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ABSTRACT

This study was conducted to comparison analysis growth characteristics, yield and forage quality of 18silage corn varieties grown
in paddy and upland fields. In this condition, days to silking of Sinhwangok was the shortest with 78 days and Kangdaok the longest
with 92 days. Moreover it was confirmed that the difference of days to silking at this condition greatly occurred in the late species
than in the precocious species. The height and ear height ratio of corn grown in paddy decreased by 5~10% and increase by 10~15%
compared to upland, respectively. It was confirmed that the ear ratio of corn which enhances the forage quality was highest in
Sinhwangok at paddy and upland and most of the varieties decreased by 10~30% at paddy rather than upland. The length of ear was
also reduced by 10~25%. In fresh yield, Dacheongok showed the highest yield at 65,750 kg/ha in upland and 38,830 kg/ha in paddy.
Similar to the fresh yield, dry and TDN yield in Dacheongok also showed the highest yield at 36,910 kg/ha, 18,040 kg/ha in upland
and 21,670 kg/ha, 14,390 kg/ha in paddy, respectively. As a result of analyzing crude protein and starch from seeds to evaluate the
feed value of corn for silage, there was no difference between cultivars grown in this condition. In addition, as a result of analyzing
the contents of ADF and NDF using leaves, stems and seeds, the contents of leaves and stems were lower in P3394 and P1543 at
the upland and lower in Singwangok and Daanok when cultivated at paddy. Moreover ADF and NDF contents were decreased in
some varieties in paddy rather than upland. Therefore, there is no significant difference in the feed value of corn varieties grown in
this condition, it is possible to cultivate corn in paddy if normal growth is achieved through drainage management.
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Table 1. The agronomic characteristics of corn hybrids for silage by paddy and upland field

Hybrid Sﬂkli)l‘j‘gs(é‘;ys) Plant height (cm) Ratio” (%) Lodging® (1-9)
Paddy Upland Paddy Upland Paddy Upland Paddy Upland
Precocious species
Sinhwangok 84° 78" 199* 222° 46 51° 1? 1?
Sinhwangok2ho 84° 79° 210° 220° 54° 42° 1 1
Middle species
P3394 90° 84° 224° 229° 54° 50° 1 1?
P1543 90° 83 223° 248" 46 43° 1 1
Gwangpyeongok 94° 82° 226" 264° 48° 53 1? 1?
Cheonganok 90° 83" 213° 249° 54° 57° 1 1?
Jangdaok 95° 82° 221° 257° 56 47° 18 1#
Dapyeongok 98° 84° 185 236° 50° 50° 1? 1?
Cheongdaok 98° 86° 173 253° 51° 46° 1 1#
Andaok 93° 84° 201° 259° 46 46° 1 1
Yanganok 94° 86" 207 256" 57° 65° 1 1
Singwangok 88* 84° 191° 232° 38° 39° 1? 1?
Daanok 93° 82° 194 227° 43 45 1? 1*
Hwangdaok 88" 86" 241° 247° 53¢ 52t 1 1
Late species
Gangdaok 95° 92° 213° 280° 63° 57° 1° 1°
Pyeonganok 99° 89° 193 253 53° 54° 1 1
Pyeonggangok 96° 92° 203° 260" 43° 48° 1° 1?
Dacheongok 95° 91° 227 253° 49 52° 18 1#

Ratio" : Ear height ratio = ear height/plant heightx100; Lodgingz) :

1 = excellent (strong), 9=poor.

Values within a column followed by the same letter are not significantly different in paddy and upland at the 0.05% level by LSD test.

- 251 -



Yield and Nutritive Value of Silage Corn

O] F71=A IS HiHE E0IA HIsst B2 Bl =
=3, ST WIT FF 212 SIEAVES] Aol 4] qisk
Ch(Table 2.). AFRIEJRIE S0] Qojafe] vl Atd=|R|9)
AE7HA] SAl0] S8R9t g 7] whEel] erolAte] wiee] 4
R QIHHKim et al., 1996). S=ppoflA] fojate] vl
T S0% =S AARIAL A QAR Ve, 59l B 22
34 AEHA0] J5A AAETT BIE K et al, 2011).
oIt vles B HAST} oS =3t oA 2 Aol
HOJA] QI = oA 41350] 55.5%, 47.8%2 7MY w2
ot Ml 7Hks A22 UERTHTable 2). 1Al thiE
o] 550 TH =0l gfojaf vlgo] oF 10~30% Y5 A4

= Zte SIS, ot o] TSt P33949t ke Alefet
2 E5 20l T =olA oF 10-25% % ks 2
2RISIIH(Table 2). °J2i3t Aak= = oA Wsh= 53
w7t =0 ojate] WS A IFS ]
Tzl = 22 AR S AfiollA] v =P 7

S8 HES k= AMS SIERISHRAL QIHJi et al,, 2011).

