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ABSTRACT

This study was conducted to evaluate growth characteristi

cs,

yield and feed value of newly developed domestic teosinte

(Geukdong 6) compared to widely cultivated silage corn hybrid (31N27) and sorghum x sudangrass hybrid (P877F). Geukdong 6, a

new single cross (Teosinte x Suwon

19) variety, is a teosinte (Zea may L.

ssp. maxicana) developed by the Geukdong 6 of

agricultural company corporation (GACC) in An-dong province. This field experiment was designed in a randomized block design

with three replications and consisted of silage corn (T1),

sorghum x sudangrass hybrid (T2) and Geukdong 6 (T3). Leaf length,

number of leaves, number of tillers and fresh yield of T3 were higher than that of T1 and T2 (p<0.05). Dry matter yield of T3

was lower than that of T1 (p<0.05). In particular, T3 (0.1 kg/cm®) showed to be very

tender compared to other T1 (0.5 kg/cm?)

and T2 (0.5 kg/em®), (p<0.05). The crude protein content of T3 as 8.25% was higher than that of T2 (5.90%), (p<0.05). However,
there was no significant differences between TI1 (8.14%). The brix degree of T2 was higher than that of T1 and T3 (p<0.05). T3
showed higher content of total minerals compared to T1 and T2 (p<0.05). The relative palatability of T3 was higher than T1 and

T2 (p<0.05), when fed to deer as soiling crop. However, it showed a lower

than T1 in Korean native cattle and korean native

goats. The relative palatability of the silage shown in order of T1> T3> T2 in korean native cattle, spotted deer, and korean
native goats. As mentioned above the results, Geukdong 6 (T3) could be recommended as using of soiling and lab silage, when

high fresh yield,
sudangrass hybrid were considered.

tender stem, number of many leaf, content of high crude protein, and palatability higher than sorghum x
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I. A = = ST FTES M wel AdFE Stthdi et al,
2012; Son et al., 2012). =3 &5 FTE2 ARdEXA
Ilel s Wkl Al Fofdte 2ARR B SR A FHo] sk, dgdlA FEA] ZAsE Eete] =
s Eo]l A s o] glojA FfRRE Y T v FEHE =Y F e A=olde 9% vk (Lee et al,
= FYEE Az 2 35 SAFF 580l wel 7b o 1996; Lee et al, 2007; Ji et al, 2009; Son et al, 2009;
A WFo]l st AR Bl =7 AA7|No] Aok S4F Lee and Lee, 2010). ©]#gh f%low B}ﬁlx—}%iﬁ s
7t Ao R sFS AFsIE wig oEe A Beol AMiEe AlRE S 20139 F T sE el
Aoltk. olgfdt EAIE dMAst] fsixe WA wETls 257ECIlew oF 7Y FAE 57%, Ul §4 EF(F
of ®o] ol&¥= AR distol At T o] B )0l 11122 43%E A8k 3UtH(Son et al,

=2 ARRAES Adlste]l sl AR AEES =9 T 2014). 2Eal @A ol&star e Sy AlRE S
= Zlojtt. olell we}l Il A= AikrE, ALRZEAZE = e diRE Gl S5 = A ol&sh] wii
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of ZAIREA S 75 FFAIEEAS TS FAl F
gt Hel 2HE wFo] AMiE I Uth(Son et al,
2006). olefgh Au) whHe| oJste] Almg &

o] A= wi7kA A 7|1k

(Jorgensen and Crowley, 1972; Stoneberg et al., 1974; Lee
et al., 1996). 22y HZE A7} FojR| 1L, S5
Auj7b o E & A Holut S HIalsE Ag A FM =
FAGEE 5 x PR WHE ABS Bl D A
dejxgor  wol At g
2010), 55 x SR WFEL F47F AW Py
wo] Z7heto] APEZFAI7L Wl

