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Meteorological Disasters and Damage Reducing
Strategies in Oilseed Crops

Bong Ho Lee - Jin Ki Bang - Hee Woon Park - Jung 1l Lee and No Jin Park*

ABSTRACT : The literatures on meteorological disasters of which reported in Korea and abroad were

reviewed and discussed in oilseed crops for refer to stable production and quality improvement of the crops.

From the reviews, it was clarified that much of the reported disasters are almost same kinds as the other crops

like reported in soybean and rice. However much of the disasters reported in oilseed crops were unconfirmed

on their injury mechanisms or damage rate on yield loss and quality deteriorate comparing to the reports on

soybean or rice. Among the meteorological disasters reported in oilseed crops, the disaters on sesame and

groundnut were the most frequent in the numbers of report and water-flooding damage, drought damage,

lodging damage in the kinds of disasters. Such kinds of the above disasters were leading to 90% yield loss in

the most serious situation. To reduce the damage of meteorological disasters, it was suggested that the variety

improvement of which highly resistant, and vinyl-mulching culture would be also an way to reduce water

-logging and drought damage in sesame and groundnut in cultural practice. Further, it was indicated that the

emphasis must be put on the oilseed crops to investigate and clarify the damage mechanisms, and reducing

method of meteorological disasters in breeding and cultural practice.
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Fig. 1. Diagram of the kinds and damage route of meteorological disasters occuring in oilseed crops.
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Table 1. Optimum and minimum temperatures in
green house condition of perilla.
(HES : 1989)

Night temperature (°C)

Day temperature (°C)

Maximum Optimum  Optimum  Minimum
35 20-30 10-20 5

* HES : Horticulture Experiment
Suwon, Korea,

Station,

2) #£Z (Wintering injury)
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Table 2. Wintering damage and yield reduction rate by maturity group in rapeseed. (Kim et al. 1977)
Dead pl . 1 Yiel
Maturity Varieties ?%tepi:nt Maturing Iiiagrllltt feld (ke/102)
group tested wintering date Grain Index
(%) {(cm) wt. (%)
Early 19 96 May 27 102 38 26
Medium 26 70 June 5 119 93 64
Late 46 51 June 12 124 147 100
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Table 3. Precipitation of major sesame production country.

(Lee et al. 1990)

Annual average Sesame growing period Grain

Country Temperature Precipitation Temperature Precipitation yield
() (mm) () (mm) (kg/10a)

Korea 1.1 1, 089 21.0 761 (May-Aug.) 55
Venezuela 27.1 1,531 27.4 77(Nov,-Mar.) 57
Mexico 24.1 805 24.0 369(Sep.-Jan.) 47
Turkey 17.2 648 22.6 101 (Apr.-Aug.) 51
Ethiopia 19.5 531 18.3 171(Jul.-Nov.) 58
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Table 4, Ideal precipitation distribution for high
yield in sesame. (Weiss : 1986)

Precipitation
Growth stage distribution (%)
Germination to first 35
bud formation
Main flowering period 45
Maturing period 20

Table 5. Grain yield reduction rate by water-logging treatment in rapeseed.
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(YCES : 1989)

No. of pods per panicle

Grain yield (g/5 plants)

Variety

Normal Flooding Reducing rate(%) Normal Flooding Reducing rate(%)
Jeonnam local 56 9 84 147 15 90
Yeongsanyuchae 51 10 80 141 6 96
Naehanyuchae 47 35 26 127 61 52
Hallayuchae 22 18 18 46 11 76
Mokpo 71 37 33 11 67 29 57

* YCES : Yeongnam Crop Experiment Station, Milyang, Korea
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Table 6. Variation of characteristics by drought treatment in sesame.
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(Choi et al. 1990)

Capsules - Oil Fatty acid

Treatment Treatment Ppjer é?’g?n content compossi]tion (%)
stage period plant wt. (g) (%) Oleic Linoleic

Vegetative 0 55 2.8 52 48.0 41.1

stage (10 20 33 2.7 52 48.2 39.6

days after 30 31 2.7 50 48.4 38.8

emergence) 40 28 2.3 49 48.1 38.6

50 15 2.1 48 48.9 38.1

60 7 1.7 44 47.8 38.7

Reproduc- 0 55 2.8 52 48.0 41.1

tive stage 20 36 2.6 52 49.1 39.6

(35 days 30 18 2.2 49 48.5 39.3

after 40 13 2.0 46 47.9 39.3

emergence) 50 12 1.8 42 47.8 39.0
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Table 7. Grain yield reduction rate by water-flood- A} 7)ol A & EkRifE o] AW &5 KES H
ing treatment in sesame, f%);‘?} a 7}2& ﬁ%‘-%}gﬁc},
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\\
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= of] 1 =4 =

Seedling stage 0 14 35 90 = i © e gel e} kA= A
Flowering stage 0 41 78 92 7b AF w1984 99 Aol BAtus
Maturing stage 0 +4 6 18 dlA FZEA RAHAAE ol 2 =S =
Note : 1) Seedling stage : 30 days after emergence 214 A3 ¥ (223) 2047 BFAHUL w
2) Variety . Ahnsan T

i
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LEo] o}F Auld HME pYov 4042 &
kel og BT WEFH 550 EE/ b kRS WlE S0%AES KEHSE AR
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-5
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= 0
5
4]
20 31
18
a a-clb-alb-d| |a-cla-d|b-d| |cd|de ef [ ef |145] | ab|ac|b-d
Check 24 48 72 24 48 72 24 48 72, 24 48 72 24 48 7Zhrs
10DAE* 25DAE 40DAE 55DAE 70DAE

