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Influence of Weather Condition for
Grain Yield in Barley

Hyung Soo Suh*, Bong Hoo Lee* and Gun Sik Chung*

ABSTRACT

The studies were performed to obtain the basic informations on the influence of weather condition for grain
yield and yield components in barley. The data of Olbori tested in 9 sites for 12 years were used in the studies.

Milled grain yield was decreased in paddy field after rice harvested comparing to the upland condition, and
yield potential was differed by test sites with the most stable yield in Gyeongnam. The coefficients of variation
analyzed for milled grain yield by years were 12.2-42.6% with the differences between high-yield and low-yield
year. Heading date was earlier in high-yield year and southern part compared to the low-yield year and middle
part of the Korean peninsular showing the negative correlation between grain yield and heading date. High-
yield year showed longer in culm length, shorter in spike length, almost same in number of grains per spike, and
lower in 1,000grain weight compared to the low-yield year. Correlation analyzed between number of spikes and
grain yield showed positive relationship. Temperatures affected to the grain yield analyzed by high in vegitative
growth stage, low in alternative growth stage, and almost same in reproductive growth stage in high-yield year
comparing to the low-yield year, however no remarkable differences of temperatures affected were detected in
over wintering stage between high-yield and low-yield year. Precipitation amount in high-yield year was lesser in
sowing time, more in seedling time, and lesser in over wintering time than those of the low-yield year. Correla-
tion between rainfall amount in the early of April and grain yield showed significant negative correlation with
the remarkable affects to the grain yield. Sunshine hours in high-yield year were longer in sowing time, shorter
in over wintering time, and after the over wintering time to harvesting time was longer than those of the low-yie-

1d year.
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Fig.1. Milled grain yield of Olbori in upland and
paddy field condition.(9 test sites :'74-'85)
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Table 1. Coefficients of variation for milled grain yield in each test sites of Olbori.

Year Yuseung Yesan Iri Jinan  Chilgog Yeongil Milyang Jinju Hamyang Mean  Note
1974 114 110 105 164 252 256 134 348 238 191 X
1975 172 209 205 217 230 305 366 377 321 275

1976 249 241 277 286 247 340 212 365 297 279

1977 154 283 220 9 237 145 203 294 178 191 X
1978 389 297 260 179 264 297 375 405 310 369 @]
1979 368 353 279 288 325 206 348 398 302 319 O
1980 187 315 127 180 212 152 326 354 284 237 X
1981 258 200 199 229 142 225 367 394 276 254 X
1982 311 69 177 168 132 281 326 292 279 226 X
1083 422 428 241 270 453 386 348 395 394 371 O
1984 355 318 357 243 367 341 322 291 409 334 O
1985 399 292 252 393 423 322 332 329 384 347 O
Cc.V. 380 38.9 30.8 42.6 35.8 28.1 25.5 12,2 21.6 21.1

Note : O. High-yield year, X. Low -yield year.
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Table 2. Milled grain yield and heading date of Olbori in high-yield and low-yield year.

. Yield (kg./10a) Heading date

Test sites A B ye=:) A B 7B
Yuseung 387 205 182 Apr. 29 May 4 5
Yesan 338 195 143 Apr.30 May 3 3
I 278 166 112 Apr.28 May 3 5
Jinan 275 150 125 May 4 May 11 7
Chilgog 366 195 171 Apr.29 May 4 5
Yeongil 310 212 98 Apr.25 May 4 9
Milyang 345 271 74 Apr.24 Apr.29 5
Jinju 364 336 28 Apr.25 Apr. 29 4
Hamyang 360 251 109 Apr. 28 May 5 7
Mean 336 220 116 Apr .28 May 4 6

Note : A. High-yield year(’78, 79, ’83, 84, '85
B. Low-yield year(’74, ’77, 80, ’81, 82
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Fig.2. Correlation between heading date and
milled grain yield in barley variety Olbori.
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Table 3. Yield components of barley variety Olbori in high-yield and low-yield year.

Culm length Spike length - . . Kernel Wt.
Test sites (em) g P (cmg) No. spikes/m? No.grains/spike (e./ 1,000

HY LY HY LY HY LY HY LY HY LY
Yuseung 91 71 39 4.5 601 304 47 48 358 36.3
Yesan 88 79 3.9 4.0 531 354 41 43 35.8 34.2
Iri 89 78 39 4.2 447 296 42 43 34.2 36.5
Jinan 87 74 38 4.0 435 260 45 47 331 34.2
Chilgog 85 72 3.8 4.5 501 227 41 40 343 387
Yeongil 79 68 3.7 44 452 334 44 45 339 353
Milyang 94 88 37 43 662 426 46 46 327 333
Jinju 95 92 41 45 527 392 46 49 33.7 36.3
Hamyang 96 83 45 4.6 682 392 48 44 338 386

Note : HY. High-yield year (’78, 79, 83, "84, 85).
LY. Low -yield year (’74, 77, 80, '81, '82).
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Pig.3. Correlation between number of spikes and
milled grain yield in barley variety Olbori.
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Fig .4. Correlation between grain yield and
temperatures in over wintering stage of

Olbory .

