PR RS R R i B e 65 ¢ 45-60, 2009 (45)

RERAERAE Sy REHKAGLFENRE 3 EES
e A

W &

AR 2006 ZF 2007 SRR BT SET - SEFNEHTER SIS
REDKREGEENE 3 WA E  EERAEIHE - 2N TERAEHE 4R &
MBI 3 Rl - PREMCEREERRET 0 3 B - RBSRET  AEBEkREESR
— » ZHAMERE BILLE SR 200 kg ha! K 180 kg ha BEHILR £F - {ERK SN R IR (L
HILA—HA(E 120 kg ha'' K —HIfE 100 kg ha' pEill(E - Gl 860 i KoK B A
= KREAENRE 3 SR EEHEE ELLHI(F 120 kg ha' K —HI(F 100 kg ha + H.53H1
DAEERE 50% ~ SEPE 30%K FEAE 20% 73850 R i

AR « kRS ~ BRE 3 3% - AFEHR - RIESER  ER - KE

KRG B EAEEEY - (HERBRAE AKER H e s SR
FYESRAR L] - It - 555 8 RA KR R s Bt - FRRER S E - DL
W HERITR (500 1988) » B5EEERMFTR AT B/ -

KiELE R ESTRIERFEERA (505% - 1985) LR HIfER HIFR
i o RS AR B — R - RN - B EES - (BN MR IR
IR FRAL R R - SERRERNERRE (MF - 1994 158 - 1998) - SpKREER
HEFEMNES SR B3 - 1997) - (2006) fii - SENEEEE IR —

" TERREEE T E R R RIS 405 44 -
P BN BB ACETEY « chuang@tydais.gov tw) -



(48) PR RN R T o 5 65 11

THARSRE UG 2.2 tha (42%) R 1.2that (21%) o SR[RIRRHARK AR B AR
£BRESFEMR #1979 fBE L KEREE R R AEFH - RIHERS
S (1998 ) BEHHURRSEEFERIEIL - — AL = GEIR (s 50 R |
W mmm - —HAPERIDAZE ZRGBIE (HffE7 20 K) RIBEER S -

H AR B e AR B R EES Technical Bulletin No. 1311 3 (CARAIEF -
1993 ) - SRFCMEDUGEVHRE « DIE B R AIE RS - HEAENYMERLME - HEEES
SRR E e L E R B SR S E R E S 2R SRR
e R (2% - 1988 ; Tashiro and Watdlaw, 1991 ) - Hi#llE{, & B SEHEK
(AR - 1988 ) « FpRiRRaE ~ RASMNE R EEE ZIRIERRGEEA ) —
HIFE B = HE SRR H BB R - RSB EOR 2R3 - [ E S & B8 -
A B R IEIE R H BN - Sl s g b e E RIS - R R TEEE - IR
BIFPRT Bird » BOEE oK SR s - (HE SRty & B s (30% - 1985 5 Chamura et al.,
1979) - fib4)  KENEEZHEAAESEREEEHEE - S8 NEHENE
SR £ERASHHEREN  BiEHEn NEEIEE - fEEkrEE
BEE o MiikESYE (8% - 1997 5 252 » 2000 ; Pirmoradian ef al., 2004 ) -

A R R E 3 R RS E  REE Y - HEFEWR - fmH
R A G AL E R - e ERHE RIS - SEREE YA

(32005 A  EEMFEHE BT BRI 02 I HARIRE R AR(1992)
AEREESAEN BN MHEE 20— - Al - BE—SREESHER
FAD RS R ENE 3 E R FOoRE 28 - FRlT R - WL E e
Ay E R AT 5 - iR AR RS FRA R -

M FF %

AEEE 2006 5 HITEZE 2007 55 T HIETENE B R A0 A D R
SLERFHAETT - (LIRS IERSE - BRI K 0T - SEE i A B R AT
SO AT - &3 R —HIfE 80 - 120 - 160 1200 kg ha™ » —HAfE 60 + 100 -
140 71 180 kg ha™ 4 258 ; &S ACR IR HIMEET 5 A ZEM 100% ; BT 50% » —
B C—HIERERE 20 1 THAE 15 1) 50%K C.EERM 50% » —3H 30% » FEAT 20%%
3%E - Ak 12 EH > BUEMSE R EREE 3 EE  NEIRE Tm < 3m=21m" - Gl



BRAERAES IR RERERE 3 MEERCAE LY (47)

