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Abstract: To investigate the effects of controlled-release urea with different release periods on rice yield formation and
nitrogen utilization, the rice variety Nanjing 9108 was used as the experimental material in this study, and the total nitrogen
application rate was 270 kg/hm*. The experiment included six treatments: no nitrogen fertilizer (NO) , a control treatment u-
sing conventional urea (CK) , and four controlled-release urea treatments with release periods of 60 d, 80 d, 100 d, and 120

d (T1, T2, T3, and T4, respectively). The study aimed to
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explore the impact of these treatments on rice yield, tiller
number, dry matter accumulation, and nitrogen utilization
efficiency. The results showed that compared with CK, the

yield of rice treated with common urea and controlled-re-

'f’lfﬁﬁfl\:;j;ﬁ( 1998-) . 4, TTHRAEIE Bl BRFCE 195 lease urea was significantly increased. The treatment of
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com suitable releasing period could increase the number of tillers
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rate. Compared with the controlled-release urea with a release period of 120 d, the nitrogen release amount of the controlled-

release urea with a release period of 100 d was more suitable for the nitrogen amount required by rice at different growth and

development stages, and the nitrogen fertilizer utilization rate was higher. It can be seen that ordinary urea combined with con-

trolled-release urea with appropriate release period can improve rice yield and nitrogen utilization rate.
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ARG 1.32 o/kg, BAH A F = 104. 2 mg/ kg, AL
W 35. 4 mg/kg, MAHN &AL 72,5 mg/kg, A
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Table 1 Nitrogen fertilizer types, dosages and application time of

each treatment

SEAR T SYBERRF R RRAE AR
nbm (kg/hm?) (kg/hm?®)  (kg/hm?)
R% PR % %

NO 0 0 0 0

CK 108 0 81 81

T1 135 135 0 0

T2 135 135 0 0

T3 135 135 0

T4 135 135 0 0
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Table 2 Effects of controlled-release urea with different release periods on rice yield and yield components

G fb g ﬁ?ﬁ%ﬁl . %%fm’%ﬁz el ﬂaiz 4R T F*‘iz
(x10*,1 hm?) (kL) (x10°,1 hm?) (%) (g) (t/hm?)

2019 NO 217.00e 112.26a 243.69d 90.24¢ 26.60a 5.85¢
CK 339.33d 115.29a 391.09¢ 90.72bc 26.13a 9.27d

Tl 352.33cd 115.19a 405.58bc 91.53a 26.30a 9.77he

T2 365.00bc 111.56a 406.86bc 91.27ab 27.08a 10.06be

T3 390.67a 115.67a 452.33a 91.74a 27.28a 11.33a

T4 384.33ab 111.79a 429.74ab 90.86hc 27.18a 10.60ab

2020 NO 206.21e 111.22a 229.11e 90.30¢ 26.40a 5.47e
CK 348.00d 113.28a 394.21d 90.94hc 26.04a 9.34d

T1 374.10¢ 112.84a 422.02¢ 91.84a 26.44a 10.25hc

T2 381.52bc 111.45a 425.20¢ 91.04ab 27.33a 10.58bc

T3 404.46a 114.60a 463.51a 92.34a 27.52a 11.78a

T4 394.87h 111.57a 440.06b 91.09ab 27.14a 10.89b

NO.CK.T1~T4 W% 1 1E, FFVEHRERA AR/NG FRERTE 0.05 K225 B3F%,
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Fig.1 Effects of controlled-release urea with different release

periods on tiller dynamics of rice
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5, MARBIATASTI>T2>TI>CK ., 38 FR 2 Bt 2
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Table 3 Effects of controlled-release urea with different release pe-

riods on leaf area index of rice

WNTIp S NTARACiR 4
b3 TR
AT gL A (LAI,1 d)
NO 2.12¢ 4.88d 2.01c 0.073 5a
CK 4.11b 5.28¢ 3.81b 0.037 7c
T1 4.27b 6.18b 3.91b 0.058 2b
T2 4.97a 6.77a 3.99h 0.071 2a
T3 5.05a 7.00a 4.27ab 0.069 9ab
T4 4.32b 6.67a 4.56a 0.054 Ob

