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Effects of slow-release urea on soil inorganic N and yield in
drip-irrigated cotton field
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Abstract: The objective of this experiment was to study the effect of slow-release urea fertilizer on soil inorganic N
distribution, N accumulation, residual N concentration, yield, N use efficiency, and the N balance. Findings from this
study can be used to determine if slow-release urea can be applied to drip-irrigated cotton and to decide the optimum ap-
plication rate at planting. The results showed that the concentration of NO;~ — N and NH;* — N significantly increased
by using slow-release urea, and the content of nitrate nitrogen in the soil treated with slow-release urea increased by
189.27% , 195.58% and 112.70% respectively. The accumulation amount of inorganic nitrogen in the soil in fertiliza-
tion treatment showed the enrichment phenomenon, and the negative accumulation effect was shown in the treatment of ni-
trogen fertilizer. The content of inorganic nitrogen in soil decreased with the increase of the proportion of base fertilizer,
while the apparent N loss and the increase of the percentage of nitrogen surplus decreased first and then increased. Cotton
yield, nitrogen use efficiency and agronomic efficiency increased first and then decreased with the increase in the propor-
tion of base fertilizer of slow-release urea, and the yield was attributed to the increase in the boll number and boll weight
of cotton. In conclusion, under the experimental conditions, with slow-release urea being 50% of the total nitrogen, the
yield of drip-irrigated cotton and nitrogen use efficiency were higher, and apparent N loss was lower.
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PREEFRE BRI U AR, G AUE AT WEUIE 2 7 1 R S AUHE 30% ~ 35% 34,
FEREI 65% 2oy, il PhoR, R AR 2, BN SR E OB DL B P, RIS B SR A R A
S, VBRI SR B AR -2 JROEE, R ERHIME  EEAR AR 852 —10 BT LA 57 et A 4

Y B3 :2015-12-17

E £ E : [ FrRHE 4 1E €55 (2015DFA11660)

EERN: 2 H(1990—), 5 s B & A i+, F2 N FEH ek 5 BUCHEAE 52 AR5 o E-mail : 18040832639 @ 163 . com,
BEEE S 4, E-mail: yejun. shz@163. com,



%2

R GRS TR BEAR T IR S 5 1 R R 167

A7 b, AR ZKGE it 35 38 PR 2R 5 DA PR 250 0 1
THER I A £ SR, XA S AN A3 4%
FRAL KBRS AR IR ) B I E K25
PR, RSB NS AT AE a3

FRE RN T PRI O3 F Al 2B 77, Rk
B ), ANE AT A 50 s RERER 43 B 3 2K, 4 e JE
BRI Wt I8 i, 1T LR R AE X A 5% 1 5
Yel7=81 KT LI v A4 G A A 3 L I it
FH 0 U8 it 2 B PR AR 4 5 7 ™ LA B 355 A b
T EETFB . ZRIRFEFIENEA, 76 2 1R
B m T AE A RO B . RS i %
TR AT LASR = R 2R35 10% ~ 20% 7, 3
XP7KAE HRAL N B OKRESE K HAE Y HA W 3
AR R0 130 fE R H B 7E T SR G T LA o
K A — A A A r= 42 X, pl 3 9 B 7K it A fig 4
e NERH A 2, /b f it FH 2R 8 sl A i 26 A ) B %2
AR o SR, SEALAEAE A 2E A 7 1% TR e A 1 1
RER IR R IIME o 1 X)X Sen] 8, 5% ¢ R 25 75T
FEARAE L AVESE At A2 A T AT AP — e R BE[R]
PR Ik, AR A o R i A 36, A A [) i i L 491
PRI G % PR 25 Wi HE A F 3 TCHL A R A, M =
SRR FH 2R e - 49 5 38 YA A o, AUy T B 4
AR AR P 22 B PR 25 WA 71 S L 1 Bt L o] 4
WS

