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Utilization of Growing Degree Days as an Index
of Growth Duration of Rice Varieties

Lee Suk Soon

ABSTRACT

To evaluate growing degree days(GDD) as an index of growth duration of rice plants, 30 days old seed-
lings of 16 japonica and 14 indica/japonica varieties were transplanted six times from May 10 at the 10-day
intervals at Gyeongsan in 1982.

The number of days from transplanting to heading decreased as transplanting dates delayed in all japon-
ica varietie and 4 indicafjaponica varieties but that of 10 indica/japonica varieties decreased up to June 9 or
June 19 transplantings and then it levelled off or increased with further delay of transplanting. However, GDD
requirement was similar among transplanting dates at appropriate base temperatures; GDD could be better than
calendar day system to classify maturity of varieties especially grown in a wide range of climatic conditions.
Required GDD from transplanting to heading of all indica/japonica and early japonica varieties showened
a smaller coefficient of variation (CV) compared to longer season japonica varieties.

Among GDD methods, an accumulation of daily M+_l2\/lmt_e~m_& —~10°C showed the smallest CV for the
duration from transplanting to heading, but for ripening period GDD calculated with adjusted maximum
temperatur when it was higher than 30°C showed the best results. Heading date did not affect required GDD
for maturity of japonica varieties, but in indica/japonica varieties GDD decreased as heading date delayed;
at late transplantings ripening period of indica/japonica varieties was less extended compared to japonica

varietes due to a decrease in grain weight.
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Table 1. Coefficients of variance of the number of days, accumulated temperature, and GDDs fr-
om transplanting to heading among six transplantings.

Group Variety No. of Accumulated a) b) c)
days temp. GDD -1 GDD -2 GDD-3

Akihikari 10.6 57 L9 4.3 2.4
Nongbaegbyeo 15.6 11.2 85 9.9 8.8

Noinjo 12,5 8.0 51 6.9 55

Yuku 132 11.1 6.4 34 5.0 36

Paldal 14.0 94 6.1 8.1 6.5
Joshinryeog 17.7 133 10.2 11.3 105

Japonica  Jinjubyeo 14.3 9.9 7.1 85 7.1
Pungog 15.4 11.2 8.8 9.9 8.9
Gogryangdo 14.7 10.6 78 9.3 8.1

Jodongiji 15.9 11.9 9.8 10.7 10.0
Nagdongbyeo 14.9 10.9 8.0 9.5 8.3

Eunbangju 12.0 7.8 48 6.4 5.0

Norin 6 14.9 1.0 83 9.6 8.7
Chucheongbyeo 14.5 10.7 7.4 8.5 1.7

Dadajo 135 9.8 7.6 8.6 8.1

Palkwueng 10.9 8.3 7.1 6.9 7.1

Milyang 21 11.0 6.6 4.1 5.2 4.2
Taebaegbyeo 10.2 5.9 33 45 3.5
Pungsanbyeo 6.1 2.5 30 1.8 2.7
Manseogbyeo 10.5 6.5 36 52 37

Yushin 12.8 8.8 5.8 65 6.6

Indica / Baegyangbyeo 7.5 4.6 3.5 43 3.1
Japonica Noupung 10.4 6.5 4.4 5.0 4.6
Seokwangbyeo T4 4.1 2.5 3.4 2.3

Milyang 30 7.0 33 1.7 1.6 1.5

Milyang 23 8.6 5.1 2.5 39 25
Samgangbyeo 12.0 85 6.1 6.9 6.5
Cheongcheongbyeo 10.2 6.7 5.2 5.3 5.4
Hangangchalbyeo 10.8 7.6 5.2 6.0 5.5
Geumgangbyeo 6.2 30 2.3 2.1 2.7

Max temp + Min temp
2

a) GoD-1 : 1

—1()), Min temp of < 10°C sets equal to 10°C

’ b) GDD-2 : The same method aa GDD—1 and Max temp of >30°C sets equal to temp of

30 —(Max temp —30)
c¢) GDD-3 : 3(Mean temp —10)
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Fig. 1. Number of days and GDD at various base temperatures from transplanting to heading in

japonica rice varieties.
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Fig 2. Number of days and GDD at various base temperatures from transplanting to heading in

indica,/japonica varieties.
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Table 2. GDD from transplanting to heading at base temperatures of 10 and 15°C among the six

transplanting dates.

