T ] B L o W PR 65:1-11 (1999) 1
for 3 Fiiz s
R PR HERT opmet

W B

55 AT q\aﬁlfﬁg:ﬁﬁ]l » FK E;E'I@'rﬁé%gfﬁ%ﬁ@ ’}%75‘]‘ YRR S [Wﬁi%gu[ﬂ—f{a
wa%ﬁ@w HOTSEPSI P (PR T L Rl ?%ﬁ%ﬁmwﬁ% i 1T £ B
GE R ¢TJI4~H[ 2 SRAYV R ERIAS ~ RS R RIFSAY Srp | Wﬁg’,ﬂ%ﬂlﬁﬂ,}‘v%@ ﬁgjo
=AY S N@?F‘fgh‘w [ Eﬂ‘eﬁ 0 1998 T WI[HIY IT@TﬁEE 1997 EEl‘ﬁﬁ
7 [ﬁjﬁ'méﬁ?iﬁfﬁq A = IR A ”ﬁﬁfﬁﬁjj Bl T T o F,ﬁm%“ﬁﬁl@ﬁ ;Ew?t[ ("
TR G T By {FRISER S {6 1 R GTHERT ;Ew?ﬁ TR
Y S IWF}EHE' ’,ﬂ’gﬁj [ﬂi&ﬁfﬁfﬁ&ﬁ AV S ITEWAE"EJ;‘ T f' Eﬁ‘iﬁﬁgﬁﬁ;g Ry
ﬁih‘v [ 1P1B | et OsET oI BT o SRR faﬂﬁ0~l/3plﬁﬂéfulﬁlﬁﬁ Eij‘ﬂﬁﬁ?ﬁl’@’?f%%ﬁ
(& [EH fgﬂﬁé%iﬁl}l%ﬁlﬁg o gﬁﬁﬁfﬁiw HE R F,H['E‘“\Pl r?{w&ﬁﬁ“
B PRI E Y S I@Tfﬁ'r HER U - NV l@fﬁi“*‘ R SRR
K= gugﬁﬂﬁ’ji%? L—?FEIFTJ*;}

Eﬁ&gi . 7?% N _ED-E I@TIE*I_E” o

il

Hil
@%ﬂ@kméﬁ’ﬂ%ﬁwﬁﬂﬁTﬂﬂﬁ@wE@$%’wﬂk%%$ﬁﬁﬁm
SRR = e R gV T EARTER S e t R R P — BEW R (lysine) > fil
ﬁ&@ﬁﬁ$®@W‘@ﬁﬁ%¢wF‘ﬁ'¢ﬂﬁvﬁéu@@ [EV K 67 20 e 1 857 B T

B B VT ARURT ) SEARE T AL W BT AU SR R R il (S
*Wﬁﬂﬁﬁﬁﬂ%ﬁW*oﬁﬁ$%ﬁﬁ%%ﬁﬁﬁ%w’Wﬁﬁﬁﬁﬁﬁwgfw%

1% ['T”TEJCAS WK ARYE o M B S [Wﬁi{f/uﬁ—r’m, AE s EREE
ﬂfﬁgglTif’rﬁngwg&g{Epmmw) FJyzp@j%_;J *H#Wﬁ'ﬁdjﬁlﬁl , ﬁrﬁl’ﬁr“jﬁ Vi

i 4 538 5 | TSPRSI R T2 g <

DL B S LA Y 0495 B -
> iR K UL -
B e R PTR E

¢ P L I LR L -



) Tl 1 L 3 o WA 5T+ 30

MELER 70X
- B ’F"[H|190%‘ ’F']r%167§7?\ ’FI?EI%FF ’F}HI*’J'IO%\ ’F'}%lf’JQO%FE\ ’F"[Hlfﬂ'ﬂ
%f;¢w+¢uf i ETOH 71 R B 50 1 BETR] » 410087 — B2 =
B [P A 4t F[H[Eﬁﬁiﬁlygﬂ%yﬁﬁﬁ o S FE 1 A > T 45C VIR N %
%B’J‘ 73 1 EHEE14+0.5% > ') i Satake IR RS IR AR Bk & > ') S EIMc Gill No. 2

hamal !

