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Effects of Collection Time on Physical Characteristic and

Nutritive Value of Rice Straw
Ung Duk Kim, Sang Moo Lee and Joo Hwan Hwang

ABSTRACT

This study was carried out to investigate the effects of collection time on the physical characteristics,
Nutritive value, digestibility and palatability in rice straw. Collection time of rice straw after the rice
harvest was allocated into nine treatments: T1 (10 days), T2 (25 days), T3 (40 days), T4 (55 days), TS5 (70
days), T6(85 days), T7(100 days), T8 (115 days) and T9 (130 days). The results are summarized as
follow: Plant length, leaf length and green degree were decreased with prolonging collection time. Mold
distribution and dry matter loss were increased with prolonging collection time. Crude protein and crude
fat were decreased with prolonging collection time, crude fiber were increased with prolonging collection
time. But crude ash showed multifarious. In situ dry matter digestibility was decreased with prolonging
collection time. Palatability of Hanwoo, Holstein and deer was decreased with prolonging collection time.
The results of this study indicate that good rice straw collection time would be recommendable during the

from 10 days to 40 days after rice straw harvest.

(Key words : Rice straw, Collection time, Nutritive value, Palatability)
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Table 1. Monthly meteorological data during the experimental period in Sangju

Month Nov. Dec. Jan. Feb. Average
2007 2007 2008 2008 (Total)
Mean temp. (C) 6.3 1.5 —03 —-0.2 1.8
Sunshine (hr.) 193.4 1393 146.2 213.5 (692.4)
Precipitation (mmy) 55 21.0 37.0 2.6 (66.1)
Rainy days (day) 5.0 9.0 6.0 3.0 (23.0)
........................ ’02~'06 (mean of 5 years) ---«--eeeesesssnsesenees
Mean temp. (C) 7.2 0.7 —-0.38 1.3 2.1
Sunshine (hr.) 162.9 175.5 183.6 178.2 (700.2)
Precipitation (mm) 26.0 18.9 27.7 28.2 (100.8)
Rainy days (day) 4.8 5.8 10.2 5.8 (26.6)
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Table 2. Experimental design

Item T1 T2 T3 T4 TS T6 T7 T8 T9

Nov. Nov. Nov. Dec Dec. Jan. Jan. Feb. Feb.

Collection times 1 15 30 15 31 15 31 15 28
Area per treatment(mz) 4 4 4 4 4 4 4 4 4
Number of replication 3 3 3 3 3 3 3 3 3

Rice straw quantity(kg) 2.5 2.5 25
Quantity of TRS"(kg) 7.5 7.5 7.5

25 25 25 2.5 2.5 2.5
1.5 7.5 7.5 7.5 7.5 1.5

TRS: Total rice straw.

T1: 10 days after harvest. T2: 25 days after harvest. T3: 40 days afier harvest.
T4: 55 days after harvest. TS: 70 days after harvest. T6: 85 days after harvest.
T7: 100 days after harvest. T8: 115 days after harvest. T9: 130 days after harvest.
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Table 3. The change of plant length according to collection time in rice straw
Ttems Tl T2 T3 T4 T5 T6 T7 T8 T9
PL(cm) 75.1£1.93" 73.8+1.37" 72.0+1.18% 70.4+0.23% 69.2¢1.57° 68.420.81° 68.3+0.65° 65.9+1.01° 61.1£1.03°
LL(cm) 33324.3" 300260 28.0+50 26535 27.8:+47  26.6+55 227+68 21.3+45 208464
GD(1-9)" 42403  32:07° 27406 13206  0.0£00° 00200° 00:00" 0000 0.0200°
MD(1-9)”  0.0£0.0° 0.0£00° 07206 1.0:1.0° 33+1.5° 40£1.0® 4.0:1.0° 4.0:£1.0°  57:06°
LR(%) 0.0£0.0° 0320.1* 07+03% 193027 3.0:05% 38:08¢ 49+08  87+1.2° 10.3L7

D 9(high) - 1(low).