R AT B —HIE 3BT 80 & 70 kg ha™ » ZHAFEHIR, 60 K 90 kg ha™ - @iE%:
SEIREEAE - SFIEREL G RIS ER R - A BRI REAE 100% - B RRELELAE
FOBIERS 50% - C BRHEENE 50% » GEIE 30%K FEE 20% - ICREHT A/ [\ EHEUR: 10
B AR —RERNE TR ER - TR ESRENY - SEE 100 FRETERFA -
W R R AT 14-16%2 [ - TR ML R UL B A - KB
LB S H © LHH Technicon H 7 #THE ( Auto-Analzer ) 77 H 4 i A7 &
(Juliano,1971) - 2.LATRLAMGEE B3 Al (NIR technicon ) HIEHHEHE - 3. 8%
BN ERE (Cagampang ef al., 1973 ) -
SAF LR DL SAS ( Statistical Analysis System 6.10,SAS Institute ,1990) f£=0EfT
A BRI R I - LA WS B ( Duncan's multiple range test )
B ERE A =R -

b R LA

— > BRAERAESEXRLHKELEME S RREMRAEELRE

h—HIE AR 3 WAEERERMS » 2006 FESHEIE IS 86.6-
100.4 cm + 2007 FHI[7 752 83.6-96.7 cm » HA DI EERH & 200 kg ha' HAE 50% - SEAM
30% 5 TR 20% B A R - 1 DAASE & 80 kg ha xR ELANAH R BERL-EAL S i
% ; 2006 SF 7 FEEHS 15-21.8 37 0 [ 2007 SEHIA AL 16.2-18.8 & 1 2006 fF 7 FE
Sy 88.5-91.7% » ] 2007 FEH S/ 88.4-95.0% ; M E-S BB TR g K — FE kTt ist
B 2006 R BRI BRI 441-536 tha » Jiij 2007 SEHTSHL 4.07-5.47
tha » HADUESRAIE 80 kg ha” H M ERDIIERE 50% « SEAE 30% kK FEAE 20%
PR (F21) -



(48) PR RN R T o 5 65 11

# 1. BRRHERAESE R - HEKEMELE 3 RREENLERZTE
(2006 1 2007 )

Table 1. Effects of application rates and ratios of nitrogen on the agronomic characteristics
and grain yield of rice variety Taoyuan No.3 in 1st crop {2006 and 2007 ) .

mHE R it feE= THE —HER B ER
Nitrogen Plant height Panicle Fertility 1000-grain Spikelet per Grain yield
weight panicle

HWHE S 2006 2007 2006 2007 2006 2007 2006 2007 2006 2007 2006 2007
Rates  Ratios

ke ha'! cm no. hill* % g no. panicle™ tha'!

80 Af 86.6b" 836b 17.5ab 162b  892a 950a 24la 24.0a 665gf 654a  44lb  4.69cde
B 896b 842b 189ab 17.6ab 893a 91.7a 23.9ab 22.6a 719 61.6a 507  4.38cdef
C 909 91.0a 167ab 17.2ab 906a 884a 23.7ab 223a 829b 6152 5362 547

120 A 91.9ab 846b 174ab 17.0ab 885a 921a 2452 21.6ab 708ef 60.2a 5032 4.22¢f
B 90.1b  86.6ab 199ab 18la 891a 929a 242a 21.6ab 63.5g 62.1a 4.98ab 4.58cdef
& 98.1a  893ab 19.0ab 184a 90la 903a 229ab 185b 72le 70.6a 5352 4.07f

160 A 949ab 858ab 184ab 173ab 911a 89.6a 244a 21.6ab 73.1de 57.6a 5282  4.36def
B 95.1ab 864ab 2182 183a 903a 930a 231ab 2232 698ef 6152 499%b 4.69cde
C 9692 906a 195ab 184a 894a 91.2a 221ab 222a 768cd 56.1a 5.07a  4.78cde

200 A 95.0ab 888b 21.0a 1822 889a 91.5a 209 221a 769cd 6292 4.7%b 5.33ab
B 94.0ab 90.0a 184ab 17.9ab 91.7a 93.1a 23.7ab 22.6a 785bc 643a S524a  4.91be

C 1004a 9672 150b 188a 904a 905a 224ab 21.0ab 91.1a 669a 52la 4.9lcde

z @ BRI
A EEEE100% - B ¢ ERAEEEREA 50% « C @ ZEEE 50% -« JEAF 30% B REAT 20%
Nitrogen ratios
A. Ground fertilizer 100%.
B. Ground fertilizer 50%, Additional fertilizer 50%.
C. Ground fertilizer 50%, Additional fertilizer 30%, Fertilizer for sprouting heads 20%.
v | FfT SRS R TR S R BB Sk RN EE
Means values within column followed the same letter are not significant by DMRT at 5% probability level.

