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Abstract

This experiment was conducted to find out the difference between roughage productivity
and feed value by using two domestic forage rice cultivars in a mid-west reclaimed rice field
in Korea. During the growing period, Na* content in soil showed no significant difference
between the two cultivars; however, the K" content in the soil was significantly lower than
that in which the Mogwo was grown. The tiller number was 45.5 to 58.8, which was higher
than that of Mogyeong, and the leaf number was higher than that of Mogyeong. The dry

| matter yield per 10 a was 1,338 kg for Moggyang and 1,532 kg for Mogwoo. At the harvest

'.) ‘ time, the crude protein yield per 10 a produced 108 kg of Mogyang and 170 kg of Mogwoo,
%f‘l)%ca';égr and the total digestion nutrient (TDN) yield per 10 a also produced about 617 kg of Mogyang
and 880 kg of Mogwoo. To sum up the above results, Mogwo, which has many tiller numbers

a OPEN ACCESS and leaf numbers, has a high dry matter production, a relatively low neutral detergent fiber
(NDF) and acidic detergent fiber (ADF), and a high crude protein yield and TDN yield, and it
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etk 20181 SR OF 1357 hao) ZHA)7F 24 E] o ot THH A= HiRHE B AHIE 9I5h =o' 2/dE o]
o] Ao A x1 7o) A7} dAistol| whe) AlefEAl Bk 71&0] Ho) 7} Bl AR AHE-S- AfHslo] 2ALE et
AFE S A 22 0 2 F8)joF ghkarl FHohBack et al., 2014; Cho et al., 2014; Kim and Cho, 2018). Z12{LH 7H )=

E2 PR Qloto] A7IREAA7IXHE 2 2 skt ¥ Ha/d Bl 2 AfHlfsl7| wizel] Al Hol ui-¢- &1} o] o]
Al A7 S At Sol oF2 MRS AEl R 4= JITHAL $HOK(Yoo and Park, 2004).

R oA o] ALRAFEA = S0t 24> I AL T E F4] 2 2 (Shin et al,, 2004) O] F0] F oL FH= Qlsh
of Urt-573Aof] H|5to] it o] Hol ZEx Z|oj| A= A| 1} ZALE O] AHFE S E floto] ALR-§ B AlE A=
20 7 ZXsjjok gk 71 0 7 AY7HETh f-ejuzte] ALR-8 Hl= 20001 S S HIESto] 20000 59,2010 ‘B 5
o] 7j&=] o] (Yang et al., 2013; Back et al., 2014) THEA] 7], 2214 7] -5 ThFo A A-=] o] LA ThSung et al., 2004; Lee atal,,
2005; Kim et al., 2007) H@ZIOHAH AFEE ] A7 |2 72 BA) ¢ % 7ok, Je| B & 7hxz]ol| A ALE-8 1]
A7t T opet FE1 B4 9 sof] gt ¥igt 52 uil¢ Feohar & 4= Qlok wEbA] SujoliA S/

AtE-§ B 52 592t E"c}—% Vo2 7 Aol e] ZALR A4 *zM ALE7EX]9] 2lo] & Yot Bl ESfO] s
Lo RISt EAS At 2 A S AAIsIRIH:

Materials and Methods

2 A2 S oA A EZE 7] (=0l A S3gEt G A E AFE-E B BE-2 B 595 o] 8513l k-2
B 7| A4 S8/gRL ol /4 2F 200 g& 20181 5 20 0f) 1kE51R o, ok 3047 S E IS AR 62 2001 ZH
A7) 30em X 15emZFAC R 159 5-770A|1 S 7] A0 5H3ITh AJH = N-PKE ZH2H 10a T 18-8-8 kg AlH|SHT
N= 0| YFdol| 50%, 2| D70l 50%S ZH2 2AI5H o, Pt K= A7 78| 2 Al8-51 3Tk Al 7l W 35kE
S35t

A E9F0] 31HA EAJ-L Table 13} 40| pHR} ECE EGTF 25429] H]-8-2 1 : 52 51o] 2= (Orion 520A)2-

QMAFFF NHF7F et I EH S AH8-5H0] Lancaster'#ol] wh} HAA|(UV-1650PC, Shimaddzu,

Japan)Z S5 TE EXG71EL TyuinH 02 S35t} X|8Hd o)L gt Na' 2 K'gH-2 IN-NH,0Ac (pH
7005 H7F5to] 304 & o 2H5te] ICP (Optima-730DV, Perkinelmer, USA)E- 08510 Z7513ict.

