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Corn-Based Forage Cropping Systems in Rice
Black-Streaked Dwarf Virus Prevalent Area**

Suk Soon Lee* and Jin Mo Lee*

ABSTRACT

Forage productivity of cropping systems of rye - silage corn, silage corn - oats, silage corn - rape was
studied in the south-eastern part of Korea where rice black-streaked dwarf virus(RBSDV) infection of
corn are severe. Rye(cv. Paldanghomil) was planted on Oct. 20 of 1986 and harvested 10 times from
April 5 to May 5 at the 5-day intervals in 1987, comf{cv. Suweon 19 and Jinjuok) was planted 5 times
from April 5 to May 15 at the 10-day intervals in 1987, and oats(cv. Megwiri) and rape(cv. Velox) were
planted 4 times from Sept. 4 to 25 at the 7-day intervals and harvested 4 times from Nov. 10 to Dec. 10
at the 10-day intervals in 1987. Considering yield, nutrition value, and in vitro dry matter digestibility
(IVDMD), forage productivity of the cropping systems was compared,

As harvesting time of rye delayed, plant height, dry matter(DM) yield, percent DM, crude fiber, and
digestible DM yield increased, but crude protein, crude fat, and IVDMD decreased. However, nitrogen
free extract was not different among the harvesting dates. As planting date of corn delayed, RBSDV
infection rate increased, but DM yield of silage decreased. However, silage yield of Jinjuok was higher,
but RBSDV infection rate was lower compared with Suweon 19 at all planting dates. DM yield of oats
and rape decreased as planting date delayed. However, at Sept. 4 and 11 plantings yield of oats on Nov,
10 was much lower than that of rape, but the differences in yield between two crops decreased with
delayed harvesting, and vield was similar on Dec. 10. A cropping system harvesting rye around April 20
and followed by planting corn in late April was best among the rye-corn systems considering yield and
nutrition value of both crops. However, among the corn-oats or corn-rape cropping systems early April
planting of corn and followed by early Sept. planting of oats or rape showed best results with similar
yield potential of the best rye-corn cropping system.
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Table 1. Plant height, percent dry matter(DM), DM yield, and some forage quality of a rye variety

(Paldanghomil) at § harvesting dates,

Harvesting |0 DM yieta ~Cvde  Crude  Crude N free ypypyf Digest.
date height 9% DM (kg/102) protein fiber fat extract (%) DM
{cm) (%) (%) (%) (%) (kg/10a)
April 5 52h2/ 153e 310 f 19.6a 17.1e 48a 47.3ab 72.8 226 ¢
April 10 78g 11.8f 360 f 19.9a 23.4d 48a 409c 75.4 271 ¢
April 15 84f 14.9e 591 e 165b 23.0d 45a 450c 73.9 4370
April 20 9e 17.8d 696 d 14.1c 254c 4.1 ab 46.5 ab 62.8 437 b
‘April 25 109d 1854d 792 ¢ 12.5cd 29.6b 2.7¢ 46.9ab 57.4 455 b
April 30 124c  21.7c¢ 946 b 10.7de 30.0b 25c¢ 48.0a 57.3 542 a
May 5 139b  234b . 1,015b 100e 308b 34c 480a 56.6 574 a
May 10 152a 25.6a 1,102 a 97e 33.6a 25c 46.3ab 43.9 484 b

1] ; In vitro dry matter digestibility.
2/ ; Means within a column followed by the same letter are not significantly different at the 5% level by
Duncan’s New Multiple Range Test (DNMRT).
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Table 2. Silking and harvesting dates, rice black-streaked dwarf virus (RBSDV) infection rate, silage
yield, and silage quality of two corn hybrids (Suweon 19, Jinjuok) at 5 planting dates,

Planting Silking Harvesting RBSDV (%) Silage yield (kg/10a)
date date 1/ date 2/ S19 Jinjuok Average S 19 Jinjuok Average
April 5 July 9 Aug. 18 37.3 26.3 31.8ab¥ 1,640 1,926 1,782ab
April 15 July 14 Aug. 23 34.2 24.1 29.0ab 1, 878 1, 786 1,830a
April 25 July 16 Sept. 2 23.4 16.3 20.4b 1,604 1, 686 1,643 bc
May 5 July 21 Sept. 3 51.5 23.5 37.52 1, 389 1,759 1,572¢cd
May 15 July 26 Sept. 3 47.3 16.9 32.1ab 1, 336 1,510 1,431d
Average - - 38.9A% 21.4B 1,574B  1,730A
Crude Crude Crude

Planting protein (%) fiber (%) fat(%)
date

S 19 Jinjuok  Average S 19 Jinjuok  Average S 19 Jinjuck  Average
April 5 8.4 6.7 7.5a 19.1 18.6 18.9ab  1.25ns 1.78ns 1.51ab
April 15 5.8 6.3 6.0bc  18.3 19.0 18.7ab (.78 1.48 1.12b
April 25 5.8 6.7 6.3b 20.5 19.2 19.9a 1.50 1.58 1.54ab
May 5 6.4 6.3 6.4ab 19.1 16.0 17.5b 1.73 2.45 2.09a
May 15 3.6 6.0 4.8¢ 17.8 16.7 17.2b 1.48 2.63 2.05a
Average 6.0A 6.4A 19.0A 17.9B 1.35A 1.98A
Planting N free IVDMD 3/ Digest. dry
date extract(%) (%) matter (kg/10a)

S 19 Jinjuok  Average S 19 Jinjuok  Average S 19 Jinjuok  Average
April 5 64.3 65.7 65.0b 65.3 65.3 65.3 1,070 1,257 1,125ab
April 15 68.6 66.5 67.0ab 67.5 64.9 66.2 1,267 1,159 1,186a
April 25 66.2 65.8 66.0b 62.3 64.5 63.4 1, 000 1, 085 1,053 ab
May 5 67.5 70.3 68.9a 62.1 65.6 63.9 864 1,154 1, 069ab
May 15 70.9 68.1 69.5a 65.7 67.5 66.6 877 1,020 992b
Average 67.5A 67.3A 64.6 65.6 1,025B  1,145A

1/ and 2/ ; Silking and harvesting dates of two hybrids were the same at each planting date.

