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A Comparative Study on the Growth Characteristics and
Nutritional Components of Corn Hybrids for Silage at Paddy
Field Cultivation

Wan Su Kim1, Joo Hwan Hwang1, Jae Hun Lee1, Eun Joong Kim1, Byong Tae Jeonz,

Sang Ho Moon? and Sang Moo Lee'

ABSTRACT

This study was carried out to know adaptability and growth characteristics, yield, chemical compositions
and nutrition yield of corn hybrids for silage at paddy field. The field experiments were conducted at
Sangju province for one year (2009). The experimental design was arranged in a randomized block design
with three replication. The treatments consisted of eleven corn hybrids. The planting date was on 1 May
and harvested at 24 August. Stem diameter, stem hardness and number of ear were higher in P32P75 than
other varieties. Ear height, dead leaf and green degree were highest in NC+7117, but number of root
system and Brix (B) were higher in P3394 than other varieties. Crude protein and crude fat(EE) were
highest in P32K61 and P31P41, respectively (P<0.01).

NDF and ADF were highest in KPO and KIO, respectively, but no significant differences were found
among the varieties. Total mineral contents were the highest in Kwangpyongok (9,775 mg/kg), and P3394
(6,651 mg/kg) was the lowest as compared to other varieties (P<0.01). Crude protein yield, crude fat yield
and mineral yield were highest in P3156, P31P41 and KPO, respectively (P<0.01). Total composition amino
acid and total fatty acid were the highest in P32K61 and KIO, respectively (P<0.01). Yields of crude
protein, fatty acid, composition amino acid and TDN were the highest in P3156 (P<0.01). But yields of
crude protein and mineral were the highest in P31P41 and KPO, respectively (P<0.01). Total digestible
nutrient (TDN) was higher in order of P3156 > NC 7117 > P3IN27 > KPO > P32K61 > P32T83 >
P32P75 > P31P41 > P3394 > P32W86 > KIO. Based on the above results, corn hybrid varieties could be
recommended in P3156, NC'7117 and P3IN27 for growth characteristics, quantitative production and

nutrition yield.
(Key words : Corn, Growth characteristics, Nutritional components, Paddy Field)
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Table 1. Monthly meteorological data during the experimental period

Month Day Mea(ng;:mp. Suzlhsrl.l)ine Prec(:igi;a;tion Rai?d};l y(%21ys
1~7 19.0 64.7 49 3
8~14 20.2 63.2 10.5 1
May 15~21 16.4 272 101.3 5
22~28 19.7 55.7 0.1 1
1~31 18.8 239.7 116.8 10
June 1~30 22.5 199.4 478 10
July 1~31 23.4 119.9 358.9 20
August 1~31 23.8 129.4 104.7 9

459710l 155 FA Fa foF FUtk 28] ADF9F NDFE  Goering?} Van  Soest (1970)2]
AR B 713FE Table 19 YEF Wo R @ASIIch E]al A obr] AR

A= Automatic amino acid analyzer (Biochrom-30,
Pharmacia Biotech Co., Swiss)@ 213} 2™,
3. Ald|utH oluf columne Na form columng ©]-&3} T}

aar AAE 248 Foleh 5 (1957)¢] W

AREe A Ak 7S ZH2E 200, 150, & ol &3l AMS FESa, FEE XA
200kglha Alg3kon, olF A2 7v|2 W A8 A 2]ste] Gas chromatography (GC)
A AEIATE dael vhEE 7R 60%, 2 AL e ARS ARE AAE
FH] 0%z st & AM|kgloe FH|E= 3 3 Ca, Co, Cu, Fe, K, Mg, Mn, Mo, Na,
S547F 8997 Wl AA ST Zn, As, Cd, Cr, Ni, Pb %2 ICP (Inductively

Coupled Plasma, IRis Intrepid, Thermo Elemental
4, TAtEtE 2 FAPERE Co., UK)E  Asozzes, Azseie, Azazss, Assou,

Azesa01, Aogsoiz, Aoszslo, Aoz, Asssoos, Azi3sse,

A 9 2APT o QlojA AFEALS Aon, Anesn, Assse, Anie AnosssOllA 72
AFH A T4 280X 7Y HaAl 75 24 7 BAsIInE oldf EA)3272 approximate
W 1058 Auksie] ZARSIG O @Y= RF power’} 1,150w©]™, analysis pump rate:
AL TEA (PR-101, YEVE AAEE A% 100 rpm, nebulizer pressure®} observation height

, oF @ 59 247} 30psi 2 15 mmE 3tk TDN =%

Pioneer Hi-BredAl7} A|A|3+ &2 TDN A&
F=(HY AEFFx0582) + (FolAt AE
ZFx 0850 <Jste]  ALtsHATh (Holland et

al, 1990). 1231 okl ek AW 55
Ay

A A e fIr

o Baete] RAARZ AHGSIGIT. Aur BB 5 oplwal B AN FEe 47
A AOACH (1995)° 9lstel BAlsIglon AR gl ARSI Folol T8
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5. EAXMz| m Zdz2 % o0&