Table 1. Chemical properties of soil before the experiment.

n EC oM CEC Soil Exchangeable cations (cmolc/kg)
P (dS/m) (%) (cmol/kg)  texture K Mg Na* ca®
7.3 1.4 1.6 11.9 SL 0.1 2.8 0.2 8.9
SL, sandy loam.
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Alof| A A skar FA ATt 2T A crude protein, CP) B2 27 %] (KjeROC KD-310, Opsis, Sweden)E- ©]-8-5}0]
AOAC (1903 71222 EAsI3Itt S/d A E-8-3 - (acidic detergent fiber, ADF) ¥ Z/AIAIE-8/d 474
(neutral detergent fiber, NDF) $F%+2 Ankom fiber analyzer (Ankom technology, 2005a, 2005b)2 A1} t}, 7kASHd FAZ
Htotal digestion nutrient, TDN)Y AAFA] 88.9 - (0.79 ADF%) = 0]-8510] F-A15194 Tt

SAEN

==

EA2 2]+ SAS (2008) Enterprise Guide (ver. 9.1)S ©]-83t9.0H 2|27t HHH| W& 5% $Fol|lA H 4
FoatZ A5kt

Results and Discussion
7|A g EQHENM

Table 2+= ZBR 717 59ke] 7135/ o2 D at7]20] 6 229°C, 7¢ 27.5°C, 8¢ 27.8°C 2 9¥€ 203°CR}. ¥
352 62 144.6 mm, 72 557 mm, 82 156.8 mm X 92 827 mm.C 2 7- 8 ZJ<o] of o] H|Go] E3] 2| gloH, 7
-899] 2% AA] ol =Qkth TSt Al o8sh S RN AE 1HA ] EQF E/d-2 Table 29 20| pH 73 5
g2 AH=g BN, EFECE 14dSmI 2, 7722 1.6%, Yol 228832 11.9 emol kg AT

AL B 7|7 5 247 0] 9] B Ui Na &5 BI31E AT EH o]Y5}7] o] 2F 143 ppm% o1 E7]0]]
164 - 178 ppm, 34571 168 - 184 ppm, L&) 1 2F<:7]01] 156 - 178 ppmS- 1 1. 0.1, Z{H] EZ7 o= 2 x}o| & Ho|z] 9t
o}, 13U R57 171 = S E AEls EC] Na™ o] Tha =9k 4570l H-9-H S Aulst EQFQ Na' 3t
o] thas 2 3= H A th(Fig. 1). Choetal. (2014) 7HH2] 5 ex= 0| ol 7H 511 6 - 88732 ThA WolA]
£ 73S HITkal 51131, Shinetal. 2004y '22] 7496 -8 Alo]7}F 7H oI th= A el B W3S wf Na' gl
o|FH L} 5577l thAh =2 5 EE HRl A2 o] AJ7]o] & 123} 730l o5t X454 Q] 7 FHto] ¢

7] o]0l B L] K L T A4Sk AT BTk U Y SYE AIRE 200 E NS
o] 74 7} ol A Uehkisel] 53] 247191 K 0] oF 186 ppm© 2 7 S S5 KA, olet o] 2
Sui7hBopRTt Y UK FYol O L ol f BRI F R0l RU4E Bol Hhush] flstol K9] E4

ol.go] B Hep| w0 2 AJ7jEick
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Table 2. Climate characteristics of cultivated area during growth period.