2. ARG 440 Wbk

=2} i Al ARJERLE S50] FFE ARG e
2 TDN 532 Table 33} 2t} 25T TS thyL0]
Fe71d off & o] 2T FBTS B2 = Aol
A Uit} 187] B 5 thgSo] EollA 65,750 kg/ha, =0
A 38,830 kg/hai® X1 SRS HLh dHlg A5
20,630 kg/ha, =04 10,440 kg/ha® XA SRS H Ik thit
29| F552 THTh =04 9F 20~70% FHASIARE, 187 &
FTE SO A18kS0] 7P o] Wit AT ol H
3 =04 BE EZE0] oF 10~50% A5 xSt &
ASHA BT tHPgSo] 2ollA 26,910 kg/ha, =oflA]
21,670 kg/haZ F|11 58S B WhH, thygL-2 whojlA] 12,950
kg/ha, =04 9,970 kg/haZ XA =k Hrh FEJE FofA
ZErEgo] 25,000 kg/haoldRl ekt tgo] =of|A] Al
2w 18,000 kg/ha oPFORE =2 FF0] FF o= SRIE|Q)
t}. mpA]EtO 2 TDN 42 ZAEsat RARHA o vl =
ofjd BE FEE0] 2F 10~60% A5t TR gt HISS

Table 2. The agronomic characteristics of corn hybrids for silage by paddy and upland field (Continued)

Stay green (1-9)°

Ear ratio (%) Ear length (cm)

Hybrid
Paddy Upland Paddy Upland Paddy Upland
Precocious species
Sinhwangok 3 3 47.8° 55.5° 14.9° 15.9°
Sinhwangok2ho 3 3 37.1° 53.6° 14.2° 16.9°
Middle species
P3394 3 5 46.7° 49.1° 15.8° 16.1°
P1543 3 5 46.6" 53.4° 15.7° 18.4°
Gwangpyeongok 3 5 41.4* 46.5° 13.6" 16.6°
Cheonganok 3¢ 3 46.8° 49.0° 15.8° 17.8°
Jangdaok 5 5 43.8° 50.1° 18.8° 19.0°
Dapyeongok 3 3 37.2° 48.0° 13.0° 17.4°
Cheongdaok 3 3 36.3° 50.8° 13.6° 18.9°
Andaok 3 3 39.0° 46.5° 12.7° 16.9°
Yanganok 3¢ 5 35.3° 39.4° 11.9° 17.8°
Singwangok 3 5 40.7° 46.2° 13.1° 17.2°
Daanok 3 3 38.1° 46.0° 13.7° 16.3°
Hwangdaok 5 3 41.3° 44.1° 15.8° 18.3°
Late species
Gangdaok 5 5 32.9° 38.0° 15.2a 17.3°
Pyeonganok 3 3 35.6" 36.8° 14.0° 15.7°
Dacheongok 5 5 43.9° 44.0° 17.8 18.8°
Pyeonggangok 3 5 31.6° 38.9° 16.7° 17.8°
Stay green® : 1 = excellent (strong), 9=poor; Ear ratio(%)” = Ear DM/total DMx100.

Values within a column followed by the same letter are not significantly different in paddy and upland at the 0.05% level by LSD test.
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Table 3. Fresh matter, dry matter and TDN(total digestible nutrients) yield of corn hybrids for silage by paddy and upland field

Yield (kg/ha)

