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Effect of Growth Stage and Variety on the Quality of Whole

Jong Geun Kim, Eui Soo Chung, Sung Seo, Meing Jung Kim, Joung Kyeong Lee, Sei Hyung

Crop Rice Silage
Yoon, Young Chul Lim and Yong Min Cho

ABSTRACT

This experiment was conducted to study the effects of growth stage and variety on the quality of whole
crop rice (WCR) silage at National Institute of Animal Science, RDA from 2004 to 2005. Two types of
rice(“Chucheong” for food and “Hamasari” for whole crop) were harvested at six different growth stages
(heading, flowering, milk, dough, yellow ripen and fully ripen stage) and ensiled each harvest stages.
Crude protein (CP) content of all whole crop rice silage was also decreased with progressed maturity at
harvest and TDN(total digestible nutrient) content of WCR was increased. The average CP content of
whole crop rice was higher than that of food rice. The contents of ADF(acid detergent fiber) and
NDF(neutral detergent fiber) decreased with delayed harvest maturity. The content of TDN estimated from
ADF content was increased with progressed maturity, but there was not found significant difference
between rice varieties (p<0.05). The average pH value was 4.69 and it was increased with delayed harvest
maturity. Acetic and butyric acid content were decreased, but lactic acid content was increased with
progressed maturity. The experiments presented here show that all rice varieties may give a good quality
silage. But some wrong practical method (grain loss, productivity, nutrient value, etc.) will make poor
quality of rice silage. Therefore, dough stage of harvest maturity will be recommendable as proper harvest
time for making high quality of whole crop rice silage in Korea.
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.M

4000 FHEO B 9]
wo dzog

fr 2 o

L)

olof & Aol e} 27 R ARE

B
=
off
)
N

FEXEH FAwbslh9d(National Institute of Animal Science, RDA, Cheonan 330-801, Korea)
Corresponding author : Jong Geun Kim, National Institute of Animal Science, RDA, Cheonan 330-801, Korea.
Tel : +82-31-299-2407, Fax : +82-31-299-2408, E-mail : jonggk@rda.go.kr

— 29 —



Kim et al.: Growth Stage and Variety Effect on Whole Crop Rice Silage

A ) =olAE FA Bl At 7 o)l
Aot sdrto] k. =ellAe] FA W Aul=
TFEY BARE FHO St A 2ARE
o el |7k oF 1,300 el &Pk

b glon, el Ak et

= o )
Is(ErEd, EERA

PEE

G H A 2402 Q) s 29
F gov] FWsTllAE Fde] 2AE ol
2 4Ee w PPE N 5 Utd
=1

= 2006).

o] Slo] AMdAIZ ZAA] E7]
nj-g- 2este] Bl a st do

=THOgawa, 2003). 53] A4 8%
FrARte] 7 A8 AHom o5 B

Sl
ES DRy fAke] Ao AdeA #F
o]
%
Al

ot ol

T
< =ol7] fleliMe B2 71eEol

O m¥ oo [ o
o

EHHED)” &5 ol&sklth A7t #F
49 259 SEAAP| #Estal 59 25
30x15cm fFA o= Z|Alo|dE SFlon A
T WAL 5x 10m(50mA) = Sl 3yt
Loz £ FA4 W AuE 913 AW
T A Q-2 E 747} 150-50-70 kg/ha
2 3t Aad vEE 7 - A7 A8E- o]
A Zy7}

25— Y5 E 212 50-20-20-10% H| &=
BAE e QI4ke AFE 7H|ZE AL-8-38)
glom Ze= 7H]- o] 2|5 E 70-30%F

= fLA
A S FFEAS A M 2He 24
o &5, AN, 471, 547, %) L
7o) AFAHE FHhe] AL,

300~ 500g¢]

A sheko AOAC(1995)% ol o] Asle] H-243)
%31 NDF ¥ ADFi= Goering 2 Van Soest'H
(1970)°l wskom in vitro &3S Tilley
2 Terry'H(1963)2 Moore(1970)7} A3 W4

& Abgasi

3. AR =A H 24



Kim et al.: Growth Stage and Variety Effect on Whole Crop Rice Silage

At E]#]e] pHE AMdE A
100 mlol] Y3 WyAao|a] 7HEX
A 24AZE B3 F 47 TtolAlR ghdE] A
AW 9L pH meter (HI  9024; HANNA
Instrument Inc., UK)Z o]&-3}o] 43}t

WA A5E AR 10gS FHshe] 100
ml /el ¥ir %ﬂioﬂﬂ THEH BB
A A 24/\17P5°P BAF 3 4% JlopAE 13}
AE F 3] (No. 6) & S3to] e F=
Hg Azxste] Aa B {7 W Ao o] g3}
(}D;l\]:]_. = Z=0l O H}Hoﬂ

10gs =

= o~
T
5o

old ey ik ke Barker 3
SummersonH (3 5, 1983)< o] gale] HAls}

Qom P =42 Spectrophotometer (UVIDEC-
610, Jasco Co., Japan)S ©]-&3&ltt. 714k
#2442 Gas chromatography (V-3800. Varian Co.,
USA)E ol-8-sto] Aol

Table 1. Crude protein(CP),

ADF(acid detergent

I
—

m. 2z 2 1

Il

1. A H A2 X2 ALRTHR|

ZAB AtdE|x]e] ALETER]= Table 194]
H= 1:]}-9,]— 71-1*4_ zﬂ-uﬂ;ﬂ zﬂ—aokg (QHH;}:] E‘jr
A woA fFoHoR  FA YUewon
(p<0.05), F2A7I7} =ojATH sk
ol AT TR AdEHE F57]T &
Z7)0] zuhuA dleEe 87 9y 192w}

ADF % NDF 32 7|7} xlsge] uef

fodog A= AFS Hoon ITEZ
o= o7} WAD}(p<O 05). ADF 3oz
¥l TDN $HF2 57% ez ZA|He %4
I} shtabE] %ﬁfﬂ 60.8% 2 59.7% HU}=
stth(# &, 2007).