Table 4. Temperatures for barley growing season in high-yield and low-yield year.

Sowing Seedling Over winter- Tillering Culm elonga-

Regions HY or LY time stage ing stage stage tion and ripen

(10) (a1E-12M) (12L-2.E) (2M-4.E) ing(4M-6.M;
Chung nam HY 14.7 54 —21 4.2 182
LY 136 36 —41 %16 17.6
Jean buk HY 144 5.7 —-2.2 34 17.3
LY 13.0 3.4 —-37 3.7 16.7
Gyeong buk HY 146 6.6 —04 49 17.2
LY 145 5.4 -16 5.8 176
Gyeong nam HY 14.6 6.6 -04 5.3 17.6
LY 138 45 —-14 6.1 17.3

Note : HY. High-yield year (’78, *79, 83, '84, '85).
LY. Low-yield year (’74, ’77, ’80, 81, '82).
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Table 5. Grain yield and temperatures in over wintering stage of barley in 1977 and 1984,

Milled grain yield

Average temperature

Average minimum “emp.
o

: (kg 10a) §0)) (D)

Test sites 84 77 84 77 84 77
Yuseung 355 154 -5.0 —5.3 —-10.8 --10.8
Yesan 318 283 -39 ~43 —97 101
Iri 357 220 ~36 ~39 —84 ~77
Jinan 243 9 —6.1 ~5.2 -118 ~103
Chilgog 367 237 —37 -39 ~105 ~104
Yeongil 341 145 ~16 ~16 ~66 -61
Milyang 329 203 -22 ~29 ~99 —96
Jinju 201 207 -23 ~19 —97 ~74
Hamyang 409 178 ~22 —23 —88 ~82

Note : Over winterning stage(Late of December-Middle of February).
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Table 6. Preciptation of barley growing season in high-yield and low-yield year.

Barley growing season

Regions  HY or LY —gm 51 Y 7R iz M 5M
10L 12E 1L 3L 5E 6M

HY 37.2 87.5 315 97.9 19.7 84.9 1420

Chung nam ;3 587 453 40.0 65.5 549 905 1649
HY 38.7 87.6 389 1137 231 106.2 1623

Jeon buk LY 519 50.1 482 77.9 59.2 87.5 1498
HY 487 67.1 26.4 74.2 22,5 838 156.9

Gyeong buk |y 547 315 342 67.2 45.3 68.9 1177
Gyeong nam 1LY 434 65.5 189 928 39.4 119.7 206.1
LY 61.9 345 338 77.9 736 100.0 1520

Note : HY. High-yield year.

LY.Low-yield year.
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Fig.5. Correlation between grain yield and
precipitation in the early of April in
barley variety Olbori.
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Table 7. Grain yield and weather condition in high-yield and low-yield year of barley.

Rain fall in

Temperature

Rain fall . - . . Milled
Regions Year in sowing ;zﬁ%vert;z;él- I;;?edmg Zal;li)i (Onflm) Neor. frglkes grain yield

time (mm) (ogc) P p (kg./10a)
Chung nam HY 383 —14 Apr.28 217 578 368
"84 327 -5.0 May 7 118 521 337
Jeon buk HY 34.1 —14 Apr. 30 238 434 270
’84 53.7 —-54 May 7 199 473 300
Gyeong buk HY 49.2 0.4 _Apr.26 24.9 468 334
"84 79.5 -31 May 5 12.7 512 354
Gyeong nam HY 389 0.3 Apr. 24 44.2 616 360
84 67.5 —2.7 May 2 20.9 612 341

Note : HY.(High-yield year :'78, ’79,

’83, '85).
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Table 8. Day length in high-yield and low-yield
year of barley.

Culm elon-
HY . Over .
Regions or Spwmg wintering gation and
time heading
LYy stage :
time
Chune nam  HY 221 510 838
€04 1y 203 541 792
HY 228 565 819
Jeon buk v ogg 575 793
HY 241 677 928
Gyeong buk v 51g 686 854
o Y 220 599 797
yeong nam ;v 96 674 814

Note : HY. (High-yield year).
LY .(Low-yield year).
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