Hybrid Fresh Dry TDN
Paddy Upland Paddy Upland Paddy Upland
Precocious species
Sinhwangok 21,140 27,780 16,130 17,580 10,460 12,170
Sinhwangok2ho 10,440 20,630 9,610 14,190 6,550 9,920
Middle species
P3394 18,330 38,290 13,620 21,950 9,630 15,070
P1543 19,200 29,950 16,360 20,730 11,560 14,470
Gwangpyeongok 21,730 35,710 16,050 20,550 11,120 14,140
Cheonganok 19,270 29,190 14,680 18,750 10,390 12,870
Jangdaok 21,390 32,830 12,920 18,890 9,030 13,020
Dapyeongok 11,670 26,580 9,970 12,950 6,260 8,860
Cheongdaok 14,560 30,920 11,400 18,870 7,750 13,050
Andaok 16,160 45,380 11,640 22,900 8,300 15,990
Yanganok 15,070 53,980 10,860 23,980 7,650 16,680
Singwangok 15,100 37,190 9,700 21,840 6,960 14,830
Daanok 15,720 37,060 12,790 21,210 8,750 14,390
Hwangdaok 21,090 29,040 13,860 17,090 9,600 11,510
Late species

Gangdaok 26,900 54,150 18,480 25,590 12,880 16,960
Pyeonganok 21,930 50,090 12,810 19,670 8,680 13,100
Pyeonggangok 15,900 41,940 9,650 21,450 6,430 14,400
Dacheongok 38,830 65,750 21,670 26,910 14,390 18,040
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Table 4. Crude protein content of corn hybrids for silage by paddy and upland field

Crude protein content (%)

Hybrid Shoot Grain Average
Paddy Upland Paddy Upland Paddy Upland
Precocious species
Sinhwangok 5.0° 4.7° 8.9° 8.4 7.0° 6.6
Sinhwangok2ho 7.0° 6.8° 7.5% 7.5% 7.3° 7.2°
Middle species
P3394 6.2" 5.8 8.3 7.6° 7.3* 6.7°
P1543 4.3% 4.1° 7.9° 8.2° 6.1° 6.2°
Gwangpyeongok 6.5° 6.4° 8.8 8.5% 7.7% 7.5%
Cheonganok 6.8" 6.9° 8.8 8.8" 7.8 7.9
Jangdaok 7.9° 8.2° 8.1 8.9° 8.0° 8.6
Dapyeongok 5.4° 5.2° 8.7 8.6 7.1° 6.9
Cheongdaok 5.4° 5.6 7.8% 7.8° 6.6" 6.7
Andaok 5.9° 6.1 7.7° 7.5% 6.8° 6.8°
Yanganok 5.0° 4.8 9.0 8.8% 7.0° 6.8
Singwangok 6.3" 6.4° 8.7 8.4% 7.5% 7.4°
Daanok 6.5° 6.4° 9.4% 8.4° 8.0° 7.4°
Hwangdaok 7.4° 7.6 8.6 8.8" 8.0 8.2%
Late species
Gangdaok 5.5% 5.4° 8.3 8.4% 6.9° 6.9°
Pyeonganok 5.0° 4.8 9.8% 10.1* 7.4% 7.5%
Pyeonggangok 5.3* 5.5° 8.8" 8.5° 7.1° 7.0°
Dacheongok 4.7 4.5° 8.3 8.4° 6.5" 6.5

Values within a column followed by the same letter are not significantly different in paddy and upland at the 0.05% level by LSD test.
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Fig. 1. ADF and NDF content analysis in shoot of corn hybrids for silage by paddy and upland field. Error bar is standard
deviation(n=3, *; ©(0.05). ADF : acid detergent fiber, NDF : neutral detergent fiber.

- 254 -



Yield and Nutritive Value of Silage Corn

oA 2 Xjo]E HolA] YUktk(Fig. 2). NDF T2k ofoke. A== Ao| vtk AlgEch

A1} 2850] WhHrk =04 15-20% Mo}ﬁxm, aeEE S %01 Ao R PAE BUS 7T Q] e
52 ADF g5} A1 £ Aol Bolx] oirkFig 2). o) o Akt oA 52 ARAER JeiA Sl T
et AT Y EESO) BN %}m =l ADFQ} Aol £} ol Aiet E550) 4 Agalol A
NDF 2ol WAet ol &7]0 S0i3ke 24dwell Bsl 3] e TAIAAL = oA At F552] S 72l
o= A o] W] WiEell Spe] A0lke ) 719 =g &0l ]l A7t e 2e SRIsIit(Fig. 3). ol2Rt Aike Sl
7] SiE E719 do] 2 S W e BEeE 5350 e AT AT Al 22307 ofsf Aol s ¢ wE

