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Environmental Stresses During Culture of Food Legumes
Yeong Ho Lee*, Seck Dong Kim* and Eun Hi Hong*

ABSTRACT

Environmental stresses during culture of food legumes can be classified to the three categories ; the

climatic stresses, pests, and public pollution,

Of the researches on the climatic stresses in Korea, drought injury and lodging injury were studied

more camparing with excess water injury, cooling injury, wind injury, frost injury and hail injury.

Although many researches have been done on the pests, mainly on the control of pests,

researches have been done on the basic research.

a few

Recently public pollution is considered one of major stresses during culture of crops following rapid

development of industry in Korea, A few researches have been done on the air pollution and acid rain.

Therefore many researches should do on the environmental stresses during culture of food legumes in

the future,
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Table 1. Effect of soil-moisture stress at three different stages on growth and yield of bean®,
(Sadasivam et. al, 1988)

Soil-moisture stress during

Character (n%orslttlrgsls) Vegetative Flowing Pod develop- (5:%
phase phase ment phase

Plant height (cm) 36.9 341 35.7 37.5 2.1
Root length(cm) 12.6 11.3 12.9 12.1 0.8
Branches/plant (no ) 1.5 1.0 1.3 1.2 0.3
Total dry matter (g/m?) 192.0 159.0 202.0 164.0 26.1
Leaf dry weight(g/m?) 35.0 27.0 30.0 29.0 6.3
Leaf area(cm?/m?) 8, 750.0 6, 750.0 7.500.0 7,250.0 1, 306.0
Root dry weight(g/m?) 13.0 7.0 11.0 10.0 4.5
Root/shoot ratio 0.49 0.44 0.51 0.50 0.0
Clusters/m?(no . ) 80 63 69 64 11+
Pods/m?(no ) 278 213 255 220 19**
Pod yield(t/ha) 1.192 0.967 1.190 0.981 0.2
Grain yield(t/ha) 0.792 0.621 0.782 0.653 0.1
Seeds/pod(no.) 10.0 9.7 10.1 9.6 NS
100-seed weight (g) 3.7 3.7 3.7 3.6 NS
Harvest index (%) 41.1 38.6 38.7 39.6 2.1

Y Mean of 27 cultivars.

* Statistically significant at 5% . **

Statistically significant at 1%
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Table 2. Effect of planting date and number of irrigation on the yield of soybeans.

(Revised from Roh & Cha, ’83)

Irrigated
Planting Nonirrigated 1 time 2 time
dete Yield Yield Yield Yield Yield Yield
(kg/10a) index (kg/10a) index (kg/10a) index
June 14 192.4 100 223.2 116 240.3 125
June 24 198.6 103 232.5 121 241.0 125
June 28 174.2 91 194.6 101 221.6 115
July 14 138.2 72 175.0 91 189.6 99
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Table 3. Effect of excess water treatment of 5 days duration on the growth and yield of soybeans.

(Fukui & Ito, 1952)

Plant No. of No. of Diamter Stem No.of 100 Pod & Index of
Growth ht. branches nodes of stem  wt, pods seed seed wt. pod and
stage of (cm) on the (mm) per per wt, per seed wt,
treatment main stem plant plant (g) plant per plant

(g)

Seedling 36.9 6.0 10.0 8.8 7.0 68.0 23.5 36.9 64
Initiation of
flower bud 43.1 5.5 10.0 8.8 6.6 56.5 22.6 29.2 50
Initiation of
flowering 40.4 7.3 9.7 1.4 11.3  76.7 22.9 44.0 76
Termination
of flowering 41.0 7.5 10.0 11.2 11.9 85.0 22.6 45.0 78
Control 43.0 7.8 10.3 11.5 13.4 108.2 22.5 57.9 100
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Table 4. Comparision of mean temperature and soybean yield between 1980 (year of low temperature and

common year average of 1975 to 1979).

(Revised from national average of yield forcasting experiment)

Mean temperature (°C)

Year . . Initiation of Flowering Ripening Average Yield Yield
Planting time flower bud (Late July of of (kg/ index
Middle Middle (Early & Middle & pod growing 10a)
May June July) Early August) (September) period
1980 (A) 15.9 22.7 22.6 23.0 18.6 18.6 178 90
Common '
year (B) 16.6 21.4 24.1 26.7 20.4 20.4 198 100
A-B ~0.7 1.3 -1.5 -3.7 -1.8 -1.8 -20 10
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Table 5, Correlation coefficient between meteorological

characters in variety Bongeui.

