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(85°59'42" E,44°19"19" N) . M 26 5 b by i bl
W 645 (AR R PR R AE R RUIE , BB RUIE
AR R g e UL () AR KRN R 2B 7=, & i
h15.52% B R 45 d) AR B0 AR 430 R FH B
I BERR S (& P,Os 46 %) AR B2 91 (% K,O 50%) o
G Hh ISR R R L o oA L
S S AL PE T R - 3 pHAE 7.76, HL 5K 205
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g/kg , W R & 17.00 mg/kg, 3 A4 A A 246.83

mg/ kg, AR &% i 36.75 mg/kg.
1.2 K@igt

FET 0] 3t 60 Ach BB 7 AN [) B 90 8 A5 IO PP B 2 R R
FIE B9 3 2 A Sl 13 S s 3N FR (R 1) . HIL
ANTit A s H2: R FH 8 B 42t R 2% (300 kg/hm”®) s H3:
W 20% B RRARUIE 5 PR K B (240 kg/hm?)
IR ABEPL X i, & 3 EE L9/ h X,
FEAEAIAE R FH LR AR BT IR A 2, — B =45 X AT
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Table 1 Experimental treatment and fertilizing amount kg/hm?
Ab R JL Al A (N i i (P,0,) & it 7 (K0 )i
Treatment Pure nitrogen fertilizer rate Phosphorus application Potassium application rate

H1:%} Rt %AC  No nitrogen fertilizer 0 90 75
H2: % LAt R 38 (10026 3 JR 30 300 50 p.
Conventional full urea(100% urea) '
H3:6004 i IR 3% 4200 ZREAE -

, N 240 90 75
60% urea+20% slow-release nitrogen fertilizer
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1) R85 0. Sr I AERRAE T 0] B I AR B
1k 2 A B 0~60 em - 3ERE SR AR 1
LB 20 em o 1)2 . B FRE R 3 s AT R AL
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g3 —HR 3 N7 BRI VKAR 4 CORAF , IE + RS
PE R TCHLE S £ 5 o5 — 8B40 W1 B At s ik £L 4% 0.25
mm i, H IR FEROAE T AP

- 1 4 UK T2 it L TG R0 I 5 S A
SAEE B LIS A & R 0.5 mol/L KCHR
P&, R H % 229 3 43 BT A (Auto Analyzer-11T, 782 [ )

NI AR S P SRAARSR 0 1 00 5 O ARl
B KL A R , TS LS E P AT SR AR 1 o
i 12 (mean mass diameter, MMD) | JUfa[ -3 E 42
(geometric mean diameter, GMD) , >>0.25 mm A %
AR (R)2) o

SRR I R AR ok ST S R R AR T
PRI R 2R — IR AR B L 3k |3, 5— A 2K
PR L (0 vk | e Bl R B R S 1 R TIR R A L ik
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)RR R A R E o AEm Bt 200 T £



124

LS N AN S o ¢

o942 %

SRR A 3 o BUA AR R A bR 30k, FA 3K, M bR
BERR N B ZE A R 3T . BEARTIOA 105 CHE
P 875 30 min, T 85 CHE+ & i i & J5 #r i,
H,SO,-H,O, #F 47 I # , >R J 2 & 2L G E A%
(K9840 BILIG 72 LA ) T 2 He W A ity R 38 S 1107,
3) ARAE 7 fi K A R R 2 o AEAR AR 22 3
TSR/ NCHEAT I Gt AR AL SRR 25 4 8
Jo b BRE FPAR P R AR i IR AR
DREF BRI E SRR 11],
1.4 HEMSIT S0
% M Excel 2019 #17 % 4k 40 3, H] Origin 2018
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T A RIS S AR AR e TEAR AL AL
135 B e K 5 40~60 em 4 2 A& 2 R 164 B i

e T
Fohro e IC ] AR
1.8
[CIH1 E5H2 I H3
1.6
L4t 5 .
= = a
g L2F = = ) :
I = Bl 2t ab uf am s,
EZ 1o = = =l = b
& = = = = » b = ¢
HZE 0.6} E E = E — % = =
0.4H =\ | B = = = | E = | E
0.2 = | Elll | E = = | =\l | £
0.0 = = =il g = , = Hlllp = = = =
R R gy WORW 4 B nk2ay i SR VI I TR S S0
Seedling Bud Flowering Boll Boll Seedling Bud Flowering Boll Boll Seedling Bud Flowering Boll Boll
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0~20 cm 20~40 cm 40~60 cm