(Seo, 1984; Lee et al., 2000). o3 TAHES Azt
g5 fste] /T " S5 635 (Teosinte x TH1938)+
42 Hdg 9 AdgA LR o] & F U= FEoI

o]
o 58 3% i AAYAE S50 FH7 Teosinte

SRS ge BAS wa glon, FA Hg3s|Abe w
2 oF 3E9] FTA7}F Frle] HEuEC] 300
th agly FAERGS 59 9 58S
° = Al gl

| Zsk gy A
63

Table 1. Monthly meteorological data during the experimental period
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o] Zzkahz Al 1
A5

Pl Ll

200, 150, 200 kg/has

e L K A R ] o1 %5 i B

Month Day Mean temp (C) Sunshine (hr.) Precipitation (mm) Rainy days (day)
1~7 18.0 62.1 5.5 1
8~14 19.0 69.8 9.6 2
May 15~21 19.7 62.1 0.3 1
22~28 234 87.4 0.0 0
1~31 20.2 308.0 18.1 4
June 1~30 22.9 2133 125.2 8
July 1~31 25.0 203.6 150.7 15
August 1~31 25.6 219.8 45.0 9
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A3 A3 skAth

718 AR ARE dAE3 § Ca, Cu, Co, Fe, K,
Mg, Mn, Mo, Na, Zn, &< ICP (Inductively Coupled
Plasma, IRis Intrepid, Thermo Elemental Co., UK) A393.366,
A324.754, A228.616, A259.940, A766.491, A285.213,
A257.610, A202.030, A588.995, A213.856°14 717} 415}
Aok olw FAFxAS
©]™, analysis pump rate:= 100 rpm, nebulizer pressure<}
observation height:= 27} 30 psi @ 15 mmZ 3t F7]
b Badofl loA] Lactatei= "= Bio Vision 3]A} A&l
Lactate colorimetric assay kit (#K627-100)2} D-lactate colorimetric
assay Kit (#K667-100)= ©]-83to] £A3H3ATE 12|l Acetate
9} Butyrates= BR-Wax fame (BR87503, German) Z=i3}
Volatile fatty acid ¥ (Sigma Aldrich, 46975-U, USA)S
o]&-3}o] Gas chromatography = 23}

e
ofr
ol

approximate RF power”} 1,150 W

5. SHMz|

B A AAe] o4 A SAS (Statistics analytical
System, USA) Program (2002)2 ©]-83}°] Duncan®| Th&4

4 e r 5% oA ol AAE AAsI

m. 22 3 &
1. RSN 2 AB5Y

Table 2= $55=(3IN27), 5= x S=k12ks W% (PR77F),
el

Teosinte (-565)2] 454 2 AEZFZES Yl Ao

A

Table 2. Growth characteristics and yield of corn, sorghum x sudangrass hybrid and teosinte

Treatments
Items
Tl T2 T3
Plant length (cm) 269.6+9.6" 284.846.1° 248.7+8.9°
Leaf length (cm) 65.4+3.6° 80.1+1.5° 136.242.7°
Leaf width (cm) 9.5+0.4° 5.440.3° 6.10.0°
Number of leaf (No.) 15.240.6° 10.6+£0.2° 13.0+1.9°
Dead leaf (No.) 2.8+0.4™ 2.8+£0.3 2.5£0.8
Stem diameter (mm) 20.9+0.5° 9.6+0.6° 15.3+1.4°
Number of tillers 0.0+0.0° 0.0+0.0° 15.543.1°
Stem hardness (kg/cm?) 0.5+0.1° 0.5+0.0° 0.1+0.0°

46,924.4+3,077.3°
17,221.3+1,129.4%

Fresh yield (kg/ha)
Dry matter yield (kg/ha)