& F 1A B By Fiof o T SCBIUDY cyclon@*ﬂﬁ“ﬁ—j FIof ey fs > SR H P ea
RS = i 77 7 F& (Bran+tLubbe Infra Alyzer 500)3 f“'ﬁ =] 4—7}'” F ITE"TFAl £l
(crude protem content) °
SRR T s [%glzyd? ,?E”lsyFF F[iﬁlsyd? Fﬁl%’F F[?ElllyFF i 1895 ~ ﬁ[§%139
57? fg 1425FF F[Hmmoﬁb ELOTIES R [ 2R 15?1997?F~ W] [eZ 1998 %
Y ‘%fmﬁ”pﬂllﬁhﬁiﬂfﬂ% VERRE o YRk (A ‘/“‘Jiillﬁf%%l{ Pl
Rk~ S W R T A R
BT L ORE s i RIABE -~ LSHE ,%%1657%“;;675'#% b EAPR > 5519985 =
ﬁﬂl’%?ﬁ)ﬂ%@rﬁﬁll \*F" ‘FF'JTQEET?E'H, S A e ’%?fﬁ A EI o FA R
q'ﬁ%;;  [REEER— O EE ) H,{ﬁﬁrg[@?ﬁgk .
SRR F[?E”l? 584335FF7va TE1A25F L ZNAR] 0 #1999 F — 1] f‘E@mﬁﬁ",pilﬁa%ﬁiE"f
Euﬁ),ygz%&ﬁ Do SV B 5T 5% > SN, (0 kg/ha) ~ Ny (40 kg/ha) ~ Ngg (80 kg/ha)
N2 (120 kg/ha) ~ Nygo (160 kg/ha) ¥ Nogg (200 kg/ha) » 55 PR 4G H] > FLFI30% o 57~
SVIEIRI25% o BT OV IEIRI25% W FURI20% o SRS AR [RERER - T R ]
(S LSt
RN S RN FIRIL6NE ~ B 6THEY i ML 3OBEERATR] - 719994 ~ J[T
PR Tl L LY AR T ) BV AR R S R
F T O0~1/3F 3 H ~ 1/3~2/3F 8 # 1 2/3~ 1Ry fuFEpk > SR (REE R - O e
o [T@TFA‘EI’ o
FhEE 1 I]1998F — HAR 1999F — HymupA PIGEFS L Fﬁ[ TSR AR 0 19987F —~ Y
if?rf‘,ﬂ H25( » H H'6l[4ﬂpﬁl*’“10iF’ 19|[*’EVLF[*E79575’ 1999 — Eﬂﬁ*zrﬁiﬁ[ H
2t H HIIIIFET‘JF[H'*’J’IO#F 21 ([ £ F[*FW%'FO il AR N4 i A S
FIFIPIEUH ] 2 [l GS-20005] PR FF - WIERA W frod e VA e 1ET S &

T
=
1

%n% n—.l- aff

IR RIS 3 SRR o HVER RS9 MRRL VT o MBEETA PPt O
K F[[g’mgfl@?ﬁii;ﬂfyﬁj\ E"J [Pz B % o FL'sr * Fﬂf&%ﬁg’mg}f[@m%m A% P FIf o B
WL MI923.6% ) 0 (EEVET IR E 0 KU ETE ;[gwﬂjﬂr ’ Wﬁﬁlﬁr‘i%&?vﬁéﬁ LfE
i F‘«[ﬁ[%%(m) o BESREET B OIS OR3P O 8 P B R B O R T R
FLSEF TS B8 rﬁu%fg‘ﬁl‘ ATV RIS Pﬁrﬂ‘%H'ﬁrE'WﬁE" k=R = A
*Ppﬁ B U Vs F SR

—rr



%%ggl@’rﬁg NZ =1 3

RENENEARIER
BT ) R (R i) 2 S R S R MR ST
A8 T (G SO BT REIE 2 IO D S
ﬁEE@EﬁE#% JW%@t H%F*ﬁw#? A - R
[l #9855 A w#ﬁﬂ%ow &ﬁ%@%’u I [ 1B
ﬁ%ﬁ?,*ﬁﬁﬁ%ﬁﬁ fif w%%mfﬁv’ﬁl B 6TH R OB (S - < B[
VOO B R AR IpI%W%waﬁﬂiﬁ (1BLOTHI { FOYRE (S(F - ) o BT

FRERE R S RO RV R B [F“@Hlnenslamber— (16>F§J K R S 1TT A B
BIG913~37.2% 13 1 ;ciﬁku BB DR R R RT3 1 o6 HT64.8% » 0 3T A Y
sl lﬁnﬁj[ifﬁygﬁﬁ[ FAE ﬁ,J[:;EijﬁP ipl— FFRY o

