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Determination of Safe Cropping Season in Direct- Seeding of Rice on

Flooded Paddy by Using Effective Temperatures in Agroclimatic Zones
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ABSTRACT

The study was conducted to establish the pafe cropping season for direct-seeding on flooded
paddy by the analysis of meteorological data(1973~1992, 20 years) from Korea Meteorological
Administration.

The critical date for early seeding(CDES) at direct-seeding culture on flooded paddy was decided
by the appearance date of daily mean air temperature(DMAT) of 15C. The optimum heading
date(OHD) was the first day when 22°C of daily mean air temperature could be kept for 40 days of
ripening period after heading, and the critical date of late heading for safe ripening(CDHR) was the
last day when 19C of daily mean air temperature could be kept for 40 days after heading. The
optimum seeding date(OSD) and the critical date for late seeding(CDLS) could be decided by the
accumulated temperature from OHD and CDHR to the appearance dates of necessary temperatures
for early, intermediate, and intermediately late maturing varieties.

This results can be used for the determination of the safe cropping season of direct-seeding on
flooded paddy in each agroclimatic zone. For instance, the OSD appearance date for early maturing
variety in Suwon region appeared to be May 1]1~20 and the CDLS appearance date was May 31~

June 7.

Key words : Rice, safe cropping season, critical date for early seeding, optimum
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Taebaek alpine
1 Taegwallyong

Taebaek semi-alpine region
2 Inje

3 Hongchon

4 Chechon

Soback mountainous region
5 Chupungnyong
6 Poun

Noryeong sobaek mountainous
region
7 Imshil

Yeongnam inland mountainous
region
8 Yongju

Northern central inland region
9 Chunchon
10 Yangpyong

Central inland region
11 Wonju

12 Ichon

13 Chungju

Western sobaek inland region
14 Chongju

15 Taejon

16 Kumsan

Noryeong eastern & western inland region
17 Namwon
18 Kochang
19 Sanchong

Honam inland region
20 Kwangju

21 Sunchon

22 Changhung

Yeongnam basin region
23 Taegu

24 Uisong

25 Kumi

26 Youngchon

Yeongnam inland region
27 Hapchon
28 Miryang

XII Western central plain region
29 Seoul
30 Inchon
31 Suwon
32 Sosan
33 Kanghwa
34 Asan

XIV Southern charyeong plain region
35 Kunsan
36 Chongju
37 Puyo
38 Pusan
39 Chongup

=

XV South western coastal region
40 Mokpo
41 Wando
42 Haenpm

43 Kohung

XVI Southern coastal region
44 Pusan
45 Tongyong
46 Yosu
47 Chinju
48 Koje
49 Namhae

XVI North eastern coastal region
50 Sokcho
51 Kangnung

XV Central eastern coastal region
52 Ulchin
53 Samchok
54 Yongdok

XIX South eastern coastal region
55 Pohang
56 Ulsan

. Agroclimatic zones for

rice crop in Korea(Choi et al”)
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Table 1. Regional mean appearance date of daily mean air temperature 15C in direct

seeding of rice on flooded paddy.

Station . Appearance Station . Appearance
Regions Regions
No. date (date) No. date (date)
1 Teagwallyoung Jun. 6 29 Seoul May. 4
2 Inje May. 8 30 Inchon May. 9
3 Hongchon May. 8 31 Suwon May. 7
4 Chechon May. 8 32 Sosan May. 9
5 Chupungnyong May. 4 33 Kanghwa May. 9
6 Poun May. 9 34 Asan May. 5
7 Im shil May. 9 35 Kunsan May. 7
8 Yongju May. 7 36 Chonju May. 3
9 Chunchon May. 4 37 Puyo May. 4
10 Yangpyong May. 8 38 Puan May. 8
11 Wonju May. 7 39 Chongup May. 3
12 Ichon May. 7 40 Mokpo May. 5
13 Chungju May. 4 41 Wando May. §
14 Chongju Apr. 30 42 Haenam May. 5
15 T aejon Apr. 29 43 Kohung Apr. 29
16 Kumsan May. 7 44 Pusan Apr. 29
17 Namwon May. 3 45 Tongyong Apr. 29
18 Kochang May. 7 46 Yosu May. 1
19 Sanchong Apr. 29 47 Chinju Apr. 29
20 Kwangju Apr. 29 48 Koje Apr. 30
21 Sunchon May. 5 49 Namhae Apr. 24
22 Changhung May. § 50 Sokcho May. 7
23 Taegu Apr. 25 51 Kangung May. 4
24 Uisong May. 4 52 Ulchin May. 7
25 Kumi May. 2 53 Samchok May. 7
26 Yongchon Apr. 30 54 Yongdok May. 4
27 Hapchon Apr. 29 55 Pohang Apr. 29
28 Miryang | Apr. 29 56 Ulsan May. |
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Table 2. Regional appearance date of the optimum heading date in direct seeding of