GDD at bas;e GDD at base Eaaj?ngtemp.
Group Variety temp. of 10°C temp. of 15°C lowest CV
°C V@ °C Ve °C)
Akihikari 817 1.9 541 1.8 13
Nongbaegbyeo 876 85 580 5.6 15
Noinjo 878 5.1 583 3.1 15
Yuku 132 890 34 597 4.2 13
Paldal 960 6.1 646 2.3 15 <L
Joshinryeog 969 10.2 648 7.6 15 <
Jinjubyeo 988 7.1 660 4.4 15 <K
Japonica Pungog 1,004 8.8 671 6.2 15K
Gogryangdo 1,027 7.8 679 6.8 15<
Jodongji 1,031 9.8 691 7.3 15
Nagdongbyeo 1,050 8.0 705 5.4 15<
Eunbangju 1,055 48 766 2.5 15
Norin 6 1,061 8.3 712 58 15<
Chucheongbyeo 1,071 7.4 720 5.0 15<
Dadajo 1,095 1.6 735 54 15<
Palkwueng 1,186 7.1 797 53 15<
Milyang 21 1,005 41 672 1.8 15<
Taebaegbyeo 1,010 3.3 675 1.2 15
Pungsanbyeo 1,058 3.0 705 4.7 8
Manseogbyeo 1,065 36 712 18 15<
Yushin 1,066 5.8 710 39 15
Baegyangbyeo 1,071 3.5 714 4.3 10
Indica / Noupung 1,075 4.4 718 3.2 15
Japonica Seokwangbyeo 1,079 2.5 719 2.8 13
Milyang 30 1,086 1.7 725 2.0 13
Milyang 23 1,107 2.5 741 1.3 14
Samgangbyeo 1,121 6.1 752 4.1 15
Cheongcheongbyeo 1,125 52 753 3.6 15 <
Hangangchalbyeo 1,155 5.2 774 36 15<
Geumgangbyeo 1,173 1.3 782 1.8 11

—178—



v K BENA 6 B B KBPIY H—%
el sl FEAES 3 DaTe BEd An
ot dojx -2 feviele] HRe 8ATAYH A
2 golxr) AAsteg EEEZL YolAy] o Hifg
2] Xetd BRBHM B Ki—% LEL HiH
HmEo] AA =] kol L7 FEAH S}
35BLI ko 37 dasEe By} A Ao
2 A48 sy BEd A Bigstx e G
DD 2 #/Rseld EREFE7 & e Hito] wE
& GDD>s} 2 g vt Ax BEEEE
Folna A BAHWEE £FN HEZ e BFS
RFE = e HBEA =l BB GDD o i
RE BLR 3 BEBES 78 4+ dd X H
BolAdE o 4HFBEEES 10°C2 na ™ #
BIBEE 6°ColA 15°C7t=] 444# GDD& F
std=u 2 EEEES 10°Ce 15°CY W G
DDE 29 % 2% vk —f% b B4m@EQ o1y
s 7tel ot BEM 1329 BEER GDDE Bo = o
= BERES 13°Colgdoy tE RKEL 15°C 9]
Aotk a8y HFi—% HE-L A& 15°Co)
Aol A BILER GDDo #E Bb=z @ Acm
Holu B EE HEEEC 43 &0y, B¥E,
Biyes, w235k, B 305k, tRiL S B
i GDDol #8251 2 HmEMFs 15°C vt o
e oA KBRS EolBE HEs BE
9 BfEES GDDrL WF A oo ot &
Aolgich ole} ol KIS HFol BB G
DD o) BREME HI= sl EEEEI 9ol 4
FREREQ 10°Cre &4 Jehd AL B
of BEOIY g HBHE HEd dge AAY
GDD—129) Hiko] chao REYUE A= AL
kel ®8 % REAAM Kl A HE
BEES A4 GDDr Frtslnz —p%e H—-%
el 42 & FHroz GDDE FHEstoer & &
BEE Jdou BEE #£—% KBS 6 AT4a7A
BfEdte 397t dons —B%S e HiEom
GDDE& F8= TiHLE & 24+ gle & 3tk
Z4(1980) Woll tkat= KENA KE294%,
B, $8LY % 37k4 REE JMRT NS R
A BEREE 10°CE e o Bpph BEF
ot M Ao A BB 2 SR et 2
FRE& stz feted MEY BERERES 2
¥ 3oA h&S na K HEBAA 5~7 He Hia
o] KIFel A =} AA3 wgo BialA HMA

2 B#e aA 4552 got Bitel wWeEsE G
DD e} gto]l &4 vetgter = BEAKE GDD o
MR Rt & H—F KRB % B4ER
Boh @yetkol & —# %k iAol BEBM GD
Dol #e5 A 2oz UL ).