ADF % NDF 32 7|7} Zagel et

FOHoE gadt APE ngon 30

fiber), NDF(neutral detergent fiber),

IVDMD(in vitro dry matter digestibility) and TDN(total digestible nutrient) content of

whole crop rice silages

Variety Harvest stage CP ADF NDF IVDMD TDN
.................................... %
Heading 9.9° 418 70.8° 463" 55.9°
Flowering 8.9" 41.1° 69.5% 478" 56.4°
chuch Milk 8.4° 40.6° 69.1° 47.8° 56.8°
ucheon
g Dough 8.2 39.8" 68.5™ 49.2° 57.5°
Y. Ripen 7.6% 39.0° 67.8° 51.0° 58.1°
F. Ripen 7.0° 38.4° 67.0° 52.6° 58.6°
Mean 8.3° 40.1 68.8 49.1 57.2
Heading 10.9° 43.1° 70.3° 45.0° 54.8"
Flowering 10.2° 426° 69.7° 457° 55.3°
_ Milk 9.0™ 41.2° 69.3° 46.1% 56.3
Hamasari . d d be c
Dough 8.8 40.8 68.0 49.9 56.6
Y. Ripen 8.2 36.8° 66.8° 50.2% 59.8°
F. Ripen 7.6° 35.7" 64.6" 51.3° 60.7°
Mean 914 40.1 68.1 48.0 57.3

* TDN = 88.9— (0.79xADF).
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Fig. 2. Organic acid content of whole crop rice silage in relation to harvest stage.
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Fig. 3. Organic acid ratio of whole crop rice silage in relation to harvest stage.

Table 2. Flieg’s score and quality grade of whole crop

harvest stages and variety(’'03 ~ ’04)

rice silages in relation to

Chucheong

Hamasari

Item
H F M D YR

FR H F M D YR FR

Flieg’s score 48 50 64 74 64

57 43 67 72 74 69 54

Quality grade* 3 3 2 2 2

3 3 2 2 2 2 3

(H : heading, F: flowering, M : milk, D :dough, Y. R. :
100-81(1), 80-61(2), 60-41(3), 40-21(4), Below 20(5).

* Grade :

SN L FTE 71 )
%714 e Hge
e Mgl a9, ol

A

X‘L
A
N
fo
e,
>
i
rﬁ
09:4'4
it

71 i"P TA WOl Ak
7] AR yebgdth 2y

yellow ripen, F. R.

. fully ripen).

AYgor ]ls

B AEE FF B FEAIE A W AN
Ao FH HA = JEFS A $lske]
200435 200513744 FARAT A0l A Gray]
Ak AWl Fe A W A&FEEQ
st bl E o] &3kl AFAZIE R 63](F57],
N7, 571, 2571, F571 2 g=7))ol
Ax FEe ste] AMdEAE ZAEITE &
ag e &7 s weh AE

— 33 —



Kim et al.: Growth Stage and Variety Effect on Whole Crop Rice Silage

A freldel v
A 99ktHp<0.05). Al A|9] Hit pHE
469 ollom %717h gl wek Sk
ok Aol el wet 24k g ik

o gangon 24 g3 UL F
AEFE 5471904 A sk ol
Ane Fgsel B A W AdIAE A
& Fgol A M Fruc o AAHE 4
o= vertor} fodel Aole gsith w
e o] FA W AQYA 2AE A
£ 547) AT £l AUUAE weE
Aol Fgh

N

1A% Ads, A4 4. 2006, H o=

7 | AF=3]
o] Au) L o]g7)E F=2A T3 06 SHE4E
Z]. pp. 59-85.

2. AFE, Ay, g A4, AUE a4,
dFA. 2007. AHA7] 2 EFFol FA W F
g 2 AlgsRRe] W= gEk gz 27(1)
1-8.

3. FHE FBARIE. 2006. 5HT-

10.

11.

— 34—

BRI, 0194, A

. AOAC.

J271, 194, HEE, witE
el 1983, e AEH. AL

[2ha B = = |

1

. Cai, Yumin. 2005. Quality improving technique of

whole crop silage. FAFATA. AlRE A W
Aol g 7]e T4l AEA|Y proceedings. pp.
103-136.

. Kim, J.G. 2004. The present research of whole

crop rice silage utilization in Korea. H A& it
Hiptsesr.  filkb A RSB 5 H OB 2
— . pp.15-34.

. Murai, Masaru. 2003. Development of lactic acid

bacteria inoculants for the silage preparation of
forage paddy rice. FA7|EA T4 AFEE FA
H Aujo]& =AM} proceedings. pp. 59-
71.

. Ogawa, Masuhiro. 2003. Research of whole crop

rice silage utilization in Japan. FAb7]&EA T4,
Abag EA4 ¥ Auide] ) ZFA ALY proceed-
ings. pp. 25-58.
1995.
Washington DC.
Goering, H.K. and P.J. Van Soest. 1970. Forage
fiber analysis. Agic. Handbook 379, U. S. Gov.
Print. Office, Washington, DC.

Moore. J.E. 1970. Procedure for the two-stage in
vitro digestion of forage. University of Florida.
Department of Animal Science.

Official method of analysis.

. Tiller, JAM. and R.A. Terry. 1963. A two stage

technique for in vitro digestibility of forage crops.
J. Brit. Grassl. Sci. 18:104-111.

(A4=dA @ 2008. 1. 16 / AU} : 2008. 2. 18)