3/ : In vitro dry matter digestibility.

4/ . Averages within a column followed by the same letter are not significantly different at the

5% level by DNMRT.

5/ . Averages within a raw in a given character followed by the same capital-letter are not
significantly different at the 5% level by DNMRT.
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Fig. 1. Changes in plant height of an oat variety(Megwiri) and a rape variety(Velox) at four planting

dates.
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Fig. 3. Changes in dry matter (DM) yield of an oat variety (Megwiri) and a rape variety (Velox) at four

planting dates.
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Table 3. Forage quality of an oat variety (Megwiri) and a rape vériety (Velox) at four planting and
harvesting dates.

Planting Crop  Harvesting  Crude Crude Crude N free IVDMDjj Digest. DM
date date protein(%)  fiber(%) fat(%) extract(%) (%) ~ (kg/10a) 2/
Nov. 10 14.8i-k3/ 206a 51¢  45.7 hj 66.4 233 e-h
Qats Nov. 20 13.4j-1 16.8 ¢ 4.94d5 521 ¢f 67.9 311 c-f
Nov. 30 13.3)-1 19.9 a 4.7ej 49.2 e-h 64.9 265 d-g
Dec. 10 11.6! 18.9 ab 3.4kl 526 c¢f 67.4 342 a-¢
Sept. 4 Nov. 10 188 e-g 12.0 hi 5.7a-f 48.9 e-h 70.5 318 a-d
Rape Nov. 20 19.8 d-f 9.4 ki 53¢ch 52.9c-e 73.7 355 ab
Nov. 30 14.4 i1 9.2 k1 48d3 539a 73.5 347 a-¢
Dec. 10 17,9 f-h 10.0i-k 5.7 a-f 51.4 c-f 71.2 364 a
Nov. 10 17.4 gh 17.7 be 5.0cj 451 hj 74.2 180 h-k
Oats Nov. 20 14.9i-k 19.8 a 5.4 b~g  45.3 h-j 71.7 220 f-i
Nov. 30 128 ki 16.3c-e  4.3g-k 51.0 c-f 711 260 d-g
: Dec. 0 12,11 16.4 c-e 3.0!1 53.9 b-d 68.2 266 d-g
Sept. 11 Nov. 10 18.9 e-g 10.7 h-1 4.7 e 48.7 f-h 72.1 282 c-f
Rape Nov. 20 14.8 i-k 9.9 j-1 4.7ej 57.0ab 74.3 317 a-d
Nov. 30 15.1i-k 9.01 3.8)1 s57.5ab 74.3 309 a-d
Dec. 10 15.7 j-j 10.3 i-1 3.9i-1  54.5 be 74.0 294 b-e
Nov. 10 17.8 f-h 17.8 be 5.6 a~f  44.7 ij 70.6 140 kI
Qats Nov. 20 169 hi 16.5 c-e 6.8 a 45.5 h-j 70.4 188 j-k
Nov. 30 145 j-1 16.3c-e 6.0 a~d 49.9 d-g 67.8 217 f-i
Dec. 10  15.2 i-k 15.7d-f 4.1 h-I 511 cf 67.6 227 e-h
Sept. 18
Nov. 10 19.4 d-g 12.7 gh 5.9 a~e 46.6 g-i 74.6 209 g-j
Rape Nov. 20 18.7 e-g 11.1 h-k 6.2 a~c. 50.1 d-g 72.8 217 f-i
Nov. 30 1541 10.8 51 6.2 a-c 58.3 bc .9 266 d-g
Dec. 10 17.9 f-h 11.8h-j  5.2c-i 485 f-h 75.3 292 b-e
Nov. 10 225¢ 14.5 e-g 49dj 425 jk 68.2 61 n
Oats Nov. 20 21.9cd 16.7 cd 5.8 a~f 39.2 ki 68.9 9% m
Nov. 30 19.6d-g  14.7d-f 4.3g-k 45.2 h- 65.5 107 Im
Sept. 25 Dec. 10 20.9ce  14.0fg 4.2g] 4451 67.4 149 j-1
Nov. 10 258 a 12.0 hi 59a-e 3751 70.8 99 Im
Rape Nov. 20 25.1 ab 10.2 i-1 5.1c¢ci 42.0 ik 74.2 160 i-1
Nov. 30 20.6 c-e 9.4 ki 6.6 ab  48.7 f-h 70.7 149 j-1
Dec. 10  22.9 be 10.5 i-1 46f-k 43.4i 70.4 189 h-k

1/ : In vitro dry matter digestibility.
2/ . Digestible dry matter,
3/ ; Means within a column followed by the same letter are not significantly different at the 5% level by DNMRT.
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Fig. 4. Corn-based forage cropping systems in the south-eastern part of Korea,

1/DM ; Dry matter,

2/( ) :Com yield was substituted for 1986 data in which corn yield were severely reduced by
rice black-streaked dwarf virus infection at May plantings.
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