factors in July & August and agronomic

(Revised from Won et. al. 1983)
Month . Character
ont Met‘?m’“glca] Yield No. of Seed Pod-filling Plant
actor pods per wt. rate ht.
plant
July Precipitation -0.511 -0.353 -0.475 -0.002 -0.032
Rainy days ~0.557 0.663 -0.368 -0.595 -0.439
Mean temp, -0.963** 0.309 -0.924** -0.752 -0.646
Max, temp. -0.939** 0.326 -0.923** -0.785 -0.797
Min. temp. -0.938** 0.306 -0.924** -0.702 -0.476
August Precipitation 0.215 0.619 0.321 -0.227 -0.070
Rainy days 0.453 0.352 0.593 0.151 0.257
Mean temp. -0.793 0.742 -0.802 -0.964** -0.621
Max. temp. -0.818* 0.549 -0.842* -0.865* -0.689
Min, temp. -0.627 0.749 -0.621 -0.861* -0.462
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Table 6. Effect of kind of fertilizer and treatment duration of low temperature on the seed yield of

soybean,
(Hashimoto & Yamamoto, 1973)
Fertilizer L-1? L-2v Mean? Control Grand
mean
Farmyard manure 67.7 63.6 65.6° 78.7 70.0°
Rape seed cake 68.0 59.7 63.8% 59.2 62.3°
Fish meal 57.4 56.5 56.9%° 65.0 59.6%
Isobutyriden diurea 62.9 60.8 61.8% 62.2 62.0°
Ureido hexahydro a be
pyrimidine 61.5 56.1 58.8%° 66.2 61.3
(NH,),SO,High 50.0 53.1 51.5° 57.9 53.7¢
(NH,),S0, Std. 55.5 45.7 50.6° 51.8 51.0¢
Mean 60.4 56.5 58.4 63.0 60.0

Y Subjected to low temperature at 15C from August 1 for 15 days (L-1),

or for 30 days (L-2)

» Means in the same column, followed by the same letter are not significantly different at 5% level based

on Duncan’s new multiple range test.
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Table 7. Leaf damage and lodging of soybean by
typhoon according to distance from
seaside in Tongyeong-gun

(Shin, 1988)

Lodging score

Distance from  Leaf damage"

seaside (Km) (%) (0-9)
0-0.5 85 9
0.6-1.0 75 8
1.1-1.5 60 7
1.6-2.0 50 5
2.1-2.5 40 4

" Salt injury and breaked leaf by typhoon
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Table 8 . Yield and agronomic characters of ‘Jangyeobkong’ soybeans as affected by defoliation and cutoff

at first flower at Suwon in 1982.

(Kim and Hong, 1983)

Plant Total No. of 100
Treatment height no. of pods seed Yield Yield
(cm) nodes per plant weight (kg/10a) index

(g)
33% defoliation 85 41 41 25.1 255 100
66% defoliation 73 45 52 24.9 206 80
100% defoliation 59 36 51 25.7 179 70
100% cutoff* 34 28 47 24.6 173 67
Control 88 42 41 24.8 256 100

* Cutoff at half height
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Table 8, First date and last date of frost in the
normal year and extreme year at

e w

i

important cities in Korea (Central

Meteorological Office, 1982)
City First date Last date

Normal Extreme Normal Extreme

Taegwallyong Sep.27 Sep.18 May.17 May 31
Seoul Oct.11  Oct. 3 Apr. 6 Apr.23
Suwon Oct.18 Oct. 2 Apr.15 May 11
Chunchon Oct.14 Sep.30 Apr.10 May 7
Chungju Oct.17 Oct. 3 Apr.10 May 4
Taejon Oct.18 Oct. 3 Apr.13 Apr.26
Chonju Oct.13  Oct. 8 Apr.10 May 2
Kwangju Oct.14 Sep.27 Apr.10 Apr.28
Taegu Oct.17 Oct.11 Mar.24 Apr.18
Pusan Nov.21 Oct.28 Feb.18 Apr, 4
Cheju Nov.18 Nov.12 Mar.12 Apr. 5
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Table 10. Percentage of immatured pods of adzukibean and mungbean at the first frost in 1982 at Suwon

(Kim et, al,),
. Percentage of immatured pods(9%)
Crop Variety July 10* July 20* July 30*
Adzukibean Hongcheonjeokdu 4 21 65
Kaohsiung Sel. 1 3 19 41
Average 4 20 53
Mungbean Kyeonggijarae 11 23 53
Seonhwanogdu 6 33 84
Average 9 28 69

* Planting date
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Table 11. Yield loss of soybeans under the uncontrolled conditions of diseases, insects and weeds,

(Revised by Lee et. al.)

Yield loss (%)

Treatments Kim et.al Lee et.al Oh et.al Average
(1984) (1984) (1982)
No control of diseases 3 8 5 5
No control of insects 12 10 3 8
No control of weeds 25 40 43 36
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Table 12. Degree of sensitivity of legumes to the air pollutant.
(Revised from Ministry of Sciene & Technology, 1988)

Degree of sensitivity*

Pollutant Soybean

Kidney-
bean

Adzuki-
bean

Pea Peanut

Hydrogen fluoride
Chlorine

Ozone

PAN

Ethylene

Sulfur dioxide
Nitrogen dioxide
Hydrogen sulfide
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* H: High, M : Medium, L : Low



Table 13. Effect of pH of rain on the soybean leaves,

(Kim et, al. 1986)
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