(#4853 (Korean J. Crop Sci.) 40(5) : 662~669(1995) ]

BRI IRAE 2L B O|Af AR B AR HE=ER

FE— - ARA -

eFE - BB~ HWRE™"

Effect of Temperatures during Ripening Period on
Morpological Characteristics of Rachis-Grain in Rice

Jeong Il Lee*, Jin Chul Shin* Je Kyu Kim*, E Hun Kim** and Dong Ha Cho**

ABSTRACT : To clarify the effect of temperature during ripening on grain quality, rice plant
which was grown under normal natural conditions untill heading stage was subjected various
temperature regimes during grain filling stage. Three varieties, Odaebyeo, Hwaseongbyeo and
Dongjinbyeo weére used. Grains on primary and secondary-rachis branches were harvested
seperately and measured specific gravity, grain size and weight.

The optimum daily temperature for grain filling of rice during ripening period was about 22°C
and grain filling under alternating temperature(26 /18, day /night) was better than constant
temperature(22 /22°C) based on 1,000-grain weight and yield. Grain size based on volume per
grain was smallest under the constant temperature of 22 /22%C. The size of secondary-rachis
branches was smaller than primary-rachis branch. The difference in size between primary and
followed by Odaebyeo and
Dongjinbyeo. The temperature regimes treated did not influence the grairi size difference be-

secondary-rachis branches was biggest in Hwaseongbyeo,

tween branches so much. The 1000-grain weight was lighter under high temperature than low
temperature in Odaebyeo, but reversed tendency was observed in Dongjinbyeo of secondary
rachis-branches.

Key words : Rice, Grain filling, Grain distribution, Ripening temperature
BRME 5 oRie] kA D wmES BRV

THFE A wES A Het, 53] B
M REEE| TRAAY T2 FHHEWEI

H o] B HEE TR £ BEY pwEs
A e, Z20E B T gKigel 1T
Seizbel uwlelt @ HEHE 1.73HC] HHEEA

28Col X BEMRgol 348 By 18TNA
£ BAMolEtE 48 °), HupEfES 508 o]
4 EATL HE0@ v g3, BF SYe B
POETT HES B AT BiE 2 R BRES] %
mikio] BATET: 22Y, B TALe) 2K MAERLIS 36H
o] AT}l 3} r}erio,

B B BELTS T HE =275 BH
BE Fibko] Bol AR SRS TRl
T B &S Ritshd BHgM = 2318 o
A k= f@rmolH, B#ol H435H o] FolFe
utel FIEROl & BEaol Al BRI
FlEkot Wol Aok ol 53] Bl &M

* et B35 (National Crop Experiment Station, R.D.A., Suwon 440-100, Korea)
= ITE RSB BR% (Dept. of Agronomy, Coll. of Agri., Kangwon National University, Chuncheon 200-701,

Korea)

95. 7. 18 ¥

— 662 —



o] Hino R &i@aE gl oS ATk, Bk
19 Kol Higl Asodle Bg & FH1L
o) Figo] WELA AT ik RE-S A uk
W, (B Aol BLe KEY BiLEDS
Tigol BEIA oL BaArio]l dojA A &i#
WES 253 #EinE AP, A, Aimi¥= B
BRS 21~25C BE stgoH, e 22T
LTAME Bl %S Terhal stRvHo,

RES SEERE LEY Bawl B 2
A e e, g2 BB A8 Bk
HEE) wE FREe] SR Rot lE 1.15
LlEo) FigkEo R dte Aol vigAsgy |
HHAD.

waba] A FRacol = EREEO] Bl B
ol 1] X) = BB W) 7] Aste] BRI $o
BMEE 2 EEsle] o]Ahg 1, 2RBMERE #
&P on, ghe] hEY ME 2 A7 Bk
o ®EE 5 AKXl BREAE 2R W&
B BEES s stk

Mt R FE

A HizeE 19934 B ATREE (K
B dbiE 37.2°, AR 127.9°, ¥R 39m) oA &
FEAT. Bwpko] OE HEY, fE&RY, By
g #tR9oH, Xngfe BEESS 25
817 slslo] HemERES RiEwWE 5F 68, T4
) e E 5H 15H, RS HESE 58
2989 Ztzt A ERXE(60x30%X2cm, 448 794)
of TE Lk RSt 20Y HHE, EFO
IE WS EES 1/5000a HIUTEE(4C )
of XE% 3tE BRst] ALREKZE Bt =
o] FAR £FEol A g A AR ARIKE

ANA AetA st THE 1). RBE BES 22E
BREE SRESE BT

MEES TE% N-PO-K0E 247 1.0-0.5
-0.5g% HERBIA AL, MiEeY mEE 28 £RE,
EHRE E 40%, SR 302, T 30%% 4
st en, 7El FHE ATERSE EinE
< w5tk