NO.CK T1~T4 W3 1 i, LA WHIBEEE, FHIEEE G AR A AR IF
INEFHREFRTE 0.05 KRB,
24 AREEMEABRERRZEXNKELEGEOHIT
W 4 Jeos  FE3CT I ZE Al Al A = o
1,5 CK AR L, 88 b 28 45 T A [R) R J) 40 e 4
PREBEIE— B FRmAKRDLEH . BEEERIK
OB BRI, AR FE AP = T R
TR K RFDE G F38 2 B SE 1S N5 BRAR Y a3
(EIE AN [R)RETA H g 42 B R K R & 3 A )
AURZI , TERR AN =41 4, T2 T3 AL B AL &
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WERTF CK,T1. T4 AP EEE3H4E CK T REE
St TR E R, 4 FROB R I 60 R B R R
ARFRRDEA AR W3 R T CK, T3 AbHE )6 A 3w
CK 17 28.33%, TEfhAEI 2= s, 5 CK ML, 4
TR 10 1 4% R PR R AL BRI 06 A 34 B 4R
T R TR T ] 17.41%~29.16% , FiRg5FF 0,
Pic i LA 3 “ECRE R S i R DR R B 1 R K RSOk
HYERRETT, W KR A T R AT IR,

F4 FEBRHEARERRENKELEEHHZN
Table 4 Effects of controlled-release urea with different release pe-

riods on photosynthetic potential of rice

AR BAEER [(m? - d)/m?]

e WA SO BRI
NO 82.68¢ 115.50e 96.59¢
CK 160.29h 154.94d 103.65¢
T1 166.53b 172.43¢ 121.70b
T2 193.83a 193.71a 131.12a
T3 196.95a 198.83a 133.87a
T4 168.48b 181.34b 133.41a

NO.CK.T1~T4 W3 1 1, FFEHE)E A A F/NG ErRERRE
0.05 K FEFBE,

F5 AEABRMEBHERREINKBEARNETYRAZHZNE

25 AEBHMABPEEREZXN KBEKTYERR
EEHF N

FHE% 5 AIHL, ZERE R0 = 401 1 A =
W1, 5 CK AH L, 3558 R R 5 A [R)REIC J0) i 42
PREZEAC PRI REAE — R T 42 = K RS AR AR 1) T4 ot
SR, TEREAMN 2 457 1], 3538 IR 2 Aot A [7) R
R IR 4 e PR 2R A 3L T SRR SR A ) k2 X
I A IE R 12.9% ~24. 8% ; T2 T3 ALFRY CK [8] AT
YRR L2 R T AR B T A R
S T CK I T4 B T A 2
O 2 R T CK, 7R3 I AR, T1 T2 b3
AT R R e R T CK, 43 Bl #R CK 3 T
13.1% .13. 4%, fhEE 2 M2, 5 cK Mk, 4 4
AL BRI 5 AR R IR 20, 7% ~57. 7% , 34 8. 3%
T CK; T4 AFEAY T9 B AR Bt o L ey, T2 T3
T4 AbFRF) T AR B 5 e i & T CK, T b3
TR ER SIS CK LR EES, 4,11,
T2 b PR AR R 3 22 AE Fh BT AT T AR R i
T3 T4 Ab38 A ik = 22 2 b A 5 i T4 AR
FORARUE AR S5 PR 78 3 HE IR Do/ 23 SR 1) 7
A IR

Table 5 Effects of controlled-release urea with different release periods on rice dry matter accumulation at different growth stages

TR )