1 FRS IR

1.1 iR

R F 2015 476 B A ] 11T Kol Ak TAEZS
TN BT, 1S R B K - S o 4
pH 8.66, FHLIE 20.79 g kg™ ', 2% 0.86 g-kg !, i
R 17.44 mg'kg’l,ﬁiﬁ% 354 mg'kg’lo P PE
YA A6 (L Bl bl A 48 5) o IR IR R
(CO(NH,),) : N 46% ; B i W R 5 : & P,05 46 % ; il
FREH (KoS04) : 75 K0 50% 5 SRREPR K « FH T8 00 i O
AL TABR ARl 44, & N 4%, R FRT
35%,
1.2 Rigit

I 5 e, A ESR 4 K, 4L 20 4>
BRI/, NXE R 25.3 m?. FE4ET 2015 4 4 A
29 HIEF, R — P U1 T, MiAE R R % 30 7
PR hm ™2, SRR, 376 B0 U5 0 K 750
m’~hm ™2, MEAEAE KR K 7 Uk, Bk K E] B 8
KL HEKE 514 m*-hm™2,6 A 10 HESE—/K,8 A
155K, MK 3 600 m®+hm ™2, AL FAERE B A K
WRLE AE 4> TR BE AR A , AR UK FF R, 2678

UCHE KA A, BT AL AR [R] o A T ()48 LA T
[F) 24 3t R

F1 RWH 0~ 100 cm B T HWEMIBU MR
Table 1 Physicochemical properties of the soil in
the experimental plot (0~ 100 cm depth)
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RISTENE A HE 310 kg hm 2 F, DAR[R] 36
IR R RS IO A M T PR R, B IR R 50
591 o it R Y 209 .50 % 100 % , [ R 5% 8 19 4 %)
R, RIDAS it SR04k BERN 30 DR R St A B . 431

1) A ENE(Ny) , Rt L ;

2) %@ﬁ(%(Uﬂ)) , FL it 1 PR R 20% + 1B i
HiE IR R 80% ;

3) ZRIRE (CUy) , SEHEEBEIR E 20% + Bl
Wi IR R 80% ;

4) BRI FE (CUs) , MR IR K 50% + 1B it
H3E PR E 50% ;

5) ZERIRE (CUyy) » ZREIR R 100 % )it

Horp Ung oy 2 st B >0 50t A 326 i EL 31, 4% Ak
PHBE A0S 2 4 (P05 90 kg hm™2, K,0 45 kg -
hm = 2) FEFEAE— Rt
1.3 HmREFMNE

FERGACAE PR AT IR JG R 0 ~ 100 em TR 1)
A, B 20 em S — 2 AT E H A A
JKEE,2 mol+ L' KCl 248 — oo ikl s S /A &
LRI A A

FEAAE A Ik, 350 A 5, R AR T 3%
FEASERE TR, LI OE A/ e Ak A A W)
AT, I S
1.4 BESHSITE

SCHAES T AR 41

TIETCHLE = (kg - hm™?) = Z;L:I_SIS x (h x
Bxel=10) + 23" 15 x (h x 8 x ¢2 + 10)
K, b WEZEEE (em); 8 N HIEFRFE (g em ™) ;
cl WHBEBASTE(mg kg™ )5 2 N EIEHER
Fi(mgrkg™)o

FIETH A E 4 (kg-hm™2) = IR G+



168 T2 X AR AT

o535 &

LA 5 (Noin) — FIR TR (Vi) 5

IR EH i (kg hm™2) = At & X -5
SR + ANt ANE X L IE LA & (No) - A
Jit R IR IR TEHLA (N i) 5

IR R TP (kg hm™?) = i & & + 3%
A B R E THA (V) + TIEREART R - 15
ol — ok JE IETOHLA S = (N 5

REARE (kg-hm™?) = YOk J5 £ 3E5% B CHLA
(Npin) + TIERR TR 5

RIHAEE (% ) = CFFRLI AL & /A8 R A &
x 100;

RIEFIHZ(% ) = (it A X AE PR A = - ANt
RICHERR AR ) /A 5 x 1005

R FRH (kg kg™ ") = GER X ™ & - A
R 8 /A .