Eal Bt EmES 2y gt ALK
RE FErddAA B/ /KM BEE 22/16
C(FH 19C), 26 /18C(FH 22¢C), 22/22¢C
(45 227C), 30/22C(F¥ 26C)2 FAHSIA
i, BEE 80%, B#ES 0.3m /22 sl
M= RE 3B5HH A3 BERE gEslgod,
HEEZA Bitol & 92 £FHA 22 H
M BRkEEOI A BRE RS ARSI o, BB
HAR (K 1% 358 M) S FHEEE 22/17C (&
ERIE 8.4C) 2 A Mty KiBo = KR YTH

Faiagel siEd e FaiEitS Az
Aste] o]ahs 1:kiiET 2KAAFEOR FE-3}A
g, mEstt

B v (Bé) WEFE ALY E(HLE 1.00)
I AFER 283 KE 110, 1.15 1.20 5 47}
Az TEI F @ETE HE 1.009 B0 22 o
= FEUYRE Aol k@l & EFE 1.00 kil
o2 E4eti, ZhEreke AL A 1.10, 1.159)
2F8d 2z Yo & mFE 247 1.00~1.
10, 1.10~1.152 E4 3 thg, THAl B3 1,200
97 = fEFE 1.15~1.202.2, 71 RS
1.20 Pl ko2 FE3t Eo Mo &4 o
HER RES #E3L 1 AFE Ho] HER
Kgol S-S FEESITH

vtoll Fehiel A7), Rk #tk, B 2 Ik
BEBRER 9 #Axc BNEEE BERBH
7t P U ol wEiT)

Table 1. Major characters of cultural practices of tested rice varieties

Variety Seeding date Transplanting date Heading date Harvesting date
Odaebyeo May 29 June 18 Aug. 26 Sep. 30
Hwaseongbyeo May 15 June 4 Aug. 25 Sep. 29
Dongjinbyeo May 6 May 26 Aug. 24 Sep. 28
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Table 2. Distribution ratio of kernels on primary(PB) and secondary rachis-branches(SB) in

the specific gravity over than 1.15

Temperature Odaebyeo Hwaseongbyeo Dongjinbyeo
(C,day /night) " pp SB PB SB PB  SB
............... G eeaaeierenane

22/16 95.4 93.1 91.6 83.5 89.2 78.0
26 /18 89.7 91.9 91.5 86.4 91.4 87.1
22/22 96.3 93.1 97.4 96.3 94.5 92.4
30/22 66.0 61.1 84.3 82.2 70.5 68.6
Natural 77.9 81.3 87.5 83.6 77.2 64.5

condition

Average 85.1 84.1 90.5 86.4 84.6 76.1
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period in Odaebyeo (NC: Natural con-
dition).

tial kernel size) 9] RE-S Bk HEEN 2
Ty pEY AR o, ok hiES 29 LE
o) Fyy mEY AR ERE UERRA L3E
HE 1.15 -9 T fEC 2 she Aol vy
A theE gl RES RS AQ BE R
o] IhE 1.21 Ll ENAE Akt st @il AA
7 EEEE U BE5Y BRI #HRE R
At

2) ®ue| 37| ¥ wEE

Rl 271V RiEk 5o BEs ARUE
sl EEG BREORA RfE e HIgRE
o ma} ZE7} Jrk

HERKEEAN A BEaE B9 13 279 B 1
M) Fae iy 0.0219cm?, 339 0.0207
cm?, FXH 0,0225cm*2A4 2> ouH >

30/22  NC

100 1

100 1

jo. o]
(=]

Distribution of kernels(%)
o

[o2)
(==

40
20 - , _
0 +- 2 = ; = %\% —
22/16  26/18 22 /22 30/22 NC
Temperature(C)

Specific gravity :
M 1.00> 74 1.00-1.10 B 1.10-1.15 (1 1.15-1.20 #8 1.20<

Fig. 2. Percent distribution of kernels based
on specific gravity as affected by dif-
ferent temperatures during ripening
period in Hwaseongbyeo (NC: Natural
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Table 3. Changes in one grain size based in volume on primary(PB) and secondary rachis
-branches(SB) as affected by the temperature during ripening period of rice

Temperature QOdaebyeo Hwaseongbyeo Dongjinbyeo
(‘c,day /night) = pp SB PB SB PB  SB
............... CIf sereerereveanss
22/16 0.0237 0.0225 0.0214 0.0193 0.0231 0.0221
26/18 0.0230 0.0220 0.0209 0.0192 0.0226 0.0217
22/22 0.0227 0.0212 0.0210 0.0189 0.0220 0.0210
30/22 0.0231 0.0218 0.0213 0.0198 0.0224 0.0220
Natural 0.0219 0.0207 0.0207 0.0188 0.0225 0.0213
condition
Average 0.0229 0.0216 0.0211 0.0192 0.0225 0.0216




a8y Rigkke Mg el 3w A9 BT
o2 FolA] = HE o) T 4).

