RENRAER S RBEH KRG LD E S
BKH 2 B

Bk ) B

S

AFE 2004 = 2005 ERERFFEIFET - TEENEREA R RS IR KRR EE
EERRERECRE FREEERERT  NE3EAEHAER 4ESER  HERR2HE
Wt 3 EW - SHBISRET 0 FMAESE LI 110 ke ha B HIE 100 kg ha™ B - RA5HE
e ENEE B —ENBREEhSE - R EEEEREE - ZHRERRERES 7L 60
kg ha' 5 50 kg ha' BEBRE - FSERAS— - ZHIEELIER 55% - —i& 30% R REE 15%E
B REELAEATE  EERLEERE-

RESERT - AREAE - MY AFRMAE - AR oEE - EE - KE

K REER EEMR AR - EBRE REERYE O RS SR AL E RS R E Y
FEIH - 55 B AR RE RGeS DURER AR E » WRHBENT R BSREERE
WEHIRITATAED - 1988) - BRTEA RE AR ER AESRBEHRER - AT M BReTER
BABEEENRES—  BREASSRRETRE -

KEEE REEVRERNREEEAGEIE - 1985) 1 3R(1998)f5 HtatE — EREES - K
FEAMEBRER R SEIRNE - AR - EREEEEERERFEILZEKEE 3
fERe SR A SR - 1978 1 R - 1990 5 $h& > 1994) - SH/KREE SHLE R A S5 EEHGH
451997 » FEQ2006) BB AR HERNE — YIS B 2.2 tha'(42%) B 1.2 tha (21%) -
AR FRS IR E AR E REERERA - HO97)REBEH K ER IR RF HEMUET S
BIEFEAILERS  BE19)FEEIKEH ER0OR - —BEME S BIGER R 50 R)E
WG CEIRRI DS GE EGERRERT 20 RFINRER -

B B K B T (R S5 B2 36 2 Technical Bulletin No. 1311 B3R IEECRFTRE » 1993) » Ak 4MEE LA
EEEE  LEARHEES - SERENERE - ABEES BRSNS e E
EEREAEOESERE BERCHEEREREGEIE - 1988 ; Tashiro and Watdlaw, 1991) » B
By & EAEREE STET EGERIR - 1988) | TIRPREERSE KRN RN E P BEREE
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A A RABEmARIIN DEE - RO KEHA - HEERS S ERE  M_AFE
ERIEEREARAR  HFERPENAEERRE SN EEEE - BE O AT ERE 5
R S o (HHMBE S SRS (F5E - 1985 1 Chamura et al., 1979 | Fujita et al., 1984) « 4 2B
TEEFEAAERSERE BN fFAAEEINEHEDE BN - AFRUAERAEER
B Bl AEARNEE EEEANELQEEE  ATBHLESE - 1997; 575 » 2000; Prmoradian
etal,2004) -

KFEMSERE L A I RSB HA 9095 RAEA - MENERZAEZREL - MENRECHE
LB BRI E RAIENE YT EHET IR - AFEET O AKEtn R EEL
ERiE - HA (R AR B E AR A RS R - DR RERICE TR -

A F 5 R

A 2004 EHE—EER 2005 EF_HETEHER REY REAREETT - A RRER
B RS REF - HRREAREERREAE R ERER T - AREAEREE R IH(E60
85+~110kg ha' » ZHifE 5075 - 100 kg ha' 3 &ff RR SRR EREETRE A KIS 45% » —8(—
AR iR 20 2K 0 HAME 15 K0)40% o FEAE 15% - B.ERE 55% » —iE(—HI{RRME 20 K HAfE 15
F)30% - FEAE 15% » C.HHE 65% - —IB(—EAFRIRLTE 20 X - ZH3F 15 R)20% - FEHE 15% - D Zf
85% - FEH 15%F 4 f& - £ 12 B - RS2 EERGHY 3248 - NEEE 7Tmx3m= 21m’-
EEF RS LS I E—WI{BS 515 80 K 70 kg ha’ » MRS 60 K 90 kg ha™ - BAEN 2B A EFEH
H o FIBAEERFE P EREH - A B K C BRERED - —ERMEIEEER 40% ~ 40%F 20% > D
BR R AL B AR BUFE T 85% B 15% - ISR/ NEE B 10 £ » A TES - — 1 - f2
ER - THEZEERME - SIEHE 100 HETEEHRE -

