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SUMMARY

Techniques of the wutilization of whole crop rice for feed

produced in the rice field

< Management of a high quality ensiling and animal response to whole

crop rice silage >

The whole crop rice silage was higher in contents of dry matter(DM) and was
lower in contents of crude protein(CP) than report of Sung(2004). The digestibility
of DM(51.9%) and CP(34.8%) in whole crop rice silage were lower than that in corn
silage. The whole crop rice silage(44.3%) had also lower TDN content than corn
silage(61.0%)

Feeding trials using lactating Holstein cows were conducted to compare the animal
performance of Whole crop rice silage. Cows fed the diet consisting of total mixed
ration (TMR) of whole crop rice silage (Treatment) and the diets consisting of TMR
of Timothy hay and rice straw(Control). The DM intake by cow was not different
between the two TMRs. The milk yield was not significantly different between
Treatment(24.9 kg/d) and Control (23.7 kg/d).

Plastic for wrapping usually should have a tackiness agent to provide proper
sealing. A 50 percent overlap of the plastic and wrapping twice provides a better seal
and fermentation characteristics than overlap providing of the 4 times. Inoculants
clearly are not always effective. Optimum moisture content for good whole crop rice
silage—making is 50—60%. In order to improve the fermentation characteristics and
feeding value of whole crop rice silage in cows, it iS neccessary to properly harvest

the rice for whole crop silage as well as prevent a soil contamination of soil at

,15,



harvest.

< Feed nutritive value of whole crop rice and its production /

utilization system >

This study was carried out to select the rice cultivars for feeds and to
determine the optimum levels of silage additives on the selected whole crop rice
cultivars. The seventeen varieties were evaluated on the plant characteristics,
DM vyields and feed nutritive values and the effects of lactic acid bacteria (LAB)
on the silage quality of whole crop rice. Field study was established in
mid—April until the mid of September (yellow ripe stage) at National Institute of
Crop Science, RDA. Most of the cultivars used are mid—late maturity cultivars
except for Namilbyeo which is early maturity cultivar. The plant heights are
highest in Sobeebyeo (93cm) and Brittle Culm (95cm) and shortest in Dasanbyeo
(65cm) and IR73168 (67cm). The highest concentrations of CP were observed in
IR76911 (9.9%) and Hangangchalbyeo (7.2%), and the IR73579 (5.1%) and
IR73168 (5.2%) were the lowest. Hangangchalbyeo and Jinheongbyeo showed the
highest TDN and RFV contents, but Jinheongbyeo produced relatively low DM
yield compared to other cultivars. The three cultivars (Namilbyeo, Sobeebyeo and
Hangrangchalbyeo) were chosen for silage study according to the results of
highest DM yield and greatest nutritive feed values. The highest crude protein
concentration was observed in the silage made of Hangrangchalbyeo (7.42%) and
Sobeebyeo (6.27%) and Namilbyeo (6.28%) had the similar values for crude
protein. Addition of additives significantly decreased the silage pH and
ammonia—N which tended to be more decreased with higher levels of LAB. This

results indicate that the Namilbyeo, Sobeebyeo and Hangkang chalbyeo are proper

,16,



cultivars for feed and the dough stage is appropriate to make silage with whole
crop rice because of proper moisture contents. The optimum addition levels of
LAB are 10° cfu/g and 10" cfu/g in the dough stage and yellow ripe stage,

respectively.

< Agronomic evaluation of rice cultivars for using whole crop silage >

The study was conducted to select the newly promising rice for using silage in
Korea. One hundred seventies six rice cultivars including the domestic, an
introduced, and weedy rices were screened for using silage adapted highly in
Korea. Among these rice cultivars, In pot test, fourteen rice cultivars were
selected for using silage in respect to dry mass production. The promising rice
cultivars for wusing silage were as follows: The eight cultivars as Korea
recommended rice were Anndabyeo, Geumgangbyeo, Namchenbyeo,
Pusangsanbyeo, Milyang 23, Milyang 63, Milyang 170 and Suweon 450. Four
cultivars as an introduced rice were Dinurado, Hoshiyutaka, Mashuri, and
Takanari. Finally, only two rices as weedy type were YW 2877 and YW 1203,
respectively. In these selected rice cultivars, It was showed that the introduced
rices, Dinurado and Mashuri had higher dry mass production by 120 g per plant
showing thicker culm compared to the other rices. In respect to plant type, it
was classified to three cultivars into Indica type, five cultivars into Tongil types,
three cultivars into Japonica type, and a cultivar into Indica/Japonica type.
However, Tongil type was highly occupied to five cultivars in relation to dry
mass production. In cultural practices for using silage to serve highly nutritional
values to poultry, it suggests that four rice cultivars such as Andabyeo,
Pungsanbyeo, Milyang 63 and Hoshiyutaka may have good cultivars for using
silage in Korea. Meanwhile, in field trial, ten -cultivars including Anndabyeo,

Namchenbyeo, Pusangsanbyeo, Milyang 23, Milyang 63, Milyang 170, Suweon

,17,



450, Dinurado, Hoshiyutaka and Takanari were tested for their biomass
production and adaptability to direct seed cultivation. Among these 10 rice
cultivars Anndabyeo and Suwon 450 were considered as suitable silage cultivar

based on biomass production and mineral ion content.

,18,
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717V Ao wet AdHoR Srhstdnh ARl EN g £
7b AP wEt Aststg ok, NDF 2 ADFE#e & Hst gk 244 &
3l

Fe QRAIGRES FAS BFS Blen, Ca 3 PO dFe 58 A7) 3o A

b B APARS H7FEE whole crop WAMGE]Ae] il k3t NDF 9
FE FEAVIG HAUEE wste] wE Aelrt gl fakd e AWk 2
Aestds W FE79 Al A e dE2FRO X FellA] pHe ZAheEk

o] ukokal, FAFFFEE Akt 02%9F ANEAF 04%901A Mg E=A JElg R
Hole] AAgFe BE FIEA VA dizTol HEiA folHoz A Yelgt
A JA7brEl wE TDNEFS Apolzh gldow, FEHA]

718 TDNg#FHS 9974 (&57)%  9917(F&7DdAA  Z+2E 60.3%9F  58.0%=

(A8) & 97Tt olddAgt o] AE&HME ZAtE(whole crop)® ©|&A] F%
A7l AT AARAAE 2 HY H8oR] AN & dud 9d17d &
S71oldo] & Ao F UeETh AMGEAZ ZAA fFAdH ks FHbebe
Aol whole crop WAL RS LHEFAS FHA7IE 22 YEGow, 7t

T2 frabd 0.1%0°17%3 HmiE 0.4%0]7¢0] 33 Zow Atg o

T T B A77F s oof & Aot
SEehs w=ollAe ¥ Algs Ve B AR AR BF 7)ol AR
FHE L AFAGATE A AL YA Aol #d A(1999)¢ B ] AL Sl

e AT(2004)7F AFeh & F Ak EF o)A we Amnsrt 4T A
LW QA WP T Qe 0 AAAAt BasAR o) wa



57kl A n g A AR Bo) EAHS sZelok shizul ob2 v EF Agelrh,

2. A7AITE U9 s el A sk $1A]

Ho] EFo] vE2i, 71§ % B Tl s wEHelt gatso] gEAnE 9

=
o] 7)4ro] TR A8EH F flS.

