BIxtX|(Korean J. Crop Sci.), 52(3): 311~319(2007)

- e

dApa

BE

Effects of Application of Controlied Release Fertilizer Blended with Different
Nitrogen Releasing Latex Coated Ureas on Rice Growth and Grain Quality
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ABSTRACT This study was conducted to estimate effects
of application of controlled release complex fertilizer with
latex coated urea (LCU-complex) on growth and grain
quality of rice under direct seeded on dry paddy (DS) and
transplanted on flooding paddy (TP). Three types of latex
coated urea different nitrogen (N) releasing were LCU40,
LCU80 and LCU100. The time of N releasing of LCU for-
mulations in water at both 20 and 30°C was faster in the
order of LCU40, LCU80, LCU blend (LCU40, LCUSO and
LCU100 was mixed in ratio of 2:2: 1), and LCU100. The
number of tillers and dry matter weight were great in order
of LCU-complex100% > LCU-complex80% > urea and plant
height was not significant. Grain yields at LCU-complex80%
in both DS and TP plot were similar to those of urea appli-
cation. N recovery of LCU-complex80% and 100% was
improved 8 and 6% compared to that of conventional urea
split application in DS plot and 9 and 4% in TP. Content of
protein of grain at applied LCU-complex was less 0.8%
and 0.1~0.7% than that of urea in DS and TP, respectively.
Content of amylose and Mg/K ratio in rice grain was not
significant. Consequently application of LCU-complex blend-
ed types of coated urea different N releasing can be reduced
20% of N without yield reduction and improved grain quali-
ty compared with urea application.
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HEA ), A8, BA 5 AEl T 84 Vi
HAAA L AARIIA A o] & F 3EHA B EC] A
o] AA o] 4-& 3Rt ATyt 1A= QlthBuresh ef al.,
1988 Creason ef al., 1990; Phongpan et al., 1990). L& ¢
sejo] Ml Aeste) Bay U2 vze) o] 1
QFAT, AR BUY 5 = A Aol 2
SE3 gk e Hlae) M-S s Aldsltee 2
Bof nl22| a7}t Qlar, S| LA EaiEo] ol &
TEHIL BASE =80 ujge] £4E Y = e &
A AxeR7 PEEEA o]gol gt A7 Bo) o] Fo R
thLee & Lee, 2001; Park, 1993; Shoji, 1997). &84 A4
H 20 Ald|HE A4 o] 888 HH FHAE Al 60.5%,
ZZAH|E= 78.9%E Sote] FHAIN|L] 9.3%, SR AH] 32.5
% BT} TR Z9kckShoji, 1997). 1Lt X274 ThRE
of 4L ¥ BS7I7 o Aao) §EEET B Fee)
24 B 2730 ZotE A Egte| g B3 Ao
ok Ao BEHEI N 24H SRAIE NS
W 84 Algof b3 BT £L5TF vha A3t
P, LTI 7R A&HQ] Aa Fgol s &Y &y
2 ko] Z7lE= A HPch(Park, 1993). T3 Park
(1993)8 dE2g 4ol LaAdujgol 2AH&S et Ald
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ujA)7] 5 Aol whka] o)zt 231(Choi ef al., 1990;
Heu & Moon, 1974), 54:7|74%2] YA, i}_ ARPAR= S
AT 0357;9— Hk= Q(Heu & Moon 1974) HEA o
E]-HHX\ o] 1‘1}-2 1
o= 2| H(Kim et al 1988) ”“'-—] iﬁk—“ 2
FURE W 2mojM BT BAEHE _0_ gaq
(Juliano, 1979). &R ¥ o|JAA] HA 2
o 11 kgoll A} 9 kg2 2 7ol w2t o]

£ A7t AgER glen, uEE & A
dFe REE slE0) RFEL ok
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829 4 e $E4%7) 08 37k A H¥aLt
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of v A3} Ao 1888 Z}\}g}oﬂ_,‘ = s B Tac
o 3B}EA T uldo] tjA Y3 2A} o5 HR2)
aHA Rl o e FEShTh