LI E AR R 3 B B BRI S - 2006 FEESTHL 79.8-84.7 em - i
2007 FFEHI/THL 92.9-99.4 em ; 2006 F 7B 12.7-16.9 % - T 2007 R
11.7-16.0 32 ; iFEmMH AL AE R « TR E L —FER Y8 20 5 — 20k © 2006
BRI 422-4.89 tha™ » [fj 2007 FFHIATHL 3.04-4.21 tha» o D EFEFHE 60 kg
ha' » AR BEHER (£2) -
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#2 RFRHERAESECRE ZHEKEMELE 3 RREEINLERZE
(2006 1 2007 )

Table 2. Effects of application rates and ratios of nitrogen on the agronomic characteristics
and grain yield of rice variety Taoyuan No.3 in 2nd crop (2006 and 2007 ) .

mHE e it feE=x THE —HER B ER
Nitrogen Plant height Panicle Fertility 1000-grain Spikelet per Grain yield
weight panicle

HWHE S 2006 2007 2006 2007 2006 2007 2006 2007 2006 2007 2006 2007
Rates  Ratios

ke ha'! cm no. hill* % g no. panicle™ tha'!

60 Af 80.0b" 935¢ 1352 139ab 9182 8l.7bc 21.9a 209ab 829a 823ab 4222 3.04e
B 7980  93.6¢ 1452 12.8ab 88.5ab 844abc 208ab 21.3a 822a 091.lab 4.33a 3.60bed
C 8l.4ab 929¢ 144a 11.7b 91.1ab 852ab 21d4ab 21.5a 990a 0983a 4.87a 3.64bed

100 A 824ab 949abc 1392 16.0a 872b 85.1ab 209ab 204ab 87.8a 88lab 4.6la 344bede
B 82.5ab 947abc 1692 13.5ab 88.3ab 84.labc 19.6b 209ab 864a 75.0b 484a 3.16de
& 8l.7ab 941bc 1372 15.2ab 894ab 869a  20.9ab 21.0ab 86.0a 885ab 4.69a 3.86ab

140 A 8472 984ab 12.7a 134ab 88.3ab 859ab 21.0ab 21.0ab 77.0a 90.lab 4.72a 3.8labc
B 82.0ab 97.1abc 164a 14.0ab 904ab 853ab 21.7ab 20.7ab 853a 768ab 4.53a 309lab
C 84.1a 93.0¢ 1292 13.7ab 89.1ab 83.labc 214ab 22.0a 1000a 85.8ab 4.6la 330cde

180 A 83.7a 994a 1592 12.7ab 89.7ab 84.5abc 20.7ab 189b 9552 859ab 4.8% 390ab
B 8352 973abec 154a 16.0a 88.6ab 83.7abc 20.1ab 21.1ab 78.0a 752b 424a 42la
C 82.0ab 96.1abc 155a 13.0ab 90.5ab 80.lc 21.1ab 20.3ab 81.8a 85.5ab 4.84a 3.59bcd

z.y. Same as Table 1.

FLg 2006 K 2007 A FE A EE KRS ENE 3 57 B8N EE E 2 -
KL 1 P o KRS R E S R g - —HIfEDLE SRR 200 kg ha''
o HAERILAE R 140 kg ha'' K2 180 kg ha™' FRAHRAA SN - BB - FRE R R
b B I 5 R R S 2 5 5 T — W E— Rk LA S5 T i 200 kg ha' F
M I FE R A 2 5 WP R E R Tt B = AR E
EYEREEAEH MMM NES - —BIELIEZEHE 200 kgha 5 - BHEALH
BRI A 0.18-03 tha (3.7-7.9%) » “HIfERIDI AR 180 ke ha' Z MRS
g HoAth P SR P B 0.13-0.33 tha (3.1-8.4%) - $E% (1997) WRFefEH /KRG ERED
Far HE BB (2006 e EAIEREELE S “HREERS B E 42%
K 21% - BAAGH B R 2 AL -
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Fig. 1. Effects of different application rates of nitrogen on the agronomic characteristics
and grain yield of 1st and 2nd crop of rice variety Taoyuan No.3.
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Fig. 2. Effects of different application ratios of nitrogen on the agronomic characteristics
and grain yield of 1st and 2nd crop of rice variety Taoyuan No.3.
{ A:Ground fertilizer 100% - B:Ground fertilizer 50%, Additional fertilizer 50% -