2) Wol B3 A, A8 H FUAAL e, BQ] g JFEFe] S54el
o] AR A F, HEFHL i 4§ ME B Aol AT
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<Al 3%> Ay e H A

Al 1A AFRE HE o83 ¥ AdEA] 2AVIeT 7158
(A 1A F-2A)

L A" 1: el o3 ¥ ApdyA 9] Ashs

|\

g

SAZFES WY 4T (A E, AT 58—-79 kg)E ol&5klth

2) IAAE

13o] AHE3F Al 8 e steHEA AdE AT FlHe] Wzt A 10

4 9ol FF3 S AF wde el oste] ¥ AbdE A ® A ST W A
= E7ke] #aA Au) #Ee Fsklch oFH H FEA] =

o]
RHoRE Audel A4 AR = MAE A7 AT =
./_[t

HoA
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AE W AR AE FF AT €S FAE FAR LETZ
£ Az e} dzel 2zt 2% WSk 28 W
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ftfo
(1
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flo
ol
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SREEIE EREEREE
ARE 7 7 uBeel 99 23 ¥4 wse] Feldnor, FolF ads
Qolz ARstadrk Lol AHE AR AH 1
o 23| (AR F) vl HAY FAGNA AFHAAG AAT Apmeh 2L 60T

oM 72A7 AEAA T FFE S F Busigla, I AL B4E o17] 98

o B h(AHx 3, 4 & 5).
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) o AU 425
AE(Dry matter, DM), %£3]3%(Crude ash, ash), =9 A (Crude protein,

CP), =AW (Ether Extracts, EE), &4+ (Crude fiber, CF) % NFEgZF
AOAC(1990), NDF 3! ADF¥%2 Goering and Van Soest(1979)2.& #43}3it}.

Qkr A2sts @ 743 G9s 2 (TDNIH)S AXegic.
. 23 4 uF

1) Ab=gE
W At g A eF CSo] At s TS 1 10 YRt BALd Ao DM 43.1% %
% 5(2004)2] 40.0%5 T} =9kt 9 Aol AyE B Katanari, B4 2065,
1464, Fi 1475 , Hoshiyutaka % Hamasari =& 34.9—38.1% % (koK pE 4
BEfge e, 1999) 9 Hitomebore, Kusayutaka ¥ Azikodama & 29.5— 31.3% ¥
A= S yetol Ao A3 AT H ARG ER T 15, 2004). & A4 DM

FFol & 2= 4 5(2004)0] AAR & HY|HG 2084 % =22 108 9 W&
&

H A 2] 9] CP g2 5.9%% oA @1 (1984)7F f57], 257 2 357]4
247y 6.3, 6.1 2 5.5%0|F 3 Radk A3 v, AR (2001) 2]
(2004)9] 94¢ 3}

(2005)2 AR &

5
109 o] 34 ARG W} 5 FFollh S i

RN

] Hoshiaoba ol CP o] 6.7%, LEALFE(1995)¢l
ME7.0%2 2 AFAT Boh oy, vk o2 AR § vl o] CP &2 F3Td upet
g7l e ko] ot gt AT Aol A 5.5-7%H el o] HawA Wolrt A
o Zlog AlrFE T}

WA 2] 2] o] 23] HEHS 16.2% % Goto 5(1990)2] 11.7%} EJEA A XY 42

I A% 6-9%HTUE =& A2 Uiy, HAML X ZAA] =9 FEsEe] 5%

“
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2783 A RS bemAEdo] =Fe] o] BAEF ] o F Aol Y Ao AIR
Ak, web MarE A A o] Buly) 2el3) o] fugtdel wepdt o %

o] % Gelsholof 3 7o AT,
WAL 2] 2] o] ADFEH-2 40.3%, NDF&&F2 64.0% 2 NFE $H5F 47.4% 24 A

5(2004)2] 9€ 273 109 797 83 W Apd g A9} v 5=k == 2] Ao Tk

E L ARARS] AuAR
DM CP CF Ash ADF NDF EE NFE
% % of DM
S22
- 27.7 £1.5 8.6 £0.5 18.2 +2.1 5.4 +0.4 47.6 £3.1 22.4 £2.3 3.7 £0.7 64.1 2.4
A el Xl
HAF 2 X 431125 5.9 £0.2 28.7+1.4 15.2 £0.6 40.3 £2.0 64.0 £2.1 2.71£0.2 474 +1.2

CSe] At ud &2 DM 27.7%, CPEe 8.6%, ADFE 22.4%, NDF3HF 47.6%
2 NFEZ 64.1% = YEFS oM, oA 31 5(1999)¢] CS AF54 & DM 28.7%, CP
8.7%, ADF 28.8%, NDF 51.4%, NFE 61.8% % = ZFAFSAw32(2002) ¢} Bl =a}o

Ay 579 AbzA ol Ak

&
of
o2
B~
B~
o

U, = (1984)9] 60.8% K= dAAS] WEkth(xk 2 2 29 1). CS¢] DM 4
67.6%% Johnson 5(1966)0] A|Ad DMA3BHE 67.8%9F H|Z=3d Fo]¢t}h CS2
DM 4 3}& tid] B A}d g % ¢] DM £3+&< 76.8% = e

,35,



=5
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b
[
oty
ftfo

DM cP CF ADF NDF EE NFE TDN

% of DM

SLAMLEX 67.6°%6.3 58.1°+6.1 54.6°+6.1 39.6°+8.8 54.7°16.4 84.2°+3.1 74.9°+3.4 61.0°+3.3

HIAFLEIX| 51.9°+7.7  34.8°16.4 56.3°+3 43.4°+57 49.1°+4.9 67.8°+80 57.7°+5.4 44.3°13.2

CPAash&e WANdEAZE 34.8%0W i (2001)7F #AIA g 56.3% % Goto &
(1990) ©] 42.5% Xt @A 3] skoron, 7|Ee] sz gl AL 2E-o] 814 7] of| A
BUpe U ol Auh(E 2 B 19 2). ol Ayp= 377 = wArd el A S
ths A A2 oz Qlste] FAZFES] WA E AATEe] WelZt AW M (1™
2) 5ol A om zgste]l HAdE A9 CP4st&S AdIAIZ Aoz Atz Hh CS
o] CPA3E2 58.1%% 7 5(1993)9] 52.1% Xt = YElsoLt dub=el 4=
Zlo] et

W AtdE]A o] NDF4s& (3% 2 9 139 3) 9 ADFASE (X 2 ¥ 19 4)2 77

4913} 43.4% % CS2] 90% A =of 3 3daF3dtt.

N
Lo

AR 6. A F ) Ak 2] AL 7 AAH S AR E A
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70 % of DM :
60 | P - T A5
: L
50 | T :
-
L = & =
- & u
40 | H
30 r H
20 1 1 1 : 1 1 1 ]
B Bop Y3 B4 BT B HU3 B4
=19 5. TDN
3) TDNgH=

TDNgHF2 WALA 2] A7} 44.3%(40-52%H 1) Z Goto (1991)2] 49.6%, Al
(2001)¢] 55.3% 2 @ (1984)9] 61.1% KT} FTH(E 2 2 29 5). A 5(2004)

o WA R ©] 324 TDNES =710l 59.7%, 1L & FEA| 7)o 52-55%4 % H
At ot o] HTHE B o)l ol YQl> CP Ast&olA FEA7A A
AbdEA], e 2] Fo] 8dlo] PiFo] IS O & ALRHETE CSO| TDNFHES 61.0%=
A 5(1993)0] AIMF TDNFHE 59.8%%t Hlszelom o]z AwkRl 4=5¢] Zodrk CS
°] TDNe &S 10022 &2 uf HAFd 2] x| o] TDN&2 72.6% =0l el g8t A
o] At

olgoll A MALIEIRS] TDNFS 40~50%R 9191 Hit 44.3%=, vl 22 sl
U= PeAe] AdfpErt v Zlo] o]tk wbA] $-E]9f 22 gl o= oA ¥ AR
2x]e] TDN shegol] Hedsto] ek 137019 w317} 2 AgdellAe] WY 472 TDNgEAls.9}
v AESIGICH1H 6).

Hﬂ
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70 1 % of DM
60 |
50 °
40 |
30 |

20 r

ne
M e

2 4]

fu

10

a¥ 6. 2 AqAder A A2 MAaRd el A o] TDNEHEFH|

Aol A7l wAldE|He] TDNFES wlushd Qo] wixpde]x|e] TDNg#e
50~60%2] WS VFERAIL Qlof, 2 ] 40~50%2] TDN B} oF 10% A= H& FA=
LR 13709 d¥Alas HES] 2 Ay d=to] Hal 277t #ar 9lo] B Al
ARERE 79 HUEELA(2000) 7 o] 57.7%2] & TDNS LR A% AR 2 A3 1]
ol e=ro] War gleo] HaL &77F 11 WE ARSES - HbiA(2001)9F 2ol 48.1%9] o
TDN s vehd 295 AATHZH 4).  whehx] Ble] Fgol weby® HARIe#]e] TDN

gl thkelths A o 4 glvk

=
=

4) A2

Aol Foi3 CSo HEAFFS 975.5g, HAAEIA o] AEAFHTFS
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Experiment 1 Experiment 2 Av.