+12 Soillayer
o AN TR) A8 36 A [R) A2 8 B 309 ) Ak i ) 22 57 Wk 3% (P<<0.05) , F [F]. = Different letters on the column indicate significant differences
among different treatments at the same growth stage ( P<C0.05 ), The same below.
Bl mEmiEERERE LiEE R

Fig.1 Effects of nitrogen reduction combined with slow-release nitrogen fertilizer on soil total nitrogen
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1 39.11 %0 Fi1 14.88 %% 5 - M prEM 05 14 2o STk Sl
T e AR 1 T il 0% M Y A A B A8 91K B B R, H3
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B4 it PR 22 H2 A0 B 5 H2 AT HS &b B A - S8 61 i iR
TG P v T ANt 008 H A #E, 0~20,20~40,40~60
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1. 1 Seedling; 2. 754 Bud; 3. €8] Flowering; 4. 443 Boll; 5. 1:24] Boll opening. T[] The same as follows.

2

BEREERAEX HEREA) EEEB) 8 4S8 (COMBEERERE (D) iE MR 220

Fig.2 Effects of nitrogen reduction combined with slow-release nitrogen fertilizer on soil enzymes activities
of urease(A),sucrase(B),catalase(C) and alkaline phosphatase(D)
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TR W A, AR AR AR B AN L HL Ab A B
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BRI Fa 3, At 200 H1 b3 438 s S /KT
BRI ATt PR 2% H2 A BRI 2 20 %6 Bt 2% B AU H3

23

REER L AEARAEAS I H2 b FE RN H3 &b P 40~60 cm +
2 RS S A LA it EUIE HL &b B 43 50 i
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(P<<0.05) ; 4= it R 2% H2 hb 3 20~40 em + )2 + 35 4%
AAGEHH3H2ERAK,40~60 cm H SR
i b H3 R HL AR PR 4350 /5t 5.31%0 F167.22% .
24 RABREEREREIBEREZRIICF ARE
KkFEEREN
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E3 HAEREEFEREX TELINENZIE
Fig 3 Effects of nitrogen reduction combined with slow-release nitrogen fertilizer on soil inorganic nitrogen

FIVR R A 2R I ] DU A A6 03 10 Wl 5
L3R 3 R RS AR AL R R R WA R A
NE AR A= 77 01 HERFE TR R MR R R AR08, WA
Jiti K ST B3 Al 1 280 3% UL A FH S A R D
A BB BRI AR R B IR 20 %6 BT it 2%
AU (H3) 2B R R A R M A E w1
B A3 R 45.75 % F19.85 kg/kg , B ML AT IR
(H2) AL P43 55042 1 7.87 A1 14.40 143 155 IERL A BT
kR AE Ab B[R] A H2 A B K, o0 22.50%, 48 H3 Ab
PRER S 1 7.27 A 4305, Ui 5 H2 A A T, H3 b 3

*3

AT DA o) 2 12 TR i R 3 AR 0 R A X LR B R,
AR A R

ok 280 it 2 g RN X A A e 22 M PR 5 AR
KRR =8 R 7= i A 34 B s (R 4)
B 2 it R KT B T e A AR LRSS R R R T L
=gt R P B A S R N L D8R 20 %6 e 2%
FEAUE (H3) A BREE ATt U0 (H1) Ab R B 25 8%
B o7 R A 3 34 e 2 G i (P<<0.05) , i H3 AL #iL Y
FRAE LS 0 B KT AR = 8 | B2 A B AR 43 5 H2 Ak
MR EES