A A feold 2 SAS (Statistics 1. MSSA A HEFY

analytical System, USA) Program (2002)= ©]-&

&lo] Duncan®] YA WHo=E 5% 2 1% Table 2+ AFEAL 2 AEFTEFES YEHS
FrolA 7ol A4S ST t} 24 KPO (F¥2)o] 3133 em=E 7MY =
Al YERG ¥ P32T830] 266.7 cmE 7HE ut

Table 2. Growth characteristics and yield of silage corns

Varieties
Items
KPO1" KIO®? P32W86 P3156 P32K61 P3IN27 P32P75 NC'7117 P3394 P31P41 P32T83
3)
(F;fn) 313.3%  296.0°P 294.0° 312.7°%  296.3°P 283.7° 279.7°%  308.0%C 283.0° 288.0° 266.7"
4)
(I;Ir;q) 91.3%¢  86.2¢ 87.1°  90.8°¢ 982" 954" 961" 98.7%  85.6° 100.8" 100.5"
5)
Lw 12" 107 11.1 10.4 11.0 10.1 11.4 10.8 10.8 113 11.6
(cm)
6) . ., . . . .
(Eé:lil) 157.6"5¢ 150.9°P 155.5%%C 150.8*% 146.15° 126.1" 141.6™" 169.1*  149.6°® 138.5° 125.0"
7 . . .
(%\Ili) 156 12.8° 1365 139°%¢  128°  143®  127° 14.0%  13.6° 13.9% 126
8)
DL 20% 20 2.0 17 17 2.1 1.7 2.0 1.8 2.1 1.8
(No.)
9)
NR 23% 23 27 25 26 2.4 27 24 2.8 26 25
(No.)
GD]O) F F DE C B EF B A CD C C
oy 12 7.2 7.6 8.2 8.6 7.4 8.5 9.0 7.9 8.0 8.0
1)
T(IFB)* 9.0 83%  90° 90 90* 90* 90° 90  90°  90°  90°
12)
EL 193™ 211 22.4 218 214 21.1 21.1 21.5 19.8 20.9 212
(cm)
13)
%fm) 18.3° 18.0° 19.8" 19.5®  18.4° 18.6™  18.4° 189" 19.1™  18.2° 18.4°
14) . . .
(Sn?m) 250" 228" 2358P 234BP 933P 225 o547 236°P 23580 240MBC 95 17B
SHIS) D BC BC BCD BCD AB A BC BCD BC ABC
(kgfem?) 1 24 2.4 22 22 2.6 2.7 24 2.2 23 24
NE'® s
(No) 1.0 1.0 1.0 1.0 1.7 1.0 2.0 1.0 1.0 1.0 1.0

(}fgs; 34%F 40P 2.5° 327 59¢ 6.3¢ 5.9¢ 7.7° 8.9" 8.6"%  25F
FY"”
(kg/ha)
DMY"™®
(kg/ha)

50,689%C 34,139% 44,977° 55,898 46,035" 52,023"" 46,428 59,336" 43350 45,873 44,933"

17,7725 13,474° 16,129 19,782" 17,649°¢ 18,093*%C 16,565 18,708"® 16,585 16,895°C 16,962°5C

KPO": Kwangpyongok, KIO”: Kangilok, PL*Plant length, LLY: Leaf length, LW”: Leaf width, EH”: Ear height,
LN”: leaf number, DL®: Dead leaf, NR”: Number of root, GD'": Green degree, TFD'": Tip filling degree, EL'?: Ear
length, EC"™: Ear circle, SD'”: Stem diameter, SH' :Stem hardness, NE'®: Number of ear, FY'”: Fresh yield,
DMY'®: Dry matter yield.

* 1 9(good) - 1 (poor)

ns : not significant,

=" °Means in a row with different superscripts are significantly different (P<0.05).