B Bk AT 14-16% 2 ] - SRERETT R A MR FAR I E 2T - REEEE D
1 4B ¢ 1A Technicon [ 81437 8(Auto-Analzer) 8] (Juliano, 1971 » 2 JHTE E18 ¢ DISEATANG 2
By FTE(NIR technicon)H7E 3. AR | BB RER 15 E (Cagampang et al,1973) -

AT RIS DL SAS (Statistical Analysis System 6.10,SAS Institute , 19902 S HEFT44F » R T=
BEE R ELAENE KB BB (Duncarrs multiple range test)HlE I EE A T2 2 # -

“E R

— s BREAERS R KIGHEREREMRIREE 2R E

P HREAR TR AT REET S © 2004 FEREH RS 82.2-86.4 om - 2005 F AT
79-89.3 cm » EH 2004 F 2005 EEE RS 60 kg ha'! 2 SE=R B BIEEIE 55% « —38 30% & i
15%)Z KB R 3 ARy 82.2 em F2 79 om » B BRI &K 5 RISTEETE » 2004 £y 16.8-22.2
% > 2005 AT 164227 % FRELE » 2004 B 2005 L AFARE 110 kg ha’ 25 AR
HE(ERHE 45% ~ —i2 40% R FHEE 15%)85.3% K 88. % Ryl ZE M 85 kg ha' 2 = A BHE(EIE
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45% ~ —i8 40% FHERE 15%)93.2% K 941% &R - THE LN AH @ WESREREZENE
2 EEHE 2004 BEBEETH 3.92~437 that » 2005 B/ 3.42~4.68 tha » B LESElE
H& 110kg ha'! 7 008 A BsE (B 45% « —3B 40% R T 15%) R EE(GE D -

RO RES R T REEMS » 2004 EARBEMES T 87.9-92.5 em » 2005 FH5 Tt
83.1~89.1 cm ; /RFETEEL A E » 2004 {114 16.0~23.3 % » 2005 £BIA T2 17.5-26.0 % ; e E R B Thr
HAE MESEELNEETEE  —HiuEE - 2004 41 2005 FLEARBAE 50kgha' 2
D R (EIE 85% FFEAE 15%) 3 Bl 424 FiFe 48.1 £ - SRS Rl iR 0 EEE T - 2004 FA47
4 3.96~4.37 tha' » 2005 SEHAT 4 3.59-3.96 tha'! » FRIERE EFEHERE(E D) -

# 1. ARHAEESERE—HERERLL EREERREECEE
Table 1. Effects of application rates and ratios of nitrogen on the agronomic characteristics and grain yield of
1st crop Koshihikari rice.

FAES e THE RE=R THE —TERiE ER
Nitrogen Plant height Panicle Fertility 1000-grain Spikelet per Grain yield
weight panicle
it Iy

%@)gg 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005

mtes ratios

cm no. hill ! % g no. panicle™ tha
60 A’ 829¢ BOBdef 208a 178ab 857bc 91.6a 270a 233ab 437b 472a 392b 359d
B 822¢ 79.0f 177a 16.0b 873abc 931a 208ab 236ab 484ab 488a 4.15ab 3424

863a 851bc 187a 193ab 884abc 932a 268ab 232ab 512ab 473a  429ab 448a
839b 842bed 180a 195ab 868abc 92.9a 267ab 23.0ab 504ab 444a 426ab 411b
843ab B3.6bede 168a 180ab 862abc 926a 269a 235ab 565a 499a 430ab 4.10b
z! BFREOHE

AR 45% » —38 40% - FERT 15% - BEEHE 55% - —38 30% - FEAM 15% -

C.EJH 65% » —38 20% « FZE 15% ~ D.EH 85% » FHAE 15% -

Nitrogen ratios

Ground fertilizer 45%, Additional fertilizer 40%, fertilizer for sprouting heads 15%.

Ground fertilizer 55%, Additional fertilizer 30%, fertilizer for sprouting heads 15%.

Ground fertilizer 65%, Additional fertilizer 20%, fertilizer for sprouting heads 15%.