PL : plant length, LL: leaf length, GD: green degree, MD: mold distribution, LR: loss rate.
*#Means in the same column with different superscripts are significantly different(p<0.01).

—220-



Kim et al.: Nutritive Value of Rice Straw

yehdon] ol& T1S 71F(100%)2% & o
T2, T3, T4, T5, T6, T7, T8 X T9+= 24 9.0,
15.9, 20.4, 16.5, 20.4, 31.8, 36.0 @ 37.5% &
3 Ao® yehytch oje) o] gAe] zot
Ae AL wolA AN d3der A 7
T, ALEE 2 AFel g3t ol FHAA
s %%}71 g goict. £ AN AR
ol ¥ W 87} yg A4} 239009 14 2
A HF 7)ol AL olgld AES AN o
shte] Yele 2 whaslc}(Table 1).
53] 28] A WP o T R ¥
g EAES Yyl o)l Aed vig
o] A71Zt &, ul, vk 2 FaHE U3t I3
7BE7] dEelch. A FAA e o
=AEE TIT7F 4224 oF 40% AT ¥
< FAsk AR T2 FAAE 322
A o 30%2] AL FA] oy $£AA
7F 124 3192 A (T9)FE 24 289 (T97HAE
FAx7E QF Aex eyt 7] (1988)
457t £ AxE A dele =256 v
£ WA IFT Carotene ko] F-H-3F Ale)
olzjnl, vlE wow EHAxr} HojAcky 3}
$oh A (1992 U Ax A7 o
S, FSAx (A7), JA, F=2E Ax
of Bt g7 HrHA] 2AA7)7E QR
el Y7} At oAy B usigich 7
(1994)2 Az 9L F4L sped 3o
TH8lL 7184 S Yehdtkn 34l
ot B3] SAEE A AXAEE Y
T AFEA AP E£ 9 O A Az
3to Fg3h= Ao

e 3 ay rlo

3

o $eluel WA $ANYE HEAew ¥
o we} AR 37k 129 okl o %olx]
AT 2e FAhe olEH 29 F4 olFel=
o] %o} Alc}

KA FAA ] o2 F5%
102 (T1) 259 (T2)°l 4—

ol gee o

& R

M
9k A7 oA T3-T9oAE 47 0.7,

1.0, 3.3, 40, 4.0, 4.0, 5.7% epich
10—% @RE 129 FE7HA ‘3"1%‘1% 7 2

%01%1711 ¢ ¥ oldet 711”01 v A g
ghte] dqle g 243t

gH(1998) F%o] EAE 59 §x2 =
N E AN
<l °1Eb— Busigle
A Grpibgel A

Fgo] WA 37t FHe Axz ERF3kE
71%e] =9, Z(1949HE 53] FFolst o
= AL H4EAQ mlo]|ZEAl (mycotoxin)
< FFE dx glomg JoFd o FAE 8
3l F3go] WAje] Alg Afole 2§V, F
8 39 7gEE5o] H7|% 3= Mycotoxicose
2 A E 7t gtk i

HWA FAAY e AE EAEE 104

Algo] 0%E velith 2
g1 43 T 259(T2), 404 (T3), 559 (T4),
709 (T5), 854 (T6) X 1002 (T7)7HA z+zh
03, 0.7, 1.9, 3.0, 3.8 ¥ 4.9% £ASS Vel
o] £Algo] A3 FUPRe dAE 2GA
ok T8 Y T9 FHAI7|dl= 8.7 % 103%% &

e wel 53 0] Frbke

rby

29| ARBINAE 14~1/30]4 FaAZckn 3}
oot KEI S8 (1977 Ax AxA 3F

£A 6.5%, 2EHEA 6.0%, 71AEA 155%,

—-221—



Kim et al.: Nutritive Value of Rice Straw

HA FAA wE iR 9 4238
H3H= Table 40 Yeliich HA A 3+
29 TIL 4.09%, T2 401%%A 2 2}
Ro|z] AR, 8 F 404UH AT