Fig. 2. Variation of grain yield per pot as influenced by water-flooding treatments at different duration of
crop growth stage in sesame, (*DAE : Days after emergence, same alphabetical letters indicate no
significant different at 5% level of DMRT.) (Choi et al. 1990)

100
94 (Kyungpook PRDA : 1984)
148 53
(kg/10a) 139 45
Grain
yield 78
index 66 9
(%)
3
Flooding period 0 20 hours 40 hours 60 hours 72 hours
No.pods per plant 39 27 29 29 16
Kernel/pod rate 55 58 54 37 30
(%)
100 kernel wt, 39.4 37.9 38.4 26.2 25.0

(g)

Fig. 3. Grain yield reduction rate and variation of characteristics by natural water-flooding in groundnut .
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Table 8, Variation of characteristics and grain yield reduction rate by water-flooding treatment in ground-

nut, (Woo : 1988)
Treatment Treated Pods Shelling 100-kernel Grain Yield
stage period per ratio wt. () yield reduction
(hours) plant (%) (kg/10a) rate (%)
Flowering ’ 0 62 75 36.0 278 0
stage 48 58 74 34.2 248 11
72 50 74 32.5 240 14
Pegging 0 45 69 27.1 152 0
stage 48 35 66 22.0 95 38
72 18 58 21.8 39 74
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Table 9. Capsule setting rate in course of time
resulted by postpollination after remove

the stigma tip in sesame. {Lee : 1956)
Stigma tip remove 1 5 11
time after pollination hour hour hour
Capsule setting rate (%) 40 93 98
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Table 10. Lodging damage in sesame and maximum wind velocity in southern part of Korea in average for

1970-1981. (Jung : 1983)
Wind velocity
and damage Mokpo Yeusu Goheung Haenam Jangheung Hampyung
Wind velocity N
(m/sec) 13/30 15/23 8/16 8/19 9/16 9/15
Grain yield 80.5 31.2 35.8 36.7 36.7 4.6

reduction rate(%)

* Wind velocity : Minimum wind velocity year/maximum wind velocity year.
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Table 11. Reduction rate of grain yield and yield components by artificial lodging treatment in sesame.

(Jung : 1983)

Growth
stage

First flowering stage

Maximum flowering stage

Last flowering stage

Lodging
angle

0 30° 60° 90° 0

30° 60 90° 0 30° 60° 90°

Ripening
rate (%)

Capsules
per plant

Grain yield
reduction 0 56 60 80 0
rate (%)

85 28 26 10 85

74 35 24 17 74

56 54 42 85 71 68 66

45 45 42 74 52 47 43

36 28 26 0 8 4 12
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Table 12. Effects of lodging damage reduction by

some post treatment in sesame.
(Kyungnam PRDA : 1987)

Post treatment Grain yield Index
(kg/10a) (%)
Set supporting post 1 day after
Tod g‘;ng 88 100
Set supporting post 2 days after 83 04
lodging
Urea foliar application (0.3%)
3 days after lodging 69 78
Non-treatment after lodging 58 66

Table 13. Grain yield reduction rate by lodging
treatment time and angle in rapeseed.
(Kim et.al.1980)

Grain yield reduction
rate by lodging angle(%)
0 15° 45° 75
Before blooming 20 52 60

0
After blooming 0 15 27 52
Before maturing 0 3 11 17

Treatment stage
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Table 14. Days to flowering by temperature and daylength treatment in sesame.

(Lee et al. 1988)

Daylength Days to flowering (days)
rlt:;gr()%r;i‘ 10 hours 13 hours 16 hours
Variety 24/16 27/19 30/22 24/16 27/19 30/22 24/16 27/19 30/22
Pungnyeon 47 37 38 47 42 41 67 62 65
Danbaek 47 36 35 50 42 42 69 55 53
Ahnsan 49 37 - 36 46 41 38 74 ) 58 57
Average 48 37 36 48 42 40 70 58 58
* Temperature : Day/night
Table 15. Days to flowering by daylength in perilla, (CES : 1972)
Variety Days to flowering by daylength (days in hours) Natural
8 hrs. 10 hrs. 12 hrs. 14 hrs, 16 hrs, daylength
Jincheon 58 58 73 NF* 97
Taegu 62 68 82 NF 98
Pohang 69 70 87 NF 98

* NF : Non-flowering
CES : Crop Experiment Station, Suwon, Korea
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Table 16. Leaf spot necrosis after rainfall in sesame occuring in 1987 and 1989 in Suwon area.

Rainy days and rainfall amount (mm)

Year

May 25 May 26 June 1 June 2 June 3 June 4 June 5 June§ June 7  June 8
1987 - 14.7 9.1 59.6 2.9 - 0.4 - 44 .8 -
1989 1.8 - - - - 8.2 44.5 - - 41.9

Note : Leaf spot necrosis was first observed on June 9 as a same date in 1987 and 1989.
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Table 17, Characteristics of dwarf mutant selected line in sesame, (CES : 1989)
Flowering Stem Frist capsule Capsules Grain Yield
Variety length setting posi- yield index
date (cm) tion (cm) per plant (kg/10a) (%)
Suwon 128 Jul. 6 74 13 107 94.0 104
Ahnsan Jul.2 109 34 61 90.7 100
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