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Meteorological Constraints and Countermeasures in

Major Summer Crop Production

Ewon, S. H*, H.S. Lee* and E. H. Hong***

ABSTRACT

Summer crops grown in uplands are greatly diversified and show a large variation in difference with year
and location in Korea. The principal factor for the variation is weather, in which precipitation and tempera-
ture play a leading role and such a weather factors as wind, sun lights also influence production of the
summer crops. Since artificial control of weather conditions as a main stress factor for crop production
is almost impossible, it must be minimized only by an improvement of cultivation techniques and crop im-
provement.

Precipitation plays a role as one of the most important factor for production of the summer crops-and it is
considered in two aspects, drought and excess moisture. This country, which belongs to monsoon territory,
necessarily encounter one of this stress almost every year, even though the level is different. Therefore, the
facilities for both drought and excess moisture are required, but actually it is not easy to complete for them.
On this account, crops tolerant to drought, excess moisture and pests should be considered for establishing
summer crops. For the districts damaged habitually every season, adequate crops should be cultured and
appropriate method of planting, drainage and weed control should be applied diversely.

Injuries by temperature is mainly attributed to lower temperature particularly in late fall and early spring,
although higher temperature often causes some damages depending upon the kind of crops. Sometimes, lower
temperature in summer season play a critical role for yield reduction in the summer crops. However, certain
crops are prevented to some extent from this kind of stress by improving varieties tolerant to cold, hot
weather or early maturing varieties.

As is often the case, contrdl of planting time or harvesting is able to be a good management for escaping
the stress.

Lodging, plant diseases and pests are considered as a direct or indirect damage due to weather stress, but
these are characters able to be overcome by means of crop improvement and also controlled by other suitable
methods.

In addition, polytical supports capable of improving constitution of agriculture into modern industry is
urgently required . by programming of data for the damages, establishment of damage forecasting and

compensation system.
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* Professor, Kyunghi Univ., Seou! 131, ** Professor, Dept. of Agronomy, Seoul National Univ,,
*** Senior Researcher, Crop Experiment Station, Suweon 170, Korea.
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Table 1. Precipitation in major soybean growing area(mm),

Location May June July Aug. Sept. Total  Annual total
Hokkaido 61 66 93 109 135 461 1057
Jangchun (Manchuria) 55 22 178 138 57 588 661
Chicago 84 84 79 86 84 417 808
Seaul 86 169 358 224 142 975 1259
Table 2. Water requirement of Legumme crops. 3300

Water requirement
C
rops Brigas Thom 3000
Soybean 744 408
Kidney 'bean 728 444 2700}
Pea 788 444 s
Alfalfa 831 414 S 2400
White Clover 797 - §
Red Clover - 448 :% 2100
Table 3. Relationship between soil moisture and 1800
Soybean germination in volcanic ash soil.
- ; 1500
Sail (‘;")‘S‘“’e 212 27.1 30.9 33.9 36.8 37.8 405
Germ rate 1200 L : " " L L 1 1
(%) 0 0 7.5 50 125 975 90.0 3 10 12 14 16 18 20

(Furutani, 1959)

Table 4. Soybean germination rate under relati-
vely dry soil conditions.

No.of days to

Manure Disinfec- Soil

ica- . ermination

" e e — S

. +  35% 90 948

¥ - 15 63  83.7

_ + 68 132 782

- 23 93 805

+ 68 170 945

+ — 28 103 939

- + 83 182 835

B - 32 113 833

: (Furutani, 1959)
Rainfall 15 days after planting.
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Fig. 1. Relationship of soybean yield to water
received from August 15 to September 20,
(pod - filling stage) (Doss, Pearson, Rogers,
1874)
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Fig. 2. Effects of water deficiency at various
growing stages on corn yield (Barloy,
1970).

Table 5. Effects of soil moisture deficiency
on soybean seed and stem weights.

