th¥g B ¥p3e (Jour. Agric. Res. China) 42(4) : 337~344 (1993)

7J<7F€é5%i?f’i%ﬁ7?ﬁiﬁﬁ}i B H AR
%”:ﬁ'}iz‘lké’a? gl

A N

HE  FREBREY - RS HEASAERSECESIEME  ER—REEEEGT
LA IR AT SRR B AR » RIEHWERNER S » DRGSR AR KA
MR » REMRRGEIRERRZ 2% o YIS HRETR » MEN LB ERERAMLE
MR REARZ 2R HAB RIGAES —HIFE1.18% %68.84% » 55 “#I1F H0.17% 259.66
% » HREGERFEEM 2 R AR E AR E IR Z 88 > FIgHmTE H0.21%
F25.34% o MR REFKFOT— » KIS ERIERER  BREART R H2.
02% o 3| H BAZHAME R IRRT FRMAMME - ‘}}Eﬂﬂﬁﬁﬂiﬁﬁhﬁféuﬂiéz}:ﬁﬁﬂj
11.5196827.48% o BUBIFRI M RF R R BT R LE » MBURHABR Z RFERS
43.48% - ¥R BZEHAH B SR 82 - ERFMBENHTRKRMEZLE M@T
R HRAE B RRL 2 tHIR AL SRR R » TR HHH6.93%6 o I ¥ BB 2 7
BT R ER GNP IIHIRI0.63 AT

RAERER © AKAE ~ BAAERL ~ BRIEAR o

AFEZ BN » HAE R EEBENE (palea) ~ 75 (lemma) ~ #7H (sterile lemma) &K
/NSl (rachilla) SRR AR » REERHANFERENTFE (ovary) RiZH (pollina-
tion) BEMMK » ARFEZEN BHHAELLRE ERABEE - IRFEEHEZHEE > RAERBR (
lodicules) ZW?M’F%!E@W%?EE@JHE%% HEpR M RERE - BRI EERAIE IR 7 8k
Z RS B BT RER s ERCKRRIERE - LRBEABZE M) ¢ [Engg] @10,
= [FAEM ] “O% o AR b% [BA%ERI] (unclosed glume grain) o BESRFEIE1933FELHE
Wty (BRG] —RZ s » BHANXAE sorachi MEPFHIAE —EEAZSE  HNEEEFR
HERBMETHAREREEER® o (BB R1E B Rl i E LA rBREER o

BN ZREA » AERE— IR BMREKN B E R ERWRATER - REBIERETRET LR
o R A AR EEEHENFERES » BERBERRBO L AELE  MHERRS BT R
B WERBRRZRE o EHit » K55 B e B RS EE < AR A AR » FEAtE R
BB THENZ BEWE » WE—SHENFEN SRR FTRMEZHE  HEEENEERE
FIRBBORT » IREERERMEZEE » REHRAKRMLESRERRZSE o S eRsREE
Wt o

MEEE %

EMEREHBT  HITHREE 16
AR R R SRR ST P B R O B E WRARREE - é?@é‘ M o

DO —



338 hEEREME F 2 B F 4 M 1993

FRBRREEN—F8— - ZHIFERBRERRS NG 8 BANERREREE24E
IRRI RAlFEE [R60F4ME » h1 EARL R ERAIRIBERSE1SE S4B UHEM K - $RFEHE
HEF » R » BAH » TTHREE2S X 20250 IRA BB TR EH T R E R — RS BB R THIG
» B R RIR R N 7 B A AR AR - B HERNBTSREERE - RE - BNE
RN HBEFRRER - RARIESMEZBERER K > 5METEERIRK10~207 » 4
FRAEBARNAERE L2 iR BB AR - A RIER BIRAL » MURERBEEIIRRIR & » SRR
PERIUHAE - AEHERWERIRAR HNZERE - BRI » MR HEr bR s
BRI R G EREBFRL - R AERE  RRRAMNERFREES » MTREARNEEY
AN » BMESVER ERRLRIEE - ERSEZ IR EARE - WiRE [F8k] - FEHAAHEE
BREABRREREE TS AEEREE - BEE - BFY - MATHEREKSES - KR
HAEERRERTRERRRER (BEBTAL ~ JEREL ~ F0K ~ ZEN) B4R - BFRnisry
ZRIERERBRERNZ EE T HE -