ABCDEF N eans in a row with different superscripts are significantly different (P<0.01).
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A vrebgth (P<0.01). Kim 5 (1997)8 &4
EF5E 2o W9+ 243-277cm, Kim 5
(1998a)2 251~339 cm, Son 5 (2006) 262~
280 cm W92 YEbgthal Basioinh FE5E
4o W= AFAE v 24 Basa
om e FFolgxE =4 Apo7b v A
S5, 72, Fdzd 9 A5 Sl
A FFS w7] wEolth (Kang et al,
1985; Kim et al, 1998b; Pendleton et al.,
1969). 47> P31P41°] 100.8 cm=A 7 4
el whH p33947) 85.6 cmE 7 EA el
o™ (P<0.01) FF b 2ol 152 mmE o}
bt} 42 EF 7 101 em~11.6 cm B9
24 A5 oAl AolE vERlAl F%kont
zZhpae] M E EFF O A AolE
UERAITHP<0.01). A1E EF F NC'7117S
169.1 cm®= 2317 7P =74 P32T83L
125.0cm= 71 SHA| YRRt S5 Q)
A2 Al B AR i
L A e 5S4 ARLEA A=
A dEe] Ut GES vA7] wisZell (Aldrich,
1986; Lee et al., 2004a) Ells 2 ulgho] ol
WA= A GdAe 2439 ZA5aE
o FES Adete Zlo] v E Flojth ¢
Foll glolAi= KPO7}F 156902 2 AFE
el o (P<0.01) AFES FA FF 3
A
s

Ac)

v frolAel zbelrt gtk #EE A
S BW P33947} 2870EA 1, 23} A=

AAZ|a AFENAE ALstas gy 33
ZAS AN 7= Ao, KPOgt KIOE
23024 1, 22k A BRI AFAARE
3z 2AE AAdsks AdEE GERgTh ey
SAE FE A AR Aol e
kth Lee$} Lee (2010)= 59 EZolgtn
TA7] L e 7|l whE A HA
o)AQl AfolE YERlTi BIEIgITE HAE
o olAE NC'7117¢] 9.00.2A FAsr}
A8 gllem el SF3 KPOF KIO=
7224 T2 FF HEte HAETE ol

ST

TS AdAd =

£ e o
)
12 ol
o
Moo
=
B
4 £

ofN zo . o

w ™o B

om0
Ay ol o ox o
(o3
m
e & od

o

HeERSATE o]t S Ee] 9lof
S AgEtaE RE EFEOA B
EFHTHP<0.01). Hunt % (1992)8 $o
E7F ol bt H|Eo] FopA=
7EA 27wl AtdEA] FEE Foledl
gairtar epgink. o)Al dolo glojA=
T 7 o4 Aols Holx| kANt o
Edlo oirE FF 7§94 AelE
ATHP<0.05). ¥ FF 5 P32W86 Stolrt
7t #& FFo wom, S 54
FE0 KPOS} KIOv= FYE S5l nls}e]
AR #717F "olA= Zo& YERRTH(P<
0.05). F¢] #H71E B¥ FF b 22.3~254mm
o] H9lE Blow o]F P32P757} 254 mm=E
7V #Fe FFOF P32K610] 223 mmE 7MY

< FETOE YERRTH(P<0.01). BAEE K
W P32P757F 7P wHeiglon Kport 7
Hegle Ex0 7 el (P<0.01).

AFEA] AlZz=A] HE FE GFE vAE=
(F7)E E¥ 8 Brix(B) ©]4& uErd
2 P33949} P31P41 #FolH 5~8 B w|nt

EFS P32K61, P3IN27, P32P75 H
NC'7117, 183 4 B °]ate] E&ES KPO,
KIO, P32W86, P3156, P32T83°.% UlEbyiTh
A AEEE T Tt MY =2 e
P3394 #Fo= 7P 2 AHS P32WS6eH
P32T83.0.% LFEFGTH (P<0.01). Smith (1972), Lee
9} Lee (2010)= =57 AFAEA] Al Al &5
T AR T slaHE F8ely] witedl At
A Ax Al Z FATF HA FA T FET)

"ol 4S54 ALYA Az F LR

ol et
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o
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F4ol| Jgks wtha stk 2. oM e
58 AxFHAHS BW 34,139~59,336
kghaZA EFF b 2Fol7F =4 YEyth &% Table 3014 FF¥E Zehild d&kS HH

MR B NC'7117¢] 59,336 kgha®A] 714 P32W86 (8.0%)°] 7Hd %9koH P33947} 6.4%
E=gkon KIOE 34,139 kghao @A mig- ok 2 7P 9 Yebgtl (P<0.01). A ek
TS BT (P<0.01). AETES B P3156 HE HWH 7.0%~7.5% Alo]] EFo] 7?;00]
(19,782 kg/ha), NC 7117(18708kg/ha) 2 p3IN27 Ao 7% WRE FFo] 3FFTOoEA Ui

(18,093 kg/ha) #F&°] # FIFAES HAAT FFTES 7.0~7.5% H9e =id ks 7P
o5 FF 1= Fo4 Aole vk 18 A= ASE YERuth Lee T (2004b)> 16%
Ur 74“*@*%01 W@ KIO (13,474 kgha) =% T2 A¥% A3 xdid 2 7.0~8.5%

