?ﬁéﬂ 4 B8 & 3 14 381973.11D)

orean Soc. Crop Sci., Vol.14 : 53-64

EHR

%

TG HAVERRES TIEEIE0| EEH "R
—HEEREE PhoRr—-—

F 5 LS
7N E B A IR BB

& = &
ZIEREH BHAS BR

Agronomical Studies on the Thermal Conditions for
Double Cropping of Rice.

Kang Sae Lee
Cheju Provincial Office of Rural Development

Jong Kyu Hwang
Professor, College of Agriculture, Jeonbuk National University

Summary

The studies reported herein were conducted to investigate the effect of thermal conditions in
double-cropping of rice. The accumulated daily mean and minimum air temperatures, for the
period of the last 30 years, were examined at the 10 different meteorogical stations which are
located in the southern part of Korea. The results obtained could be summarized as follows:

1. The first cropping.

a. It seemed to be free from any frost-damage of rice at the seeding stage at Yeosu,
Pusan and Cheju. However, it was found that there were some dangers of frost damage
for about 30 to 40 day at Iri, Chonju and Kwangju, for 18 to 28 days at Daeku and
Ulsan, and for 4 to 14 days at Mokpo and Pohang, respectively.

b. The early critical transplanting date seemed to be from middle to late-April in the first
cropping. As compared with the ordinary lowland seedlings, the semi-protected and
upland ones could be planted 5 and 10 days earlier, respectively. -

c. The eatly critical heading date was about late-June and there were some low-temperature
damages for 8 to 25 days at young-ear formation stage of rice plant, depending upon

location.
d. The early critical ripening date (the early critical transplanting date of the 2nd cropping)

was from late-July to early-August. It took about 32 to 39 days in ripening. There
was a tendency of SS=SL<LS=LL in the ripening duration.

2. The second cropping.
a. The late critical heading date was around early-September at Iri, Chonju, Kwangju and

Daeku and around September 17 at the other locations. The suitable critical heading date

was about four days earlier than the formers.



b. From the viewpoint of the appearance date of mean air temperature of 15°C (#15) and

the minimum of 10°C (610),
of 615>610 and 015<610.

the ten locations could be devided into two ripening groups

c. The late critical ripening date was around October 9 at Iri, Chonju, Kwangju and Daexu

and around October 28 at Mokpo,

Yeosu, Pusan and Cheju. Three to four days were

more required for a complete ripening of rice, as compared with the above dates.

d. There was an overlap of about 12 to 42 days bhetween the first and second cropping when

early-maturing varieties requiring an accumulated mean ajr temperature of 1,550°C, from

transplanting to heading, were grown.

Therefore, some varieties which could head with an accumulated daily mean air tempe-

rature of 1,000 to 1,200°C,

should be either developed or some new cultural technology

be established in order to have a successful double cropping in rice.
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»I'Tig. 1. Diagram for determination of growth stage.
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Table 1. Expected early critical transplanting date.

(1st Cropping)

First Appearance Date of Mean Air Temp. of | First Appearance Date of Late Appear.
Place —_— Date
13°C* (U) 14°C (8) 15°C (0) Min. 7°C Mean 9°C of Frost
Iri Apr. 17 Apr. 22 | Apr. 27 Apr. 23 Apr. 1 | Apr. 18
Chonju Apr. 24 Apr. 29 May 4 Apr. 22 Apr. 6 |, Apr. 25
Kwangju Apr. 21 Apr. 26 Apr. 1 Apr. 20 Apr. 3 Apr. 24
Mokpo Apr. 29 May 4 Apr. 10 Apr. 18 Apr. 6 Apr., 3
Yeosu Apr. 20 Apr. 25 Apr. 1 Apr. 5 Mar. 29 Mar., 11
Pohang Apr. 16 Apr. 21 Apr. 26 Apr. 13 Mar. 28 Mar. 21
Daeku Apr. 21 Apr. 26 Apr. 30 Apr. 21 Apr. 2 Apr. 11
Ulsan Apr. 22 Apr. 29 May b5 Apr. 16 Mar. 30 Apr. 10
Pusan Apr. 19 Apr. 25 May Apr. 5 Mar. 25 Mer. 8
Cheju Apr. 21 Apr. 28 May 4 Apr. 8 Mar. 24 Mar. 12
* U : Upland Nursery Seedlings. S : Semi-Protected Seedlings. O : Ordinary Seedlings.
@ BEIRRY Table 2. Early critical heading date. (1st cropping).
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Unit: Days
T e No v Do

Place from Trans- -Headir;g Date

planting Date.