rice on flooded paddy

Station . OHD’ Station , OHD’
Regions Regions
No. (date) No. (date)
| Teagwallyoung - 29 Seoul Aug. 14
2 Inje Jul. 29 30 Inchon Aug. 12
3 Hongchon Aug. 4 31 Suwon Aug. 11
4 Chechon Aug. 3 32 Sosan Aug. 11
5 Chupungnyong Aug. 7 33 Kanghwa Aug. 7
6 Poun Aug. 5 34 Asan Aug. 11
7 Imshil Aug. 5 35 Kunsan Aug. 16
8 Yongju Aug. § 36 Chonju Aug. 18
9 Chunchon Aug. 6 37 Puyo Aug. 12
10 Yangpyong Aug. 7 38 Puan Aug. 14
11 W onju Aug. 6 39 Chongup Aug. 16
12 Ichon Aug. 9 40 Mokpo Aug. 22
13 Chungju Aug. 9 41 Wando Aug. 21
14 Chongju Aug. 12 42 Haenam Aug. 17
15 Tacjon Aug. I3 43 Kohung Aug. 19
16 Kumsan Aug. 9 44 Pusan Aug. 20
17 Namwon Aug. 13 45 Tongyong Aug. 21
18 Kochang Aug. S 46 Yosu Aug. 22
19 Sanchong Aug. 12 47 Chinju Aug. 16
20 Kwangju Aug. 19 43 Koje Aug. 19
21 Sunchon Aug. 13 49 Namhae Aug. 19
22 Changhung Aug. 15 50 Sokcho Aug. 3
23 Taegu Aug. 17 51 Kangung Aug. 7
24 Uisong Aug. 9 52 Ulchin Aug. 5
25 Kumi Aug. 9 53 Samchok Aug. 5
26 Yongchon Aug. 11 54 Y ongdok Aug. 9
27 Hapchon Aug. 13 55 Pohang Aug. 15
28 Miryang Aug. 15 56 Ulsan Aug. 17
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"OHD : optimum heading date



Table 3. Regional appearance date of the critical date

in direct seeding of rice on flooded paddy

of late heading for safe ripening

Station ) CDHR’ Station _ CDHR’
Regions Regions
No. (date) No. (date)
] Teagwallyoung - 29 Seoul Sep. 4
2 Inje Aug. 20 30 Inchon Sep. 4
3 Hongchon Aug. 24 31 Suwon Aug. 30
4 Chechon Aug. 24 32 Sosan Sep. 1
5 Chupungnyong Aug. 28 33 Kanghwa Aug. 28
6 Poun Aug. 24 34 Asan Aug. 30
7 Im shil Aug. 26 35 Kunsan Sep. 6
8 Yongju Aug. 26 36 Chonju Sep. 5
9 Chunchon Aug. 26 37 Puyo Aug. 31
10 Yangpyong Aug. 26 38 Puan Sep. 2
11 W onju Aug. 25 39 Chongup Sep. 4
12 Ichon Aug. 28 40 Mokpo Sep. 13
13 Chungju Aug. 28 41 Wando Sep. 14
14 Chongju Aug. 30 42 Haenam Sep. 7
15 Taejon Sep. 1 43 Kohung Sep. 9
16 Kumsan Aug. 28 44 Pusan Sep. 14
17 Namwon Sep. 1 45 Tongyong Sep. 14
18 Kochang Aug. 26 46 Yosu Sep. 14
19 Sanchong Sep. 1 47 Chinju Sep. §
20 Kwangju Sep. 7 48 Koje Sep. 10
21 Sunchon Sep. 1 49 Namhae Sep. 11
22 Changhung Sep. 4 50 Sokcho Aug. 31
23 Taegu Sep. 6 51 Kangung Aug. 31
24 Uisong Aug. 28 52 Ulchin Aug. 31
25 Kumi Aug. 29 33 Samchok Aug. 30
26 Yongchon Aug. 30 54 Y ongdok Sep. 1
27 Hapchon Sep. 1 55 Pohang Sep. 7
28 Miryang Sep. 3 36 Ulsan Sep. 7
"CDHR : critical date of late heading for safe ripening
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Table 4. Accumulative temperature and its standard deviation for

