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Feed Value and Yield Potential of Main Whole—Crop Silage Rice Cultivars with
Harvesting Time in the Central Plains of Korea

Eok-Keun Ahn"', Yong-Jae Won?, Hyang-Mi Park?, Kuk-Hyun Jung', and Ung-Jo Hyun'

ABSTRACT To set an optimal harvest time for five main whole-crop silage (WCS) rice cultivars, Nokyang (Ny), Mogwoo
(Mw), Mogyang (My), Nokwoo (Nw) and Yeongwoo(Yw), based on feed value and dry matter yield, we analyzed water content
(WQ), feed values such as percent crude protein (CP), crude fat (CF), crude ash (CA), neutral detergent fiber (NDF), acid detergent
fiber (ADF), estimated total digestible nutrients (TDN), and calculated their dry matter yield (DMY). These parameters were
estimated at the booting stage and every 10 days from start of heading to 45 days after heading (DAH) to identify the optimal
harvest time for these rice varieties. In all varieties, except Ny, the WC was about 65% on the 30" DAH. In terms of WC, it is
judged that there would be no major problem in preparing high quality silage when harvested between 20 ~30 DAH for Ny and
about 30 days for the other cultivars. The CP and CA decreased significantly as the harvest time was delayed in all varieties
(p<0.05). However, the CF in the tested varieties generally declined as DAH increased, and then increased again(p<0.05). The
decrease in ADF and NDF was significantly different from the booting stage to 45 DAH in all varieties (p<0.05) and the estimated
TDN increased gradually in all varieties as the harvest time was delayed. The TDN of all varieties, except Nw, was over 70%
around 30 DAH. As harvest time was delayed, the DMY for all WCS rice increased significantly (p<0.05). The maximum DMY
for each cultivar was observed at 45 DAH, however, no significant difference (p<0.05) was seen after 40 DAH for Ny and Yw, 30
DAH for Mw and Nw, and 20 DAH for My. Considering these results and others factors such as lodging, shattering, digestibility
of grains, conversion of eating rice, efc., the optimal harvest time for silage use of all WCS rice tested was generally the yellow
ripening stage, at about 30 DAH (30~40 DAH for Ny and Mw, and 30 DAH for My, Nw and Yw)
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Table 1. The cross combination of the five main whole-crop silage rice cultivars and their lodging and shattering index.

Cultivar Years Cross combination Lodging (1~9) Shattering (1~9)
Nokyang 2006 Yongmun®/IR67396-16-3-3-1 1 1
Mogwoo 2009 Dasan”//Suweon431/IR71190-45-2-1" 1 5
Mogyang 2010 SR24592-HB2319/IR73165-B-6-1-1? 1 1
Nokwoo 2014 LK1A-2-12-1-1/IR72225-29-1-1" 3 5
Yeongwoo 2015 SR25848-C99-1-2-1%/Yongmun 1 5

“Tongil-type cultivar, ¥ Tropical japonica line, YSR25848: Dasan//Suweon431/IR71190-45-2-1
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Table 2. Date of harvest of the five whole-crop silage rice cultivars from booting stage to 45 days after heading (Suwon, Korea

2016~2017).
Cultivar Yrs. BY HY 10 20 30 40 45
2016 8. 57 8.9 8.19 8.29 9.8 9.19 9.23
Nokyang
2017 8.9 8.13 8.23 9.1 9.12 9.22 9.27
2016 8.26 9. 4 9.14 9.24 10. 4 10.14 10.19
Mogwoo
2017 8.31 9. 6 9.15 9.25 10. 4 10.14 10.19
2016 8.13 8.17 8.26 9.6 9.19 9.26 9.30
Mogyang
2017 8.18 8.23 9.1 9.12 9.22 10. 1 10. 6
2016 8.13 8.19 8.29 9.8 9.19 9.28 10 4
Nokwoo
2017 8.17 8.25 9. 4 9.13 9.22 10. 2 10. 7
2016 8.9 8.13 8.23 9.2 9.12 9.22 9.27
Yeongwoo
2017 8.13 8.17 8.25 9. 4 9.14 9.25 9.29

“mm.dd, YBooting stage, YHeading date, *Seeding date: 20, April, Transplanting date: 25, May
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Table 3. Average water content the five whole-crop silage rice cultivars from booting stage to 45 days after heading (Suwon,

Korea 2016~2017).

Cultivar B” HY 10 20 30 40 45

Nokyang 74.7 a 779 a 742 a 67.0 b 59.5 ¢ 53.7 ¢ 575 ¢
Mogwoo 73.8 a 73.5 a 682 b 66.7 be 624 d 64.6 cd 589 ¢
Mogyang 79.0 a 78.1 a 76.7 a 69.2 b 66.6 b 60.7 ¢ 60.1 ¢
Nokwoo 80.3 a 79.2 a 76.4 ab 715 b 653 ¢ 62.9 ¢ 59.6 ¢
Yeongwoo 774 a 78.2 a 76.0 a 712 b 67.4 ¢ 615 d 584 e

“Booting stage, YHeading date

*The same letter(a-e) in a column for each cultivar is not significant at P<0.05 using Duncan’s multiple range test.
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Table 4. Feed value of the five whole-crop silage rice cultivars from booting stage to 45 days after heading (FACT, 2016~2017).