#w R

— ERERNENECRR

PSR KTE M C R » YIS AERRANER]L > MRP B BN AT EEE - BT
AHARESRS NP HMEFRNRE » REHBENEENHREE LN ZRTE © £58
—JAIERATIREAY26/E ME T - HBREEE H1.18% 268.84% » LU B6THEHI 5 4 AR {E » Halezola
RVBAEARRE » HARL21.01% 25.0% M EH RS F10ME - (SERMEK38.46% « EH=
MfERTER B2 A HBRME H0.179%%59.66% » LAE BRT0R N E £ R{E - Halezola
HYBAEARE - MIIANHE1.01% 25 0% KM EBR S A 1408 » (GHERREB133.33% © &R
BURBRSR B AR REMARRZZREE - BUBRES (194D “VEIAEZ (1961) ©
SRR o RIFRZZRE » MEX—HESTTEL - S—IEMENEZ L TRSEE
ZHItER - BRI Z BAEREE T HIIFEREEY o BE—EREDSIH22EHEE S
S - R ZRI0R2 - ARPATE HREE67 - & M58 R Akivo =54
s B —HIF BREREE T HIFIRESN - KRS RES B AR RS » THRR
FHH0.21%63825.34% © REREB A S RERANRKS » HRPAE KL - B8 - PERSESZTBME
FR¥TRBRAE K - MEHERMIEZTR > THHMERL S BERREEREVE  ERFEZ AN
BHAARRE BRI R — S i8R o

® 1. TAMERIBIERERL IR S

Table 1. The occurence frequency of unclosed-glume grains among tested rice varieties.

% of No. of variety in
unclosed-glume

grains First crop Second crop
0.1~ 1.0 0( 0.0)z 11( 26.2)
1.1~ 5.0 10( 38.5) 14( 33.3)
5.1~10.0 4( 15.4) 7(16.7)
10.1~20.0 4( 15.4) 3( 7.1)
20.1~40.0 3( 11.5) 5( 11.9)
40.1~60.0 3( 11.5) 2( 4.8)
60.1~80.0 2( 7.1 0( 0.0)

Total 26(100.0) 42(100.0)

z Numbers in parentheses are percentages relative to total.
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Table 2. Differences in the percentages of unclosed-grains of rice varieties between the first and second crops.

% of unclosed-glume grains % of unclosed-glume grains

Variety Variety
Ist crop  2nd crop Diff. 1st crop  2nd crop Diff.
Taichung 189 3.02 0.93 2.09 Akiyo 2.21 6.19 - 3.98
Tainung 62 1.99 0.53 1.46 Odomemochi 3.58 0.46 3.12
Tainung 67 1.18 1.43 —0.25 Kosihikali 20.60 2.40 18.20
Tainung 68 6.67 3.44 3.23 Hisonomochi 17.63 3.13 14.50
Tainung 70 3.41 0.17 3.24 Asamake 30.24 17.31 12.93
Chianung 242 1.46 1.25 0.21 Hatsuhosi 36.02 22.01 14.01
Taikeng 2 1.78 2.64 —0.86 Akihikali 53.60 28.26 25.34
Kaohsiung 142 15.34 8.27 7.07 N-266 44.61 22.49 22.12
Tainan 9 5.89 1.04 4.85 Nisiumi P14 51.35 34.04 17.31
N-277 7.62 0.35 7.27 Hosinohikali 61.93 43.18 18.75
Taichung 3.35 1.13 2.22 Halezola 68.84 59.66 9.18

Native 1
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Table 3. Analysis of variance on the rate of unclosed-glume grains among crop seasons and varieties.