B R b 2 T AR XS AR L S R IR A R Y 2

Table 3 Effects of nitrogen reduction combined with slow-release nitrogen fertilizer

on nitrogen uptake and utilization of cotton

Aib 3 HAEFRWAHIAR/ % HFE ML 1/ (kg/ke) MR TR/ 2 HBEAFRE/ (kg/kg)
Treatment Nitrogen apparent use efficiency  Nitrogen partial productivity — Nitrogen contribution rate of fertilizer ~ Nitrogen agronomic efficiency
HI1 — — — —
H2 37.8840.70 8.61+0.09 22.50+6.19 1.9440.56
H3 45.754+0.47 9.851+0.91 15.23£2.82 1.5240.39
F4 BREEEBREXNBESEREEME RN
Table 4 Effects of nitrogen reduction combined with slow release nitrogen fertilizer on cotton yield and its components
b LiRvSatis | BT/ g EEINIIL/S KA/ (kg/hm®)  BAi 4t/ (kg/hm?) R/ %
Treatment Bolls per plant  Single boll mass Number of plants per ha Seed cotton yield Lint output Lint percentage
H1 5.76£0.09b 4.94+0.11a 241 868.02+6 395.95a 5678.30£598.70b 1999.58+139.08b  32.85+0.20b
H2 6.18+0.42a 5.16+£0.25a 244 153.27+£4 135.15a 6644.54+108.10a 2582.24427.83a 38.8740.30a
H3 5.98+0.61b 5.44+0.04a 245615.26+3 581.14a 6329.21+£484.85a  2364.884+218.84ab  37.32+0.87a

AN R R R AN R AR B 22 57 2 25 (P<<0.05) . Note: Different letters showed significant differences between different treatments

(P<<0.05).

25 HHETEARK.BEEEREARMSTERN LM, 5 EIRAE Pk RO R | d e R

BX ST

SR F EAC(P<0.05) . H RAK- 14 i i

MRS, B A R S RMIRIAR 2 % HAR(MMD) 5 L e R 6 E | REW GG P | 1 9
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Table 5 Correlation between soil aggregate, enzyme activity, nitrogen use and yield in cotton field

friiti TN R,,; MMD GMD SUA SIA SCA APEA SNN SAN NUE NPP NCF NAE RCY LY
TN 1 0.765" 0.940" 0.937" 0.910" 0.946" 0.854" 0.850° 0.933" 0.931" 0.902" 0.908™ 0.887" 0.913" 0.896" 0.894™
Ry 5 1 0.685 0.668 0.686 0.738 0.692 0.914" 0.651 0.638 0.593 0.599 0.617 0.628 0.848" 0.766"
MMD 1 0.947" 0.909" 0.942" 0.847" 0.787° 0.947" 0.949" 0.927" 0.932" 0.898" 0.927" 0.853" 0.870"
GMD 1 0.927" 0.933" 0.813" 0.768" 0.950" 0.946™ 0.911" 0.918" 0.919" 0.940" 0.866" 0.890"
SUA 1 0.888" 0.703  0.736 0.924" 0.902" 0.828" 0.841" 0.945" 0.942" 0.905" 0.936"
SIA 1 0.885" 0.845" 0.931" 0.936" 0.924" 0.927" 0.864" 0.900" 0.863" 0.861
SCA 1 0.843" 0.811° 0.843" 0.895™ 0.889" 0.663 0.733 0.704  0.667
APEA 1 0.756  0.760  0.752  0.753  0.673 0.708 0.846" 0.775"
SNN 1 0.947" 0.914™ 0.920" 0.918" 0.940" 0.856" 0.883"
SAN 1 0.932" 0.937" 0.895" 0.926" 0.831" 0.855
NUE 1 0.950" 0.817° 0.868" 0.752 0.765
NPP 1 0.830" 0.879" 0.764" 0.780"
NCF 1 0.943" 0.873" 0.920™
NAE 1 0.868" 0.907™
RCY 1 0.937™
LY 1

