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Effects of Green Chopping on Grain Yield of Naked and
Malting Barleys in Cheju**

Young Kil Kang*

ABSTRACT

The effects of seeding and clipping termination dates, and seeding and fertilizer rates on forage and
grain yields were evaluated in 1989 harvest year for dual preduction of forage and grain of naked and
malting barleys in Cheju province. In the experiment I, ‘Saessalbori’(naked barley) and ‘Doosan 22
(malting barley) were seeded on Sept. 21, Oct. 12 and Nov, 2, respectively. An unclipped{grain-only)
treatment that was planted on Nov. 2 was included for check. In the experiment [I, the two above
cultivars were planted at seed rate of 14, 20 and 26 and kg/10a. Fertilizer rates were 9-6-12, 17-13-8 and
22-16-11 (N-P,0;-K,0) kg/10a. Seeding dates were Oct. 13 and Nov. 7 for clipped treatments and grain
-only treatment (seeding rate . 14kg/10a, N-P,0,-K,0=9-6-12 kg/10a), respectively . All treatments in
both experiments were harvested for grain yield.

In Saessalbori, survival following forage removal was 100% regardless of seeding and clipping
termination dates, and seeding and fertilizer rates. In Doosan 22, survival percenage decreased with
increasing seeding and fertilizer rates when plants was clipped in January to Febuary. Forage vield of
two cultivars increased with early planting and delays in clipping termination and tended to increase as
seeding and fertilizer rates were increased. Crude ash and fat were not affected by seeding and fertilizer
rates, and clipping date. Crude protein increased with an increase in fertilizer rate and decreased with
delays in clipping date. N free extract tended to increase with delaying clipping date and decreased with
increasing fertilizer rate, FEarlier planting resulted in earlier heading and maturity. Clipping slightly
delayed heading of Saessalbori and greatly delayed that of Doosan 22. Maturity of Doosan 22 was
delayed 3 to 5 days by increased fertilization. Clipping shortened culm length more severely in Doosan 22
than in Saessalbori. The later the clipping termination, the shorter the culm length. The number of
spikes per m* and the number of kernels per spike were not affected by clipping in Saessalbori while
those of Doosan 22 were decreased with delays in clipping termination. Delaying forage harvest resulted
in a reduction in grain yield. However, final clipping on Feb, 27 reduced grain yield of Saessalbori by
only 6-11% compared to the grain-only treatment. In Doosan 22, forage harvest after Dec. 28 resulted in
6 to 66% reduction of grain yield. The data indicate that grazing of naked and malting barleys until late

Feb. and late Dec., respectively, might not reduce grain yields when planted on mid-Sept. to mid-Oct.

* M A Rk (College of Agri., Cheju National Univ., Cheju 690-756, Korea) ('89.7. 25 #:%>
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Table 1. Clipping dates by seeding and clipping termination dates.

Clipping Clipping Seeding date
ternég)ta(letlon time Sept. 21 Oct. 12 Nov. 2
Dec. 28 1st Oct. 22 Dec. 2 Dec. 28
2nd Nov.13 Dec. 28 -
3rd Dec. 28 - -
Jan, 31 1st Oct. 22 Dec. 2 Jan. 31
2nd Nov.13 Jan, 31 -
3rd Nov, 31*(Dec.28)** - -
4th Jan, 31** - -
Feb. 27 1st Oct. 22 Dec. 2 Feb, 27
2nd Nov.13 Feb. 27*(Jan.31)** —
3rd Feb. 27*(Dec.28)** Feb, 27** -
4th Feb, 27** - -
Mar. 14* 1st Oct. 22 Dec. 2 Mar. 14*(Feb 27)**
(Mar.26)** ond Nov. 13 Mar. 26*(Jan.31)** Mar. 26**
3rd Mar. 14* (Dec.28)** Mar. 26** -
4th Feb. 27** - -
5th Mar. 26** - -

*. ** Clipping dates only for Saessalbori (naked barley) and Doosan 22 (malting barly), respectively.
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Table 2, Normal mean air and
precipitation, and
normal for barley growing season in

1988 to 1989 at Cheju.