Lcue| A 88 %”é,
B A Fof AHE-RE ¢ 4
D&t Ao §&& 2Hs=
ojgith. LCU 40, 80, 1002 A4:2] 80%7F &&5 = Al717}
A& 5 Z+z} 40, 80, 100421 ¥FA B0, LCU &
3HLCU mixture)2 LCU 40, 80, 1009] 37}x] A& 22
2:2:19) H]-gE Ej5tyct E LCU-EH|(LCUC)= LCU
3ot gukEu]E 42 ]2l N-P0s-KyO Hl:rl-ol Z}
18-7-9%0| 1, A A9 50%= LCU0IQIL, 50%= &HA

f.40[ql}
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re A roi

A 28

ZA¥87] 984 LCU 40, LCU 80,
LCU 100, LCU &3 7+t 5 g# 500-ml Zetag o)
by 224200 mlE 7}t & S Topth mE= fniacis
20 @ 30°C 2 &7]9|A 5, 10, 20, 30, 40, 50, 70, 80, 100
ol A3t 3 1| 58-S Whatman #42 2|2 o]t & ]
BEAN F3+9] Kjeldahtd 22 A A A(iotal nitrogen,
T-N)E B4 THNIAST, 2000). g4 AAn|ae] E
oF = 8% EAS AP HsiA LCU-EH] 5 g& YA
HU(ZFEXA R = 10x5 em)oll ¥3, Aot & ojofauy
ZAo| 5 cm Zo| & wWEsATh YARHYUE 10U 717
o st Frjyo dolgle vaE Est T-NZ
Kjeldahl 0.2 EA35t5 .
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b R x2S
Aokl Akl akAulel o FANH AL, Al BESE T
120ck AR A= 2003%?_ 59’J 136 E9E
£ 62 Zu7)|E o] 83to] 10 a5 kg £FLE FHE
AT, B T 26458 gt HEAe Ah
HEog EFEANS X838 LCU-28] 100%N-P,05-K:0
= 15-5.8-7.5 kg 10 a), FZAF] 80%E A8 LCU-E
1] 80%(N-P,0s-K,0 = 12-4.6-6.0 kg 10 a), 84AT{(N-P,0s-
K»O = 15-4.5-5.7 kg 10 a), Fu|12] 4 H2logich LCU-&
= A 7jHE ALS3IGaL 84 AEe] Aie 7el4d
7)-4e0]2 ZH2) 40-30-30% 2, ZHejs 71H]-581E 70-30% 9
vlg@ BAISHGI, QA A 718 ARSI

ololAHlE 2003 64 30 309 =& 30x14 cm 7HA
o2 sjAoldsigit) HlEAEE AAYE R EEARNFTS
A28k LCU-24] 100%(N-P,0s-K0 = 11-43-5.5 kg 10 a™),
HZAH]EF2 80%E Al-&3F LCU-E-H] 80%(N-P,0s-K:0 =
8.8-3.4-4.4 kg 10 a™), QAHN-P,05-K;0 = 11-4.5-5.7 kg 10
a"), Tu|1e] 4 Zlo]Qick. LCU-EHl Ak 7[H| 2 Algs)
AT, 84 AT Ahe 7ul-Egul-HS 22 40-30-
30%, ZHel= 7|u)-4=8]8 70-30%2) Bl&R BAJstEal, Ak
Ak 71u 2 Al-88hgih

o) ZuforAld AFT Wi e 2z day 3gkRoR A
391, EAEML SAS =21 9.1H%
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157 4r of
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o
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42 ol g3tk

K70 ABFE ZAFE 5535 Willy mill(Tomas Scien-
tific, U.S.A)O) A E5}o] 20 mesh & T A RS
Kjeldahl}] £3) 3 AAA5-22]7](FOSS 2300 Kjeltec U.S.A.)
om Warg BAst B4 S5Ye AEF) AT
g Folo] ARSI, AL ol gES thge] Ao
2 A chCassman et al., 1998; Novoa & Loomis, 1981).