Ground fertilizer 85%, fertilizer for sprouting heads 15%.
y | AT REXFHEEER TG RERHNBE S Yok B2 B EE

Means values within column followed the same letter are not significant by DMRT at 5% probability level.

C 823c¢ Bldcdef 1952 198ab 920ab 932a 250b 237ab 481ab 51.6a 404ab 361d
D 823¢ 798ef  205a 203ab 843¢ 922a 271la 236ab 438b 468a 422ab 36ld
85 A B8064a 807def 188a 227a 932a 94la 271la 23%9a 474ab 476a 393b 399¢
B 846ab 86.6ab 222a 22.0ab 856bc 937a 271a 234ab 457ab 523a 4.07ab 434ab
C 837b 846bed 190a 163ab 875abc 929a 276a 237ab 465ab 497a 393b 426ab
D 841ab 822cdef 202a 207ab 87.7abc 91.6a 263ab 232ab 513ab 471a 418ab 410b
1100 A 852a 893a 202a 220ab 853bc 88.9a 26.6ab 223b 502ab 459a 437a 468a
B
&

o
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72 AFBAERSEFRE LR EEREEECHE
Table 2. Effects of application rates and ratios of mtrogen on the agronomic characteristics and grain yield of
2nd crop Koshihikari rice.

S e & RE® THE —TEh EE
Nitrogen  Plant height Panicle Fertility 1000-grain Spikelet per Grain yield
weight panicle
1 I

%(}f)g% 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005

rates ratios

cm no. hill”! % g no. panicle” tha
50 A* B79L B46a 192abc 198c¢  861la 843a  205ab 229a 489a S541a  426a 378a
B 87b 842a 173Dbc 180c 882a 831a 274ab 228a 496a 605a 429a 38la

90.4ab 891a 173bc 21.8abc 86.6a 850a 272ab 221a 541a 553a 4lla 385a
91.0ab 873a 212abc21.0bc 886a 855a 260ab 227a 451a 56la 400a 389a
D 894b 879a 182abc20.7bc 877a 853a 271ab 229a 548a 560a 420a 38%a

C 90.7ab 842a 188abc2l3abc B862a 836a 278a 226a 495a 566a 404a 350a
D 897b 83la 220a 222abc 857a 842a 2063a 2282 424a 481a 4l1la 374a
75 A 882b 870a 160c¢ 260a 883a 851a 274ab 224a 516a 527a 396a 385a
B 87b 855a 192abc175¢  90.7a 8l8a 263ab 225a 456a 632a 415a 385a
C 925a 870a 207abc21.7abc 868a Rob6a 265ab 224a 427a 591a 404a 39%a
D 904ab 845a 192abc 183¢  872a 86.0a 270ab 222a 537a 523a 404a 385a
100 A 903ab 847a 233a 253ab §7.7a B820a 255b 228a 447a 512a 437a 393a
B
C

z.y. Same as Table 1.

Eodg 2004 5 R 2005 SR EEIMERRER S B BRI REE R - AERA0E 1 Frs - AEEEE
A - 2004 B HEA(ENES 89.9 em #—HE{E 84 em = 5.9 cm » 2005 FH[= 2.7 cm » [HEERE(1998) G B
RAAFA  ARFEPEBGE - 2005 FER(E 211 T &S - B 2004 FTHAE 194 57 0 B E EEREE K
¥ RETRE R AE - 2005 £—HA{F 92.5% & E - B HA{F 84.4% 5 8.1% - BiEME - LI—EIFEZ
7RG o LEMEFO94) A EME KT ERE » 2924 2004 445 2005 £ BRER
ZEFREERYE ) RE—TERETTE - DL 2005 28R 55.4 Mk - MESR(1987)E RS R HE] -
Hg = FRIZET A BEEHHE - 2004 £« ZHEYRE 414 tha' > {62005 £—HF 4.02 t ha' H
€ " Hi{23.83 tha' 55 0.19 tha (4.9%) » [LE L (B E BBt B AEE (Lin ef al ,1979 ; 58 » 1998) «