date to heading date depend on heading types of rice.

duration from seeding

Heading types - t?n::;::::j:(‘ice) Star'ldz'ird Accumulative
(variety) Region | Year Seeding date deviation temperﬂature
~ Heading date (SD) + 8D ()
EMV' (Sangjubyeo, Odaebyeo) Suwon, 2020 140 2160
IMV’ (Hwasungbyeo, Hwayongbyeo) Iksan, |'93~'96 2370 150 2520
ILMV ' (Dongjinbyeo, llpumbyeo) Miryang 2520 180 2700

* EMV
ILMV

: early maturing variety, IMV

. intermediately late maturing variety.

: intermediate maturing variety,

Table 5. Safe cropping season for direct-seeding of rice on flooded paddy depend on

heading types

Station , OSD’ (date) CDLS (date)
Regions - - -

No. EMV IMV ILMV EMV IMV ILMV

1 Teagwallyoung - - - - -

2 Inje - - - - -

3 Hongchon - - - 520~5.28 - -

4 Chechon - - - 5.19~5.27 - -

5 Chupungnyong 5.5~5.13 - - 527~6.3 | 5.6~5.15 | (5.4)~5.6
6 Poun - - - 520~5.28 - -

7 Imshil - - - 522~530 5.9 -

8 Yongju 3.7 ~5.9 - - 524~531 | (5. 7)~5.11 -

9 Chunchon (5. 4)~5.13 - - 525~6.1 | (5. 4)~5.13 -

10 Yangpyong (5. 8)~5.14 - - 526~6.2 | (5. 8§)~5.13 -

11 Wonju 5. 7)~5.13 - - 5.24~526 | (5. 7)~5.11 -

12 Ichon 5.10~5.18 - - 529~6.5 | 5.8~517 | (5. )~5. 8
13 Chungju 5.11~5.20 - - 530~6.6 | 5.9~5.19 | (5. 4)~5.9
14 Chongju 5.17~5.25 - - 6.2~6.9 | 514~523 5.3~5.14
15 T aejon 5.18—526 | (4.29)~5.7 4.29) 6. 5~6.11 | 5.16~5.25 5. 6~5.16
16 Kumsan 5.10~5.18 - - 529~6.5 | 5.8~5.17 | (5.7)~5. 8
17 Namw on 5.18—~526 | (5.3)—-5.6 - 6. 5~6.11 | 5.16~5.25 5. 6~5.16
18 Kochang (5. 7)~5. 8 - - 523~530 | (5. )~5.10 -

19 Sanchong 5.16~524 | (4.29)~5. 4 - 6.4~6.11 | 5.15~524 5.5~5.15
20 Kwangju 528~6. 4 5.9~5147 | 4.29)~5.10 | 6.13~6.20 | 5.26~6.3 5.17~5.26
21 Sunchon 5.16~5.24 - - 6.3~6.10 | 5.14~523 | (5. 5)~5.14
22 Changhung 5.19~527 | (5. 5)~5.7 - 6. 7—-6.14 | 5.18~5.27 5. 8~5.18
23 Taegu 527~6.3 5. 8~5.16 | 429—5.10 | 6.13~6.19 | 526~6. 3 5.17~5.26
24 Uisong 5.9~5.18 - - 529~6.5 | 5.7~517 | 5. 4)~5.7
25 Kumi 5.11=5.19 - - 531~6.6 | 5.10~520 | (5. 2)~5.10
26 Yongchon 5.13~521 | 430)~5. 1 - 6. 1~6.7 | 5.11~520 | (430)~5.11
27 Hapchon 5.19~526 | (4.29)~5. 7 (4.29) 6. 5~6.11 | 5.17~5.25 5. 7~5.17
28 Miryang 521~5.29 5.2~5.10 | (4.29)~430| 6. 7~6.14 | 520~5.28 5.9~520

'OSD : optimum seeding date, CDLS : critical date for late seeding, EMV : early

“C)

maturing variety, IMV

fate maturing variety.