E S PE#I@FEFJEHF EELE'I@T?[E'I %) P

Table 1. Comparison in crude protein content of milled rice among varieties

Variety First crop Second crop
Koshihikali 8.27 a' 8.75 ab

Taichung 190 6.76 de 7.13 gf

Tainung 67 629 ¢ 6.88 g

Tai Keng 9 5.69h 6.90 g

Taichung Sen 10 643 f 7.61 e

Tainung Sen 20 6.93 c 8.09d

Taichung Sen 17 6.67 e 8.22 cd

Taichung Native 1 6.89 cd 8.49 be

Taichung Glutinous 70 6.72 ¢ 7.30 f

Taichung sen Glutinous 1 7.57b 8.89 a

Mean 6.82 7.75

! Values within each column followed by the same letter are not significantly different at 5% level.
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Table 2. Comparison in crude protein content of milled rice among groups

Group First crop Second crop
Early maturity japonica rice 7.50 a' 7.94 a
Medium-late maturity japonica rice 599¢ 6.89b
Indica rice 6.73 b 8.10a
Glutinous rice 7.14 ab 8.10a

! Values within each column followed by the same letters are not significantly different at 5% level.



4 Tl 1 L 3 o WA 5T+ 30

I OPTIR  RR RR S EE OB RO T B~ R R e

BT ORI PP o SRR BRI o FUA O U AR T R R R R
FEVRR T 7 o A BB ok L ISR UET S B U (B08.24% > T (418.75% -
BI85 1 o o R (790 )y O RGPS FY {2 PR RO o 4T 2 R0 b
A ] ARG P A R e AR ESTEER E p O A R (sink)fE Do P
e[ VRV RUARSRE @y o b RRRFl 1Dl A, il P8 AR PR, - 22 Al P R R
W*/E F{B{%ﬁx lﬁfcﬂﬂiﬁ’?ﬁt@ F]l@‘?*‘ﬁ#ﬁlﬁrfiif?ﬁi}ﬂﬁ AURIN D~ EI[J%‘T‘%%~ g
ﬁj ]_W'JFF#*E' éﬂgﬁi@?ﬁi% pJT Bl [Ké@ﬁlﬁm?‘nﬁuﬁj[ft £ Figjyf Eumﬁzﬁuﬁﬁj ItF'J

fe o~ S RGP TR R R iﬁkﬁté‘*#%ﬁﬁfﬁ (SRR %%J‘g]ﬂl@'rﬁi'l F“F (% o
IR R e[ VRTS B PR Ry AL PRI RS ] Bk
Fe TR > HY RLINEY 1 g Sk R E R pu g R ﬁkfpl:ﬂ [Pk g Y I F ) R T

¥ o
TRABEZFHHENEEECEE

AT =R lﬁ%*ﬂﬁﬁftﬁ = ﬁﬂl‘ﬁifaﬂ TR D IIRIES ] E 12 o hy
o flt B [ S 4 8 I%F%'?H o RIS PRy o 2 SR
RN ST E |‘1'J WI(EAuR R Y > PR i e 2 > = IR A
R RIIEE % o ANRUIEL - {5 5 R DRI R R g B ~ ) o B

BRIIR] s ST IR > T IRy B BV B SRR e BT RY R HUD LA O
;fpﬁwmuﬁrmrfﬁaw%%ﬁf T B A {9 B 86 — -~ = Eﬂﬁ%ﬁ?’f“@’f?
gt J/%F,Hl(s) IR IR T BN IT@TF‘?E% F=— #1 f‘Eﬁ Gomez3 US)EJ?EBF g~ iz 4 & &
AURSf P r“j"ﬁjﬁﬁpdgﬁu F £ ’Honjy0(17)§§$[7[‘*+fp'ﬁﬁﬁfﬁf o R A B
o R g R R TS B R G )

30

%] ] b
+ =)l [e3]
L 1

Air temperature (C )
N
(o)

Month

[fi= ~ 1997 & 1 1998 & F | 55 VAR
Fig. 1. Change in monthly average of air temperature from 1997 to 1998.
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Table 3. Comparison in crude protein content of milled rice among seasons