temperature

departures  from

Mean air o Precipitation (mm)
Month temperature ()
Normal* Departure** Normal* Departure**
Sept., 21.0 +0.2 123.8 —51.9
Oct. 16.3 +0.1 43.3 —30.4
Nov. 11.0 —0.8 49.3 —26.8
Dec. 6.3 +1.0 67.9 +16.4
Jan, 2.7 +3.4 58.4 +64.1
Feb. 3.5 +2.7 76.2 +57.8
Mar. 6.8 +1.3 111.4 —59.9
Apr. 12.3 +1.9 74.5 —36.0
May 16.6 +0.7 78.5 —39.5
June 20.9 —0.6 315.2 +213.8
* 5-year (1984-1988) mean
** Departure from the normal
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Table 3. Plant height of Saessalbori (naked

barley) seeded on the three dates at the
various clipping times.

Clipping Seeding date
termination Sept. 21 Oct. 12 Nov.2
date 1st* 2nd 3rd  Ist 2nd  lst
Dec. 28 20 17 11 17 9 8
Jan. 31 # " 13 ” 14 11
Feb. 27 ” ” 16 ” 16 15
Mar. 14 ” ” 17 ” 20 25

* Clipping time.
» Indicates the same sample with above.

Table 4, Plant height and spike length of Doosan 22 (malting barley) seeded on the three dates at the

various clipping times.

Clipping Seeding date
termination Sept. 21 Oct. 12 Nov. 2
date Ist* 2nd 3rd 4th 5th Ist 2nd 3rd 1st 2nd
Plant heigh (cm)
Dec. 28 30 35 16 - - 24 15 —. 9 -
Jan. 31 " ” " 18 - " 26 - 14 -
Feb. 27 " ” " 19 — ” » 97 25 _
Mar. 26 ” ” ” 25 ” ” 35 ” 30
Spike length (mm) .
Dec. 28 0 35 0 - - 0 0 - 0 -
Jan. 31 ” ” ” 5 — " 3 _ 0 _
Feb. 27 " ” ” 15 - ” ” 7 10 -
Mar, 26 ” ” ” 30 ” ” 50 ” i5

* Clipping time.
» Indicates the same sample with above.
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Table 5. Survival percentage of Doosan

(malting barley) following clipping.

22

Seeding Clipping termination date
date Dec, 28 Jan. 31 Feb. 27 Mar. 26
Sept. 21 100 97 98 97
Oct, 12 100 59 90 97
Nov. 2 100 100 100 100
!
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Table 6. Fresh and dry forage yields of two barley cultivars as affected by seeding and clipping termination

dates.
Seeding PPN Fresh forage yield (kg/10a) Dry forage yield (kg/10a)
date date. ist*  ond  3rd  4th  5th Total st 2nd  3rd  4th  5th  Total
Saessalbori (naked barley)
Sept. 21 Dec. 28 248 174 104 ~ - 526 34 30 20 - - 84
Jan. 31 ” “ 342 - - 64 7 " 58 - -~ 12
Feb. 27 ” ” 378 - - 800 ” ” 67 - - 131
Mar. 14 ” ” 927 ~ - 1, 349 ” " 165 - - 229
Oct. 12 Dec. 28 137 44 - - - 181 23 7 - - -~ 30
Jan, 31 ” 139 - - - 276 ” 22 - — - 45
Feb. 27 ” 279 - — - 416 ” 48 - - - 71
Mar. 14 ” 400 - - - 537 ” 68 - - - 91
Nov. 2 Dec. 28 23 - - - - 23 4 -~ - - ~ 4
Jan. 31 68 - - - - 68 11 - - - - 11
Feb. 27 79 - - - - 79 14 - - — -~ 14
Mar. 14 237 - - — - 237 40 - - - - 40
LSD (0.05) 153 23
CV (%) 24.2 23.3
Doosan 22 (malting bariey)
Sept. 21 Dec. 28 293 341 87 - - 721 46 64 15 - ~ 125
Jan. 31 ” ” ” 70 - 791 ” ” 4 11 - 136
Feb. 27 ” »” ” 186 - 907 ” ” 4 33 — 158
Mar. 14 ” ” ” 4 131 1, 038 #” #” 4 ” 22 180
Oct. 12 Dec. 28 154 66 — - - 260 33 8 - - — 41
Jan. 31 ” 290 — - - 484 4 50 - - - 136
Feb. 27 ” " 32 - -~ 516 ” 4 5 - — 88
Mar. 26 " " 249 - - 733 ” ” 49 — - 132
Nov., 2 Dec. 28 35 - - - - 35 6 -~ - - ~ 6
Jan. 31 63 - - - -~ 63 10 - - - — 10
Feb. 27 160 - - - - 160 29 - - — - 29
Mar. 26 ” 241 - - - 401 ” 42 - - - 14
LSD (0.05) 84 14
CV (%) 11.4 11.2