(g) (g) (g)

CS 1042.9 908.3 975.6

H AL 2] ] 967.9 975.2 971.6

971.6go.24 Al I+ AEA]

A

Foll= zfol7k Itk ol NRC(1975) AbdaEFol
T4 FEd AT 295 FoAF FoATH (G 3). AFHI WCRSS A9 A3 A

AT FE e W g A8 em et 7w wokth

O

NRC(1975) A}
zkoli= Aol UERA] ATH(E 4).

¥ 4. d9 A

1=}
AN
o
Lo
_?L'
Ho
N
4r
FN
|o
t
|l
o

P71 witel Al A-5-o] Al

Starter Finisher weight
weight weight gain
kg Kg/day
Sheept 79.4 79.5 0.02
cs Sheep? 66.2 66.5 0.06
Sheep3 69.8 69.9 0.02
Sheep4 58.6 58.3 -0.06
Sheepi 69.7 69.8 0.02
Sheep?2 58.3 58.5 0.04
WCRS
Sheepd 79.6 79.0 -0.12
Sheep4 66.4 67.2 0.16

ool Azl vAtdE o] 7t AlEARY] A AEASES 51.9%, WA Asg
& 34.8% 2 TDNSFF 44.3%% AER 25221 A B} Uokt) o]e3h Avl= obollA] AA]
Yl o] AAI = EE A 5(2004)9] Axprvis yoit), TDNgEe] 7-9- WAL Z|A]

o
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E SgAtdeiAe] 73aEolslont Ty 0] o] mARIZA(130e] A7t Beteh 9l
83% oIt 7 olfi Fe v e FEAIE £ IE 2095 =90
o, Bl v gge] dElairon e iyt £7191, A AskEd goly ¥
A7) AR et Aol7t AR AL 5 4 ek Al AskEa TONFo] e v
T el e AT Padh Ao Atk e w ANl Be dYgiasigel

& B ATE 9T BE QRIMEA AT ARst Ho] AFH ARE F8F 5 9 A

&

2. 43 2. E2EQ FHf-pol A wAld A ] dAES (PER)

F2ER) 2649 135 (B2 24 3.8)8 0881910, el (Days In Milk,
DIM)Ol we} Bl 271 (HF 0 ~ 1009), HlfZ 7] (- 101 ~2009), B 5]
(2 201 ~ 30592 TR3gIch Aol o€l v AL A= S5 E 039 109
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B AYe 7|E 539 Almgo] S (HPARST, O A2 F(T)E o] AAs
Sk HAAEFTE FFAIE 10kg + &Y} 2kg + E|EAIA X Skg + WA 2kgS
AEFF 60%= 8o £33 TMRE Fosioint. He = 57F FFAFT o
AR T EEAZE 3kg oF A 2kgs wial tiAl W AL A(AETF 42%)E
AE7|FOZ 10 kgs diAlFe] SIATHEE 5). & AR AN &S 2H AT
b BHAE T 50%2 AT Aok

Conc. Alfalfa Timothy Rice—straw Rice silage*
Kg (As- fed basis)
C 10 2 5 2 -
L/ L/
T 10 2 2 - 10

# DM of WCRS : 42%

€ TMR mix ratio (Target DM contents : 60%) = C — Feed : Water = 66.6% : 33.4%
= T —> Feed: Water = 76.9% : 23.1%

AL (Dry matter, DM), %3]3%(Crude ash, Ash), &A% (Crude fiber, CF),

_4

TR
W (Crude fat, Ether extract. EE) % ZWWA(Crude protein, .CP)3dleFe
AOAC(1991)Holl oA sled HEA1819 31, NDF(Neutral detergent fiber), ADF (Acid
detegent fiber)?] 3FeFE Goering@t Van soest(1979)HH ol ¢|3te] B33t}
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1}) TDN3HeF

TDN$#2 Wardeh(1981)°] 3|AWAA S o]&3st Fak3ivh. TDNEZE (% of
DM)= 40.2625+0.1969(CP%)+0.4228(NFE%)+1.1903(EE%)—0.1379(CF%)

) A" AR 10)

bl TMRIENE Folsta glom, 57k AR ool oIt F& A,

% Fold IS Abst AHAFS ALt
2h) A 3 FARR 11)

AfrEe WA o 64 ZHEI 0F 64 FHHEHS Fule] 1Y FHEeR 3
on, FAES 72t ¥ 7 F HAEETE 29 A AF 29 WIS AFH st 245
Aok A FHAZe Aol Water BathlollAd 30°CE fAgte] 147k A

z2]E 3 % Milko—scan 133B= o]&3l] A" (Milk fat), -F-e¥(Milk protein),
fr#F(Lactose), Fi18 & (Total solid, TS),FA 118 =(Solid non—fat, SNF)& &4
Skttt
uh) BA AL
s7ke] AEALE A (won/kg of as—fed)& FAMske] 2
Arretadek. Aol T3 AbRH] AL Al W AN gAY @be Y59 Fig. 2. 9

wol FAAR Aaiga, fol= AQIE] BE K4S 2Ase] 459 T

B 23 o] AylE= SAS package program(version 8.1 2000)o] &3dte] EA 4

aklaL, 19144 A2 Duncan's Yz Al ofsto] 5%FEolA AAe3i

AR 10 AR 57

AR 12, WA A A4
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L PE e = T 4
1) 9oAtEe] AFEAdE(3E 6)
TR o] DM #PAS o v]3)] A FollA WA YErS=TH, o= HE

Aok A S AR W AP A o] el £7] Wil AeR

E 6. A AR AbnAE

OM CP Ash CF EE ADF NDF NFE TDN*

% % of DM

= 595 159 8.5 26.0 29 291 56.2 46.8 63.0

Xcl+t 56.2 13.8 12.7 24.4 28 309 551 46.2 625

& TDN = 40.2625 + 0.1969 X (CP%) + 0.4228 X (NFE%) + 1.1903 X (EE%) + 0.1379 X (CF%)

AEE AT CP &% Al #aARE Tl vl el A o 2% AE UHA UEbee
gl ol #aALE T ElmAlel wiAe] CPHY g e W AMdE A tiA] CPol
Z¥7} 42094 247.8g0 2 A A e] CPFol ATl &) uieky] wjiEedl Ao
2 AaEAth 718 AR BYAST, AT 47 Z Aols HelA ekt
DA EAAHF (29 7)

DMAHFS B AT A2l t7F 47k 17.1 3 16.8kgS AH st 7+ A 2|1t
zfol= AN, NRC AFFETZ(1988)0llA AAg A= AF (A AR5 17.7
2 AT 17.1ke) # Bl Al AA AFHE Ao vebdth el
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O Conc. [ Forage

(k@)
20 r
18 7] 16.8
T ssssssssssssssssssssssssmmnnns &
DMIR ----------------- aEEEEEEEEEEEEE DM'RQ

16
14 r

8.1 7.8
12
10
8 I
6 F
4 + 9 9
2o
O | J

T
& DMI requirement of NRC(1988)
= C : 500 kg(Body weight) X 3.42% of Body weight = 17.7 kg
= T : 500 kg(Body weight) X 3.53% of Body weight = 17.1 kg
ad 7. AgE dE AHE
A AY kA BRHoR Felsta gE A FY TMR 7Pl F49
o 4 % e v A A4 gl Bk o HAT = QA fEshe AR

g7h 2ad Zor Atsd.
CP AHFS IS 2 A7 47 2.72 9 2.32kg ZA, A T-olA 47
AHT Aoz depgth (a9 8). ol & A9l o]&d B ARdEA
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40 [«

35 1

3.0 r

25
20
15 2.72
1.0 r

0.5

0.0 :

C T
& CP requirement of NRC(1988)
= C : 364g(Maintenance) + 2,286{Lactating, 90g/kg of 4% FCM X 25.4 (4% FCM )} = 2,650
= T . 364g(Maintenance) + 2,133{Lactating, 90g/kg of 4% FCM X 23.7 (4% FCM )} = 2,497

a9 8. AydE CP A

o] CPatarol A 5(2004)0] AAF CP FEnth Woki, ol BAAFTe EAE
doz Al Al CP Ao AUy WE Aow AlE wrh w@ 7 Aelw Cp
AAFS NRC AFEE(1988)3) vl Al palApgTel A9 AGmEA A AT
2.65kg Wtk ¥ AHSw, AT CP HH 2TFe 2.