Cultivar Harvest CP? (%) CF (%) CA (%) NDF (%) ADF (%) TDN (%)
BY 893 a 277 a 13.03 a 56.93 a 30.35 a 65.25 a

HY 9.66 a 1.56 b 1244 a 56.96 a 29.96 a 65.56 a

10 DAHY 7.14 b 1.28 b 12.17 a 56.32 a 29.16 a 66.19 a

Nokyang 20 6.62 b 1.94 ¢ 11.10 b 4173 b 24.39 b 69.90 b
30 6.31 be 1.77 ¢ 9.88 ¢ 3522 ¢ 22.04 b 71.73 b

40 537 ¢ 252 a 921 ¢ 31.80 ¢ 1945 b 73.75 b

45 554 ¢ 246 a 9.96 ¢ 3321 ¢ 19.92 b 73.38 b

B 5.88 a 241 a 11.39 a 52.72 a 29.08 a 66.24 a

H 5.62 a 229 a 11.82 a 53.16 a 29.21 a 66.15 a

10 490 b 243 a 11.07 ab 47.50 b 27.89 ab 67.17 ab

Mogwoo 20 447 b 2.04 a 997 b 45.94 be 25.73 be 68.86 bc
30 463 b 244 a 9.96 b 41.86 ¢ 23.56 cd 70.55 cd

40 444 b 2.10 a 977 b 40.53 ¢ 21.71 de 71.99 de

45 474 b 343 b 933 b 39.24 ¢ 20.12 e 7323 e

B 837 a 348 a 12.98 a 56.89 a 31.28 a 64.53 a

H 797 a 328 a 13.20 a 56.71 a 32.26 a 63.77 a

10 7.60 a 330 a 13.22 a 54.79 a 32.38 a 63.68 a

Mogyang 20 6.43 b 331 a 12.14 b 49.01 b 27.46 b 67.51 b
30 539 ¢ 3.03 ab 11.05 ¢ 4191 ¢ 23.42 ¢ 70.66 ¢

40 5.14 ¢ 2.16 b 10.29 ¢ 36.28 d 20.64 d 72.82 d

45 4.96 ¢ 303 b 9.97 d 35.80 d 20.58 d 72.86 d

B 7.10 a 3.60 a 14.04 a 57.71 a 30.09 a 65.46 a

H 622 a 3.50 a 13.34 a 57.69 a 30.84 a 64.88 a

10 6.21 a 244 b 13.07 a 55.54 a 29.96 a 65.56 a

Nokwoo 20 5.84 ab 2.36 b 1345 a 50.39 a 2829 b 66.86 b
30 494 b 1.96 b 12.15 b 4291 b 25.63 ¢ 68.93 ¢

40 511 b 2.18 b 12.01 b 41.09 b 2298 d 71.00 d

45 487 b 236 b 11.77 b 37.86 b 2223 d 71.58 d

B 7.74 a 123 a 12.39 a 54.67 a 30.55 a 65.10 a

H 8.05 a 1.27 a 1242 a 55.26 a 30.66 a 65.02 a

10 6.68 b I.11 a 12.59 a 5323 a 29.99 a 65.54 a

Yeongwoo 20 6.35 bc 1.22 a 1241 a 4736 b 27.63 a 6737 a
30 6.08 bc 2.07 b 11.44 ab 37.70 ¢ 2195 b 71.80 b

40 547 ¢ 2.02 b 11.07 ab 34.84 ¢ 20.64 b 72.82 b

45 5.60 ¢ 2.05 b 10.19 b 34.19 ¢ 20.19 b 73.17 b

2CP: Crude protein, CF: Crude fat, CA: Crude ash, NDF: Neutral detergent fiber, ADF: Acid detergent fiber, TDN:
digestible nutrients, YBooting stage, YHeading date, “’DAH: Days after heading.
*The same letter(a-¢) in a column for each cultivar is not significant at P<0.05 using Duncan’s multiple range test.
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Fig. 1. Dry matter yield and total digestible nutrients(TDN) of the five whole- crop silage rice cultivars according to DAH
(2016~2017).
*dDifferent subscripts in the same column show a significant difference (p<0.05).
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Table 5. Average fresh and dry matter yield performance and ratio of dry matter of the five whole-crop silage rice cultivars
from booting stage to 45 days after heading (Suwon, Korea 2016 ~2017).

Cultivar Harvest FMY? (t/ha) RDM (%) DMY (t/ha)
BY 27.8 253 a 7.0 a
HY 31.9 22.1 a 7.0 a
10 DAHY 35.9 258 a 93 b
Nokyang 20 32.6 329 b 10.7 be
30 30.2 40.5 ¢ 122 ¢
40 324 46.3 ¢ 15.0 d
45 37.0 425 ¢ 157 d
B 58.7 262 a 154 a
H 62.2 26.5 a 16.5 a
10 65.3 31.8 b 206 b
Mogwoo 20 58.7 333 b 19.6 b
30 58.1 37.6 ¢ 21.9 be
40 63.9 354 ¢ 226 ¢
45 58.1 41.1 d 239 ¢
B 424 21.0 a 89 a
H 36.5 219 a 8.0 a
10 48.5 233 a 113 a
Mogyang 20 61.3 308 b 189 b
30 55.4 334 b 185 b
40 51.3 393 ¢ 202 b
45 54.6 399 ¢ 204 b
B 53.3 19.7 a 10.6 a
H 51.7 20.8 a 10.7 a
10 54.3 236 a 128 a
Nokwoo 20 55.0 28.5 a 15.7 a
30 56.1 347 b 194 b
40 51.8 37.1 b 18.8 b
45 48.9 404 b 19.7 b
B 452 226 a 102 a
H 58.5 21.8 a 12.8 a
10 50.2 240 a 12.0 a
Yeongwoo 20 45.6 289 b 13.1 a
30 55.0 326 ¢ 18.0 b
40 54.8 385 d 21.1 be
45 54.3 41.6 e 22.6 ¢

“FMY: Fresh matter yield, RDM: Ratio of dry matter, DMY: Dry matter yield, ¥Booting stage, ¥“Heading date, “’DAH: Days
after heading.
*The same letter(a-e) in a column for each cultivar is not significant at P<0.05 using Duncan’s multiple range test.
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