= FYA R zpolg yERlth dvrdos  W9E YERRTAL 3o Kim F (1998b)
ST F59 AErd digk Has B2W o ARl uhe} P3352 FE2 8.2~8.8%, G4743
Lee 5 (2004a)& LRA|oA dpgA7|eF =8k FFL 85-9.5% WS el Sl
Al71o] whek Hit 13,086~16,836kg/ha, Lee?t 1M} Ji 5 (20092)S HH-AM =Eoko A E
Lee (2010)= w=EGOlAl Au] Al Auj7|tol] 38 Z2hid $HEFS 57~6.1%° HIE B
e} 15,240~22,661.7 kg/ha, Lee < (2004b)> TRl 3}1O™ Lee®t Lee (2010)% w=E o)A
W EQF Al Al Sje] S 5 ANES 3EA7] 2 A7l et 5.9~6.7% HEE

20,900~ 24300 kg/ha WS UERAT ®a debdoial 9tk Lee & (2007) AFEA 2

SHth T12]al Kim 5 (1998a)2 A4 dizell o] ekl Sheke ¢lo] 2@E Ak, sha

we} P3352FFS 15,989~18,996 kg/ha, G4743 4 &5, A9 A3} F ¢tolal v]& T vkd
] o

FEE 15881 ~21,380 kg/ha AAE ATk &F  QQlEel oJal] &S W=tk SH3e ™ Kim
Ak 9o Ba ylg¥ 2 A Aol ¥l 7 Kim(1993)2 55 Al Al ARHES A
A QB TR FE AR, 715 e & 5 dlERTE sk o3l HEo]
ol wgh 2ozt & Aoz ettt =E%  Crimson clover ¥ Italian ryegrass 2H=<l 74-%-
oA Aujel] mE S5 AKEL 4 FF = U7 S5 2o xuud kel F
e ZFs) =2 w P3156, NC 7117 2 P3IN27 7}‘@3‘@ sl whebA] SRl glojA
o] $-% Aoz YElyith WA ke FEI Aol BEE Az

Table 3. Chemical compositions of silage corns (DM.%)

Varieties

It T
ems KPO" KIO” P32W86 P3156 P32K61 P31N27 P32P75 NC'7117 P3394 P31P41 P32T83

cP  7.0°" 72°P go0* 7.0 75 74 75 735 64" 69 68"
EE  23% 215" 22%%¢ 20°P 22% 18" 15" 1.6" 1.7°% 254 23%
Ash  41% 41 40" 39°  39° 40" 40" 43 35  34° 38"
NDF 47.9™ 470 421 443 445 413 446 445 427 441 430
ADF 248™ 285 259 270 257 269 246 264 262 231 245
CF 238" 251 22.1%° 22.0°° 214" 186"  207°° 219" 202% 22.7°¢ 216"

KPO": Kwangpyongok, KIO?: Kangilok.
ns : not significant
ABCDEF N eans in a row with different superscripts are significantly different(P<0.01).
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mebA S EA e 1o R AlsETh

ZA =S B pP31P4lo] 2.5%EA 7f
=4 P32P75 FE0] 1.5%= 7Y WA o
Efkom (P<0.01), S5 FE thE AR
ol nlgte] A o] wig- e Hom
R T F (2010)2 AL EA] FRE A4
oS AR A 29 10.78%, B
8.61%, olgwletatel ek 10.03%, o1}
2= 7.73%°]2kal Hargk W83} Hlas) B S
Fre A o] wig- v Aow e
Wk 23 FEel el 3.4-43% W4
2 Uehlon, o]F NC'7117°] 43%= 713
=4 P31P41e] 7FF WAl YERRTE (P<0.01).
Sung 5 (2005) S ARAE A A & A0
B717re] wel DK689E  6.2~7.8%, P3525%
5.9~6.3%, DK729% 6.7-82% WS et
3 BT Seo 5 (2005 ¢ AMY
Ao z3|H TS 6.95%FAT &g Aoy
< 1.40%2Fa Halskginh whepba] 2 Aol
et x3]33 Fho]l wkd AQle oF A
AFoZHE oF 10em A% FHSIN7] W
o Qrolrl ml&F} QFola FAETE HdH A
o 711" Ao Almdc)

S99 F5H NDF 3! ADF el Heje
ZY7F 41.3~47.9%9F 23.1%~27.0% HAS e}
WA Ae FF 3 FoAQl Aol vERd
2] kokth Ji 5 (20092)S &5F EEo] 9lo]

< 73UhS, P3394, P3156, P32P75 2
DK697 #&°] NDF & 35.8-43.3% W9I=
Uehom, ADF 2 17.8~244% HHE
YUERHA W A5 #EE7F NDF 2 ADF Hekol
g Fo14 2pol= TR shiTh EFF Lee
5 (2004b)> 1193, ok, p323 o
DK713 #3292 NDF ¥3-2 46.1~54.6%, ADF
SHES 223~272%EA AT EEIF FoF
zfol= UERA] gFdtial Hagh Avfel
AEY 2e AFES Hh
KIOZ} 25.1%% 74 =7 P3IN27°] 18.6%%=
744 SHA drEbg ) (P<0.01). o)Ak ARbAR A

