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Effects of different mixture rates of coated urea and prilled urea on
rice grain yield and nitrogen use efficiency

CHEN Xian-you', WU Liang-huan'** , HANG Ke-feng”, LI Jin-xian’ , YING Jin-yao’
(1 Ministry of Education Key Laboratory of Environmental Remediation and Ecosystem Health/College of Environmental and
Resource Sciences, Zhejiang University, Hangzhou 310029, China;
2 Zhejiang Provincial Key Laboratory of Subtropical Soil and Plant Nutrition/ College of Environmental
and Resource Sciences, Zhejiang University, Hangzhou 310029, China;
3 Agricultural Bureau of Xiaoshan, Xiaoshan, Zhejiang 311201, China)

Abstract; Using japonica Xiushui 110 as the tested rice cultivar, effects of different mixture rates of sulfur-polyes-
ter resin-coated urea{ SPCU) and prilled urea( PU) on rice grain yield and nitrogen use efficiency ( NUE ) were stud-
ied in fields during 2007 and 2008. Results show that compared to the PU100% at N 210 kg/ha in conventional
fertilizer application, the rice grain yields are 7644.0, 7172. 5 and 7008. 2 kg/ha under the single basal applica-
tion of SPCU100% , SPCU70% + PU30% and SPCU50% + PU50% treatments, respectively, which are signifi-
cantly increased by 17. 75% , 10.49% and 7.96% , and the nitrogen use efficiencies are 27. 64% , 23.24% and
18. 06% , which are significantly increased by 18.73,14. 33 and 9. 15 percent point. These results indicate the
agronomic nitrogen use efficiencies are significantly increased.
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Table 1 Fertilizer rates for each treatment

AbF Treatment SPCU(kg/hm*) PU(kg/hm®) B 5 B Fertilizer application

SPCU100% 617 0 — R P Single basal application

SPCU70% + PU30% 432 137 — M E L Single basal application

SPCU50% + PU50% 308 228 — R P Single basal application

SPCU30% + PU70% 185 319 — R P Single basal application

PR B BER: B R AL 3:2:2:2:1 Wil 4y 5 Rt
PU100% 0 456 30% basal application; 20% applied at seedling, tillering and panicle
initiation stages, respectively, and 10% at filling stage
CK 0 0 AHa %L No N fertilizer

1 (Note) : SPCU—RREINH JEZ UMK 2 Sulfur-polyester resin-coated urea; PU—3f JR & Prilled urea. LA F [K1Z2[W] The same symbol was

used for other figures and tables.
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Fig.1 Effects of the fertilization on number of tillers at different days after sowing in the years of 2007and 2008
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K2 HBHEBEALIERS K FE =B R B F R0 (2007 ~—2008 )
Table 2 Effects of the fertilization on rice yield components
i3] AHHH( X 10" No. /hu) GBI (No. /panicle) 5L (%) TR (2)
Treatment Fertile panicle Filled grain Filled grain rate 1000-grain weight
SPCU100% 293.7 a 121.6 a 91.6 a 25.48 b
SPCU70% + PU30% 280.1b 112.8 a 89.8 a 25.48 b
SPCU50% + PU50% 243.3 ¢ 123.1 a 91.2 a 25.95 ab
SPCU30% + PU70% 234.2 cd 126.8 a 9.4 a 25.39b
PU100% 227.3 de 117.4 a 93.6a 25.54 b
CK 220.7 e 110.7 a 93.7 a 26.16 a

¥ (Note) : FRHEIE A 2007 2008 LEPAELHJ{H The data are average of 2007 and 2008 years; [RIFEHE G A 6] FEEFm 4L BHE] 25 735 5%

B.3E K Values followed by different letters mean significant at 5% level.

*3 ZHELEMNKE=EHF

%01 (2007 ~ 2008 )

Table 3 Effects of the fertilization on grain yield of rice

- i vield SREY MEEAETR e
Treamment (kg/hm”) Net profit Shoot biomass ~ Harvest index
2007yr 2008yr  PHyAvg  (Yuan/hm’) (kg/hm”) (%)

SPCU100% 8242.3a  7045.5a  7644.0 a 2530 16597.8 a 46.8 d
SPCU70% + PU30% 7694.2b  6650.5ab  7172.5 b 1615 15683.8 b 46.7 d
SPCU50% + PU50% 7583.4bc  6433.5bc  7008.2 he 1364 14687.3 ¢ 48.4 ¢
SPCU30% + PU 70% 7406.1bc  6143.5cd  6774.8 cd 947 14008.3 d 49.3 be
PU100% 7108.3c  5875.5d  6491.7d — 13234.5 ¢ 50.4 ab
CK 5746.0d  5422.5e¢  5584.4 e 10934.3 f 51.7 a

£ (Note) : 1) FI 8 ( Net profit) = fi IR E 4L H (SPCU) - W@ IR E 4L H (PUI00% ). B K E (PU) 4 4.3 Yuan/kg N, AL fRIR R
(SPCU) # 7. 6 Yuan/kg N,7KF& (Rice) 37 2. 38 Yuan/kg, Jifi it A T %% (Labour) 3 120 Yuan/hm?, #t b 354 & FOKCEE 45 5O PR 4E 10 B34 18

Shoot biomass and harvest index are average of two year. [ EIF/G AN FRHFRAIRIZRIES% B

mean significant at 5% level.