Stage of treatment N;':l?d %:E? plt.
Flower deferenciation 64 67
Flowering period 67 78
End of flowering 72 96
15days after flowering ends 89 102
Control 100 100
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A TaYH 88 HaAAAE HERAERYH #
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RRES doA Miast Foiws MM F2E
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o aFeht FolA 25 oS #EL mMEL

600

400

200+
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(Field)
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Fig- 3. ‘Influence of soil moisture contert on
sweet potato tuber yield.

Table 6. Damage of saybean by flooding,

Flooding .
Growth | (days) 105 1.0 15 20 25 30
sta.
Early
Damage | podding 5 15 25 40 50 65
(%) | Late
podding 15 30 45 60 75 90
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Table T. Effect of lodging treatment and stage on mean yield (kg/ha) for two soybean varieties.

Lodging KAS 100-3 -1 Clark )
treatment BF AF B.M B F AF B. M Pooled mean
75° 898.9 (42.00%*° 13117 (67.8)° 1913.2 (87.6F 5448 (26.9° 10956 (59.1)" 1607.7 (85.0) 12287 (613)"

45° 1646.2 (76.9) 14821 (76.7) 1936.7 (88.7) 1367.6 (67.5)° 1476.3 (79.7)* 1519.2 (80.3)* 15914 (78.4)"
15° 1914.0 (89.57 1938.9(100.3 2052.0 (93.9) 1884.1 (93.0)* 1742.7 (94.1)* 1467.2 (77.6)* 18332 (91.5)°
Control 2138.0(100.07 1933.4(100.0)* 2184.6(100.0)* 2025.8(100.0)* 1852.8(100.0)* 1891.0(100.0)* 2004.6¢100.0)*
* B.F : before flowering, A.F : after flowering, B. M : before maturing.
** Percent yield based on prevention of loading (Control),

Table 8. Effect of lodging treatment and stage on seed weight and other five characters for two
'soybean varieties.

No. of No. of No. of
Branch / Pit. Node/ Pit. Pod /PIt.

BF A.F BM B.F AFBMBF A FBMB.FAFBMBFAFBM

KAS 75° 316 30.2 330 693 61.5 620 23 25 22141 147 153 173 295 34.1
100-3-1 45° 35.6 321 326 64.1 606 593 27 25 15152 149 144 315 30.3 289
15° 33.7 356 344 651 60.7 628 27 23 21 143 150 155 322 338 329

Cont. 340 356 336 642591 606 20 21 18149 147 152 348 348 321

Clark 75° 12.3 120 1271109 839 861 27 21 23180 17.7 191 20.5 381 456
45° 13.7 135 138 87.3 869 851 27 17 11.7 181 17.9 181 414 393 381

15° 155 16.2 128 90.8 86.6 849 23 17 21192 184 186 479 444 480

Cont. 15.0 12.8 14.7 928 876 798 22 21 17191 181 187 485 433 443

Variety Lodging Seed wt. Pit. height
treatment

= T Shade treatment
AN ssl ist : 6 July —20 July
e 4 2nd: 21 July — 4 Aug
o r (] 3rd: 5 Aug.— 19 Aug.
233' ﬂ 4th: 20 Aug.— 3 Sept.
2 Cont. 1st 2nd 3rd 4th 5th 54L 5th: 4 Sept.— 18 Sept.
_ E
(3l
Tar = % 50}
& ~
S 8 ISL = 1S
O S 46} N
<] =z [
5 ool
e o 12 0
-Eo 2 ~ (S
5 66 b 107 k]
; ' = Cont. ist 2nd 3rd 4th 5th
= 62 Cont. 1st 2nd 3rd 4th sth%
k R 222}
p16 =
B N20f
At 0nanil s L
5 i
3 ' B — '
z,

Cont. 1st 2nd. 3rd 4th 5th Cont. Ist 2nd 3rd 4th 5th & Cont. 1st 2nd 3rd 4th 5th
Shade treatment Shade treatment Shade treatmert

Fig. 4. Response to agronomic characters by shade treatment at various growing stages in soybean
(average of 16 varieties), (Kwon, Won, 1979)
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Table 9. Correlation coefficient between temper-
atures of July and August and agrono-
mic Traits in the variety Bongui.