Erdg 2004 £ 5 2005 £ FAFE A EREE R B REZ BRI REE S S RAE 2 frre
AIEHESHE - BEASHAEMINTES - AEBEZEAREY = 76.9+0.08X  R* = 024) » Hh—
BfeEE RS 110kgha' #9853 cm # 60 kg ha' 19 81.3 em 5 4.0 em» —HE & & 100 kg ha'
7 88.8 cm AE% 50 kg ha™ 49 86.8 cm 25 2.0 cm » LRI R BT R0 | KEEETE - IR
SERRMAERINMEI  KERERAH > mBFEEEEEETREE  ARETRESH - mAE
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FHREEMEEENEE  KE— B E - — IR A AR = R
% EESH  BEARMAMITE > AEEEEEAMY = 3.22+001X - R? = 027) » Hb—F
ELIEZERAE 110kgha' 49432 tha' € 60 kg ha' A7 3.82 tha' #2 0.5 t ha (13.1%) » —E3/ERILA
EFHE 100 kg ha™ #9 4.04 t ha™ 8§ 50 kg ha™ 17 3.95 t ha™ #2 0.09 t ha™ (2.3%) [ B8 A7 B 5 ey g
ESR M (MRETEE - 1979 5 §E - 2006) -

100 25
5 b
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80 4 20 2
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1. NEIEER B R BRI REEC R
Figl. Comparison of the agronomic characteristics and grain yield of Koshihikari rice between 1st crop and
2nd crop.
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Fig2. Effects of different application rates of nitrogen on the agronomic characteristics and grain yield of
Koshihikari rice.

EEA% 2004 £ 2005 4 F 80 B R B L R A P B B R UL B 4 TR 3 PP
IS SE WA RN EETES B SE - SHAR R A mEE
T 45% - —32 40% BRI 159%)40 204 % B 21.6 TR © ARRERHE  — - “EEANARAE
5 C BN 65% B 20%RAEHE 15%)5) 90.9%F 86 2%k | TR E HE» il B
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B 55% ~ —i8 30% HFEIE 1% &R SEVINE AR oW EERZE S B
B - MAfESEEEEETES -

FED EHRET  ABBRERE. —BFRER - TREREEE _HFLRE - HEttkE - &
B — R AL e ARMAEAE » —HiE 110kg ha” BB 100 kg ha BB
AR B BRI 55% - —iB 30% RAEIE 15%) R -

100 25
a a a a a
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. a2 a 2
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80 1 20 a % :
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&0 4 ERFR
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Fig3. Effects of different application ratios of nitrogen on the agronomic characteristics and grain yield of
Koshihikari rice.
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=~ mHEMEAE RS RRN KRB RIB M E T

IR TR MR R (IR T S - KRB ES R 35 DEAHE - 2004 F R
0.04-0.11 » 2005 LA 0.02-0.05 ; BB HE » 2004 £47F4 0.02-0.07 » 2005 LB 0-0.05 » H
7 2004 £F R 2005 FEAEMAIE 110 kg ha' 2 5Bl B BEHICEIT 55% ~ —I8 30% R AT 15%) ) 0.07
005 BEE ) HEEE AE - 2004 AL 15.5~15.8% - 2005 FEHF 5 15.8~16.2%  EELE FH -
2004 HEATEY 6.83~7.29% » 2005 S 1FY 6.68-6.96% ; BFERILLE FHE » 2004 £4+54 86-90 mm » 2005
FEA Y 90.7-947 mm (F2 3) -

PRI RO AT R MR R (LIS TS - RADEREE 2004 174 3-3.3 - 2005 RIS
3.2-3.5 L HJ5HE 2004 FE 7 0.05-0.10 - 2005 FHEE 0.07 5 B HE » 2004 F17 52 0.09-0.19 » 2003
FAHY 0.02-0.07 : HEREE A » 2004 F075 17.7~18.3% » 2005 FH 15 16.9-17.3% » Hr1 2004
£ R 2005 FEFEMHE 75 ke ha 2B D BEEL(EIE 85% R BT 157067 18.3% & 17.3% RN ;
HEEE HE » 2004 19754 7.46-7.82% » 2005 LERIATHA 7.54~8.28% » Hrb 2004 ££ 5 2005 £485
F& S0 kg ha' 24 BleR A FREEL(EERT 45% » —i8 40%RAEHT 15%)EY 7.46% R 7.54% B K ; BB IRIE
MHE 2004 A1 89.7-91 mm - 2005 FH[A 5 84.3-88 mm (FF 4) -

R 3 EFRMEAER DR RO NRE R MME 28
Table3. Effects of application rates and ratios of nitrogen on the grain appearance and physico-chemical
properties of 1st crop Koshihikari rice.