Source of variance D.F. S.S. M.S. F-value
Crop season (S 1 1,505.802 1,505.802 102.44**
Variety V) 21 31,149.943 1,483.331 100.91**
SXV 21 1,451.174 69.104 4.70%*

** ! significant at 1% level.
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Fig. 1. The effects of rice type and origin on the occurrence
frequency of unclosed-glume grains
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Fig. 2. Ten-day averages of maximum and minimum temperatures and
rainfall during the experimental period of 1992 at Chiayi area.
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Table 4. Germination rate (%) of closed-and unclosed-glume rice grains at different intervals after soaking

Closeness Days after soaking
Variety g gme 3 . 5 6 " ) Total
Halezola Closed 1.94 17.48 51.46 19.41 7.77 0.00 98.06
Unclosed 5.32 30.85 42.55 12.23 4.79 0.53 96.27
Akihikali Closed 3.57 25.45 39.73 20.98 7.59 1.79 99.11
Unclosed 10.00 34.55 31.82 8.18 6.36 0.91 91.82
Hosinohikali ~ Closed 0.60 11.90 55.95 21.43 7.14 2.38 99.40
Unclosed 3.30 25.82 44.51 12.09 6.04 2.75 94.51
N266 Closed 6.25 28.98 58.52 5.11 0.57 0.00 99.43
Unclosed 12.95 49.22 31.09 3.63 1.04 0.52 98.45
Nisiumi P14  Closed 1.48 24.14 53.20 13.79 6.90 0.49 100.00
Unclosed 5.59 31.68 24.72 9.32 4.97 1.24 97.52
Average Closed 2.77 21.59 51.77 16.14 5.99 0.93 99.20
Unclosed 7.43 34.42 38.94 9.09 4.64 1.19 95.72
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Table 5. Comparison of characteristics between closed-and unclosed-glume rice grains

Abnomal brown 1,000-Rough rice 1,000-brown rice” 1,000-normal

Variety rice* (%) wt. (g) wt. (g) brown rice wt. (g)
Closed Unclosed Closed Unclosed Closed Unclosed Closed  Unclosed

Halezola 11.27 15.24 24.26 24,12 21.36 21.20 21.67 21.82
Akihikali 18.79 29.23 23.66 22.91 20.13 18.32 20.56 20.73
Hosinohikali 16.00 24.21 25.14 24.49 20.74 20.36 21.27 20.88
N 266 8.78 17.11 27.27 26.15 23.71 22.51 23.74 24.31
Nisiumi P14 16.13 19.79 23.24 22.75 19.75 19.34 21.02 20.71
Average 14.19 21.12 24,71 24.08 21.14 20.35 21.65 21.69

z Including malformed, dead, and coloured grains.
y Including both normal and abnormal brown rice.
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The Occurrence of Unclosed-glume Grains in Rice

and Its Relationship to Grain Characteristics'

Cheng-Nan Chao and Yi-Sin Chen?

Summary

Grains with unclosed glumes (palea and lemma) at maturity stage are usually obser-
ved in many rice varieties. However, the occurrence of the unclosed-glume grains among
different types of rice and between crop seasons under local conditions are unknown.
Experiments were conducted in the first and second crops by using locally bred rice varieties
as well as those introduced from Japan and the International Rice Research Institute (IRRI
) . Experimental results revealed that the occurrence frequencies of unclosed-glume grains
varied greatly among the tested varieties, ranging from 1.18% to 68.84% in the first crop, and
from 0.17% to 59.66% in the second crop. The frequencies were 0.21% to 25.34%higher for
the first than for the second crops. Japonica rice introduced from Japan and Indica rice
from IRRI exhibited had higher rated of unclosed-glume grains than the varieties developed
in Taiwan. The unclosed-glume grains usually showed higher percentage of abnormal
brown rice and had lower 1,000-grain weight as compared to the closed glume grains.

Key words : Rice (Oryza sativa L.) , Unclosed glume-grains, Grain characteristics.
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