41,022.2+3,573.9°
12,347.7+1,075.8°

82,457.845,035.9°
12,409.9+ 757.9°

ns : not significant.
*° Means in a row with different

superscripts are significantly different (p<0.05).
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= [e)
e

o ASEAS A9Ed T277} 2848 cm= 713
ZAQom, T3 77} 248.7 emZE 74 #dth (p<0.05). B3-S
T377F 1362cm™ 7H¢ 21 AolE yEpRgon, Ti 7}
654cm= 7H4 A JEbTh (p<0.05). I T177} 9.5
cm®E 7 =4 yElstew, T2 54cem®E 7P BHA
YERHTH (p<0.05). LAFES RE A2 FolA fo2 2}
ol& WEhA= @skth A4 F7I= T197F 209 mm=
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= 155702 wig- = e T (p<0.05). B %= T17}
7P "l om 13971 7P FEg A WERTH (p<0.05).
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Frx gt wE 9%E AlFAA AEANES
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Table 32 244, FFxFuazls WFE Teosinte
(55 6%)°] AvAES dERH Zlojth e AgheES
T377F 825%% 7F4 =ton T277F 590%= 7F ot
2 g AE BAT(p<0.05). Lee (2004)= I 54 4L
59 ST 16wES AT A3 2uWAEEHL 7.0%~
8.5% W= YEhdtia 9o, Kim et al. (2012)2 &
FF 10EFEE A A 29U AT 64%~8.0% HAS
|5 2= 0 = AR RA S A
Jeon et al. (2012)> ¢ x FRLEtA WREF] 10%F
o] Wl AT L 35-65% W Avk stk Lee et
al. 2007)> okl ghere o] g AR dtagd
7ol HA3 9 <tolat vl T gk 2Q1E5] o3 o
wr=nka ekdvh =AW S 2E T297F 1.29%
A okl TIT7F 201%=E 7FY & X5 Byt
TI77}F 430%% 74 weka T35-7F
Fx& YEFITH (p<0.05). NDF 3+aF
S HW TITE7) 3525%% 7H4 99ka T377}) 53.56% =
7 =A YEbg T (p<0.05). ADF $HS BA =W T
7F 17.63%= 7Fd skkom T297} 30.86%= 7Hd =
UEFETH (p<0.05). Ji et al. (2009)2 &5 FFo glo]A
B 7S P3394, P3156, P32P75 2 DK697 EF9

(3

=

3

off g o

Table 3. Chemical compositions of corn, sorghumxsudangrass hybrid and teosinte (DM, %)

Treatments
Items
Tl T2 T3
Crude protein (%) 8.14+0.03" 5.90+0.25° 8.25+0.37%
Crude fat (%) 2.01+0.07° 1.29+0.08°¢ 1.77+0.14°
Crude ash (%) 4.30+0.38° 5.63+0.76° 10.26+0.69*
NDF (%) 35.2540.79° 52.02+0.99% 53.56+0.58*
ADF (%) 17.63+0.86° 30.86+0.78% 30.64+0.63%

ns : not significant.

*¢ Means in a row with different superscripts are significantly different (p<0.05).
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NDF 32 35.8~43.3% W95 YERow, ADF e
17.8~24.4% ¢ vk skdvh. wekA Teosinte (55 6
AR S, oo pEaEks wgkgel] Hlste] o

NDF % ADF o] & A2 eyt

= igl
rr

i)

FF, FExFuagts w@E, Teosinte ]
Aotk AME A Az Al HE EFHol o
GEE B T277F 7.56 Brix® 7FF =4
Tl7+ 3.63 BrixZ 7F4 A

=
71 o]l Fructose, Glucose, Dextran, Isomerose, Inverted

sugar 5> T1ollA] 7 wbA] vepd b, T2l 4] 7F
& =A YERET (9<0.05). WEbA Teosinte (55 63)+
3%, Fructose, Glucose, Dextran, Isomerose, Inverted sugar
& e xFRans BgE Bk golAAw, S5

F wrt Be Aoz veu,

> ot
oy o f

4. FI=4=

Table 55 ST, T
FE s e
oA K>Ca>Mg
Mg ©] 37FA] A9 ghiFo
k= o E ek

e T K el 7P E=%d = T3t
28,82424 mghkg ©191om, TIT7} 13,128.32 mgke 713
A YEbs T} (p<0.05). Lee and Lee (2010)= S-572] F