P
=TT
pavas

o H il

=] B3 [ o) (e} = =

A, i, 2R gFe AlE
_

NDF 3! ADF §elA= Apel7} gle Ao=

2882
L4l FI)1E3ES Table 49 eI

O 3T
SRl HE E3

o =
Mg T2 2 /] Yegton, o
37 AR gl & FUE Y 97%
Uebseh el o
9 Mgs A9
o] ‘:’]‘%‘L—Qi EAskE A
Ebtth Leet Le e(2010)—€ =E oA
19} Ai71s gdEleisls W s
K, Ca, Mg7} &571& ?}é‘%@ 95%
oS AX|ghta Busklt) Edk Kang 5
(2001)Z} Shin 5 (1999)2] H.io] oAM= <
T F71E 2 K > Ca > Mg ©o=2
A vebgal Barskel 2 A3a 22 A
< Hehlleh F71E AR § Ca §Es B
E3H 1,114.3 mg/kg (P32T83)~1,544.5 mg/kg (KPO)
o7 UrE} It} Ca %2 KAE Ueo=2 =
2 £ Holn T 1+ o<l Aol&
STh (P<0.01). Jung (2002), Hwang % (2009)
4 A=k 95 EzA el Qat=
ek A A A HERG Ca TS 1ET]
= 0.31~0.52%, 0.42~0.55%% UERgTHE Bal
o HlaL Al 2 AY A SFF FF(0.07%~
0.11%) 52> &3] Sxt=1efs W} g s
FFS THE Aow ysteth il v
FE29 Co, Mo, Pb ¥ Set

o # Zfol7F vrEbEA] 283 ﬂr 53] Co, Mo,

A
0

tlo
_>|.1_1‘
X
ol
R (O
s,
[o
frtl of

i

N R HE o

L & oo o 4z O
O
>
N

SL
ol
ofy

d

rlo

Pt 3L
¢ FF3

Set= W I4F 71391 o= 7}%011
A ARSE Faste] UAg Fals do)
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=
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Table 4. Mineral contents of silage corns (DM, mg/kg)

Varieties

ftems b 00 KI0Y P32WS6 P3156 P32KG6I P3IN27 P32P75 NC7117 P3394 P31P41 P32TS3
Ca 15445 1457.5° 1313.4° 1,4744° 1261.1° 1,4012° 1,163.1° 1,380.7° 1,179.5" 1,403.2° 1,114.3°
Co 0.1™ 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.5 0.1
Cu 42%F 4.1 4.4° 48" 4.4° 42" 3.9" 4.6° 6.0" 3.9" 3.6
Fe 1.6° 1.9¢ 1.5° 1.3 1.4" 1.3 2.5" 1.0¢ 1.0¢ 3.6* 0.9"
K  7,067.7% 6256.4° 5983.7° 4,887.3" 6,240.7° 5493.9% 5852.1°° 5414.9% 4,532.1° 4341.7" 5796.5°
Mg 1,069.8° 9984 931.3% 1,1487% 871.3" 1,044.9% 8789% 1,1222*  849.0°° 960.0°" 776.4°
Mn 37.0° 0 2985 31.0% 300  350° 3774 2879 304" 385%  32.7° 296"
Mo - - - 0.1 0.1 - 0.3 - - - -
Na 208°  145° 1355 193¢ 124" 263 17.6°  114°  164°  166° 206"
Zn 199 145°  202%  152°  18.0°  154° 164 13.7%  18.1°  173®  149°
B 417 35 3.49 41°F 48" 37" 42° 3.1 534 37" 4.6°
Cr 2.7 3.0° 2.0° 4.0" 3.3¢ 2.9° 4.0 3.5° 2.9° 4.0" 3.0°
Ni 20" 1.8° 1.5° 2.1% 1.6° 15 19° 1.8 1.8 1.9 1.5°
Pb 04™ 03 0.4 0.3 0.3 0.3 0.3 0.3 0.4 0.3 0.3
Se 02" 04 0.2 0.3 0.3 0.4 0.4 0.3 0.3 0.4 0.3
Total 9,775* 8,786  8,307" 7,592 8,455°C 8,034"F 7,974 7988 6,651° 6,790° 7,767"