FE AERE n= BH R o HEHE BEBRILN:
Nitrogen Trans. W.Center W.Belly Amylose Crude protein ~ Gel consistency
WH a8

%@?g 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005

rafes  ratios

% % mm

60 A7 3 3 0054 0052 007a 004ab 157ab 159a 68B4e 669a 86.01 923 bed
B 3 3 009a 003ab 006a 002ab 157ab 160a 7.08bc 6.74a 86.7g 913de
C 3 3 008a 002b 003a 00lab 158a 160a 70lcd 668a 867g 927hc
D 3 3 0092 002b 003a 002ab 157ab 159a 683e 6752 873f 910¢

RS A 3 3 0042 002b 006a 00lab 156ab 162a 712b 685a 863h 947a
B 3 3 006a 004ab 006a 000b 156ab 160a 685¢ 680a 900a 91.7cde
C 3 3 010a 003ab 005a 0.02ab 158a 160a 7.02c¢d 6.69a 89.0c 91.7cde
D 3 3 008a 002b 003a 002ab 156ab 158a 694d 674a 877e¢ 927hc

110 A 3 3  01la 004ab 002a 002ab 158a 16.0a 729a 690a 88.0d 933b
B 3 3 0052 002b 007a 005a 157ab 160a 711b 696a 876¢ 933D
C 3 3 0052 003ab 006a 002ab 158a 160a 695d 683a 897b 92.7hbc
D 3 3 006a 003ab 005a 003ab 155b 160a 727a 67%a 89.7b 907¢

z.y. Same as Table 1.
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F 4. FFMAE LS ERE ROV R E OB
Tabled. Effects of application rates and ratios of nitrogen on the grain appearance and physico-chemical
properties of 2nd crop Koshihikar rice.

AR EHE TN= o BB HEOE BRRLH
Nitrogen Trans. W .Center W Belly Amylose Crude protein ~ Gel consistency
MR 2

%ﬁ%‘g g 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005

rates  ratios

% % mm

50 A* 30a" 35a  00%a 007a 009c¢ 007a 179b 173a 746b 754e 907a &7.7a

B 32a 35a 010a 007a 012bc 007a 179b 173a 760ab 757e¢ 910a 873a
C 30a 33a 007a 007a 0llbc 0042 178b 172ab 750b 775d 903a 863ab
D 32a 33a 004a 007a 0Oldabc 004a 182a 172ab 762ab 777d 903a 870a
75 A 33a 32a 006a 007a 0llbc 006a 179b 172ab 762ab 828a 897a 880a
B 32a 32a 008a 007a 0ld4abc 003a 178b 173a 7.66ab 825ab 910a 8&7.0a
C 30a 33a 007a 007a 013bc 007a 17.7b 173a 750b 81lb 897a 873a
D 32a 33a 006a 007a 013bc 007a 183a 173a 7066ab 789¢ 90.7a 863ab
100 A 32a 32a 005a 007a 015ab 0022 179b 169b 775a 822ab 907a 86.0ab
B 32a 33a 00%9a 0072 019a 005a 179b 172ab 776a 823ab 900a 86.0ab
C 33a 35a 007a 007a 0loab 005a 178b 169b 732a 3807b 903a 843b

D 32a 33a 005a 007a 009¢ 005a 182a 169b 762ab 807b 91.0a 853ab

z.y. Same as Table 1.

Eodg 2004 4k 2005 S FEAME R RE RS B 2 R VNI B IR IEE - AR RANIE 4 BT @ oRAE
BREE ST » 2004 4E T 2005 fEHAfE 3.1 B 3.3 S5—H01E 3.0 915 0.1 B 0.3 5 A5 » 2004 45
5 0.07 > 2005 EHILL T EAMEE—HA(ES 0.04 : BB 5 - 2004 £ & 2005 £ 1R 0.13 F 0.05 d—
HEfE 0.05 B 0.02 73515 0.08 & 0.03 - HFEEEEREEZKE ) EaiEm AH - 2004 45K 2005 £
THE(E 17.9%F 17.0%8 IR 15.7% 5 15.9% 0505 2.2% % 1.3% : & 0B 28 5E - 2004 25
2005 £ EAFE 7.63% 5 7.97% & —Hi{E 7.02% 5 6.79% 3 W15 0.61%F 1.18% : ¥IBRC LS E » i
R B 2 2 - 2004 £ ZEATE 90 4% > 2005 EHILI—EA{E 92 3% - B{ETS » —
FEAEANIEREMMER _HERSE  HELVEBZHY HEE EFGR (Chamura ef
al 1979 ; Z0Es > 1985) -