* Indicates
» Indicates

clipping time.
the same sample with above.
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Table 7. Chemical composition of oven-dry forage of Saessalbori (naked barley) as affected by seeding

and clipping dates.

Seeding date

cc)cnlzf)r:;ict?:)11 9/21 10/12 11/2
10/22**  11/13° 12/28° 1/3°  2/27¢ 3/14° 12/2° 1/31° 2/27° 3/14° 2/27° 3/14°
Crude ash(%) 13.5 12.0 11.8 11.2 9.1 9.3 13.3 11.3 12.6 12,5 11.8 15.9
Crude protein (%) 21.3 21.1 22.8 17.7 20.7 16.1 24.7 22.7 21.0 205 21.0 20.8
Crude fat(%) 6.4 4.0 3.0 2.1 3.0 2.4 4.3 3.5 3.7 4.0 5.0 3.8
Crude fiber(%) 12.0 11.8 13.1 15.0 14.1 16.0 11.0 12.0 12.3 13.9 12.9 13.1
N free extract(%) 46.8 51.1 49.3 54.0 53.1 56.2 46.7 50.5 50.4 49.1 49.3 46.3

* Indicates clipping date

ab< Indicates first, second and third clipping dates, respectively.

Table 8, Chemical composition of oven-dry forage of Doosan 22 (malting barley) as affected by seeding and

clipping dates.

Seeding date

Chemical
composition 9/21 10/12 11/2
10/22*  11/13°  12/28° 1/3¢  2/27% 3/26° 12/2° 1/31° 2/27° 3/26¢ 2/27% 3/26°

Crude ash(%) 12.1 8.9 11.4 13.2  10.4 11.0 11.5 11.9 11.3 8.3 10.3 11.1
Crude protein(%) 24.6 17.0 27.3 22,7 209 224 241 288 206 21.4 262 21.2
Crude fat(%) 5.8 3.4 5.6 3.3 4.9 5.7 4.8 4.5 3.2 3.2 4.8 4.9
Crude fiber(%) 14.7 17.0 14.6 145 12.8 14.0 12.6 12.3 14.5 14.0 12.4 14.7
N free extract({%) 42.8 53.7 41.1 46.3 51.1 46.9 47.0 42.5 50.4 53.1 46.3 51.1
* Indicates clipping date
abede Tndicates first, second, third, fourth and fifth clipping dates, respectively.
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Table 9. Heading and maturing dates, aboveground dry matter and leaf area index (LAI) at heading, and
culm and spike lengths at maturity as affected by seeding and clipping termination dates,

