R n] LA R A A
()R A B, A P RN 25 1 W i i 1, 2016
4F 2017 At AN [ 2 PR 2 A0 38 2 5 T CK b3,
HH P-Urea H-Urea ,Zn-Urea ,LC-Urea 4b B[R] %
WX TE 2016 4EP  Zn-Urea ALFRAOARAE I 25
REMIAE B K, 2017 4F H-Urea AbBEAY MR R W

TER5T A4 ARFF R A I i [, 2016 4F 2017 4F
BRI PR 2R AL B & 2 5 T CK AR B ZEAR AL 1Y B
M scEE | ,2016 4F 2017 45458 AL R 2R AL H1 i 2 &
T CK Hl Urea 403, H 1, LC-Urea 4k B i i 48 5L
AW % K, {H 5 P-Urea . H-Urea . Zn-Urea . LC-U-
rea AL PREIVE A B =5

F3 FERLBRZLEMNBERZRKE
Table 3 Nitrogen uptake of cotton treated with different types of urea

AEAY b M (kg/hm®) 2% (kg/hm?) 7 (kg/hm?) 24 (kg/hm?) MK (kg/hm?) B3 (kg/hm?)
2016 CK 15.00d 15.97d 11.90¢ 4.16d 76.31b 123.34¢
Urea 25.76¢ 32.35¢ 19.31b 5.71c 138.19a 221.31d
P-Urea 28.54ab 35.94ab 20.94ab 7.15a 139.11a 231.69bc
H-Urea 30.11a 37.62a 21.99a 6.94ab 139.01a 235.67ab
LC-Urea 29.64a 37.00ab 22.50a 6.54b 141.62a 237.30a
Zn-Urea 30.23a 38.28a 21.01ab 6.74ab 138.32a 234.58ab
Urea+Zn 26.38bc 34.80b 20.24ab 6.63ab 140.19a 228.23¢
2017 CK 15.34¢ 15.44d 19.77d 4.19¢ 42.54b 97.29¢
Urea 30.90b 32.36¢ 31.95¢ 7.08d 92.26a 194.55d
P-Urea 33.87ab 36.07b 34.58ab 9.05a 95.62a 209.19ab
H-Urea 35.80a 36.43b 35.79a 8.64ab 94.56a 211.22ab
LC-Urea 35.35a 39.68a 35.23ab 8.15abe 94.79a 213.20a
Zn-Urea 35.59a 34.95bc 33.07bc 7.86bcd 92.44a 203.90ab
Urea+Zn 30.97b 32.64c 33.44abc 7.64cd 92.77a 197.46¢

CK ,Urea .P-Urea .H-Urea LC-Urea .Zn-Urea Urea+Zn AbFEILFE 1, A EJ?H%%/%|€J~*F{5}Klﬁlﬂ*f$lﬂ]£%ﬁ<iﬂbﬁ%7k¥( P<0.05)
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2.4 tRIEREF AR

2 4 A& H, 7 2016 4 F1 2017 41, P-Urea |
H-Urea .Zn-Urea LC-Urea , Urea+Zn Ab ¥ it F AR 4% 2~
R I T4.08~5.29 kg/kg .6.72~8. 09 kg/kg, #F
KT Urea AbFEAY 3. 39 ke/kg 5. 71 kg/kg, Hip LC-U-
rea ACFHEE AR, HR & H-Urea 0B i Zn-Urea b B A5,
KT Urea+Zn A3 P-Urea H-Urea Zn-Urea LC-U-
rea AbFH Y Urea AbPRERE & T AR AL B9 2 AL FI %, Horp
LC-Urea A0 FEENERI % 5 i, 7E 2016 4F 2017 4F L1
Urea ZbFRAR 530 T 7. 11 ANE 434 .8. 30 DN EH A4,
1MiZn-Ureafb B AL R A L Urea+Zn ALBRI)
2.5 EIZEEYGART AR #L3  BY 2 i

B RA S5 T AR S LIS R A%, th T 4%
AE PR BRAEARTE] , R NE AL A 1 22 St F AR R
RIS, o3 5 Al LA I, LR A RN
Urea+7Zn>LC-Urea>H-Urea>Zn-Urea>P-Urea>Urea,
2016-2017 4R G 45 R W, il A Ab 2 A - 3250 45
BT CK AbBH, £ P M LC-Urea>H-Urea>P-Urea>
Zn—UTea>[hea+Zn>[hea,ﬁﬁfﬁ LC-Urea R0 25 F 155

£S5 2015.2016 £ 1 hm* B AR RILF S
Table 5 The fertilizer benefit of cotton in 2015 and 2016

F4 FRIEBIRELEHREH AR

Table 4 Nitrogen use efficiency under different urea treatments

AR FUEFIAR

wh i (ke/ke) (%)
2016 Urea 3.39 43.54
P-Urea 4.70 48.15

H-Urea 5.00 49.92

LC-Urea 5.29 50.65

Zn-Urea 4.86 49.44

Urea+Zn 4.08 46.62

2017 Urea 5.71 43.22
P-Urea 7.45 49.73

H-Urea 7.57 50.63

LC-Urea 8.09 51.52

Zn-Urea 7.35 47.38

Urea+Zn 6.72 44.52

CK .Urea P-Urea H-Urea LC-Urea Zn-Urea Urea+Zn ZbFRULFEE 1,

s F{H (J8) NEEHEAS (TT) 445 (o)
2016 4F 2017 4 ¥iE 2016 4F 2017 4F ¥l 2016 4 2017 4F ¥iE
CK 25 236 30 801 28 019 1 086 1 086 1 086 24 150 29 715 26 933
Urea 30 953 40 429 35 691 1813 1813 1813 29 140 38 616 33 878
P-Urea 33 164 43 379 38 271 1862 1 862 1 862 31 302 41517 36 410
H-Urea 33 682 43 584 38 633 1942 1942 1942 31 740 41 642 36 691
LC-Urea 34 159 44 459 39 309 2 024 2 024 2 024 32135 42 435 37 285
Zn-Urea 33 436 43 204 38 320 1919 1919 1919 31517 41285 36 401
Urea+Zn 32123 42 142 37 132 2126 2126 2126 29 997 40 016 35 007

CK ,Urea .P-Urea .H-Urea LC-Urea .Zn-Urea Urea+Zn AP ULFE 1, REES A AR AL 7= (8 0 25 Al A B AR

3 0

25 LRk 78 2016 4EF1 2017 4F 2 AR ARG
TEMRAE ™ B VAR WO | BUIE R RCR D7 T, #5555
PREF JEHRRIRE RAEMIRE SRR E WK E
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ZI 2T (H 4 AR R 3 5 5 HLUR e
SbFR s S 2 Ho P R R IR B R o B B
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MBE A AL i MAERLRI R B 5K R
R BHRIRRBA —E i, CAPRaRE
WA PR PR EE T LAH i 412 5 Al A8 PR 45 4% Al Lg%
JRH RSB R R B RE S 5 1R 3R o I
[R50 TR 45 2 PR — it T AT LA W) S e AR
FER B SRS B M A RO .
I3 F N RIS — U FR it I A 2 A AR £ it I
AR A B E TR AL EOR , 1 Hik 2
BEMABIR X S AR R A FEANIE, B
DX R A L K I S A O R B X+
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