LtEg 2004 R 2005 FFEER T A EH KBS E O RRANE R WS E 28 SRR INE
SHIR  RAEPEAE > fFRBHAERSEERE—  ZEHELFIE30 & 3308 HHE » —HEMA
FHFE 60 kg ha! 190,07 §5 - ZHESRENR 007 BAEAE  MoHkE—Hes - BEH
MAEREEEERNEE ) B TH AU ZHER IR - (AR A EREREE T8 -
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8 Wang et ol (199G H A BB 5 BEASR A EREEZRAEHERE HEQEEE
JiTH - —HEVEEEIERE 60 kg ha’ T HA(E 50 ke ha BREIEY 6.83% K 7.60% R E AR E - FERFEE
AEEMEAEC TS EMEN - i (22 B AR SE EFEE R (Imabayashi et al.,1998 ; §F
& » 2000 ; Pirmoradian ef af., 2004) | BERLZGSE » WEREEEBER 24 -
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4. NEHRRRE RO R AR VMR R AR E  PLE
Figd. Comparison of the grain appearance and physico-chemical properties of Koshihikari rice between 1st
crop and 2nd crop.
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5. AEIEAFRE AR AR EAR MR R I E L
Fig5. Effects of different application rates of nitrogen on the grain appearance and physico-chemical
properties of Koshihikar rice.

Frdz 2004 £ K 2005 S F@FE S ECR AR RSO AR RSN R (LA E 2 B A5 RA(E]
6 s o RACERE GHE - — » ZEFERED A 3.0 R 33 . 0HTH - SREMZENEE B
AGE » B —H{ERR » (EERSERLIEE BEEE 55% » —i8 30% MM 200 R » [HM
HEEfREEEZRENEE  BEBREAE  —HRE-ERE - HERSRREFS R EE R E
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—Hi s HEQBESERE  DICURE—IFAR - BEARSEEWPERREZETEE &R
RIS SAH - SR SEEREESEEEEETEE -

EED DRSS  RBEEREL — IR N R B IR AFEEAE—
{8 60 kg ha! B " Hi{E 50 kg ha™ (M PR (LA E# E » RS ERILL B BE R 55% » —3& 30%
I 15%) R fE -
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Fig6. Effects of different application ratios of nitrogen on the grain appearance and physico-chemical
properties of Koshihikari rice.
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Effects of Application Rates and Ratios of Nitrogen on the
Grain Yield and Grain Quality of Koshihikari Rice

Chun-Chao Chuang and Meng-Huei Lin

Abstract

The field trials were conducted at Hsinwu, Taovuan in 2004-2005 to study the effect of
application rates and ratios of nitrogen on the growth, grain vield and grain qualities of Koshihikari
rice. The treatments included three application rates and four ratios of nitrogen. A randomized
complete block design with three replications was used. The results showed that the plant height,
panicle, spikelet per panicle and grain yield of Koshihikari rice treated with application rate of
nitrogen at 110 kg ha™ in the 1st crop and 100 kg ha™ in the 2nd crop were the best among the
treatments, respectively. Whereas the physico-chemical properties of grain treated with application
rate of nitrogen at 60 kg ha™ in the 1st crop and at 50 kg ha™ in the 2nd crop were better than these
of other treatments, respectively. The growth, grain yield and grain quality of Koshihikari rice
treated with the ratio of nitrogen, 55% ground fertilizer, 30% additional fertilizer and 15% sprouting
head fertilizer was better than these of other treatments in the 1st and the 2nd crop.

Key words : Rice variety : Koshihikari ; application rates of nitrogen ; application ratios of

nitrogen ; grainvield ; grain quality