AR AR A0 AR Ao 2AH A

Skg ©& H A3 of A

,4’77



e (kg)

TONR*
................................ TDNR‘

11.0

10.0

10.8
9.0 r
8.0
C T

& TDN requirement of NRC(1988)
& C : 3.7kg(Maintenance) + 8.18kg{Lactating, 0.322kg/kg of 4% FCM X 25.4 (4% FCM)} = 11.88

= T : 3.7kg(Maintenance) + 7.63kg{Lactating, 0.322kg/kg of 4% FCM X 23.7 (4% FCM)} = 11.33

2% 9. 8] TDN A FHH

TONAHZ (28 9)2> #APASF 2 A F7F 22 10.8 2 10.5kg 224 NRC
AFFRET(1988) 3 ]l Al AW om oF 1kgd% HA AFAT Aoz ZAEU=

o], o] & Ao e AFAZ] AAGRTHY Wy wl Ao AR H

A7t T HA TS FAASTE A Trel A Zh7t 24.9 2 23.7kgo 2 A
o2 Yehgoy fo3 Aol glATHP>0.05).

Yields(kg)

C 249 + 6.2¢

T 23.7 £ 6.1

,48,



e AR

a3 10.

4) FAE(29E 11)

2 BqF FAE 94 f

el o

Aol 7k AloH,

=
i
/\E]

TR AAEE Ao o}
oA el xfol= UYUTHP>0.05).

= SATHP>0.05).

Q) Aol

SN\\\\\ig

L

< Protein >

C

40 (%)

< Fat >

T

C

50 (%)

0
20
10
Q0

TS(%)
C 18.38+ 0.952
T 13.19 £ 1.102

Protein(%)

C 8.22x0412

Fat(%)
C 41410452
T 4.01 £0.582

T 3.24 £0.422

i

FArTo Ay T7F 2H2 16,8509 16,038 o]

] T Al2HE BPASTI) 6,640,

1

FEY Ao 9

=

713k

a9

g7} 5,372~5,650 9o 2 A HYr}

718 AFEH] 49009 (FFAMR+ G0 W A 2]

1
L

o]

(3% 7).

A R Al

A Hlal H A E

=
T

7. W ARE A Fofel o)

-
it

,49,



o] T

£E 20 (}/¥) 16,850 16,038
5,372 ~ 5,650
5 2 , ' .
g AEHI (R/2) 6,640 900 4.0%]
Z4¢ (/) 10,210 10,388 ~ 10,666
FAHI (%) 39.4 33.5 ~ 85.2
o %74 IS I glolvl, W ALLA Y] F Arbe vl T 8ol
St @ %, AFBobE wolM AS gastel Bl A £olS 1 had 500~600%
AP AFE PR ARZ A9 St nie Bgh) AEgE sbsetda g
sta ek mebd @Al ARl FA =oE AR A Bkl AEE wEFol

2w A e A Y] 1kg A @7bE HA 47.2~759 o2 FAT 5 JYTHE 8). o
2 v AR 34 AkdrrE Abgblel] el Zh Al e dvnd @
HARST7E 10,2109/, A2 T7F 10,388~10,6669/F = Az oA F=214do] t}
2 FA JEwEth ER fARGLED S BEASTIE 39.4%, AelTh
33.5~35.2%% WAL AE FAT HFelA Fed oz ekl wEkA )
= 2ARAdEYEAR B B S gAs] W AdEAE Felste Aol Aol

9 Ao Augr.

,50,



e
50.0
75.0

(R/kg) *
62.5

B AlRI2IZ eIt
eina

47.2

59.0

70.8

ZgA17d el

(aw)
2,000
2,500
3,000

Szt

-

1 haQ &

]_

)

e /g 4ty

RS

33.6 ~ 50.7 ton/ha
o

(Avg. 42.4 ton/ha)
37.1 ~ 42.9 ton/ha

(Avg. 40 ton/ha)

e

(2001)

St 5 7Fell A o

[¢}
dFE7 A

1

%

1]

()
=

=2 X
=

SRR
Sk meEbe

=

<BEREZX>
< HiMsOt >
o o] 2}

el
< 5,000 ~ 6,000 &R - (2002)

TSN 27
8= 3% (1hadl8)

A=

jom

o

P
T

i3
=

&

%

g2 Yoz

A

=z

W7}
Al a2 A o]

}o]

ASEEEES L
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=
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81 ~2009), HI+57](Z# 201
~ 305¢ ; AH Al DR FESATE APl o] &H ¥ AP A= HitHE 049
10€ 16Y0) (Y= FHA 59 FxgdlA oF 87/ldst AF), H7HAE A st
A Gu PJFZEE ZASY A 13, 14, 15 2 16). B A3 o]-g¢ ¥ Al A

= A 5(2002)0] AT =5A7) (99179 A-Z =) H) 309 Y A =86

AR 138, WYY E HE 32X A7 14, A2 APstE BEG

AF 16, 4E B AL R

3) Ad AA

A7 a7 AT el AASt dETE 1E BPIA Fnd
Folsts oI, AYTE hET 2AR ARG W AdA
2 oAl Foa BAel AT 18). ARFIFOMAE)E Tt gk
o Wl&7 @ TMR(13kg) + FFAF5(6.8kg) + xt=1efxs x 9 Wi

,52,



thaebs AR A
o Agl7 : TMR(9.6kg) + &FALE(6.8kg) + WAL A (AF-A2])

S, gzl v ATE TMRAFRE 3.4kg Eon, ex=aets Az o
Wt ets dx gial W AR A E oA F5olskelnl. weba] dizTrel] tig A e
79 TMR+ZALR tiAIH & (DM 7]5E)2 27.3% =3
4) ZA

(1) ¥k

AE(Dry matter, DM), Z3]%(Crude ash, Ash), A (Crude fiber, CF), %A
W-(Crude fat, Ether extract. EE) % ZWwWz(Crude protein, .CP)3IaF2
AOAC(1991)He o] A3}y EAI8}9 11, NDF(Neutral detergent fiber), ADF(Acid
detegent fiber)®] &S Goering?t Van soest(1979)HH o) ¢dte] 24313t}

(2) TDNg=F

TDNe &2 Wardeh(1981)9] 3ARAAE ol&ate] F&3ith. TDNFHF (% of

DM) = 40.2625+0.1969(CP%)+0.4228(NFE%)+1.1903(EE%)—0.1379(CF%)

Ho
oX,
Mr
rlo
)
>
o
N
)
ol
>
e
ofN

il

[\\]

1o,
>,

1

FrAske] 1AIZFERE A
E o] &3l f-x=(Milk fat), 5T (Milk protein),

fr#F(Lactose), Fi18 = (Total solid, TS),FA 8 =(Solid non—fat, SNF)& 4]
Skttt

] % 29
Aot AHE FHAEL DU Water Bathtjoll A 30C=
8] & 3k & Milko—scan 133B

AL dudde 23 2530 o2, AEE JAddgtn S5 HAAE)
ATh FAEES W9 cannulaZt A 9 2 FE ol&siglon AP AF 2



o} Fdg o A= o] AAlesith

W9 cannulaZb A 3H9-(400kg)E FAISke] AEEE 19 23](09:00 H
18:00)w ], =3 vulE 552 AFA2 st=s vk wEou 2a el AA4
WstE Absl7] fete] 1S AFHST] ol THel ASTIE FH, fAAANFH=
ol AlRE FoJdlr] A 08-S AlFo 7 Fo] F 3085, 1A7F 243 447 &
TAIZE Sl A F B