U [s@| u |so

Iri July 2| July 5 76 74
Chonju July 9} July 12 76 74
Kwangju July 8| July 10 78 75
Mokpo July 15| July 17 77 74
Yeosu July 8| July 13 79 79
Pohang July 3 July 6 78 76
Daeku July 7] July 10i 78 75
Ulsan July 12| July 16* 81 78
Pusan July 10| July 14 82 80
(July1?) an
Cheju July 10| July 14 81 77
(July18) (75)
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Table 3. Late and suitable critical ripening date. (Ist Cropping).
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Date Showing 800°C | No. of Days Head. |Date Showing 880°C [ No. of Days Head.
Place from Heading -Ripening Date from Heading -Ripening Date
8) S(0) 8] $(0) U SO | U SC0)
Iri July 30| Aug. 2 29 29 Aug. 2| Aug. 4 25 25
Chonju Aug. 5| Aug. 8 28 28 Aug. 8| Aug.ll 25 25
Kwangju Aug. 5| Aug. 7 29 29 Aug. 8| Aug. 9 26 24
Mokpo Aug. 11| Aug. 13 28 28 Aug. 15} Aug.17 26 25
Yeosu Aug. 6| Aug.10 30 29 Aug. 9| Aug. 14 27 27
Pohang Aug. 1| Aug. 3 30 29 Aug. 4| Aug. 6 26 26
Daeku Aug. 4| Aug. 7 29 29 Aug. 7| Aug.10 26 26
Ulsan Aug. 10! Aug.13 30 29 Aug. 13| Aug.17 27 27
Pusan Aug. 8| Aug.1l 30 29 Aug.11{ Aug. 14 26 26
(Aug.14) @29 (Aug.17) (26)
Cheju Aug. 7| Aug. 11 28 29 Aug. 10 | Aug. 14 26 26
(Aug.14) 28) (Aug.18) @n
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Fig. 2. Expected late critical ripening date
(2nd cropping).
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Table 4. Critical heading and transplanting date (late and suitable). (2nd cropping).

Unit : Days

Late Crit.| Heading Date of Days Head.-Ripen. | Transp. Date from* ‘ Days Head.-Trans.

Place | NIRCUINg |~y | Suitable Late | Suitable
R Crit. Crit. R-Hic R-Hsc Crit. Crit. Hic-Trc |Hsc-Tsc

(Hio) | (Hsc) (TLc) (Tsc)
Iri Oct. 7| Sep. 3| Aug. 31 34 37 | July 10| July 7 5 | 55
Chonju Oct. 9| Sep. Aug. 30 37 40 July 7| July 4 57 57
Kwangju | Oct. 11| Sep. Aug. 31 37 41 July 10| July 5 56 56
Mokpo Oct. 27 | Sep. 16 | Sep. 12 41 45 July 20| July 16 58 58
Yeosu Oct. 26| Sep. 16 | Sep. 12 40 44 July 17 | July 14 61 60
Pohang Oct. 22| Sep. 14 | Sep. 10 38 42 July 19| July 15 57 57
Daeku Oct. 10| Sep. 2| Aug.29 38 42 July July 57 59
Ulsan Oct. 17 | Sep. Sep. 4 40 43 July 9% July 6 60 60
Pusan Oct. 29| Sep. 18 | Sep. 14 41 45 July 21} July 17 59 59
Cheju Oct. 28| Sep. 17 | Sep. 14 41 44 July 21| July 18 58 58

* Dates showing 1,550°C counting back from each heading date (Hic, Hsc).
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Table 5. No. of days over-lapped between the fiirst and second cropping season of rice.