Seeding Clipping Heading Maturing Dry Culm Spike
date termination date date wt. LAI length length
date (g/m?) (cm) (cm)
Saessalbori (naked barley)
Sept .21 Dec. 28 Apr. 14 May 29 798 3.48 71 5.4
Jan. 31 Apr. 13 May 27 727 3.44 74 5.4
Feb, 27 Apr. 15 May 31 546 2.81 66 5.3
Mar. 14 Apr. 18 June 3 399 2.54 56 5.0
Oct. 12 Dec. 28 Apr. 19 June 5 763 3.74 66 5.3
Jan. 31 Apr. 19 June 6 633 3.58 63 5.3
Feb. 27 Apr. 19 June 5 543 2.72 62 5.4
Mar. 14 Apr. 22 June 8 406 2.50 54 4.7
Nov, 2 Dec. 28 Apr. 23 June 8 540 2.79 63 5.3
Jan. 31 Apr. 24 June 9 415 2.20 62 5.1
Feb. 27 Apr. 24 June 9 492 2.22 62 4.9
Mar. 14 Apr. 25 June 9 418 2.08 60 4.9
Grain-only Apr. 23 June 8 571 2.61 69 5.3
LSD {0.05) 2* 2* 125 0.77 6 0.3
vV (%) 1.0* 1.1* 15.6 19.1 6.6 4.1
Doosan 22 (malting barley)
Sept . 21 Dec. 28 Mar. 23 May 17 191 1.36 60 6.8
Jan. 31 Apr. 2 May 23 160 0.99 59 5.8
Feb. 27 Apr. 6 May 27 132 0.89 55 6.2
Mar. 26 Apr. 18 June 4 93 0.64 52 5.9
Oct. 12 Dec. 28 Mar. 29 May 16 218 0.89 59 6.2
Jan, 31 Apr. 3 May 23 215 1.61 66 6.6
Feb, 27 Apr. 6 May 24 125 0.71 55 6.2
Mar. 26 Apr. 16 June 5 88 0.51 51 5.9
Nov, 2 Dec. 28 Apr. 2 May 19 227 1.09 63 6.4
Jan. 31 Apr. 6 May 22 228 1.07 67 6.3
Feb. 27 Apr. 8 May 23 189 1.03 61 6.0
Mar. 26 Apr. 18 June 3 120 1.02 55 5.8
Grain-only Mar. 30 May 16 209 1.12 68 6.5
LSD(0.05) 2* 2* 50 0.27 4 0.5
CV(%) 1.2* 1.2* 20.7 19.1 4.7 5.5

* Based on the day of year
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Table 10. Grain yield and yield components of two barley cultivars as affected by seeding and clipping

termination dates.

Seeding Clipping No. of No. of 1000- Test Grain Straw
date termination spikes kernels kernel weight yield yield
date per m? per spike weight (g) (g/l) (kg/10a) (kg/10a)
Saessalbori (naked barley)
Sept. 21 Dec. 28 576 33.6 26.6 781 462 442
Jan. 31 593 31.4 24.5 778 404 393
Feb. 27 543 31.3 25.3 778 382 337
Mar. 14 470 27.8 25.1 751 290 235
Oct. 12 Dec. 28 477 35.5 27.7 768 382 355
Jan. 31 475 34.4 28.5 770 378 - 256
Feb. 27 461 33.7 27.2 774 330 286
Mar. 14 461 29.8 27.0 765 369 225
Nov. 2 Dec. 28 417 29.1 29.1 778 364 285
Jan. 31 432 29.3 28.2 734 314 242
Feb. 27 435 29.1 28.7 785 312 244
Mar. 14 421 29.9 27.9 793 406 230
Grain-only 418 34.5 30.6 786 415 298
LSD(0.05) 91 NS 2.7 16 92 91
CV (%) 13.3 11.7 6.8 1.4 17.6 21.5
Doosan 22 (malting barley)
Sept. 21 Dec. 28 571 17.3 35.6 597 315 266
Jan. 31 435 17.9 36.9 622 262 185
Feb. 27 394 18.2 36.1 614 233 162
Mar, 26 232 14.8 37.4 609 113 i
Oct. 12 Dec. 28 509 - 17.0 34.4 614 292 218
Jan. 31 535 18.4 35.2 620 311 231
Feb. 27 426 17.1 36.9 624 242 148
Mar. 26 218 15.9 38.9 639 146 77
Nov. 2 Dec. 28 503 20.7 37.7 614 355 298
Jan. 31 531 16.6 35.2 614 281 238
Feb. 27 444 18.9 36.2 616 275 189
Mar. 26 386 15.6 35.0 620 194 115
Grain-only 533 17.9 33.8 606 332 323
LSD(0.05) 80 2.3 2.6 19 58 65
CV (%) 12.7 9.2 5.0 2.2 15.7 23.3
NS=Not significant at the (.05 probability level.
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Table 11. Simple correlation coefficients of barley
grain yield with aboveground dry weight
and LAl at heading, and yield compo-

nents.
Dry No. of No. of 1000~
Cultivar wt., LAl spikes kernels kernel
per m per spike wt
Saessalbori  0.43** 0.29* 0.43**  0.46** -0.14
Doosan 22 0.72** 0.56** 0.90**  0.71** -0.05

***  Significant at 5 and 1% probability levels,
respectively
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Table 12. Survival percentage following forage removal and forage yield of two barley cultivars as affected

by seeding and fertilizer rates.