Agronomic N use efficiency(AEn) = (GYr-GYo)/Nr

Apparent recovery efficiency of applied N(REw)

= [(TNg - TNg)/Ng]x100

Partial factor productivity for applied N(PFPx) = GY§/Nr

o7V M GYre AlB|FY ST, GYo= FHl79 T4
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SEF, Nek AAAHE, TNeE AH]79] & Aag4d, A7) o Az
TNoE Fu)79 & AhFFPgS YeErdth FH, LCU type 7+ A4 §&&=+& LCU 400) 7P B3t
o, LCU 80, LCU 1002} %=0|9)37, LCU &% LCU 80
o # i LCU 1009] Z7Fo)¢lth LCU E&-8 A 3047HA &=
nAe wWojo A Kbyt 2gHu g AAT GHu|E LCU 80 Bt M §5%E7E WA 30Y o] FFEE &
Ao s st A Feke TN Kjeldahl oz Ax  &4%7F 23tk 223 100 7 84 §582 20T o)A
ke 73 ¥ 5955 Joto] Aststglt 75%, 30TC ollAfi= 92%0131Et o= *8 97\ A

=9
Amylose $FR2 Juliano®] B|A o] wa} A5 tHJuliano, 2 23317) 9ste] LCU 1009 9 A& Al8e o LAy
1979). &4 u]E E4)7](Cyclotec 1093 sample mill, U.S.A.) 3} 22 Qe 27] BEPEE 9] oS FET —/;\— Qltk uwhaha|
2 2a5tel 80 meshe] AZ T WIRE 0T 24 SEHES} o} LCUS H43) TS AST A% ¥ 4
AZF AZAA 100 mge 100-ml mass flasko] W3 95% ST 2gel B4ES o R0l og FAY S
EtOH 1 mis} 1 N NaOH 9 ml& &7}s}o] 95Coll i 7Rz & 9le Zo2 Ajzbgr.

A F F75 100 mbE Thste} 2 0] HAAA &8}

NEES BHEQITE thA] 54 50 mi7} E0i%tes BE 100-ml LCU-EH| B XiujAE £ T A 85 &

mass flaskol| Z3}A|R 5 ml, IN CH;COOH 1 ml, -KI & LCU-EH|o] A oA A SZofAre 79 29 2t}
2 mle H7psho] ALeolA 2087F HAAY] & B Al §282 AN F 10URE 6047HAE o] AT A
(Spectronic 20 Genesys, U.S.A)E o]43t0] 620 nmollA & @ mpxfujEch cha EbAT 2 Zpol= A 2o 80
F=Z ZA3t0] amylose TS ALSH. ol Aol o)zt gileh ol AL A A= o)Al

Ko} Mg a8 A715 200 mgs 100 ml E8jo] ¥ %
8 mlo] Ea|A(HSSO, : HCIO, : H,0S = 2:5:9)& H7}s}o] o0
380°C ¢] B3] 2 (Tecator 2020 Digestor, U.S.A.)ol| 4] 34| 7F 207
2ast 5 27542 do] 100 mlE 34 3s}lo] ICP(Perkin
Elmer 3300DV, US.A)E &X3}ct

el g 54 2] el 248 93
L7038 mm @x68 mm)of A7 3 g, FF 25 mlE
Rapid visco analyser(Newport Scientific, Austraha)oﬂ /\1 5()
CTHE 95C7HR] L2 GAZHOR A5AZL T 95T oA