Table 4. Sugar contents of corn, sorghum x sudangrass hybrid and teosinte (% of fresh)

Items Treatments
T1 T2 T3

Brix degree (%) 3.63+0.11° 7.56+1.56 4.90+0.89"
Fructose (%) 3.87+0.06° 7.89+1.77° 5.19+0.95°
Glucose (%) 3.86+0.14° 7.63+1.85° 4.78+1.26°
Dextran (%) 3.06+0.08° 6.73+1.67° 4.26+0.80°
Isomerose (%) 3.90+0.24° 7.88+1.68° 5.16+0.94°
Inverted sugar (%) 4.10+0.07° 8.05+1.78 5.42+0.88°

ns : not significant.

*® Means in a row with different superscripts are significantly different (p<0.05).

Table 5. Mineral contents of corn, sorghum x sudangrass hybrid and teosinte (DM, mg/kg)

Items Treatments
Tl T2 T3

Ca 1,648.48+ 32.98" 2,585.58+166.22" 2,441.184255.08"
Cu 1498+ 427" 1873+ 4.51™ 17.01+  6.74™
Co 0.32+ 0.46™ 0.01+ 0.00™ 0.01= 0.00™
Fe 61.68+ 7.65° 122.29+ 23.11° 132.48+ 20.00°
K 13,128.32+755.55° 19,297.39+1,981.28° 28,824.24+162.30°
Mg 1,012.63+ 21.54° 1,292.03+122.54° 1,515.07+153.58"
Mn 21.95+ 0.58" 1744+ 3.24° 3461+ 5.46°
Mo 0.65+ 0.11™ 0.81+ 0.22% 125+ 0.44"
Na 141.95+ 28.69% 109.63+ 3.88 14530+ 1.07°
Zn 3130+ 3.35™ 29.75+ 027" 34.00= 1.71™
Total 16,062.22+842.42° 23,473.67+2,264.79° 33,145.16+567.31°

ns : not significant.

*b¢ Means in a row with different superscripts are significantly different (p<0.05).
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l 7 E=okthal Balsel om, Jeon
2012)% FF x Foagks wEd A K 3heko] 7}

. 283 Teosinte %3¢ =& 65 0A]
L YdirHow Bx

o
gom oy B W
5
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£
ol
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I wol Ay
Bag vp vk duk Hxol glojM K ko] ¢k
"33 0.1~3.7% W2 714 (Hwang et al.,, 2009)3}3L 3
A3 2b AgTte] Ko 3 0.13~0.29% M
24 Grass tetanyol] th3t ddE e Aoz yehyith
Ca &S HW T297F 2,585.58 mgkg= 7Fg =9kor
TIT77F 1,64848 mghkg® 7FF A YRt (p<0.05).

Jeon et al. (2012) ¢ x ol nFES FFHE

igrﬁrsﬂﬁigm
k)
B o

Ca 32> 1,824.3~4,2449 mg/kg ©Ithal Halslyl o,
Kim et al (2012)> S5 % A 23 ca FFS

1,1143~ 1,544.5 mgkg A% oldttz B usaitk Mgeh
Na &2 E5% T3FAA =4 YERSTH (p<0.05). 18|32
Cu, Co, Mn, Mo % Zn& WFoE EA= 2oz e
ok F F71E dEe T3 9 S 6571 33,145.16
mgkg S=2A 7HF uebskew, TI % T2l H|s}

=7
o 1421 W L FHE dein. ded 3 65
vl B ¥o)E de A0 FEow wwHn.