Treatment Survival Fresh forage yield(kg/10a) Dry forage yield(kg/10a)
(%) Ist* 2nd 3rd  total Ist ond ard  total
Saessalbori (naked barley)
Seeding rate(kg/10a)
14 100 441 357 554 1352 58 46 82 186
20 100 495 361 559 1412 65 46 80 191
26 100 598 401 544 1543 77 50 78 205
LSD (0.05) NS NS NS NS NS 5 NS NS NS
Fertilizer rate(kg/10a)
12- 9- 6** 100 526 310 534 1369 69 41 - 78 187
17-13- 8 100 521 383 546 1450 68 49 80 197
22-16-11 100 486 426 577 1489 64 52 82 198
LSD (0.05) NS NS 17 NS NS NS 2 NS NS
CV (%) 0 31.5 15.9 11.6 17.3 27.1 16.2 9.9 14.5
Doosan 32 (malting barley)
Seeding rate (kg/10a)
14 82 563 657 - 1220 81 81 - 167
20 74 658 590 - 1247 96 79 — 175
26 64 780 594 — 1374 112 73 - 185
LSD (0.05) 5 121 57 NS 15 NS NS
Fert. rate(kg/10a)
12- 9- 6 32 655 554 - 1209 97 70 — 167
17-13- 8 73 650 616 - 1265 92 80 — 172
22-16-11 65 697 672 - 1369 100 83 - 183
LSD (0.05) 5 NS 57 NS NS 10
V (%) 7.9 21.5 11.0 14.5 18.7 14.8 13.9

* Indicates clipping time
** Indicates N-P,0,-K,O
NS=Not significant at the 0.05 probability level.
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Table 13. Chemical comosition of oven-dry forage harvested on Jan, 7 of two barley cultivars as affected
by seeding and fertilizer rates.

Crude Crude Crude Crude N free
Treatment ash protein fat fiber extract
(%) (%) (%) (%) (%)

Saessalbori (naked barley)
Seeding rate(kg/10a)

14 14.0 26.1 4.6 11.6 43.7
20 14.0 25.8 4.0 12.0 44 .4
26 14.0 24.2 4.5 12.1 45.5
LSD (0.05) NS NS NS NS NS
Fertilizer rate(kg/10a)
12- 9- 6° 14.1 23.6 4.7 11.8 45.7
17-13- 8 13.9 25.7 4.3 12.2 44.1
22-16-11 13.9 26.7 4.2 11.7 43.7
LSD (0.05) NS 1.8 NS "NS 1.6
CV (%) 6.1 5.5 10.2 7.1 2.7
Doosan 22 (malting barley)
Seeding rate(kg/10a)
14 12.0 25.3 3.7 13.1 45.3
20 11.8 24.5 3.9 13.5 46.4
26 11.7 24.0 3.5 13.7 47.1
LSD (0.05) NS NS NS NS NS
Fertilizer rate(kg/10a)
12-9- 6 11.9 22.4 3.4 13.8 48.6
17-13- 8 12.2 25.0 4.0 13.2 45.1
22-16-11 11.5 26.4 3.7 13.3 45.1
LSD (0.05) NS 1.4 NS NS 2.9
CV (%) 7.1 4.3 14.6 3.9 4.8

* Indicates N-P,0;-K,0
NS=Not significant at the 0.05 probability level.

Table 14. Chemical compsition of oven-dry forage of two barley cultivars as affected by clipping time
and fertilizer rate.