Month Temeer- yigq Seed | f;‘id‘“g Pit. ht.
Maximum —0.94% —0.92%—-079 ~0.80
July Minimum —0.94% —0.93*—070 —0.48
Average  —0.96™ —0.95*—0.75 —0.65

Maximum —0,82% —0.84* —0.87* —0.69

August Minimum —0.63 -062 —086* —046
Average —079 —080 -—0.96"* ~(.62
® August
60
r=~0.964"" (August)
Y=—1009X+ 208.04
50
<
® w0}
Y
®
1
2
E 30 -
-
&
20
10 i - A A —d 1 ]
20 22 24 26

Temperature, °C (X)

Fig. 5. Relationship between pod filling rate and
average temperature in August for six
years(Won, Song, Choi, Kwon, 1981).
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Fig. 6. Relationship between yield and average
temperature in July or maximum temper-
ature in August for six years.(Won, Song,
Choi, Kwon. 1981)
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Fig. 7. Relation between 100 seed weight and
average temperature in July or maximum
temperature in August for six years(Won,
Song, Choi, Kwon, 1981).
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Table 10. Average monthly temperature and precipitation of high and low productive years of soybean.

June July August September  Seed wt. d#Of dClou-

Ave.  Rain fall Ave. _ Rain fall Ave _ Rain fal Ave.  Rain fall /100 (Jyna>
Temp.°C  min  Temp.°C min Temp°C min Temp.®C min seeds Sept)
Cow 1978 207 3549 248 3342 246 4452 191 962 210 63
Yield 1981 20.2 980 245 5292 230 1891 180 1466 208 43
High 1976 201 362 219 1684 226 4938 182 121 231 41
Yield 1980 208 981 219 3408 207 2802 17.8 172 23.9 39

Meteorological data collected at KAERI Expt. station

Variety bongui grown at KAERI Expt. station

Table 11. Seed yield and seed size of soybean
grown low temperature year 1980.
(Crop Expt. Station)

Area Central

Traits North part South
Yield (kg /10a) 187.0 158.3 178.8
Difference from ave,
year —10.0 —-11.4 —-234
Seed wt.(g) 25.5 195 20.2
Difference from ave.
year +0.8 +0.7 00
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Fig- 8. Relationship between soil temperature and
fertilizer absorption in corn(Plants analy-
zed 14days after temperature).
(Grobbelear, 1963).

KE fF9 R8RS HBEd wad BEEEQA 1980
ol FHS #iste] 2@ 16 MBROLB, ¥,
AifE BSAA @& daasiel e ERKE

(Won, Song, Choi, Kwon, 1981)

ist observ. 13—38days after emergence

an ” 22—54 days ”
3rd 41—67days ”
Lo} N~ AN
a F/ N
/e
o 0.8F /% a
= //
£ o6t /o
al
[ A
2 /
804} /e
d‘é 4 8/
a /”
02+r a 4°
a_Ao
} ° ' ' A L k.
15 18 21 24 27 30

Soil temperature (°C) at 1nem below
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1964).
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Fig. 10. Relationship between carn yield and
monthly temperature and rainfall of
July (Thompson,1963).

Table 12. Relationship between soil temperature
and sweet potato yield.

. Soil temp,  Top wt. Tuber wt
Variety 0oy e (gr.)
32.6 421 72
Hukwase 28.0 315 190
23.2 154 151
326 562 0
Kenji 28.0 441 89
232 259 93
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S ¢ 4 don XEE YA FHAEES S

Table 13. Various agronomic characters of sweet potato grown in 1980. (Crop Expt. Sat.)

Main stem

Area length (cm) No.of branchs  Top Wt. (g) Tuber Wt. (g) No.of Tubers
1980 «DV 1980 DV 1980 =DV 1980 =DV 1980 *DV

Middle & North 98 +121 7.0 -—-05 8234 +605 1693 —408 23 -15
South 88 + 72 84 +06 6839 +602 1980 -—103 38 -1.2

During the tuber growing period of 1980, the average monthly temperature was lower by
1.4~3.0°C Compare to that of normal year.

* DV. Deviation from normal year.
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