800*+800** (S+S) | 880+800 (L+S) 800880 (S+L) 880+880 (L+L)
Flace U S (0) U S (0) U S (0 U S (0)
Iri 20 23 23 25 23 26 26 28
Chonju 29 32 32 35 32 35 35 38
Kwangju 26 28 29 31 31 33 34 35
Mokpo 22 24 26 28 26 28 30 32
Yeosu 20 24 23 27 23 28 26 31
Pohang 13 15 16 18 17 19 20 22
Daegu 28 31 31 34 34 37 37 40
Ulsan 32 35 35 38 35 39 38 42
Pusan 18 21(24) 22 25(28) 21 24(27) 25 28(31)
Cheju 17 21028 20 24027 20 24(28) 23 27(31)

* As accumulated daily mean air temperature during ripening stage in the first cropping of rice,

#* The same as above in the second cropping.
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Table 6. Expected critical accumulated daily mean air temperatures necessary for each

rice cropping from transplanting to heading date. Unit : °C
SS LS SL LL
Place - St
u | s U $(0) U $(0) | U $C0)
Iri 1,174 1,141 1,134 1,101 1,137 1,104 1,097 1,064
Chonju 1,055 1,021 1,015 981 1,019 985 979 945
Kwangju 1,116 1,082 1,076 1,042 1,067 1,034 1,028 994
Mokpo 1,142 1,105 1,102 1,065 1,097 1,061 1,057 1,021
Yeosu 1,185 1,151 1,145 1,111 1,139 1,106 1,100 1,066
Pohang 1,277 1,244 1,237 1,204 1,232 1,199 1,192 1,159
Dacku 1,084 1,051 1,044 1,011 1,027 1,004 997 964
Ulsan 1,068 1,003 1,028 963 1,015 969 975 929
Pusan 1,206 1,166 1,166 1,126 1,162 1,122 1,122 1,082
(1,122) (1,082) (1,079) (1,039)
Cheju 1,206, 1,158 | 1,165' 1,118| 1,173 | 1,125 1,133, 1,085
1,114 1,074) (1,081) (1,041)

SELe FeEel wheb O 1 MAfF ERSTY, 52 HifF ER
Y e MAY F o, A HEIAE
ERRES BT 2Pt Al HIME R &
2 gifpel F— MEES M e AEE BEte A
WR=E 3t “RHEE IS, § LR BE
2 WoResA #1NFER 82 B(F] #55E

wo

f
s
%t
(2) 8 14fF HMRBRAM % HERHE
Table 6-% # 1 #ifFel BRERS BREE 9 8
2HMEY) BAEAES BREES RAREER2
2%E A, Bok Jq= o BERE 2o R @

B

4 Qe WERE WEE Table 65} o] WA

B A HfEsts fBffiol ol 20EBEE T Wk
& Ve sl F g BMESBRES 29 ZBE
B 2 HHEE vhe] &K 250°CY 2 5] glo
w, 2 474 SEE 970 1,000~1,200°C 24 M
WUt YRSV Rt 2 BEE HMEAA mRie
o] ¥R st 1350°C 9 FEM = £ds = 9
b webA BERES B OBE4AEY Ksla 150~
350°C =t Hfls Sl &, £FHes no}
7~150 BE ¥ G BRES ) HES o of
etz Erh. oA 1 EEY BEERL(Table i)
B BHS e Table 69 WEREM-} HBss i
% Table 75 ol Wtz £49 HEEAME

— 59—



Table 7. Expected early critical heading date and no. of dangerous days due to low