RI” (%) 100.0 899 850 777 865

82.2 81.6 81.7 68.0 69.5 79.5

KPO": Kwangpyongok, KIO?: Kangilok, RIY: Relative index

ns : not significant.
A,B,C,D,EF GH

EL Cu, Fe, B, Cr ¥ Ni A&
ag]al ol AR T Cust BE P339%4
Fei= P31P41 +3, Cra P3156, P32P75 4
P31P41, Nit= P3156°14 A UEFSTH(P<
0.01). Z1&} o]E A%
ugF ol & F5E FUIE 24
5 T 7P E2 gEAE B K KPO >
KIO > P32K61 > P32W86 > P32P75 > P32T83
o2 A Vel (P<0.01). 12]al P31P4l
S KPO9] 69.5%°l st shFS et
‘?l’@ﬁi Ez_/] o K alako JJerl -+
| 3 =]o] Grass tetany®] ¥194S S7F
=l ol A HaoA go] by

AA K ] Qb
0.1~3.7% BIZ 7+ (Hwang et al., 2009)3}
U & AHI Ay EFF FFES 04~

o =1
0.7% W ZA Grass tetanyol] 3 &= ¢l

o= g

HH 3L
N

N o e o
z

At o

d Flo rf‘

Means in a row with different superscripts are significantly different (P<0.01).

= Bo = Ve

Mg S P3156(1,148.7mg) > NC 7117
(1,122.2 mg) > KPO (1,069.8 mg) >P31N27 (1,044.9
mg) > KIO (998.4mg) > P31P41 (960.0 mg/kg)
TO 2 A YERRT(P<0.01).

Na 3s 3= HH P3IN27°] 263
mgkgo 24 7HE =ghd wbH NC 7117
114 mg/kg 24 714 SHAl YERsk T (P<0.01).
Lee¢} Lee (2010)F <57 IFEA171, Awlj7]1E
2 Z7)o] whe} 7.13 mgkg~41.70 mgkg W=
UEb T Btk Ade} vlal A] A3
Na S-S 11.4 mg/kg~26.3 mg/kg HAZA Lee
o} Lee (2010)7} 3gst Azfo] W5 o 2
dE= Aom yUEbth Zn S P32W86
EFFo) 7P =skem NC'71170] 7P A
LERS T (P<0.01). & F7]E S B¥ KPO
(9,775 mg) > KIO (8,786 mg) > P32K61 (8,455
mg) > P32W86 (8,307 mg) > P31N27 (8,034 mg)
> NC 7117 (7,988 mg) +=2o% A Eeh
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Nutritional Components of Corn Hybrids

. 4 ofol =4 g

A olm| =4t SRS
50 JeRAT). FA ol At F
(621.7~1,014.3 mg/1002)} Leucine (370.6629.3
mg/100g) FFFol d FFoNA 7MY =2 A
£ RA™ WhA Methionine & Tyrosine -
v~ wre &SRS UERITE Park 5 (1990) 2
Bressani®} Mertz (1958)2 &2 F49] o}
"= 242 Glutamic acid 2 Leucine %
o] A Uelgtls Hael e AE¢S e
Wity "geolu| Ak = Threonine, Valine, Iso-
e FSol HlskH
P32K61°] =A| (P<0.01), Phenylalanine, Histidine,
Lysine ¥ Arginine ¥ P3156°] =4 U}

Table

Glutamic acd

S

. . 5 >
leucine, Leucine ¥

Table 5. Composition amino acid contents of silage corns (DM, mg/100g)

Varieties
ftems KPO  KIO P32W86 P3156 P32K61 P3IN27 P32P75 NC'7117 P3394 P31P41 P32T83
Threonine  163.4°¢ 1455  170.9°  168.6°  194.4" 1442 1543°P" 1441 1421°F  1542°° 1253°
Valine 286.3°  276.6°  306.4° 3533 3592% 2793 2782 271.0°° 263.5 2793 246.3"
Methionine ~ 18.4°¢  19.4°%¢  13.9° 116" 11.6" 9.7° 12.5° 18.4°%¢  23.1° 57.1° 8.5"
Isoleucine  1572°  124.7°  1516° 2164 2204 1342 157.7° 1267 1288  141.5°¢  106.7°
Leucine 529.1%¢  453.8°  543.4°  6203% 6293 5263 519.7°¢  4766°  469.1°  5114°  370.6"
Phenylalanine 320.6°  282.7°°  306.5°  371.5% 3603 2926 3081  281.6 2854 288.6°° 246.5°
Histidine 1353%  122.8° 1464 1614  158.6"  1293°¢  1363°C  1193° 1229 1237 985"
Lysine 31558 28377 312.6MC 3278 318.6"  273.1°  208.9°%°F 277.1% 27755 2872 306.4%°°
Arginine  167.5  152.7°° 1934 2095*  181.7°C  173.6° 1943*" 1512 1629 168.1° 137.3°
Sum of EAA 1,925.8° 1,709.2 1,983.7 53869 22844 18197 1897.7.0°°8,831.8 5,064 1,874 1,540.8
Serine 239.7°¢ 2113 2524"%  237.0°° 271.5%  222.0°° 235.7°° 2194 2202 2084 181.5"
Glutamic acid 837.5°  727.9"°  905.6°° 970.5*"  1,0143% 8436 8649 793.6™ 7799 7322° 6217
Proline 2720 198.6°  353.6° 2623  4943%  313.1%¢  3554°  3052°¢ 359.4° 3687 330.6"C
Glycine 2483%¢ 252 7°%¢ 2535%C 273.0%  281.6° 22827  246.8"%C 266.6" 226.8° 231.4°  1954°
Alanine 397.5°C 3429 4149%" 4476 4524%  3813°F 3946 3543°F  361.9° 370.7°" 296.2"
Tyrosine 226" 293¢ 40.8" 4724 13.4° 264" 31.6° 285 227" 21.1° 30.4°
Aspartic acid 439.3% 3704 4803%  464.3% 47158 4274* 4483 3653°  391.6° 4296 351.1¢
Sum of NEAA3,943.4° 34719 42045 7,6245 48119 3,8343.0°4,0267 10,799.4 7,077.3 3.806.5 3,196.6
(EA gff\?é AA) 45502 3,995.0"" 4,846.2°C 51423%" 5433.1% 44043 4,637.3 4,198.9"" 4,237.8" 4,373.2°" 3,653.0
EAA / NEAA 085 0.87 0.79 0.90 0.81 0.80 0.80 0.80 0.79 0.85 0.82