C: Ground fertilizer 50%, Additional fertilizer 30%, Fertilizer for sprouting heads 20% )
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- ARAERARESEEREIKELERE 3 KRNI LM E R E

F—EEARE S RN 3 SRR VM R BB M S ¢ KEGEIHE 2006 774
3-3.2 » 2007 LEHI/TAS 3.2-3.4 ;B ATE » 2006 FE/1FS 0.05-0.10 - ij 2007 SEH/ 5
0.02-0.05 ; 2006 FEZIHE /AL 0.11-0.16 » [iif 2007 LB/ THL 0.05-0.07 5 2006 4E 27 Fij
BRI 16.0-16.5% » i 2007 FH]ATHY 16.9-17.5% ;5 2006 4F 2 H7E 'S /17
5.73-6.21% » [fj 2007 FEHIATH 5.77-6.12% ; 2006 4E2 BERRIRAL /1L 80.7-85.7 mm -
1 2007 LERI/ T34 83.4-87.3 mm » 57 KAGERIE L H - ARG - fHERER
B R AT M MR (2 R R BB D AR 120 kg ha > H 328 AN
R RMEEE (£3) -

7 3. RFEMER A SRR RN 3 MORRI M R P L E R
(2006 1 2007 4)

Table 3. Effects of application rates and ratios of nitrogen on the grain appearance and
physico-chemical properties of rice variety Taovuan No.3 in 1st crop {2006 and

2007) .
ko ZE =] HH HHER HEnE - BEREE
Nitrogen Trans. W.Center W.Belly Amylose Crude protein  Gel consistency

MRE sEoE

- 2006 2007 2006 2007 2006 2007 2006 2007 2006 2007 2006 2007
Rates Ratios

kg ha™ % %o mm
80 A* 31a¥ 33a 007a 002a 0.14ab 0.07a 164a 169 586a 598 843a 85.4a
B 3la 32a 0.06a 002a 0llab 0.07a 164a 169 594a 6.052 820a 844a
C 31la 33a 0.052 0.03a 0.12ab 0.06a 165a 172a 573a 583 830a 844a
120 A 32 32a 0.09a 0.02a 0.12ab 0.05a 16.1a 173a 6.04a 59la 857a 873a
B 3.0a 332 0.09a 003a 0.l13ab 0035 163a 172a 595 5772 847a 863a
C 31la 322 008 0.03a 0l16a 006a 164a 175 585 579 833a 873a
160 A 3la 33a 0.07a 0.03a 0.l13ab 006a 162a 172a 59a 595 847a 853a
B 32 34a  0.10a 0.03a 0.12ab 0.05a 16.1a 175a 6.18a 6.12a 843a 85.7a
@ 32a 33 0.10a 003 0l1lb 007a 16.0a 174a 6.10a 6.0la 8l3a 843a
200 A 32 33a 0.052 0.03a 0.12ab 0.07a 162a 174a 6.16a 597a 843a 85.1la
B 32a 34a 0.06a 0052 0.13ab 0.07a 16.la 172a 6.1la 6.00a 8l7a 834a
€ 3la 34a 0.10a 0.04a 0.1lb 0.06a 16.la 173a 6.2la 593 807a 838

z. v. Same as Table 1.
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LTRSS RENE 3 SRR VM R BB M E ¢ KELERHE 2006 7714
3-3.3 0 [ 2007 SEHIAHLY 3.1-3.3 5 2006 270 E/5S 0.01-0.07 » T 2007 -5
0.03-0.05 ; 2006 71 HTHL 0.06-0.12 - i 2007 FH[/+52 0.03-0.10 ; 2006 £ 7 HEE
W 5Y 18.3-18.6% » i) 2007 A/ THL 16.0-19.8% - Horp 2006 F£ K 2007 F5 L&
FIfR 180 kg ha™ » H A IEAS B ELEAE 50% « SEAE 30%K FRAE 20% B ERE 5 2006
FEZHEBEHBHL 6.07-6.48% » [f] 2007 FEHIAHLY 6.10-7.04% ; 2006 427 SRR AL
ST 88.3-92 mm - 1] 2007 FERIS 5L 87.7-95 mm (Fe 4) o 2B ISR RIS MR
AN HAAROR Y R B LB R 7 FEAT 2006 SEF 2007 ARG E— ER R S -

£ 4. B FZAERAESIRE I KESERE 3 PR R b E -2
(2006 #1 2007 4£)

Table 4. Effects of application rates and ratios of nitrogen on the grain appearance and
physico-chemical properties of rice variety Taoyvuan No.3 in 2nd crop (2006 and