7 Note: TN: 4% Soil total nitrogen; R ,5: >>0.25 mm F B A & i >0.25 mm aggregate content; MMD : -3 it ft H#& Mean mass
diameter; GMD: JLfi[*F-34 E 7% Geometric mean diameter; SUA : -3 IRFEHE P Soil urease activity ; SIA : T3 FEFERE G PE Soil invertase ac-
tivity; SCA : it S L ARG T M Soil catalase activity; APEA : T 3ediME % B 1 4 Alkaline phosphatase enzyme activities; SNN: 3£
A4 Soil nitrate nitrogen; SAN: £HE# A% Soil ammonium nitrogen; NUE: & 2 # WA F % Nitrogen apparent use efficiency; NPP: &%
i@z 71 Nitrogen partial productivity ; NCF : BE} & TT#k % Nitrogen contribution rate of fertilizer; NAE : Z R A& 2##0% Nitrogen agronomic
efficiency; RCY : #£# 7= & Raw cotton yield; LY : FZ#fi = Lint yield. * Fl* 20 3] 38 76 0.05 A1 0.01 /K- 225 .3 . * and ** indicate

significant difference at 0.05 and 0.01 levels, respectively.
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Effects of nitrogen reduction combined with slow-release
nitrogen fertilizer on nitrogen utilization and yield
of cotton under drip irrigation

QIU Yue',CUI Jing', YANG Xiaoyan®, TIAN Tian',
WANG Jingang', FAN Hailing', WANG Haijiang'

1.College of Agronomy, Shihezi University, Shihezi 832003, China;
2.Dynea (Guangdong) Co., Ltd., Zhaoging 856105, China

Abstract Xinluzao 64, the main local cotton variety was used to study the application effect of nitro-
gen reduction technology and slow-release nitrogen fertilizer on cotton under drip irrigation in Xinjiang.
Three treatments including no nitrogen fertilizer (H1) , traditional full urea application (H2, 300 kg/hm”) ,
and 20% slow-release nitrogen fertilizer with urea application (H3, 240 kg/hm?) were set up. The physical
and chemical properties, enzyme activity and content of inorganic nitrogen in cotton field soil were mea-
sured at different stages of cotton growth. The content of nitrogen in cotton was measured at the stage of
cotton boll opening. The effects of nitrogen reduction combined with slow-release nitrogen fertilizer on nitro-
gen use efficiency of cotton were analyzed. The results showed that the stability of soil aggregates in the 0-
20 cm soil layer treated with H3 was significantly higher than that treated with H2 (P<C0.05) at each stage
of cotton growth. There was no significant difference in total nitrogen between H3 and H2 treatments in the
0-40 cm soil layer. The enzyme activity in soil of H1 treatment was at a relatively low level throughout the
whole period of cotton growth. The activity of urease in soil of HZ treatment was significantly higher than
that of H3 treatment, while the activity of hydrogen oxide enzyme was lower than that in H3 treatment.
There was no significant difference in the activity of sucrase and alkaline phosphatase between the H3 and
H2 treatments. The H3 treatment reduced the leaching loss of nitrogen at the later stage of cotton growth
compared to the H2 treatment. The content of ammonium and nitrate nitrogen in the soil layer of 40~60 cm
in H3 treatment decreased. The nitrogen fertilizer utilization efficiency of H3 treatment was higher than that
of H2 treatment (P<C0.05), reaching 45.75% , which was 7.87 percentage points higher than that of H2
treatment. The yield of cotton lint under H3 treatment increased by 18.26% compared to H1 treatment, and
there was no significant difference in boll quality, yield of seed cotton and cotton lint compared to HZ treat-
ment, which can achieve nitrogen reduction without yield reduction.It is indicated that H2 treatment enhanc-
es the stability of surface soil aggregates, maintains the high content of inorganic nitrogen throughout the
whole growth period of cotton, reduces the leaching loss of nitrogen, and is beneficial for improving the ni-
trogen fertilizer utilization efficiency and yield of cotton.It can be popularized in cotton fields under drip irri-
gation.

Keywords cotton; drip irrigation; slow-release nitrogen fertilizer; nitrogen reduction ; nitrogen utili-

zation efficiency ; enzyme activity in soil ; yield
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