&
L
< o Re - 1982(Dnogy)
o e 1979{Suvetn) Min temo.
° *
Lood * & © P P © © > ®
Jure July Ag. Sept.  Oct.

PFig. 3. Maximum and minimum air temperat-
’ ures in 1979 and 1982

gl A g7t A e RAEA & R
BAH 67298 BREST HAstn SFstsed
2o LBY MEAH, HEEBE, GDDo BEK
BE 24 £ 33 ok —BHR REAAE BHAFN
FHHKS BEEFEY GDD= Iy Bmpigach
B #R/ ey GDD FikRidls & 287}
gk 28 #i-% BES HREEES BERE
£ MIEY GDD—-29 HE:ol BEid we BAM
Y BE AR Hol [EHEM ¢¥+= GDDE
Fie HEd RV Aok BEPA o2 BR
MEAKS #BRE HF—%20 —R%E REBAA ¢
Fed 1 Bl ¥ SEH 25 RS 5444
BRAHS Bt HEEE o2 BRI
LEE=H+ BEe —H%E H—% RELC o 37
WEol A2y 4). £(1983) % ATRRENA &
1% BBl A BRAA HELHKC ZESE BE
+ —H%Q RE2c HFEQ Lengkwang o] B#
JARG el @olm e —MRE tth ¥ BEA
BRPEY 942 540 Sopxd H—%y H
B RES BEANA £BFHRES Wwol BHo K
B £ o

BRIGRS GDD=2 ERY FiEk tole 30°C. o
Ao BEEES BMEYT GDD—29 Hie EER
BE WMESHA ¢ GDD—-1 2ol By SaEst
e 2 RPBBREdAe BiEkagNA Higsty
GDD+ AZA" BHRERS A4 B9 B

—179—



Table 3, Coefficients of variance of the number of days, accumulated temperature. and GDDs from
heading to maturity among five transplatings.

Group Variety N(ii'ay(s)f Acc??;lﬂpated GDD -1 GDD --2 GDD-3
Akihikari 5.1 8.4 5.1 33 5.1
Nongbaegbyeo 114 6.3 48 6.0 4.7
Noinjo 83 4.4 5.0 49 5.0
Yuku 132 11.4 7.1 7.8 1.2 7.9
Paldal 94 2.8 4.7 2.4 49
Joshinryeog 12.0 58 38 4.3 4.1
Jinjubyeo 7.8 35 9.0 4.0 9.9

Japonica Pungog 4.9 1.9 7.8 29 8.2
Gograyangdo 113 48 8.4 4.5 9.0
Jodongji 5.5 0.9 5.4 1.9 7.7
Nagdongbyeo 6.7 1.4 8.6 1.7 9.0
Eunbangju 14.5 6.3 34 48 4.0
Norin 6 . 15.0 8.3 7.9 6.3 7.9
Chucheongbyeo 13.2 8.0 7.7 7.0 7.8
Dadajo 8.9 6.7 12.7 12.0 12.8
Palkwueng 4.4 31 8.2 55 9.2
Milyang 21 45 2.9 8.7 3.9 9.1
Taebaegbyeo 7.5 2.1 8.7 2.8 92
Pungsanbyeo 75 2.7 17.0 46 17.4
Manseongbyeo 48 31 11.0 4.8 11.3
Yushin 3.8 35 12.3 7.6 12,5
Baegyangbyeo 4.5 38 14.4 517 14.9
Indica,” Noupung 4.9 2.9 14.1 4.4 14.4
Japonica Seokwangbyeo 2.0 6.4 16.2 84 16.5
Milyang 30 1.3 6.6 15.8 100 16.2
Milyang 23 4.6 4.0 16.1 6.3 16.7
Samgangbyeo 4.5 2.5 13.3 4.5 134
Cheongcheongbyeo 38 4.4 13.1 59 13.3
Hangangchalbyeo 39 33 121 5.2 12.7
Geumgangbyeo 4.0 2.9 17.2 4.7 17.7
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1,000 grain weight of japonica and in-
dica,japonica rice varieties.
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