SPCU70% + PU30% Fi SPCU50% + PU50% 43 5| Lt
PU100% .33 7= 17. 75% .10.49% Fi 7.96% , [
LSRR B IR LB 3 i, W] 08 28 35 B 7K 8 8 3%
(R, MKE~ B S EREHE 8% EAHRK
(FHKFR B r =0.8459) , H Ml 4L IR R A F T
KFE=ERRE .

RIBEL, A BAELEE R L IRAEY &
YR ZE T CK, Hd,SPCU100% 5 SPCU70% +
PU30% 4} I b PU100% #b 3B 3% fi1 25.41% Fi
18.51% ., [& SPCU30% + PUT0% #b 38 4, H fih Al
EIRREAFBIE LA BORE RS B ERT
PUL00% # CK Zb 32, BRIEH F LT =ERXR
EULEE LREH KBS EE KR
40%—50% , KFFARIE B G MR E Y
BEMFRSENEZSEEL" . R ER
R WBOR T8 BB L @R R AL, X AT R AT —

i3 FE KT Values followed by different letters
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B/ XK,
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HKRE =B E A B EERE &, X
HSERRREIF PR FFA, BB L BN K EEE
TR MEBRERLTY, KOS, AREK
1, TORLEES W KA ™ oAl I A R IE AR
AR —IRIERENE AL IR R R 5 20 Ut 3 @ SR R
FREL, AU & T KRS 7 &, T B 2057 3
B A
2.4 HFmIELEXKBFHNEEASE. BkEE
MR ESRIER BERRM
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R4 EELEMNFHRAAER. B EHEEERBIET ARG (2007 —2008)

Table 4 Effects of the fertilization on crude protein content, rates of nitrogen uptake by rice and nitrogen use efficiency

- FRAEHSE W EREBEAR  ARREHE AICHIFZE NUE
Crude protein of grain ~ Total N of shoot AEy (%)
Treatment N
(%) (kg/hm” ) (ke/ke) 2007yr  2008yr  SFH Avg.
SPCU100% 7.4a 155.24 a 9.81a 27.38a 27.90a 27.64a
SPCU70% + PU30% 7.4a 145.98 b 7.56 b 26.57a 19.90b  23.24b
SPCU50% + PU50% 7.3 a 135.11 ¢ 6.78 be 15.45b 20.67b 18.06 ¢
SPCU30% + PUT0% 7.1 ab 123.37d 5.67 od 12.77 be  12.17 ¢ 12.47 d
PU100% 6.7b 115.89 4.32d 11.18 ¢ 6.64 d 8.91 e
CK 6.7b 97.18 £

¥ (Note) : FRHEIE A 2007 2008 LEBAEL-H{H Data are average from 2007and 2008 years; [65 5385 A [F FEHR R L E 2 7K 5% B
27K Values followed by different letters mean significant at 5% level. AEy—Agronomic efficiency of N; NUE—N use efficiecy.

SPCU100% F1 SPCU70% + PU30% kb BEFS kb | 3
SRR RERTHALH,

EARGREFMARE RN RN - EER
bR, BB AR RN W AT RE R F S AR IZ AL,
HFAHABAIEDEARTHTHEER™ . £
REH B SPCU30% + PUT0% AbFRAN , B A5 AL B FR
FUENFREEO S EYEE ST PUI00%
CK b3, SPCU Ah¥E 4 mfg ik LB RER F
PHEARG R, X SERAE S SR . BIRSER
TiAHY LR,

AW i A & (N 210 ke/hm®) &4, B
SPCU30% + PUT0% AbFE A , 450 5t fR 2 A 2 ) SR HE
e AR AN FHERI L PUL00% 23 i, H
H SPCU100% . SPCU70% + PU30% . SPCU50% +
PU50% F1 SPCU30% + PUT0% A3 () S A0 ] FH %2 43
Lk PUL00% .22 14 Hi1 18. 73 .14.33.9. 15 1 3. 56
MEAR(ERAS) . X—FHERH TR LR
HERVEL oY, LR, AR AR E,
PR E (PU) BAER A ZEAK, 5 a2 B TR
o BRI — My S M, R £ %
TR B REE AN RS . AERE B BrReiE £
BERME MR R R DL X E LS S
FAA B IR B TR 41, W 2 T 5 M L R K
RKERNSIRAERIER. £ -SWEN, BERE,
TKIRJE R, AR R R B A ™ L B
BRI A2 BRI &R (SPCU) BERETEAE R R4 A
T HE PR AR FL AN L Bt b SR8 R o MU (i it
24, BRRR 2 FT B kR N B A S P i b
APiopih AT B IR E ™ . EARBRHT,

TR A 2 T TR R R B S [E] A G, SPCU 54
P RZREZWE R, £EFAENN 210
kg/hm’ 5508 T , b AR AL A B 70% LA b A 6 008
FIHBERARER.

RABL SRS A e AR B X E Y b= 23
InE R, 2R AL A = R R L AT IR 2 —;
SAEH] FH 2R & TR 15 Py 3o R R R B — > T B4R
¥, BB 438 b BUIE B9 BT R R, W
FERHRIREE R AW, F—HERAKET A BERE
b IR R AL B R R B IR AR L, AR
BRI E A AR5

3 g

FABEERR N, AT —H T X, N 210
kg/hm® FET, HAE R I8 DU £ 5% )R 2 (SPCU )
HEEIRE FBIR LA 70% LA — RS, 7T
LA KRR M E T AR, e BT @R R
S UCHE FR A RO SR BUE 2 7 B3, R
HER AR MANEF IR WA R & — R MR
7 HO AT U HE Y 249 57 Sl A, R 38, ) 7 X
L3NS
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