. Mean min. Mean max. Mean temp. Precipitation
Gzt pzsiod temp. (°C) temp. (°C) (°C) (mm)
21st Jun. - 30th Jun. 19.3 28.1 229 144.6
1st Jul. - 31st Jul. 22.7 323 27.5 55.7
1st Aug. - 31st Aug. 234 322 27.8 156.8
1st Sept. - 31st Sept. 15.5 25.1 20.3 82.7
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Fig. 1. Content of Na" and K’ during the growth period of two forage rice cultivars in reclaimed rice field. BTS,
before transplanting stage; HDS, heading stage; MRS, milling ripe stage; YRS, yellow ripe stage.
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SE7F S RO O W2 U242 H U0 Yangetal. (20132 €HFY 1*1 el el °F 1,770keol L, =
PH(Lee et al,, 2013)2] 1,956 kg 212 S off 7H2] 2|0l 4 9] 71 B4 ARFEe] EQFH = 86.5%, H-H= 783% %
= B3tk 22U THA] =ol| A AR O] ol 2 SHHEsEaA} o 739 HYH Hihs 98 E AEisto] sy
of g 7102 A7t
Table 3. Growth characteristics of two forage rice cultivars with ripen period in reclaimed rice field.

Plant height  Tiller number Leaf number Leaf area Dry matter

Cultivar ~ Growth stage i) (no./hill) (no./hill) (m/m?) (ke/10 2)
Mogyang MTS 84.6 £ 5.4 44,0 £ 3.2 141.4 + 8.5 274+ 31 413 £ 20
HDS 85.2 £ 6.2 35.7 £ 25 113.2 +9.2 294+28 753 + 36
YRS 105.0 = 7.1 375+ 3.3 1209 + 7.2 3.37 2.7 1,338 £ 69
Mogwoo MTS 77.0 £ 5.6 58.8 + 4.1 231.2 +10.2 448 + 4.0 710 + 41
HDS 93.0 £ 6.1 513t 4.6 203.6 £ 9.0 6.67 £ 4.5 1,177 £ 67
YRS 107.2 + 69 455+ 3.9 189.8 + 8.9 5.81 +39 1,532 £ 72

MTS, maximum tiller stage; HDS, heading stage; YRS, yellow ripen stage.

At=7tx| Gt

FARE AR A 2 0]-8 %P 3 e TS A
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Conclusion

UM S/ AFE-& B el 591 E o]-&oto] Ut FAIE THA 2ol A 2] ZALE AT AL 7 A
o] Zpol & o} B FFZk| TEFHS vl wstiz}t 2 AES AAISHITE el 717 5t EGU Na” S F &
T2l & xfo| & HolA] QAT EU] K3 59 & Auligt Ego] B Aulist EGETE feldos
Lro S12ES HOJtE B4 B o7} 455 58870 E EoRH Bt wigkom ¢4 ojA] B0 py} EohH ¥ Wolrh
FQHA G AESTFS ZUH7E 1338 kg, F-9H7F 1,532 kRt A 7191 F<57]0f] DA 2okl d ek
TDN 2 547} ek 10a G 108 kg, F-2H= 170 kg AJAFSHITE TS TDN 4= G A] 10 2% EFH 7 2F
617 kg, F-9-H7} 2F 880 kg S A4S} RALE.
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Fig. 2. Water content of two forage rice cultivars with ripening periods in reclaimed rice field. HDS, heading
stage; MRS, milling ripe stage; DRS, dough ripe stage; YRS, yellow ripe stage.

80 80

—8—Mogyang —8—Mogyang
70 —&—Mogwoo 70 H|—=—Mogwoo
g 60 § 60
E 50 g 50
40 < 40 F_’_._ﬁﬁ&:‘@
30 30
20 + T T T ] 20 = T T T
HDS MES DES YRS HD=s MRS DRS YRS
Ripening period Ripening period
18 - 80
16 & Mogyang —e— Mogyang
—_ 14 4 —&—Mogwoo 70 & Mogwoo
< 12 4 0
g _ H}ﬁ:g
2] < 50
] |
R &
& 61 = 40
E 44
S 5 30
0 T T T 1 20 T T T
HDS MRS DRS YRS HDS MRS DRS YRS
Ripening period Ripening period

Fig. 3. NDF (neutral detergent fiber), ADF (acidic detergent fiber), crude protein and TDN (total digestion
nutrient) of two forage rice cultivars with ripening periods in reclaimed rice field. HDS, heading stage; MRS,
milling ripe stage; DRS, dough ripe stage; YRS, yellow ripe stage.
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Fig. 4. Crude protein and total digestion nutrient (TDN) yield of two forage rice crops at yellow ripe stage in
reclaimed rice field.
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