2007 ) .
Ak ZEHE =] ®H HEES HEAE  HERCLXE
Nitrogen Trans. W.Center W.Belly Amylose Crude protein - Gel consistency

MR srEoE

B 2006 2007 2006 2007 2006 2007 2006 2007 2006 2007 2006 2007
Rates Ratios

kg ha % %o mm
60 AT 322" 32a 0.05b 0.05a 0.08abc 0.05ab 185a 196a 6.17ab 6.18b 90.3ab 91.7ab
B 3la  33a 0.04b¢ 0.03a 0.07bc 0.08a 185a 18.7ab 6.08ab 6.15b 89.7ab 92.0ab
€ 32a  32a 0.01d 003a 006c 0.10a 186a 1952 6.08ab 6.21b 90.0ab 90.7ab
100 A 3.0a 32a 0.05b 0.03a 006c 0.0% 184a 194a 6.10ab 625b 91.7a 95.0a
B 32a  32a 0.03bc 0.04a 0.07bc 0.04b 185a 19.4a 6.14ab 6.10b 91.3ab 93.0ab
€ 3la 3la 0.05b 0.03a 00%bc 0.03b 184a 16.8b 6.33ab 6.58ab 90.0ab 89.3b
140 A 32 33 0.07a 0.03a 007bc 0.03b 185a 19.2a 6.40ab 628b 89.3ab 88.3b
B 31la 32a 0.05b 0.04a 0.1lab 0.04b 184a 19.1a 6.07b 624b 89.3ab 91.0ab
C 32 33a 0.01d 0.035a 0.09bc 0.04b 183a 16.4b 6.29ab 6.88ab 88.3b 91.7ab
180 A 332 33a 0.01d 004a 012a 0.04b 185a 19.1a 6482 o6.46b 893ab 88.0b
B 332 32a 0.02¢d 0.04a 0.06c 0.05ab 185a 19.8a 6.44ab 6.35b 90.3ab 87.7b
@ 332 33a 0.01d 005a 0.06c 0.05ab 183a 16.0b 6.44ab 7.04a 92.0a 91.0ab

z. y. Same as Table 1.
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i al., 2004 ) NG AE I T HIF LR RIR 120 kg ha' B —IBIFF 100 kg ha”
Ryl -

Fi 2006 2R 2007 R FIUINS SR ED KRS FERNE 3 Sk SR 5L
T GERAE 4 TR - —  CHIES B R EEIIE S B 31321 — - =
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Fig. 3. Effects of different application rates of nitrogen on the grain appearance and
physico-chemical properties of 1st and 2nd crop of rice variety Taoyuan No.3.
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Fig. 4. Effects of different application ratios of nitrogen on the grain appearance and
physico-chemical properties of 1st and 2nd crop of rice variety Taovuan No.3.
( A: Ground fertilizer 100% - B:Ground fertilizer 50%, Additional fertilizer 50% -
C: Ground fertilizer 50%, Additional fertilizer 30%, Fertilizer for sprouting heads 20% )
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fra Ll FAS RS o —  ZHIfES MM %35 200 kg ha' K 180 kg ha™' JEHRTEEYE
B e ST R 2 BN MoK N R M —  HAPERI L
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Effects of Application Rates and Ratios of Nitrogen on the
Grain Yield and Quality of Rice Variety Taoyuan No.3'

Chun-Chao Chuang

Abstract

The field trials were conducted at Hsinwo, Taoyuan in 2006-2007 to study the effects
of application rates and ratios of nitrogen on the growth, grain yield and qualities of rice
variety Taoyuan No.3. The treatments included four application rates and three ratios of
nitrogen. A randomized complete block design with three replications was used. The results
showed the agronomic characteristics and grain vield of rice variety Taoyuan No.3 were the
best in the treatment with application rate of nitrogen at 200 kg ha™ for the 1st crop and 180
kg ha™ for the 2nd crop, respectively. Whereas the grain appearance and physico-chemical
properties of grain were better with application rate of nitrogen at 120 kg ha™' for the 1st
crop and at 100 kg ha™ for the 2nd crop than other treatments, respectively. Based on the
economics and grain qualities, application rate of nitrogen at 120 kg ha™' in the 1st crop and
at 100 kg ha™ in the 2nd crop, with the ratio of nitrogen, 50% ground fertilizer, 30%
additional fertilizer and 20% sprouting head fertilizer were the best treatments on the grain

vield and quality of rice variety Taoyuan No.3.

Key words: rice variety, Taoyuan No.3, application rates of nitrogen, application

ratios of nitrogen, grain yield, grain quality
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