=9 pHE cannulaZ % NS AFH T 479 cheese clothZ A=

I 1% ool pH meterE o83t ZSA3S T VFAR AR WAL, acetate,

o
f
__Oé
=
ol
L
o,
o

propionate, butyrate)x 15ml centrifuge tube°l] W9 5mlE ¥ 0.5ml HgCl2
¢t 1ml 25%HPO3E & 412 F 303 AX3oh. d4d&Ee71E ©]83ko] 3000rpm
o2 1087 AR 3 & A=dS AFHsFe]GC(gas chromatography)® 24131
=

= el BARAS SAS(SASInstitute, 1999-2000)¢]  ANOVA
ProcedureE ©]&3te] 5% oA o4 AALE otv, MG d3t Fold HA-2
Duncan® t%7 4% (Snedecor and Cochran, 1980)< ©]-83}o] n| s}t

(6) AAd A

i

Al

o,

5]
=

s7tel A=A E7HA (won/kg of as—fed)& FAFStY] &+ 3 AbmH], FHiE
ARttt Ao £ ALRH] At Al B AN el A o) @b FAHA R 7kl

1, fre AY0EY BT FUE 2]l A3 FY AouE 2AEs.

B Ae o] A= SAS package program(version 8.1 2000)o] ¢dte] EA B3}

AL, oA AL Duncan's T A 9te] 5%FadlA A AT

,54,



AR 17, WA A AlE AHH (1) AR 18, 1 AR e A A

[ T AT

3

1) FAIALES] AL
TMR Ab&E CPEEo] 16.0%, TDNgHEFo] 67% 4% om, FFALE 12 CPgH
3.7%2] AOIATHIE 9). MAIL B A= CPEFo] 4.6%= A

=agpaut wWraE e dxEnh whe ok WA R e] B9 AlRAdE
(£ 1005 B9 ARE(), T (F) 2 oFdF(3hH) =7 9l n& Aol=
Ak A W AdEA|e] HFEFDL pH 4.65, FATHS 0.34%(ANAE JE)E

P
Hr

& 20.1%, TDNE= 7

5

DM CF EE CP Ash NDF ADF NFE TDN

% % of DM
TMR 62.6 22.4 45 16.0 6.6 41.1 27.8 50.5 67.0
STALRT 89.7 58 2.3 20.1 6.7 17.0 10.8 65.0 73.7
=

STALR2 86.9 3.9 3.8 13.1 6.8 20.7 9.0 724 77.5
LAETI2A(Hay) 88.9 23.6 3.6 11.3 12.3 52.9 38.0 49.1 56.9
HFCta2tA(Hay) 88.9 22.8 1.4 8.4 6.8 52.6 29.5 60.7 57.1

AL 2| X| 440 244 1.7 4.6 10.8 45.8 38.9 58.5 56.2

,55,



10, WAL A 0] HepE AlR AR

DM  CP CF EE Ash NDF ADF NFE TDN

% % of DM
H AMZ2IX[(L) 421 46 225 29 126 50.6 39.7 57.4 57.9
H AM2IX[() 44.0 46 244 1.7 10.8 458 38.9 58.5 56.2
H AFZIX[(F) 491 4.4 219 2.0 13.1 49.7 350 58.6 55.8

2) AMEAFAZ(EE 12)

N

Hl7 1 AP H S v

F7] % FNM BETFIE Ael Tt 3
o vehgth faolA ARABRAZE ARl FiEel gt A P

dat, Afde 238Ew7 A4 Bosich(Allen, 2000). 2 A

(ka)
30 r
25 r
21.7 i :
: 20.3 :
20 | 19.2 : 173 : 18.5
: : : 15.8
15 4.3 :
11.6 : 14.3 :
: 11.6 : 14.3
10 + : 11.6
5 |-
7.4 7.6
2 5.7 4.2 4.2
0 1 1 - 1 1 1 - 1 1 1
xE+ X el hx= X el 3 =+ X el
<HISXEI|I> <HISSII> <HISLII>

Y 12, MR AREAD

fr
4
r
)
olr
_O‘L
N
=
b
<
=
>
ne
ich
D)
lo,
o
Ho
i
o
ful
td
>,
v
R
ad
au)
M
iy
[>
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gadolu giikel whes] Yolglo] =2 A CHLIIE) S Zkar gl7] Wt o® Alm
Ao S, 2005). weEbA B A e A o) &sfEmr) ko] AFRAIAHFS] A8t
dojet Zow Azent

3) AT

Ad 71 T FF2 vl Aol tiEztek A7 44 33.0 2 33.6kgl 2
2] bl ztol7b gllew (g 13), 57 2 F7ld e dixzet At 7
27.6 2 26.1kg¥ 20.1 ¥ 19.3kgo. 2 Azt =Fo]7F AT}

40 r kg

35 OER EXN2P

30 f

25

20 | —._1

15 1 1

H =D HS S|

o 13, AE Aha

4) AR

AL gz v AT vlFE719 T e AES ®Bolovk(
2 14) o)A o7t AATHP>0.05). Ml Ag 2D FuFRe 7 nHr] F

s ozl msE ATl W A¥de Bilou #FolHdd Aolrh gy

,5’77



(P>0.05).

O, O,
5%: 5 % %
IOHED 1 kRIS DHET X2 0 1CHET LRER
4 9
4
3 8
2 7
3
1 6
o ‘ ‘ 0 ‘ ‘ o ‘
HIR&| HIR=0| HIS=I| HIS&D| HIS=D| HIS=EI| HISEI| HIR=I| HIR%I|
e} e} = o= =S
<A > <freke > <FAHPE>

O 14 ARE FA, FE

et

= =]
FI1YE

5) HAI R Foo] w2 vk AN
pHT tIZT 6.64, A2 6.622 A2zt ZFo]7} gllom 474l w32 pHel 3
Gt Aol Carit, 2002) FAN TEULA W USSR e %

tH(E 11).

Ak
=
=,
4
2
rir
gQ
32

,58,



£ 1L ¥R e 4%

o= 3 H el 3
b H 6.62 6.64

VFA(E & %)
EN) 66.1 65.2
Z 2O e 23.3 22.7
S, 14.8 13.5
ZAH/T 2T 24 b 2.84 2.87

A3 713bESt 79 Fuinle dilE2Te ATt Zh2E 19,8529 219,4099 o] %l
= WE77F 7,44549, A8 F7F 5,797~5,900 4o 2 FA}

o
B2 o
<
oft
>
Al
jus)

3E 120 B AR A Fojol mE FAA Blal B AR A A

e B

S2 S0 (2/2) 19,852 19,409

S A=Y (R/2) 7,445 00 o8
x4 () 12,407 13,612 ~ 13,509

S Al (%) 37.5 29.9 ~ 30.4




£ 13,9 ALeAe )

1 haQ FREX3 3,000 &

_|_

@ o B M sy HARIRIT €O
\caem>) @ g
olpal 33.6 ~50.7 ton/ha
ol o=
< 5,000 ~ 6,000 & > :> (2002)  (Avg. 42.4 ton/ha) :> e @
2,000 472 500

AS=IIHAN 83 2= 37.1 ~ 42.9 ton/ha 2,500 59.0 62.5
8t= 2% (1hall =) (2001)  (Avg. 40 ton/ha)

3,000 70.8 75.0

FATHE 12). ol 7]1E AEH] 55909 (5ZAE+TMR) B Alde x| 4
AAR7EE Jd gelth. W AL el A o] =4 Aderbe dE7]E ke 47.2~759
o FAT 4 ATHT 5, 2004). AFEA7} ol &L Axtshe] @) A )

ha@d 500~600%Hl (2 A74d FF2AF A8) Aolw, dA AFM #F74

flo
—_

w=o g HF A e AFHE BEFo]l lhad 3007kl HS ekt ¥ A
vl F7boll A W& ALER o]4 Al Folg B F E 5L 200~3009H R FA
k(29 13). ek, B AFAT dEoA AR Blo] dE Aakgo]l 747 424
ton 2 40 ton/ha?l HE& et @A, W ArdE|A AAb @rbe HA kgD
47.2~759) o2& FAT 4 Qlvh ol#g v A H] FA AAAULE Alsvd §