THA 5% =/(mg * kg")

IRIGEHE F SPSS 17.0 Fl Excel 2003 #4647

ARBEAIGE LT3 HT , 1SD A 0 22 57 i
2 R0
2.1 TEXNESH RERKBNEN
2.1.1 MEBEEHMERFPESEAVRELSH

WSO - A A R RN A A5 R R T L A an & 1
FIR, 258 NO; ™ - N FEATE 0~ 60 em )2, 1M
60 cm LI F +)Z NO;~ - N S X 84K, £tk
HEHENO;™ - N FHE0~100 em 12 B E
T No, B RE bR 2 AL H R SL it HL A7 A 38 10 0 ~ 60 em +
JZ1HENO; ™ - N &t R e N5 FEAIK, 60 ~
100 em + )2 4540 PG H 5 22 . Uy CUy . CUsy Fil
CUpo b 0 ~ 100 em +J2 NOy~ — NS & 48 N, 4
FIIEAN T 140.97% 189.27% .195.58% 1 112.70% .

S A EL

AR S =/(ng « kg™)

NO;-N content NH, -N content
0 10 20 30 0 2 4
0 T T 1 0 T 1
§ £
£ 20f = 20t
5 5
: 40 | < 40 L
3 =
w2 (=]
= 60 % 6ol
mw 80T T 80+
H 100 - H 100 L
—o— Ny —0— Uy —e—CUy —&— CUj5 —&— CU,g

B 1 FRIEWIRE 0~ 100 cm T ERSENHESESE

Fig.1 Distribution of soil NO;~ — N and NHy* — N within the 0 ~ 100 ¢cm depth at cotton harvest under treatment of slow-release urea
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Table 2 Soil inorganic N concentrations in different soil depths at harvest under the treatments

JhEL) HJZBEE Soil depth i
Treatments 0~20 cm 20~ 40 em 40~ 60 cm 60 ~ 80 cm 80 ~ 100 cm Average
No 2% 2 17 19 19 20d
Uy 51 54 48 ) 38 47b
CUy 4 ) 53 48 49 55a
CUs) 67 o4 56 4 44 56a
CUigo ) 46 41 37 36 4lc
44 Average 50A 49A 438 39C 37C
;A —SEUE G A RING B RR AR 325 53k 5% S K-F, [l — 3B G R TR K S - BE3R7m AN [ + )2 8] 22 575K 5% 35K

Note: Values within a column followed by a different lowercase letter indicate significant difference at the 5% level. Values within a row followed by different

uppercase letters indicate significant difference at the 5% level.
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Fig.3  Accumulation trends of dry matter of aerial cotton and accumulation trends of N under treatment of slow-release urea fertilizer
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Table 3 Yield and yield components of cotton under treatment of slow-release urea

s AR PARRLEES LR i
Treatments Density/ (J7 ¥ +hm~?) Bolls per plant//}> Boll weight/g Yield/(t+hm~?2)
No 16.80a 4.42¢ 4.10b 3.05d
Uy 16.20a 6.00b 5.27ab 5.12ab
CUy 16.20a 5.81b 5.31ab 5.00b
CUsy 15.30ab 6.60a 5.50a 5.55a
CUygo 12.60b 6.93a 5.14ab 4.48¢
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Note: Values within a column followed by a different lowercase letter are significantly different at the 5% level. The same below.
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Table 4  Nitrogen use efficiency under treatment

of slow-release urea

fb 3 R AR HL RMEF A RILAR AR
Treat ’ " Harvest Return Agronomy efficiency
reatments index/ % efficiency/ % /(kg-kg™1)
No 68.00c — —
Uy 87.05a 46.67b 6.70b
CUy 86.73ab 45.47¢ 6.30b
CUsg 88.44a 48.62a 8.08b
CUjo 86.38b 39.68d 4.64c
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Table 5  Soil N balance under treatment of slow-release urea fertilizer
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Uy 161 310 127 330b 233b 35b 268h
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