Table 6% S, FF x
Atd A = A2 o

olty. AtdelAe] Fd HPEHoR T F
pHE A¥EHA TIF&
gjx]e] AeE Bl 3
Bk 283 T37] A% 3.7
ojaL =gk FH o] AbdelA] pH ‘ﬂ-ﬂ

FAE B (p<0.05).
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ZIX} O,

RN U

ArdElA] drge] F8 FHIFuRrEES] T37-7}F
10.82% 2 7P =3l TITE 4.64%= 7PF 9HA velst

o} (p<0.05). Ko (1969)%= HAldleko] wom pHE wtil 2
Abekake]l Hom pHZE Eokvhal sl i APelM e
ol¢} UAF AIS Bk AR I GAo] A=
=d4=2A AdEA Hate] A 8l 0 ds AT
AE Aoz d#A Stk (Woodford, 1975). & A3l
RS AR T3 1.55%% 7P A WEkska

JL
2

177} 0.52% % 7Hd Sl WER T (p<0.05). “1#] 3L
JFe AERY 1377 0.08%% 7P A uheRd
(p<0.05). & Frgo] oW b grt gAsith=
H|Fo] WS ul o]i= T3] ¥ 8 o] 7
Ao AtmEth 53] AR AEsA A Al 7
Astel AlRAHAT HAE oI F At BHaEa
T} (Buchanan-Smith, 1990). 1z} & 2
. Teosinte (55 62)2] 4+ 3
o] 71sAdel & dFgs mAA 2= A
o

PORPERE

e ¥9 ox o
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= '
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e,
)
R

- H
% 65y AEA ERe S A% FE el A
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Fig. 12 S55(T)), 5
(THE 9, A, AaolA A= 359 39S
el 7] s d ol

ghe-ol oA A 71sAds BY TI7F 7P =9
W T2 ARE A9 sHA @2 AEE dEth 1
2 T3 T1T(100%)°] 80.6%2] 71545 HAch %
ARzl Aol A 71edS 1Y T3 7P =4 Ur
Ehd vl T2t 7B v A BeH) Tl, T2, T3
T-o] 71548 247 82.4%, 36.9%, 100% % JERGTE 1
I ARGzl doide TI7F 7P A vebd wd

I x IRl 23S (T2), Teosinte

o i

Table 6. pH and organic acid contents of corn, sorghum x sudangrass hybrid and teosinte (DM,%)

Treatments
Items
Tl T2 T3
pH 3.82+0.03° 3.76+0.01° 3.76+0.01°
Lactate 4.64+0.29° 6.24+0.72° 10.82+0.32%
Acetate 0.52+0.02¢ 0.79+0.05° 1.55+0.14°
Butyrate 0.00+0.00° 0.06+0.03" 0.08+0.01°

ns: not significant.

*¢ Means in a row with different superscripts are significantly different (p<0.05).

—155-



Cui et al.;

g

=
5]

=

g 3

RELATIVE PALATABILITY(3:)
]

Korean native cattle

Spotted deer
<SOILING>

Korean native goat

BT1 @T2 HT3

Fig. 1. Relative palatability of korean native -cattle,
Spotted deer and Korean native goat in soiling.

377} 7P w2 A& BAith

Fig. 2& S5, FFxFuiags Teosinte &

At e Al Az 5, g, EARE, GaolAl Jld Al 7]
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395 YE 71542 T2
7b 7V GAl dERd wia T 7P A el o,
TI, T2, T37E 22 100%, 17.7%, 35.6%= YHEbs:

1
(p<0.05). EAFF AoAE= T277F 7H BAl vt b
W TIT7F 7P =& A8 BJem, T1, T2, T379] %
o 71EAL A7 100%, 16.7%, 382%= UERSTH
(p<0.05). 1] ALl QoAM= T27F 7 B
Uebd vhE T197F 78 =& X5 B2Sh

Gangstadt (1964)= 713430l #ofsl= 221024 Sorghum
o WAl o] vlg, A =k G o]l 7|EA
frejgk Aol AddAlE JeEblthal Bkl om, Rabas
(1970)= =710 QoA Alfalfadl 7154 QAE, 7
A%, 49 v&T fFos AdHaAE veRita o} =g

120

100

RELATIVE PALATABILITY (%)

%

Korean native goat

2

Korean native cattle

2

Spotted deer
<SILAGE>

BTl at2 a3

Fig. 2. Relative palatability of korean native -cattle,
Spotted deer and Korean native goat in silage.
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Edward et al. (1967), Takano and Yamashita (1970), Park et
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