W o] maolx FH e 27 Ao, YN,
o o= AARAY ueiM 2AYFL 257t F
& A)7lell Zpdte] B457)3t0] B BAR Zol
e Zo] A Hed, ole I BRI Ao

T2 A== 1Yt W o 5547 A

o, ZrtlF o EF2 8| E B S5
X AR SHEHOEN FAZ A
& Aoz JepA B 1y
A e JdeR 512(30/22

AR

O

2
R

= iz J&
giﬂo lo
:L‘QOIHU{HH”

x

rir

rlo
U
N

-

gl
W ode > 4 ob 4t I

2ot 2y 2

g
)
N
N
e
[o3
S
N
™ H
o
>
N
2
in)
o,
i
rr
o3
fu
4

B EEY U2 K THE 2 KBS B
A, euis o} 3hAdu = &k (30/22C) B} kiR
F#(22/16C) oA FriE o] Binsl = Mol
=), & 13 A730NA 1.5g, 23k AN A
€ l4go] o AL W= 13 AFA
0.1g, 23 AANME 0.7g°] ¥ FAL Mm-S
HeR At ol &iol M Bae) waA #R
wo] FE{LEWS) Figol F43] o]FolH L Kk
NXE BRI Fo] RbEHS kel HA
3] EATE o] FEkrol Bt WEQ Row Azt
"oz 5).

4, FAWE 13 AA 9] B¥ EEERAA
E FRE] 22.8g, miaEmo e 235202 U
Bt 23} XA Me Z4zh 21.6g7 22.3g2 B
o {RiREH ThEC FEERAT 23] 7}
B o] Ak,

2], EEER(EY 22C) Y A9 ouy et
st & 13} XA A= (Eig (22 /227C) Boh
(26 /18T)oNA B#E o] ThiEo) FA

Table 4. Grain characters of brown rice as affected by different temperatures during ripening

period of rice

Variety Temperature Grain characters of brown rice
(‘c,day /night) Length Width Thickness Length /Width
Odaebyeo 22/16 5.53 2.96 2.05 1.87
26/18 5.62 2.90 2.06 1.94
22/22 5.53 2.93 2.00 1.89
30/22 5.42 2.85 2.09 1.90
Natural 5.45 2.90 1.99 1.88
condition
Hwaseongbyeo 22/16 5.24 2.95 2.10 1.78
26/18 5.28 2.91 2.06 1.81
22/22 5.28 2.88 2.07 1.83
30/22 5.22 2.83 2.15 1.85
Natural 5.16 2.87 2.06 1.80
condition
Dongjinbyeo 22/16 5.24 2.95 2.18 1.78
26/18 5.23 2.95 2.14 1.77
22/22 5.23 2.90 2.14 1.80
30/22 5.21 2.85 2.20 1.82
Natural 5.25 2.95 2.14 1.78
condition
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Table 5. Yield and 1,000-grain weight in brown rice as affected by different temperatures dur-

ing ripening period of rice

Variety Temperature 1,000 grain wt.(g) Yield(g /pot)
(¢,day /night) PB PB SB Total
Odaebyeo 22/16 23.5a 22.0a 18.3a 9.1a 274 a
26/18 23.0a 21.6 ab 19.7a 10.1a 29.8 a
22/22 22.8 ab 21.3b 179 a 10.1a 28.0 a
30/22 21.7c 20.6 ¢ 19.7 a 9.7a 294 a
Natural 22.2 bc 20.4 ¢ 17.7 a 8.9a 26.6 a
condition
Hwaseong- 22/16 21.8a 20.3 a 21.2b 104 a 31.6 ab
byeo 26 /18 21.8a 19.8 ab 23.2a 9.4 ab 32.6 a
22/22 21.2 ab 20.2 ab 20.2b 8.6b 28.8 ¢
30/22 21.7 a 19.6 b 19.5b 9.8 ab 29.3 ¢
Natural 20.8b 18.9c¢ 20.4 b 9.3ab 29.7 bc
condition
Dongjinbyeo 22/16 22.8b 21.6 cd 18.0 b 11.1 ab 29.1 bc
26 /18 23.0 ab 21.9 be 19.9a 10.8 ab 30.7 ab
22/22 23.4a 22.1 ab 19.3 ab 9.3b 28.6 ¢
30/22 23.5a 22,3 a 19.0 ab 12.1a 3l.1a
Natural 22.4b 21.5d 17.9b 9.8b 27.7c
condition

% Within columns in a variety, means followed by the same letter are not significantly different at the 5%
level probability according to Duncan’s multiple range test (PB: Primary rachis-branches, SB: Secondary

rachis-branches).
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