KPO": Kwangpyongok, KIO”: Kangilok, RI”: Relative index
AB,C,D,EF

Means in a row with different superscripts are significantly different (P<0.01).
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WTH(P<0.01). F FFolu:=ARe P3156%)
P32K61°] Z+7} 2440.4 mg/100 g, 2,434.1 mg/100
g2 =9k wbd P32T83°] 1,646.1 mg/100 g
o7 7P 3 Ao YEFHTH(P<0.01). 1]

3 F HjEgobn At g 3 g et
(B gobulietly oM P31563F
P32K61°] =k WhH p32T83 EFo| 71 o
L S E B (P<0.01). Holu]iAlm]
gg=obr] =2t HlE-S P3156 > KIO > P31P41

> P32T83 > P32K61 w0 =7 vhejutth
Table 6= &5 F3&H At =58 UE
W Aoz AuHME AL Linoleic acid >
r-linolenic acid > Oleic acid > Palmitic acid <=
o2 7 et Lee9t Lee (2010)9] Xl
NME AL A E S5 AgAt TS 7
& ZA3E B, Ahn¥ Ha (1987)2] H.a1A]
o % Linoleic acid $F&o] 7} &rlal Hal
itk FeHE F ExsH it gk KIO
> KPO > P32W86 > P3156 %£%F <o =/
el e (P<0.01), % EsHUAE &
KIO > P32W86 > P3156 > KPO <O =
UERSETE (P<0.01).

A g KIOZE 261.7 mg/100 g O 2

ol
i ol
o

2

Nutritional Components of Corn Hybrids

A 7P EE Wb NC'71172 125.5 mg/

100 g2 =24 7H¢ SHAl YERTH(P<0.01). &
EXSANLE ESAAEe] HIES 44~53
HOE dEblon, o]F NC'7117 #F3F°] 53
o2 714 =, KIO %] 442 714 WA
LrEbstt) oleb e A= NCT7117 FFI
EZA AL kel n]Ete] B HRAE ek

o] =k7] wlEolH, KIO F52 o9 =
el @%‘L‘% Ur‘:/} 71 W&ot} Lee9t Lee

el BEIAYAYE

SR W2 H H 713kl whe} 4.40~5.39¢)

g F3E od S8 B P31s6 >
NC'7117 > P31N27 > P32K61 > P32W86 >

KPO > P32P75 =Co.2 7 YElst) (P<0.01).

Ay ZFE F zuwd Sgko] B =gk

me e AT H= 3T T
P31562 A Seke] ThE el Hlsto]
H oA el

Table 6. Fatty acid contents of silage corns (DM, mg/100g)

Varieties

It
ems KPO  KIO P32W86 P3156 P32K61 P3IN27 P32P75 NC'7117 P3394 P31P41 P32T83
Palmitoleic 195 247 215 205 207 1777 202¢ 121" 163F 1539 176"
Oleic 3545 544 396" 377 3565 284" 3355 222 276 206° 362°
r-linolenic 524% 483 461 462° 416> 378" 3955 264" 332¢ st 374
Linolenic 28% 36" 30 24° 338 33 30 27 - - 24°
Linoleic 57.5%  533%  522° 506”473 424° 45" 317 3t 3720 43¢
Elaidic 1857 286" 206 1965 185  143° 1755 106 B8 1477 185°
Palmitic 201 373 322 315 306”2709 207° 167 232" 213 26.5%
Stearic 9.1 116" 8.2°¢ 7.6° 5.6° 5.0° 53 3" 4.1 428 52
TUFA 186.1%  212.8"  183.0° 177.0° 167.0° 1439" 1582°F 10570 129.0' 1293'  154.4°
TSFA 382° 489" 404®  391°  362° 320" 350° 198 2739 255" 317
Total 2243%  2617%  2234° 21619 2032° 17599 1932F 1255 15637 15487 186.1°
TUFA/TSFA 49 44 45 45 4.6 45 45 53 47 5.1 49

TUFA: Total unsaturated fatty acid
total saturated fatty acid
Means in a row with different superscripts are significantly different (P<0.01).