Crude Crude Crude Crude N free
Treatment ash protein fat fiber extract
(%) (%) (%) (%) (%)

Saessalbori (naked barley)
Clipping time(date)

1st (Dec. 7) 14.0 25.8 4.0 11.8 44 .4
2nd (Jan.25) 14.2 19.4 4.5 13.9 48.0
3rd (Mar.14) 13.4 17.6 4.7 12.7 ) 53.1
LSD (0.05) NS 2.4 NS NS NS
CV (%) 5.2 4.6 20.2 6.3 7.3
Fertilizer rate(kg/10a)
12- 9- 6"* 13.7 19.9 4.1 12.7 49 .4
17-13- 8 13.6 20.9 4.8 13.2 48.9
22-16-11 14.3 22.0 4.4 12.5 47.1
LSD (0.05) NS 1.3 0.4 NS NS
CV (%) 5.7 4.3 6.9 5.6 2.7
Doosan 22 (malting barley)
Clipping time (date)
1st (Dec. 6) 11.8 24.5 3.9 13.5 46.4
2nd (Jan.21) 12.6 16.9 4.1 17.1 49.7
LSD (0.05) NS 4.2 NS NS 3.2
CV (%) 10.9 2.8 16.9 16.7 1.3
Fertilizer rate(kg/10a)
12- 9- 6 12.4 19.1 3.5 16.1 49.0
17-13- 8 12.1 20.8 4.2 15.5 48.0
22-16-11 12.1 22.2 4.2 14.4 47.1
LSD (0.05) NS 1.0 NS NS NS
CV (%) 6.0 2.5 21.2 5.2 1.9

* Seeding rate was 20kg/10a.
** Indicates N-P,0,-K.O
NS : Not significant at the 0.05 probability level,
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Table 15 Heading and maturing dates, culm and spike lengths, grain yield and yield components of two
barley cultivers following forage removel as affected by seeding and fertilizer rates.

Seeding  Fertilizer Heading Maturing Culm Spike No“ of No. of 1000- Test Gfain St'raw
rate rate date date length  length  spikes keme}s kernel wt, yield yield
(kg/10a)  (kg/10a) (cm) (cm)  per m* per spike wt(g) (8/1) (kg/10a) (kg/10a)
Saessalbori (naked barley)

14 12- 9- 6* 4/21 6/10 76 4.5 421 50.2 26.5 825 378 293

17-13- 8 4/21 6/10 79 4.9 501 52.1 25.0 817 398 344
22-16-11 4/22 6/10 78 4.7 460 52.1 25.3 816 387 340
20 12- 9- 6 4/21 6/10 76 4.4 497 48.9 25.7 821 380 328
17-13- 8 4/21 6/10 74 4.6 505 49.1 25.8 816 405 309
22-16-11 4/22 6/10 78 4.7 471 50.0 27.0 813 410 340
26 12- - 6 4/21 6/ 9 73 4.4 537 44.6 26.7 822 399 298
17-13- 8 4/21 6/10 75 4.6 470 49.9 26.2 821 406 335
22-16-11 4/22 6/10 76 4.6 534 50.1 26.5 821 405 365
14 12- 9- 6**  4/23 6/11 81 4.4 428 45.1 30.9 825 387 328
LSD (0.05) 0.9*** NS*** NS NS NS NS 2.0 NS NS NS
Ccv (%) 0.6%** 0.5%** 4.2 4.7 1.1 9.0 5.1 0.9 12.7 11.8
Doosan 22 (malting barley)
14 12- 9- 6 4/7 6/1 69 6.2 493 23.4 39.9 668 275 265
17-13- 8 4/7 6/1 70 6.2 479 23.8 41.1 683 260 276
22-16-11 4/7 6/2 71 6.3 539 25.3 41.5 675 295 319
20 12- 9- 6 4/17 5/31 66 6.0 496 22.9 39.2 676 266 231
17-13- 8 4/7 6/1 68 6.3 508 23.3 39.7 685 269 254
22-16-11 4/7 6/3 70 6.4 517 24.4 41.6 675 250 251
26 12- 9- 6 4/6 5/31 65 5.9 532 22.1 38.6 678 257 258
17-13- 8 4/7 6/1 68 6.3 . 525 23.0 39.9 675 261 259
22-16-11 4/7 6/2 70 6.4 550 24.3 42.4 678 257 271
14 12- 9- 6** 4/6 5/28 83 6.0 709 24.5 38.6 677 368 369
LSD (0.05) NS*** Jxx* 4 0.2 97 1.2 NS NS 65 71
v (%) 0.8%** 1.3*** 3.9 2.4 12.5 3.4 6.4 1.6 16.2 17.8
* Indicates N-P,-0;-K,0
** Grain-only treatment,
*** Based on the day of year.
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