QP 2=T7F 12,4079/5%, AelF+7F 13,612~13,5099/F
2 AT Foldel EA vEls o, fAHlE tixzTF 37.5%, ATt
29.9~30.4% = et wepA] 2 SFAA R 7]E 2AR 48 giAste] W ALY

7

A S Folsts Aol AAAe] e AoE AlmHT)

,60,



5 <9 4> WAAPA ZAN ZXAS L §47 WS AEAE 2
BEEQAI} B

7} Az 2 ou

1) AR ¢ A

B A AR ARgHE SteHEA AdE AT EUEe HsTheA

109 9%l &3 FAlo 4% wldefe] oste] v ArAA R AU WO A
W= s7ke] wd S A Aol Fekglh ARl AHEE WAL Y A= e
717F 109 992 A3 A7 G575 A AEHoA A AT Hge AN
HidEEe] 2xgsE 2 B 4er sglon, ik 0.2%5 A YA 19)3}o]
Bl AFEAE zAE T Y 2AS AR waRdE A e FTH(F), T
() 2 aFF(EHERH Ass AF o be 2aFd 2 ARdEs 24
= AdE AT (AR 22).

o3 B FEHA] el o] gokom REHowne= dFude] ZAA 71AHE
7} ol WA= A97F AATHARD 20 2 21). EI HSE
o] MwA @ AL ®ow, AR 5ecm HENAM FoetE AN =59

oJmdo] BHE AU BT 2ANE 497 B

ri
O

|

g 3 T¥A AF gy

AFA19. WHoll F2ktS A g AR 20, WL E 2 H

Ll



AR 21 7= 9 AR 22, @AdE AR E A

2) A=
1) A 4

R

2 TDN3SHEF

gh

AE(Dry matter, DM), Z3]%(Crude ash, ash), %3 (Crude protein, CP),
Z A" (Ether Extracts, EE), 241 (Crude fiber, CF) % NFE#%&2> AOAC(1990)
Holl oA EA3E9g o, NDF 2 ADF&#HE Goering and Van Soest(1979)0.2
Aottt TDNeH2 Wardeh(1981)2] 398744 = 40.2625 + 0.1969(CP%) +
0.4228(NFE%) + 1.1903(EE%) — 0.1379(CF%)= F7 3}l t}.
2) #aEd
pHE= pH meter(model 420)S ©]-83}¢]
SummersonH (1941) 0.2 2 A&t}

Aatglon, A2 Barker and

|\

EE ARG faE AT L B9 we ¥ Qe daare ® .
2% 25k 4R DMBFA Aol gglon], Tollel AR WE Aol 99
HEAE % Rl mE AR A% AY5A etk e BE A

_IC_)r
gl A gt (Ash) Eo] sl =7 debated ol A2 s 3 gyl HEd niet
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A zA A e F Se) ool nFER Al sk Aow

om A F(2004)9] Ayrrh e
s}

());]\

e
th. TDN#&2 41-55%% 912 Hel7t Als)

o wor} wabA B AFAE R 2A A FoAMEIo B Ao AlEg HE S
ﬂ &
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Agsh A A 2 P9l mE w el dugy

DM CP EE Ash NDF  ADF CF NFE TDN

\)
-

\)
-

40 40 do Ho Ho Ho m

W W W W W w N DN

40 d0 Ho o

% % of DM

46.6 5.7 2.6 18.8 56.8 35.1 225 50.4 51.2
49.9 58 2.5 221 575 36.9 22.8 46.8 47.7
45,5 5.7 21 21.5 58.7 40.7 24.3 46.4 46.8
48.4 53 2.5 22.4 543 39.1 21.9 48.0 47.8
49 .1 57 2.6 18.3 54.9 37.2 226 50.8 51.8
46.1 54 22 154 56.1 350 18.9 58.1 55.5
46.1 49 26 224 544 36.6 16.5 53.7 50.8
43.9 55 2.4 20.6 58.2 38.9 252 46.2 47.8
43.0 5.3 2.5 20.1 50.6 33.7 20.0 521 511
43.6 55 26 21.5 509 37.3 22.1 48.4 48.8
43.9 55 26 225 559 40.4 246 44.8 46.6
45.8 56 2.6 23.3 59.1 42,4 250 43.5 45.6
450 59 22 17.9 38.9 34.0 23.0 51.0 51.2
446 56 2.4 159 61.8 357 256 50.5 52.1
447 59 2.0 13.83 456 38.0 258 53.1 53.8
49.0 4.9 21 295 47.2 35.2 19.2 444 41.4
47.9 5.1 2.3 24.4 51.4 357 18.8 495 471
43.6 55 2.3 14.2 479 38.3 22.0 56.1 555
49.6 5.6 2.7 20.1 52.7 39.6 23.2 48.3 49.8
50.9 54 1.9 29.7 552 38.3 20.7 42.3 40.2
49 .1 57 2.7 16.2 50.9 359 23.8 51.6 53.4
50.8 5.0 1.9 252 441 356 16.3 51.6 46.8
46.9 5.1 2.0 24.8 57.9 38.4 21.0 471 45.0
49.3 4.9 2.2 245 53.1 353 20.2 48.3 45.9
49.9 6.8 2.4 27.2 593 39.8 23.7 39.9 421
48.3 6.3 2.2 19.0 58.5 40.7 23.2 49.2 50.0
48.9 54 1.8 19.6 525 35.0 22.3 51.0 48.8
491 58 2.4 20.4 57.5 395 23.6 47.8 48.8
50.7 5.8 2.1 20.0 60.3 35.1 22.4 49.7 49.2
44,4 59 2.0 18.2 59.9 391 241 498 49.8
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2 43
212 2l 252 w2l
%
o 53.4 51.6 51.0 50.4
- = 50.1 50.9 52.1 49.1
5t 54.6 53.9 56.4 50.9
e 52.7 52.1 53.2 50.2
& 57.9 53.9 49.2 50.1
- = 56.3 56.1 53.1 51.7
5t 58.2 54.2 50.7 51.1
e 57.5 55.6 51.0 51.0
A 56.4 55.0 50.9 -
- = 56.1 55.4 49.3 -
5t 54.2 55.3 55.6 -
g 55.6 55.2 51.9 -

5]
i
Y
=2

Bglo] me W AQeA pHE E 163 @ T
2 AFS nylot §949 Holi

& wold ggron RYouE AolE e

2o
3
o

A
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=5

9 ngel we W A A pH

24 4
fHel X el £ X X el
4.65 4.62 4.48 4.60
4.91 4.46 4.44 4.40
4.69 4.48 4.45 4.43
4.75 4.52 4.46 4.48
4.14 4.61 4.29 4.46
3.90 4.68 4.44 4.41
4.10 4.70 4.49 4.23
4.05 4.66 4.41 4.37
4.69 4.49 4.59 -
4.62 4.53 4.61 -
4.80 4.62 4.62 -
4.70 4.55 4.61 -

>

2olol wE W AdeA) FEF (

ME %) ¥ 173

pslen, o8y o] weh zpol7h vEbgth EE At
e HolA ggtor Fojo mE Aol figlon 2
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% 19. =700 83k 177 =u5 WE52] CP, NDF, ADF, ADL ¥ Ash

s}

CP NDF ADF ADL ASH
Name
———————————— gkg DM basis —————————————————
IR69860 57 500 259 42 89
T 57 557 267 53 97
SNG9 70 529 285 52 95
Tk 71 577 279 50 86
IR76911 99 544 268 50 105
grol& 61 530 266 42 96
2 72 526 275 47 91
IR71206 55 568 293 53 78
M) 53 566 289 50 93
QFThH 65 521 273 46 87
AL 55 584 289 50 110
72&H 53 494 273 47 85
2ls 71 57 521 276 49 93
IR73579 51 554 287 51 86
IR73168 52 503 277 45 95
IR71682 61 539 295 57 83
Brittle
54 609 223 41 98
Culm
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1770 %t W EF9] CF, EE, NFE 2 TDN &&F