2 3027 S8k o] 95C3E SOCAR SAHL
2 WAy EA A EEslE 2450 138 59 TalEAS 0 20 20 50 80 100 120
ZAFSFTE Amylogram £/432 5&%18%(2002)2] & F2A 100
9 Alojgrh ARl wet HuHE, HAYE, HFYE, 2ot
A (Fr=-AAEE), A EEEHE-HALEDE T
skt
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_ Fig. 1. Nitrogen releasing patterns of LCU 40, LCU &0,
Witk oll= 2o ermoji= TEH YA ¢tesd 2o & LCU 100, and LCU blend types in water at 20C

o] 27} a1, EEF YAb Qtofl A a4e] Baf4o] =ot and 30°C. Bars represent mean £ S.D. (n=3).
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Fig. 2. Nitrogen releasing patterns of LCU-complex fertilizer
(LCUC) in transplanting on flooding paddy and
direct seeding on dry paddy.
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Fig. 3. Changes in plant height, tiller and dry matter at different growth stage under direct seeding on dry paddy (DS) and
transplanting on flooding paddy (TP). Bars represent mean+S.D. (n=3).

DSLS : 5-leaf stage, TS : tillering stage, PIS : panicle initiation stage, HS : heading stage
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PF2 At 2ol Aoz} gy 84 9 LCU-EH] A
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A3 AU
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AgAapufol Aot 22 FFeIqL, o4 3
£, 1000952 2E A Zhofl Zol7t ¢l
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Table 1. Yield and yield componenis from the different fertilizers in direct seeding on dry paddy (DS) and transplanting on

flooding paddy (TP).

Cultivation Treatments Np. of , . No. of . Ri'pened 1000 grain S'(ield in bronln
panicles/m spikelets/panicle grains (%) wt. (g) rice (kg 10 a")
Urea 393 a 745 b 78.0 ns 23.5 ns 422 a
DS LCUC 80% 388 a 747 b 78.6 23.8 421 a
LCUC 100% 405 a 954 a 833 233 435 a
No-fertilizer 188 b 928 a 87.5 235 337 b
 Urea 355 a 702 ns £5.8 ns 24.8 ns 436 a
P LCUC 80% 360 a 80.6 80.6 24.6 441 a
LCUC 100% 370 a 87.1 734 239 440 a
No-fertilizer 206 b 76.1 87.8 25.0 306 b

YMeans within a column followed by same letter are not significantly different at the 5% level by DNMRT
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Fig. 4. Patterns of N uptake from LCU-complex fertilizer (LCUC) and urea at the different growth stages under direct seeding
on dry paddy (DS) and transplanting on flooding paddy (TP). Bars represent meantS.D. (n=3). Values in parenthesis
represent LSD value (0.05). ns, *, ** ; not significant, significant at p<0.05 or 0.01, respectively.

USLS ; 5-leaf stage, TS ; tillering stage, PIS ; panicle initiation stage, HS ; heading stage, MS ; maturing stage

L
b
lo
e
>
oL
i3

2 7|HAE H]&o] ot A
07 SAEBR g0l ¥d
=ItDe Datta et al., 1991; Norman et al., 1989).
Aufo Al ¥ HeA7|E BAEFTEE K27 0
S 2] Alg A7ERE BE dEX o)A AEA
fepol Molort $e7] olF 343 F7HAT,
[ AJET < LCU-E18] 80% < LCU-E4H] 100%
walth ey R4 ASToIAE 2] 3 A7)
Aol Aagare §43 FAs0l 25
Sk Q4 ALt LCU-Eu] Alg—+ 7t
gtk ALAZIEE BH LE He|dA £47]
47\ ] BaE ol 7V WekT, ol
welsliAle] Feaol M Agler] olRe Hel A2
S ook 3 30U E fg A7) Abolol wEA dojdtt
1 3t Obcema et al.(1984)2] H 119} Z+2 Zgko|irh
AR 20 0] 882 AB|F 4] o7 AAFTHFFOE |
El &4, A4 o)L f-8(agronomic N use efficiency, AEn),
Ei= AH| A A0 T3t & A 3]48(apparent recovery effici-
ency, REy), AaAjulo] g SA vl&2 REa¥4E
S(partial factor productivity, PFPy) 522 vepd 4= itk
(Cassman et al., 1998; Novoa & Loomis, 1981; Peng et al.,
1996). AP EAS] E&E BAAHE QIME B o188
&5} REyo) B AFA < A7} Hed, REve oA 573

of SlEels FLaET 49§, Y, 5} 5T &

B o
2

ud
X,
ol

0%, }lﬁi o.;i
. O o ofb
U T
o op g
Nl o

i)
B
ok

<

AU

A 4o lo
o &

N
)
i l"_>|i
i
).