Variety 1997 1998
Ist crop 2nd crop Ist crop 2nd crop

Koshihikali 7.12d"' 741c¢ 8.24b 8.75a
Tai Keng 2 6.34c 6.58 b 5.68d 7.11a
Tai Keng 5 6.33b 6.71 ab 630D 7.18a
Tai Keng 8 6.13 ¢ 6.43 b 6.18 ¢ 7.03 a
Tai Keng 9 6.02b 6.29b 5.69c 6.90 a
Tai Keng 11 6.38 ¢ 6.73b 6.26 ¢ 7.05a
Taichung 189 6.19 ¢ 6.59b 6.21c 7.10 a
Kaohsiung 139 633D 6.83 ab 6.54 ab 7.08 a
Taicnung Sen 10 6.18d 6.82b 643 ¢ 7.6l a
Kaohsiung 142 6.48 c 6.63b 6.62b 797 a
Tainung 67 6.03 c 6.35b 6.29b 6.88 a
Mean 6.32 6.67 6.38 7.33

!"Values within each row followed by the same letter are not significantly different at 5% level.
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Table 4. Comparison in crude protein content of milled rice among locations

Variety Tachia Tsaotun Peitou
Tai Keng 9 6.21 b' 6.20 b 727 a
Tai Keng 14 6.72 b 6.73b 7.99 a
Tai Keng 15 6.69 ¢ 7.75a 7.22b
Tai Keng 16 6.62 ¢ 8.30a 7920
Tainung 67 6.77b 7.40 a 7.02b

"Values within each row followed by the same letters are not significantly different at 5% level.
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Table 5. Comparison in crude protein content of milled rice among nitrogen fertilizer amount

Variety Ny Nao Ngo Nz Nigo Nago
Tai Keng Yu 58433 5.67d' 597c 6.01c 6.05c 6.35b 6.61a
Kaohsiung 142 571 e 6.17d 6.25 cd 6.52 be 6.76 b 725a

!Values within each row followed by the same letters are not significantly different at 5% level.
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Table 6. Comparison in crude protein content of milled rice among diseased lesion area of bacterial leaf

blight of rice plant
. Diseased lesion area

Variety

0~1/3 1/3~2/3 2/3~1
Taikeng 2 6.71 ¢! 7.16 b 7.57 a
Taikeng 6 6.22b 6.28b 6.53 a
Taikeng 16 597b 599b 6.22 a
Tainung 67 6.21c 6.59b 7.04 a
Kaohsiung 139 6.02b 6.09b 6.34a

"Values within each row followed by the same letters are not significantly different at 5% level.
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Table 7. The variation of crude protein content of brown rice among samples in race

Crop Variety Variation range Mean C.V. Sample number
% % %

Taichung Sen 10 8.4~9.3 8.8 34 6

1998 Ist )
Tai Keng 9 7.5~8.7 8.1 4.5 19
Taichung Sen 10 7.7~8.5 8.1 3.6 11

1999 Ist .
Tai Keng 9 7.0~8.4 7.6 5.1 21

2 PRI o ST

Table 8. The variation of crude protein content of milled rice among samples in race

Crop Variety Variation range Mean C.V. Sample number
% % %
1998 Ist Ta%chung Sen 10 8.0~9.1 8.4 5.1 6
Tai Keng 9 5.9~7.7 6.8 8.0 19
1999 Ist Taichung Sen 10 7.0~8.0 7.6 5.6 11

Tai Keng 9 5.4~73 6.3 7.9 21
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Variation in Crude Protein Content of Rice Grain'
Mei-Chu Hong?, Jia-Ling Yang’, Chih-Sheng Sheu’ and Wei-Ting Liu®

ABSTRACT

The purpose of this study was to investigate the variability of crude protein content
of rice and to explore the factors affecting them. Results showed significant difference
in crude protein content among varieties, seasons and locations. Crude protein content
was generally higher in early maturity japonica rice, glutinous rice and indica rice
compared to medium-late maturity japonica rice. Crude protein content in the second
crop was higher than that in the first crop. It was also noted that crude protein content in
the second crop of 1998 was higher than that of 1997.

The crude protein content of rice from Peitou had the highest for Tai Keng 9 and
Tai Keng 14, but from Tsaotun the highest were Tai Keng 15, Tai Keng 16 and Tainung
67. Crude protein content also increased with an increase in the amount of nitrogen
fertilizer and in diseased lesion area of bacterial leaf blight of rice plants.

Comparing rice grain quality in Tachia, the results showed that there was a
variation of crude protein content among rice samples. The average crude protein of
brown rice was higher than that of milled rice. There was also a positive correlation
between the crude protein content of brown rice and milled rice. The results can provide

farmers, breeders, processors and testers to improve rice grain quality.

Key words: rice, crude protein content.
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