4
3
=
- 2
()
<T
1
0
<‘- % Q,
1?' -z? o
(‘@ \d‘“ G" o“& %Q-.\" epdb ,\33? ‘ﬂ.’;&? @{O & %l:_,
IS o s _Ff < & &
ot 2 o
16
14
12
€ 10
g s
= 6
a
2
o
‘i‘ (=]
ST S o° s* & & gb a5
Q‘B q”’ -\q’oo o \4"&' 'bc"é) c»"""';é ~\¢'° o“ @? é"o 1@ é‘ *:-Qo a “’a‘-
<5 =F G G (FQQA!'OQ S & oF c“
P

m Paddy m Upland

Fig. 2. ADF and NDF content analysis in grain of corn hybrids for silage by paddy and upland field. Error bar is standard
deviation(n=3, *; ©(0.05). ADF : acid detergent fiber, NDF : neutral detergent fiber.
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Fig. 3. Starch content analysis in grain of corn hybrids for silage by paddy and upland field. Error bar is standard
deviation(n=3, *; p0.05).

- 255 -



Yield and Nutritive Value of Silage Corn

o 432 Qlojato] WS Pelur 2 serhe ol A}
UG 944 At 75T Ao Al

V. Q%

2 A =) HojlA Al 1871 AlRE|ALE S S
O HEEA, 8 2 A= 7IXIE Hlw E4517] flsto] 4335t
At =3 Holk] EAIRGE 25320 ASo] I8YE 7FY &
AL, ArhEo] 92YUE 7P Ak 1A =3t W] SAF I
Aoz ZEF(6DHT T TIF(10Q)0llA B =LA Zjo7h Ay
Sk 2 ERISIGITE 7P =04 Afigt S5 wiHct
5~10% ZASIFARE ZE182 10~15% S7Hel= A3 Ho
AUt e EE} 9V =t olk] 2 AJolg Ho|
A ot AP AT RIS SRR e S5529] oAt vlE
2 AlFEo] =3t WollA] 55.5%, 47.8%E 7P =3kl thRE
EZE0 9T} =04 10~30% HASK= A SRISIICE T3t
ojAHdol 10~25% HASIITE 2pFE thgso] oA
65,750 kg/ha, =0l}4] 33,880 kg/ha& |11 42k Hoch xS
T A e TS0l WojlA 26,910 kg/ha, =0
A} 21,670 kg/ha®, TDNSEES HlolA 18,040 kg/ha, =ojlA]
14,390 kg/ha® |11 S HoIQIt) AJUR|ALE- S5p50] AL
B 7IXE Bl floto] 2tid, HE-S S0k 24t 2
T} =3} woflA] ARt FF70] Aol HolA] Mt 1E it
i} &7, THEZ ol-85lo] ADFe} NDF kg EARH A1} 9
3} Z7]= WojlA= P3394, P1543 2 91%0),
= 4RSS, TRk 2 FAkEgo] W TS 7KL QIQlek
S Aok WHT =05 ADF2} NDF §go] & &350
Al ZAASIARE tRE F50lke 2 AolE HolA| Aot
wEba] =3t ojlA Auliet S 55 AR 7= 2 Ale]
£ HolX| gkou= i ¥ 55 S5l A= IR A|
ShH =oflM9] &5 SF3E S T 4 ok W

i3
> =
)
=
el

V. At
B RO k2153 AEARATARIAIFIAHAE:PI014

27301)2] o] 23 ojFoixl Az ofof A=Y

VI. REFERENCES

AOAC. 1995. Official method of analysis (15th ed.). Association &

Official Analytical Chemists, Washington DC.

Choi, K.C., Jo, N.C., Jung, M.W., Lee, K.D., Kim, J.G., Lim, Y.C,,
Kim, W.H., Oh, Y.K. and Choi, J.H. 2011. Effect of harvest stage
of corn on nutritive values and quality of roll baled corn silage
manufactured with corn grown in paddy land. Journal of the
Korean Society of Grassland and Forage Science. 31(1):65-74.
doi:10.5333/KGFS.2011.31.1.65

Holland, C., Kezar, W., Kautz, W.P., Lazowski, E.J., Mahanna, W.C.
and Reinhart, R. 1990 The pioneer forage manual; A nutritional
guide. Pioneer Hi-Bred., Des Moines. 1A.