J
i
o

s
L
ol

)

B
ot

oor o

71829 2715h EYeE 5o Bzl o3| AHjEct
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B AujFald HEX o] BE 8 F AEH 9| AEy,
REy, PFPy 52 H|ke] & 20) yehligich Aujgsd 2
AolgEL AgH et o] oA AEy, REn % PEPN
5 BE GrXEolA] 2 FE Vet o] A2 AdE Tt
A} 74 ojokAfufe]l Hlto] AjulEko] 30~50% For 7]
HIE AgE Aavt 27 A 71 5 82 E v SR
E£AER= ofo] g7] wfiZo 2 AYZEti(De Datta, 1987; Stangel
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Table 2. N use efficiency from LCU-complex fertilizer (LCUC) and urea under direct seeding on dry paddy (DS) and

transplanting on flooding paddy (TP).

DS TP
Fertilizer AEN REx PFPy AEy REn PFPy
(kg grain/kg N) (%) (kg grainkg N) (kg grain/kg N) (%) (kg grain/kg N)
Urea 7.6 ns' 207 b 34.0 b 14.5 ns 333 b 477 b
LCUC 80% 8.7 278 a 424 a 18.8 458 a 60.3 a
LCUC 100% 8.1 245 a 351 b 15.3 44.6 a 486 b

TAgronomic N use efficiency (AEn) = (GYr-GYo)/Nk

Apparent recovery efficiency of applied N (REn) = [(TNp-TNg)/Ng] x 100

Partial factor productivity for applied N (PFPn) = GY#/Ne
GYF = yield in N applied, GY, = yield in no N applied

Nr = amount of N applied, TNy = amount of N absorbed in N applied

TNy = amount of N absorbed in no N applied

*Means within a column followed by same letter are not significantly different at the 5% level by DNMRT

Table 3. Content of protein and amylose and Mg/K ratio of rice grain at different fertilizers and cultural methods.

Cultural methods Fertilizer Protein (%) Amylose (%) Mg/K ratio

Urea 73 a 19.1 ns 0.71 ns
Direct seeding LCUC 80% 65 b 18.7 0.59
on dry paddy LCUC 100% 65b 18.9 0.62
No-fertilizer 7 630 18.9 0.63

Urea 74 @ 18.9 ns 0.69 ns
Transplanting on LCUC 80% 6.7 b 19.0 0.61
flooding paddy LCUC 100% 73 a 19.2 0.69
No-fertilizer 66 b 18.7 0.58

"Means within a column followed by same letter are not significantly different at the 5% level by DNMRT

Ed|
=

o] Aujel JA 7L 71 e, amylose ¥ W Mg/K
H) &S #F 3ol Yehch @i gk A uket o|¢
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Table 4. Characteristics of rapid viscosity analyses (RVA) of rice grain at different fertilizers and cultural methods.

Cultural methods Treatments Peak viscosity Final viscosity Break down Setback

Urea 194 ns 174 ns 100 ns -19.7 ns
Direct seeding LCUC 80% 205 180 103 -24.5
on dry paddy LCUC 100% 197 177 99 -193
No-fertilizer 204 179 104 -253

Urea 185 b” 156 b 98 b -28.3 ns
Transplanting LCUC 80% 189 b 160 b 98 b -28.8
on flooding paddy LCUC 100% 188 b 156 b 102 a 313
No-fertilizer 201 a 174 a 99 b -27.0

YMeans within a column followed by same letter are not significantly different at the 5% level by DNMRT
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