PV - RS

RS- R

Aty

TH AR ikt TR BURE it THRBURE ikt

(¢/hm?) (%) (¢/hm?) (%) (¢/hm?) (%)
NO 2.54d 26.40a 3.65¢ 37.94c 3.43e 35.65¢
CK 4.19¢ 24.81c 7.24b 42.87a 5.46d 32.33d
T1 5.16a 25.88ab 8.19a 41.07b 6.59¢ 33.05d
T2 5.23a 25.16bc 8.21a 39.49bc 7.35h 35.35¢
T3 4.74b 23.02¢ 7.48b 36.33c 8.37b 40.65b
T4 4.73b 22.82d 7.39b 35.65d 8.61a 41.53a

NO.CK.T1~T4 W& 1 7, FFEREIRA ARR/NG 2R TE 0.05 K P27 8%,

26 AEBEMEARERREZEMNKEEKSEEN
A

=k 6 FrR , B PR IR Z BRI R3S, 7K
FEZEBY I & A BB NS By &3, 78 T3
AEPRTRZEEY M R E AR B E ST CK, 5
FIHEIN T 30. 1% ,18.5% ,14. 4% ; 7€ T1 T, 25
B BASARS CKY LR ELES, ks
SRR, ARV 303 %) 455 8 IR 22 X6 7K e Ak 7 L
HA AN A S

MR R E R LA, T3, T4 AP KRE2E
WM AZHEE R ES T CK, 40T
25.1% 17. 1%, T3 AP F KRG NI A K LR
e, 43.32 kg/hm?, T2 T3 T4 ZbBAYFE YA
FHRERYEES T CK, 4R INT 4.7%,
14.8% 8.9%,

LR K R AL TR R B T A AT
5 CK ML, T2 T3, T4 AL HE AT LI & 2R A R B
i, H T3 AR ERE bR A R R R RO R .,
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Table 6 Effects of controlled-release urea with different release periods on nitrogen content and nitrogen accumulation in rice at maturity

stage
e TR (mg/g) ARPER (kg/hm?)
X LI iﬁ% EX L T XS

NO 6.32de 15.04b 9.90b 24.23¢ 20.17d 52.81e 97.21e
CK 6.45d 15.23b 10.13b 43.52b 36.49¢ 107.05d 187.06d
Tl 6.61cd 16.20ab 10.20b 43.74b 37.40c¢ 110.74c¢d 191.88cd
T2 7.45bc 17.13ab 10.41b 44.63b 38.56bc 112.04¢ 195.23¢
T3 8.39a 18.05a 11.59a 54.44a 43.32a 122.87a 220.63a
T4 7.62b 17.35ab 11.51a 50.98a 41.00ab 116.54b 208.52b

NO .CK . T1~T4 WL 1, [AFEIRERA AR R/NG FRERIRTE 0.05 KV-225 B3,

2.7 AREBEHEAPERREXRERN AR

Al 2 AT, 5 CK A HE 353 R R 5 A ) B
A JE S04 R DR 2R AL B 7K A R R S 38 R B
EPE RS A R R BRI I, KA
RIEH R 2 SRR 3, T3 B AIE
I FH 238 R e At 4 3 8 25 4 v, L U R R Oy
45.7% % CK ¥8hn T 12. 4 NE A3, T1.T2 T4 4b
PR A FHEF] R 2 9458 CK 4R T T 1.8 N H 20 AL
30 MNHESA .9 MNES S, TEMFEZEETAT 4
T A [ g o 0 e 42 e PR 3R Ak 3 %) RO ) 5 )7
NT3>T4>T2>T1

T3 T4

50F a
B b
§ 401 d C
%ﬂ_ (S
E 30+
=
=
& 20f
1
0k T1 T2
b ¥

NO .CK T1~T4 W3 1 {E, I R/ING ) 378 A [ 4b 3 i)
25 W3 (P<0.05)

B2 AERMEBEERREIKERERNBAERNZN

Fig.2 Effects of controlled-release urea with different release

periods on nitrogen use efficiency of rice
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Fig.3 Effects of controlled-release urea with different release

periods on nitrogen contribution rate in rice
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