temperature at young ear formation stage.  (Ist cropping) Unit : Days

SS LS SL LL No. of Dangerous Days*
Place
U [s] u [s@] u [s)] v s|ss|Ls|sL|LL
Iri IJune 20 {June 22 June 19 |June 20 {June 18 June 20 (June 16 {June 18 | 19 20 21 23
Chonju  (June 22 |June 24 iJune 20 |June 22 [June 20 |June 22 |June 18 |June 20 | 18 20 20 22
Kwangju (June 22 June 23 {June 20 |June 21 |June 20 |June 21 |June 18 |June 19 | 16 18 18 20
Mokpo ’June 30 (July 2 |June 29 iJune 30 [June 28 {June 30 {June 26 June 28 | 11 12 13 15
Yeosu June 26 |June 28 |June 24 |June 26 |June 24 {June 26 |June 22 [June 24 8 10 10 12
Pohang  |June 24 {June 25 {June 22 |June 23 {June 22 (June 23 (June 20 |June 22 | 19 21 21 23
Daeku June 18 (June 22 (June 18 June 20 |June 18 |June 19 |June 16 |June 17 | 23 23 23 | 25
Ulsan June 23 (June 25 June 21 {June 23 |June 21 |June 23 {June 19 |June 21 | 21 23 23 25
Pusan June 27 June 29 (June 25 |June 27 (June 25 (June 27 {June 23 (June 25 | 12 14 14 17
(July 1) (June30) (June29) (June2?)
Cheju June 29 [July 1 {June 27 |June 29 June 27 |June 29 {June 25 |June 27 9 11 11 13
Quly 3)| (July D (July 1D (June30)
* In the case of upland nursery seedlings.
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Table 8. Expected no. of days from transplanting to heading date  (1st cropping). Unit : Days
SS LS SL LL
Place
U 5(0) U | s U | s U SC0)

Iri 64 61 63 59 62 59 60 57
Chonju 59 56 57 54 57 54 55 52
Kwangju 62 58 60 56 60 56 58 54
Mokpo 62 59 61 57 60 57 58 55
Yeosu 67 64 65 62 65 62 63 60
Pohang 69 65 67 63 67 63 65 62
Daeku 58 57 58 55 58 b4 56 52
Ulsan 62 57 60 55 60 55 58 53
Pusan . 69 65(61) 67 63(60) 67 63(59) 65 61(57)
Cheju 69 64(60) 67 62(59) 67 62(58) 65 60(57)
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Table 9. Expected early critical ripening date (Ist cropping).

SS LS SL LL
Place - —_—
U $C0) U | s U | s U SC0)
Iri July 22 | July 241 July 24 | July 25! July 20| July 22 | July 22| July 23
Chonju July 25 | July 26 | July 26 | July 28| July 23| July 25| July 24| July 26
Kwangiju July 25| July 26| July 26 | July 27 | July 23| July 24 | July 25| July 26
Mokpo Aug. 2| Aug. 3| Aug. 4| Aug. 5| July 31 | Aug. 2| Aug. 1| Aug. 3
Yeosu July 30| July 31| Aug. 1| Aug. 2| July 28| July 30| July 30| Aug. 1
Pohang July 27 | July 28| July 29| July 30| July 25| July 26 | July 27 July 29
Daeku July 25 | July 26| July 25| July 27 | July 22 | July 23 | July 23 |.July 24
Ulsan July 28 | July 29} July 29 July 31 July 26 | July 28 | July 28 | July 29
Pusan Aug., 1| Aug. 2| Aug. 2| Aug. 4| July 30| Aug. 1| Aug. 1| Aug. 2
(Aug. 4) (Aug. 6) (Aug. 2) (Aug. 4)
Cheju July 31 Aug. 2| Aug. 2| Aug. 3| July 29| July 31| July 31| Aug. 2~
(Aug. 4) (Aug. 5) (Aug. 1) (Aug. 4)
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Table 10. Expected no. of ripening days (Ist cropping). Unit : Days
SS LS SL LL
Place i
u | s U S O U 5 U S (O

Iri : 32 32 35 35 32 32 36 35
Chonju 33 32 36 36 33 33 36 36
Kwangju 33 33 36 36 33 33 37 37
Mokpo 33 32 36 36 33 33 36 36
Yeosu 34 33 38 37 34 34 38 38
Pohang 33 33 37 37 33 33 37 37
Daeku .33 33 37 37 34 34 37 37
Ulsan 35 34 38 38 35 35 39 38
Pusan 35 34(34) 38 38(37) 35 35(34) 39 38(38)
Cheju 32 32(32) 36 35(35) 32 32(3L) 36 36(35)
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