. intermediate maturing varigty, [LMV

. critical date for carly seeding .

. intermediately



Table 5. (Continued)

Station . OSD’(date) CDLS’ (date)
Regions - - -
No. EMV IMV ILMV EMV IMV ILMV
29 Seoul 5.18~5.26 G.4H~s5.7 - 6. 7~6.14 5.19~5.27 5.9~5.19
30 Inchon (5. 9)"~5.18 - - 6.3~6.10 5.12~522 | (5. 9)~5.12
31 Suwon 5.11~5.20 - - 531~6.7 5.9~519 | 5. 7)~5.9
32 Sosan 5.10~5.18 - - 6. 1~6. 8 5.10~520 | (5. 9)~5.10
33 Kanghwa (5. H~5.10 - - 525~6.2 | (5. 9)~5.12 -
34 Asan 5.13~5.21 - - 6. 1~6. 8 5.11~520 | (5. 5)~5.11
35 Kunsan 5.20~5.28 (5. 7)~5. 8 - 6. 9~6.16 521~5.29 5.10~5.21
36 Chonju 528~6. 4 5.9~5.17 | (5. 3)~5.10| 6.12~6.18 525~6. 2 5.15~5.25
37 Puyo 5.16~5.24 - - 6.3~6.10 5.14~523 | (5. 4)~5.14
38 Puan 5.18~5.26 - - 6. 5~6.12 5.15~525 | (5. 8§)~5.15
39 Chongup 523~5.31 (5.3)~5.12| (5. 3)~5. 4] 6.9~6.16 5.22~530 5.11~5.22
40 Mokpo 529~6. 6 5.9~5.18 | (5. 5)~5.11| 6.18~6.25 531~6. 8 522~531
41 Wando 524~6. 1 (5. 5)~5.12 5. 95) 6.16~6.23 528~6. 6 5.19~5.28
42 Haenam 522~530 (5. 5)~5.11 - 6.11~6.18 5.23~531 5.13~5.23
43 Kohung 526~6. 2 5.6~5.15 | (429)~5. 8| 6.14~6.20 527~6. 4 5.17~5.27
44 Pusan 5.24~531 5.4~513 | (4.29)~5.5| 6.17-6.24 529~6. 6 5.20~5.29
45 Tongyong 526~6. 2 5.5~5.14 | (429)~5.7| 6.17~-6.24 530~6. 7 5.20~530
46 Yosu 528~6. 4 5. 8~5.17 5. 1~5.10 6.18~6.24 530~6. 7 521~530
47 Chinju 522~5.29 5.1~5.10 | 429)~5.3| 6. 9~6.16 521~530 5.11~5.21
48 Koje 524~6. 1 5.4~5.13 | (430)~5.6| 6.14~6.20 526~6. 3 5.16~5.26
49 Namhae 526~6. 2 5. 7~5.15 427~5. 8 6.16~6.22 5.29~6. 6 5.20~5.29
50 Sokcho - - - 523~531 | (5. 7)~5.10 -
51 Kangung 5.5~5.13 - - 5.20~6. 6 5.9~518 | (5. )~5.9
52 Ulchin - - - 524~6. 1 | (5. T)~5.11 -
53 Samchok - - - 524~6. 1 | (5. TY~5.11 -
54 Yongdok 5.6~5.14 - - 530~6. 7 5.9~5.19 | 5.4)~5.9
55 Pohang 5.19~5.26 429~5.7|(429~430| 6.10~6.17 5.22~530 5.12~522
56 Ulsan 5.22~530 5.2~511 | (5. h~5. 4| 6.13~6.18 523~531 5.13~5.23
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