CF EE NFE TDN
Name
———————————— %, DM basis —————————————————
TR69860 22.30 1.38 61.76 58.52
T 19.54 1.49 63.64 59.45
SNG9 21.57 1.99 59.98 59.72
Tk 20.07 1.63 62.60 60.59
IR76911 22.79 1.25 55.52 56.75
ghol& 15.87 1.15 67.29 60.75
S 19.92 2.09 61.74 61.14
IR71206 23.98 1.93 60.76 59.80
M) 17.28 1.49 66.65 60.96
Sasac! 19.40 1.48 63.84 60.44
KinAas 16.68 1.63 65.18 59.84
2151 19.20 1.89 65.09 61.49
2lE 71 20.57 1.66 62.82 59.62
IR73579 21.38 1.93 62.92 60.33
IR73168 22.27 1.95 61.08 59.03
IR71682 23.83 1.48 60.24 58.57
Brittle Culm 23.60 1.35 59.88 56.95
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21. F=7lo 8 1770 2 HETES AETE, A5ANF 2 4dH
7}

Name DM (%) DM Yield (Ton/ha) RFV
IR69860 55.56 33.75 128
G 51.55 32.36 115
SNG9 38.99 29.02 117
ChAkH] 50.66 26.66 109
IR76911 48.09 26.25 116
got& 46.98 25.97 119
317} 2 40.35 25.83 120
IR71206 44.26 25.69 108
M 50.00 25.55 109
Sla=ac! 49.86 25.27 121
KigAss 47.00 25.00 106
Z1&H 54.46 22.91 127
21521 50.16 21.94 120
IR73579 58.10 21.94 113
IR73168 58.11 21.38 124
IR71682 51.67 19.30 113
Brittle Culm 45.45 16.66 109
o 49.48 25.12 116

,76,



b

0
o0

O

AZIHX

kb

0
<k
Ok
oY

o)t

,7’77



il

2. <AY 2> F49 HALPYA =A

A4r

450, &, gk 23, tFds, ¢ttl, SA

F 63, EF 170, BT, <

1
FEH

)=
=

(

b

o
Cis

T

4

2004

3) SEA7:

]

E

7))

AFs/d+E (DM, CP, NDF, ADF, EE, NFE, CF, ASH, TDN), &%

e}

2004 9¢ 10¥ (3%7]), 9¢ 20¥ (

.
= -

e}

!
(pH, Lactate, NH3—N)

A

z=

)

4) AAAZ: 30 x 12cm, FELESF 570

5) FA7]:

6

0

=

BK

pyl

1o 3279 B4

°©

el o

[}
=

g o

R R

al

sl

SRS

1) WAIAEl Ao AL
of 3t

o)
)|

el

—

b ALEAFASE AbS

S

i=]
-

=
T

5]

-

R

& dofut

ERI g

43% %} 46% = LFEFSITE.

22l vpERL

3 6.4%9}

p:

7_}—1

i

el
00

o
mJ

31% <

ol
=

L

&

=

T

-
s

,78,

Hdre] ApdelA] pH

et en, NDFe} ADF e 5579 S<7|d 247} 56%
33% ©] Ut}

=
=1
=

6.1%=
57%



AYAl pH7F wl¢- WA FA8 AR Hol Al Favt FAkt kel ofsiA
1

FEFE ets 23 B3 ol Wi AAR A #

3E 22, IxT)ok Fxvlol T FAM Y fAkt A ALETER S Abd e A] 2 g

=4

227 R DM CP NDF  ADF pH LA  NH3-N

%7 === % of DM —————— —— % of DM——
FAE 4260  6.48  57.73 3227 476  1.96  3.07
10° cfu  43.04  6.44 56.12 32,69 393  6.66  2.30
10" cfu  44.66  6.36  54.82 30.41 3.95  6.84  2.39
10% cfu 4439  6.40 56.33 32.62 3.88 7.0  2.23

7]
Fx2]  46.00 6.27 58.62 33.84 5.09 2.15 3.23
10° cfu  46.43  6.18  57.83  32.29  4.20 458  2.64
10" cfu  46.07  6.04 57.04 31.87 4.06 411 = 2.40
10° cfu  47.18  6.11  56.66 33.35  4.02 470  2.46

L) AHH
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2R O ket AP ARRTEA 9F AFd P A

ki3

7ol 5

NH3—-N

LA
—— % of DM——

ADF  pH
————= % of DM —————~—

41.55
40.52

DM CP NDF

| 2]

= 7]

2.91
2.22
2.29
1.98

2.01
6.54
6.84
7.13

4.85
3.97
3.89
3.88

30.28
29.43

29.13

53.64
51.44
51.85
51.04

6.50
6.34
6.55
6.46

-2 2]

10° cfu

41.99
40.11

10" cfu

29.61

10% cfu

2.95
2.87
2.40
2.21

1.75
4.67
6.18
6.05

5.03
4.10
3.94
3.97

29.26
29.92

52.99

6.05
6.15
6.08
5.99

45.07
44.92

-2 2]
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B (557] 2.07%; F=7] 2.20%)S HepHon, fAkte] H7LR QA F 7]
oM BEFE FaAAdol F53] TS BT E45719 F4vlol dhEubole) A
el ztel= FAE TS} FAF HIbOlA BE A YERA] ekokth. fAbE 7
e fFAAEY] AAT FUF T oSTlAA BE UERAR, AT oE

zpoli= AA HolA gt

T 24, TV)ok Fslol FHI kAW A A ALRTEA S} A el A

= A g DM CP NDF ADF pH LA NH3-N

%7 === % of DM —————— —— % of DM——
T2l 39.82  7.58 5554 3245  4.73 2.07 3.80
10° cfu 3892 759  54.66 30.53 3.92 678  3.16
10" c¢fu 37.94 7.81 54.44 30.14 383 674  2.76
10% cfu 3895 7.69 54.63 30.91 3.82  7.17  2.48

A7 41.82 7.02 54.72  32.53 4.48 2.20 3.75
10° cfu  41.71 7.25 53.44  29.67 3.99 6.53 2.55
10" cfu  42.39 7.21 52.23  29.89 3.84 7.09 2.33
10° cfu  41.88 7.20 53.75  30.93 3.86 7.24 2.25
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325, AbRZEA S AR A] Easpdel] o7t v @dW, s B bR 9
] 2

A o S Fh 2
DM, % 45.05 43.10 40.44
CP, % 6.28 6.27 7.42
NDF, % 56.89 51.77 54.18
ADF,% 32.42 29.20 30.88
pH 4.24 4.21 4.06
LA, % 4.46 5.15 5.73
NH;—N, % 2.59 2.48 2.89

4
2139 NDF9} ADF+ 547 (54.35% 2 30.87%)$F 347] (54.
Z Apols HolA Fkth AbdEA e pHe 57 (4.12)7F &57] (4.22)°0 A
3 2u W& A4S vEblloy, fake] AEE 557] (5.65%)7F F57] (4.77%)
=2 A7 2o dRYoly Ah g T SY)dA 2 AelE HolX
erokth. ool AxE A w, AR T STldA FEe ARV 9 AFdE A
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b xS WESS AQLAR 2AT W FAHEe) W7b glol FAe] AdeA FA
2 g 9ee AN dok FHEFES FAYA LI7%E FE Yol

oo AR, FAFS AR TolAE AA firel Ayl F7

Sarel e fabEel Arbdel FrteMA tha Frte A% mYth gy
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A Z¥zy 251, 2.32 2 2.22%%2 #AhsteE AdE e o] AdE A &
u], Skt HubeEo] M =2 10° cfu/g T+ AU @BrSFEo] e o H)
3l waFAol AA FHA Fks ¥ ot HIbgEo] W2 JelME FEe T
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-2 7 10° cfu/g 107 cfu/g 10% cfu/g
DM, % 43.80 43.98 44.30 44.20
CP, % 6.33 6.28 6.26 6.24
NDF, % 55.75 54.27 53.97 53.33
ADF, % 31.41 31.08 30.08 30.65
pH 4.93 4.05 3.96 3.94
LA, % 1.97 5.61 5.99 6.24
NH;—N, % 3.04 2.51 2.32 2.22
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O