Ji, H.C., Lee, J.K., Kim, K.Y., Yoon, S.H., Lim, Y.C., Kwon, O.D. and
Lee, H.B. 2009. Evaluation of agronomic characteristics, forage
production and quality of corn hybrids for silage at paddy field in
southern region of Korea. Journal of the Korean Society of
Grassland and Forage Science. 29(1):13-18. doi:10.5333/KGFS.
2009.29.1.013

Ji, HJ., Kim, W.H., Lee, S.H., Cho, JH. and Kwon, O.D. 2011.
Evaluation of agronomic characteristics, forage production and
quality of corn hybrids for silage at paddy field in the middle
region of Korea. Journal of Korean Society of Grassland Science.
31(2):127-134. doi:10.5333/KGFS.2011.31.2.127

Kim, D.A., Lee, KN., Shin, D.E., Kim, J.D. and Han, K.J. 1996.
Effect of planting date on forage yield and quality of corn flour
maturity groups. Journal of Korean Society of Grassland Science.
16(4):327-337.

Kim, J.G., Li, Y.F., Wei, SN., Jeong, E.C. and Kim, H.J. 2020.
Comparison of the forage quality and productivity according to
varieties and plant parts of imported silage corn (Zea mays , L).
Journal of the Korean Society of Grassland and Forage Science.
40(2):98-105. doi:10.5333/KGFS.2020.40.2.98

Kim, J.G., Li, Y.W,, Park, H.S. and Kim, J.D. 2017. Comparative
study on the productivity for silage corn (Zea mays L.) variety
certified import adaptability in Pyeongchang area. Journal of the
Korean Society of Grassland and Forage Science. 37(2):161-167.
doi:10.5333/KGFS.2017.37.2.161

Moon, H.G., Son, B.Y., Cha, S.W., Jung, T.W., Lee, Y.H., Seo, J.H,,
Min, HK., Choi, K.J., Huh, C.S. and Kim, S.D. 2001. A new
single cross hybrid for silage “Kwangpyeongok”. Korean Journal
of Breeding Science. 33:350-351.

Rural Development Administration(RDA). 2012. Agricultural science
and technology of analysis based on research. National Institute of

Crop Scimce, Korea. pp. 315-374.
Son, B.Y., Back, S.B, Kim, J.T., Lee, J.S. and Bae, H.W. 2018. Single

cross maize hybrid for silage with lodging tolerance and high
yield, ‘Dacheongok’. Korean Journal of Breeding Science. 50(2):
145-149. doi:10.9787/KJBS.2018.50.2.145

- 256 -



Yield and Nutritive Value of Silage Corn

Son, B.Y., Baek, S.B., Kim, J.T., Lee, J.S., Hwang, J.J., Kim, S.L.,
Jung, G.H., Kwon, Y.U., Huh, C.S. and Park, J.Y. 2014. Growth
characteristics and productivity of new single cross maize hybrid
for grain, ‘Singwangok’. Journal of the Korean Society of Grassland
and Forage Science. 34(1):21-25. doi:10.5333/KGFS.2014.34.1.21

Son, B.Y., Baek, S.B., Kim, J.T., Lee, J.S., Hwang, J.J., Kwon, Y.U.,
Ji, HJ., Huh, C.S. and Park, J.Y. 2012. A new single cross maize
hybrid for grain and silage, ‘Pyeongangok’. Journal of the Korean
Society of Grassland and ForageScience. 32(3):203-208. doi:10.
5333/KGFS.2012.32.3.203

Son, B.Y., Baek, S.B., Kim, J.T., Lee, J.S., Ku, J.H., Kwon, Y.U,
Huh, C.S. and Park, J.Y. 2013. Growth characteristics and
productivity of single cross maize hybrid for grain, ‘Andaok’.

Journal of the Korean Society of Grassland and Forage Science.
33(1):1-5. doi:10.5333/KGFS.2013.33.1.1

Son, B.Y., Kim, J.T., Lee, J.S., Baek, S.B., Kim, W.H. and Kim, H.D.
2010. Comparison of growth characteristics and yield of silage
corn hybrids by different planting dates at paddy and upland field.
Journal of the Korean Society of Grassland and Forage Science.
30(3):237-246. doi:10.5333/KGFS.2010.30.3.237

Van Soest, P.J., Robertson, J.B. and Lewis, B.A. 1991. Methods for
dietary fiber, neutral detergent fiber, and nonstarch polysaccharides
in relation to animal nutrition. Journal of Dairy Science. 74(10):
3583-3597. doi:10.3168/jds.S0022-0302(91)78551-2

(Received : November 30, 2022 | Revised : December 23, 2022 |
Accepted : December 27, 2022)

- 257 -