TSFA :
AB,C,D,EF
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ey ko] 7Hg v YERd KIoE 9
% 2 =97 v F35
o] o7 23l (Table 1 FX) AESF
wxd Blell 71R1E Aoz deky
T 2ehid S 970 kg/ha~
1,385 kg/ha W=
A2 o] 67,000%H/ha, 89,000 H/ha,
95,000 /ha T& A] ZH7} ZebE g taakol
1,824 kg/ha, 1,675 kg/ha, 1,625 kg/ha A4 <)
v Buskg o, Kim¥ Kim (1993)S 23
E228 52 SEFAl el 1,036 kg/ha, ©]
gt 2ozt SAA FpolA] 518
kg/ha AAHSFTEaL B eIt} o]#f3 Atz
o S 2ad SR EYdx
5 TR, AEE Sl uEAx o
Aow YERTE =AW SRS P31P4l >
KPO > P3156 > P32T83 > P32K61 <O = U}
EPth(P<0.01). 7Hd 2 =AW AbES 1
%l P31P4l FF2 EFZo] Thar "ojxX
THTable 1 %) A4 ko] =9kH (Table
3 3x) Aol 79e Zlew Azten FEH
FHE KPO7} 174kgha2A 71 Egton
P3394% 110kgha® 7FF WA Yebdtt p<
0.01). 53] F=4d FFo] U P3394+= v}

A%

O Hl=
= T«

.
ot

—

|
ofN
=2
=
o
£
)
il
-y
ot
=)
oo
il
()
i)

= o
il wrk At
AArEFE P3156 50| 42kghal 24 71 =
A Yehd v NC71179] 24 kg/ha2A 71
e AkES BRIt (P<0.01).

T12]ar opu)ieqk AAkel] 9lojA= P3156¢]
1,017 kg/hal 2 7F¢ =7 KIOZ} 538 kg/ha®
A 7 9 YERETH(P<0.01). TDN <=ko]
9o} A= P3156 > NC 7117 > P3IN27 > KPO
o ® A YEbet (P<0.01).

TDN 0] =& FFE52 AEFFo] =
gtolal mlgo] wWe FoA =A YERsith
TDN F&o] 71 ¥ KIO:= TDN o] =
S FEYe gxdor HESH, uwd,
A, Sholal Hlgo] v Fow ekt
Kim¥} Kim (1993)2 229 EfFeol wa &
F542] TDN %2 7231~14,414kg/ha, Ju 5
(2010)2 = X% A A S5 FFE 9
A717F 49 259 7 $-ollE 13,790~16,160 kg/ha
ojglom 6 5U T Alddl= 8,770~11,720
kg/ha STkl HALSIQITE Ji 5 (20092 S
T FEH =EY AWl Al TDN FEF
6,205~9,560 kg/ha Tkl a3}tk 3 Sung &
(2002)> DK537% DK5012] TDN &2 747}

=

—

Table 7. Nutrition yield of silage corns (DM, mg/100g)

Nutrition yield (kg/ha)

Variety Crude protein Crude fat Mineral Fatty acid Amino acid TDN
KPO 1,244%8 409" 1744 40" 808"¢ 13,129%%¢
KIO 970" 283 118 35° 538" 9,904"
P32W86 1,290"" 3555%¢ 1348 36" 7825 11,876
P3156 1,385 396"8 150° 42 1,017* 14,567*
P32K61 1,324 3888 149® 35" 95978 13,113%8¢
P31N27 1,339% 326" 145° 32BP 7975%¢ 13,4578
P32P75 1,2428¢ 248 1325¢P 32B¢P 768" 12,476°¢
NC7117 1,366 299°F 149° 24F 786°P 13,8728
P3394 1,061° 282" 110° 26°PF 703" 12,381°¢
P31P41 1,166°¢ 420" 115° 26°PF 739<P 12,424"¢
P32T83 1,1535¢ 3908 1325¢ 32B¢P 620° 12,5755%¢
KPO": Kwangpyongok, KIO”: Kangilok
A,B,C D, E F

Means in a column with different superscripts are significantly different (P<0.01).
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