2 QA BFFEA (Perkin Elmer Model 3100)2 S 33}
A2PA =] A AN 52 Ao APy 145F 7hed oSS
A e Aujrr fold AHow oty = 10%F(Milyang 63, Pusangsanbyeo,
Dinurado, Takanari, Suweon 450, Milyang 23, Namchenbyeo, Milyang 170,
Anndabyeo, Hoshiyutaka)< A5 Ao §Ae AEstn F&52 =x%
ANA AFF o] H9 2004d 59 10¥el 5kg/l0a o2 FF3F oy, o
4 190l 15 320 = AAST Al o] BF 20T ¥ EF A
v Aol Fsfo] AAlsgl o o
Aow W ¥ AETES ARSI AIREEAY 7HXE H7ter] fsiA S

80°C dry ovenoll 4] 964

03
rlo
CD

O
1_4
-101'
,.p
Cﬂ
2
ﬁ
2

217491 79 15938 387714 159 3

Lamp Wave Slit
Element Sight source current length size Flames
(mA) (nm) (nm)
Ca Hallow cathode 15 766 0.7  Air/acetylene
Mg Hallow cathode 15 285 0.7  Air/acetylene
Na Hallow cathode 15 589 0.7  Air/acetylene
Si Hallow cathode 15 251 0.7  Air/acetylene
Fe Hallow cathode 15 248 0.7  Air/acetylene
Mn Hallow cathode 15 279 0.7  Air/acetylene
Cu Hallow cathode 15 325 0.7  Air/acetylene
7n Hallow cathode 15 213 0.7  Air/acetylene
Mo Hallow cathode 15 313 0.7  Air/acetylene
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m}é,
:;1
>{E
H
m#
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i 30, XE AgolA Adtd 14 FF] 7] o] ¥
Macro elements(mg g'1 DW) Micro elements (ppm)

Rice cultivar
N P K Ca Mg Na Si Fe Mn Cu Zn Mo

Andabyeo 13.6 2.82 18.5 3.92 2.17 157 278 193 1,290 2.84 24.8 2.26
Geumgangbyeo 12.7 2.56 16.1 3.41 2.07 84 305 186 732 1.86 21.6 1.36
Namcheonbyeo 14.7 2.55 172 3.85 2.12 326 312 197 644 2.70 28.8 1.89
Pungsanbyeo 14.1 2.61 169 4.84 2.80 123 290 191 1,075 2.50 28.2 1.48
Milyang 23 103 2.64 174 3.99 1.76 113 229 228 744 2.94 26.8 1.82
Milyang 63 13.5 3.19 169 3.99 1.94 116 221 190 1,375 4.05 25.5 1.48
Milyang 170 89 3.09 158 4.10 1.43 110 304 186 1,714 3.37 26.6 1.72
Suweon 450 134 2.69 18.2 3.67 2.21 302 258 149 919 3.29 22.7 1.34
Dinurado 86 246 11.6 3.40 2.09 895 260 202 648 0.71 27.6 1.27
Hoshiyutaka 11.8 2.59 15.6 5.04 2.51 214 191 237 1,065 3.57 33.1 1.71

Mashuri 10.5 2.10 129 441 225 739 189 256 600 1.76 24.6 1.88
Takanari 13.0 2.77 16.1 427 239 612 222 186 858 2.49 25.0 1.85
YW 2877 80 1.83 7.6 3.42 222 1,960 203 242 390 2.56 24.9 0.74
YW 1203 15.0 2.88 15.5 429 292 1,537 260 307 1,100 2.82 36.7 1.78
LSD(0.05) 1.61 033 227 045 037 178 75.6 514 238 1.80 2.45 0.68

Each value is the mean (n=3 individual plants).

AERALS SAFEHZT 3008 Y 1,500kg ole &2 vl 714 =& Ao = 1)
EAuje A Dinurado”} 7 =kd Aypeles & S BT

ol9} & A= TS A = XA A9, 2 AV 59HEe] A
%]

gt gl EEAHS = Fold Agxstelng syE JjAshe] A=Aty &

B

=t
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F7F 17702 7bE wokon olatdelo A 9 45057 24.5 cm?l RS A9
W 18,5 — 226702 WAFTHIE 31). A 10 FF9 57| vh Zol7t A+
Aoz e} FA, 59450, AW} 9¥€ 109 Ao 7)o o2 Alsgo=m

16F 633, Takanari, 9 233, Lk 17035, <y, & A

>4
Lo
0,
N
=
(¢
ol
oL
38
o
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rLl
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o] A FHx 1.02%, At 0.64%, ZF 2.76%, 24 0.43%, vkl 0.39%, &
504 mg, 47t 1,181mg, 78] 5mg, o} 41mgS 73l Y= AoE YEh tE
FEol vl Be g FUlolRs St dv AoRE ZAMEAT AE AR
E=E 59 45059 A= Hwd @ o Frjol2g dHilal v AoE
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. No. of Biomass
' Cultural Plant ~ No. of Panicle spikelet Yellow (kg/10a)
Cultivar mode height tlllers2 length (per ripe stage
(cm) (per m’)  (cm) panicle) (date)  Fresh wt Dry wt
Milyang
Transplanting 93.6 322 21.9 184.4 Sep. 14 2,405 1,064
63
Direct seeding 93.3 304 21.7 183.8 Sep. 14 2,297 991
Pungsanby

Transplanting 87.2 302 21.0 139.0 Sep. 9 2,643 994
eo
Direct seeding 89.3 277 20.8 136.5 Sep. 9 2,527 937

Dinurado Transplanting 136.9 201 213 163.3 Sep. 27 3,183 1,264

Direct seeding  133.8 215 21.2 161.2 Sep. 27 3,104 1,118
Takanari  Transplanting 84.8 292 21.8 155.3 Sep. 13 3,245 1,218

Direct seeding 83.7 302 21.6 154.1 Sep. 13 3,195 1,145

Suwon

Transplanting 100.6 310 24.5 158.7 Sep. 11 3,476 1,426
450

Direct seeding  101.3 327 24.6 155.9 Sep. 11 3,335 1,335
Milyang

Transplanting 83.1 292 20.2 125.3 Sep. 14 3,083 1,210
23

Direct seeding 84.6 304 20.4 121.1 Sep. 14 2949 1,138
Namcheon

Transplanting 81.7 378 18.5 141.9 Sep. 10 3,323 1,310
byeo

Direct seeding 80.9 367 18.4 137.1 Sep. 10 3,246 1,236
Milyang

Transplanting 99.4 310 223 145.0 Sep. 18 3,245 1,426
170

Direct seeding 97.9 318 223 142.1 Sep. 18 3,068 1,333

Andabyeo Transplanting 94.7 315 22.6 151.1 Sep. 16 3,406 1,457

Direct seeding 91.4 299 22.4 147.8 Sep. 16 3,293 1,376
Hoshiyuta

Transplanting 104.4 307 20.4 145.0 Sep. 17 3,792 1,529
ka

Direct seeding  101.8 297 20.1 143.2 Sep. 17 3,608 1,455
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0.4 Mg

Ca

Content(%)

o o o = -
A O ® O N O
1

0.2

0.0 -

a9 19, oAl B FEA(SH=7]) AdE 10 FFY uF Frlda 3R
Vertical vars are the meanstSE(n=3). 1: Milyang 63, 2: Pusangbyeo,
3:Dinurado, 4: Takanari, 5: Suwon 450, 6: Milyang 23, 7: Namcheonbyeo, 8:
Milyang 170, 9: Andabyeo, 10: Hoshiyutaka.
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o™ 20, oAl B FEA(SE=7]) AddE 10 FF v FrIda
Vertical vars are the meanstSE(n=3). 1: Milyang 63, 2: Pusangbyeo,
3:Dinurado, 4: Takanari, 5: Suwon 450, 6: Milyang 23, 7: Namcheonbyeo, 8:
Milyang 170, 9: Andabyeo, 10: Hoshiyutaka.
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