B2 (T3)NHE 3.75%% Tiol u]ste] 0.34%
gojzich. 2L T~TT7HAE 3.75~3.62%%
FAAZ G 2 Aol JEhdA] i)
a2y TN E 338%% A "ol &= B¢
£ 23k T1F T9 Alojelli= =ohiAl 3lefo)
0.71% =e]& B BA $AA|¢] - o

SAEL 174% AEJN(TIE 7120 R)
7 F(2004)2 Ax 2AA 49 FU A=z} 7
A 2 Ax A BRA] Ax7)70e] 496014
792 Aol wel A Eazko] xolAl

ﬁ;

rulm i

o

|

o

N m!.

o

o sigict
A} e BE AN} HAAReE
oz & A—i vehgth =A4AI7)7F AR

w2 TioME 128% Y ¥ EJich
Z28]3 T2, T3, T4, TS X T+ =A% ¥
o] 1.10~1.06% T £Alo] JehtA] gkA|
ok T7AZ|oAM Fele oha 2 Fo3 dojj
ok =AY el glojA TiE J|EeE £
o (100%) T7, T8 X Tox= Zt7} 242, 266 %
344% Zrashe Aoz Jehdth o] (1998)F
FEHE $YUPEE =AM EAE A9 &
7] 185, 7571 1.57, 3571 131 2 $57)
1.29%Atk B sl & Age] glojAd H
A w7l 535S o 3 Az A
2% g7 27 AR (THNAE 128%= 2
L A& 2k

FA% S T1 351%, T2 35.8%, T3
36.9%, T4 373%3% AAAH2Z o] Folu
= 7L 2gANL TeollA T9 Al7lell= &
f*‘ii}ﬂ yehA] ekt Awkew 9 =

F TFE FAAE 2olAR SRR A
2 UrEP;kE}. ol FAANT FolAsFH
EgE FE9 o] «F HolA ‘«}7}71‘«}
712 8¥ g2=ry] ol BN £717} A}
A &= —‘i'—%‘—°l @olx7] wieltt.

F3|3 FE FAA ] e} A% B
£+ HolA %}3}7‘1 L Tl vlsiA A4 7]7}
oA we} FrlEl= £AE dEGh
Konno#} Reizo (1958)= <] A%3} tfEo] ¥l
A AAe EAzte) wie} F71 A spgle
0] (1998)= EF Aol RFe2 245l

Table 4. The change of chemical characteristics and in vitro dry matter digestibility according

to collection time in rice straw

Items T1 T2 T3 T4 T5 T6 T7 T8 T9

Crude protein(%) 4.09+0.02° 4.01+0.03" 3.75:0.02° 3.76:0.01° 3.7320.01°  3.67+0.07° 3.62+0.05° 3.59+0.05° 3.38:0.12°
Crude fat(%) 1.28+0.07° 1.10£0.11" 1.11:0.01® 1.08:0.16° 1.06+0.08"  1.08:022° 097+0.03" 094:0.06* 0.840.05°
Crude fiber(%) 35.1 +0.69°35.8 £1.37° 369 027" 37.3 20.76" 37.2 £0.19° 39.5 20.69" 39.5 20.18" 39.6 £0.45° 399 +0.44°
Crude ash(%)  8.77+0.02° 9.75:0.02° 9.45:0.05' 10.32+0.05® 9.87+0.01° 10.67+0.31" 9.87+0.04° 10.50+0.08" 10.69+0.11°
Digestibility(%) 57.82+0.02" 56.48+2.34" 56.44+1.54™ 56.00+1.21" 55.06+1.32" 53.3422.11" 51.63+1.85* 51.74+3.41% 49.75:2.52°

% Means in the same column with different superscripts are significantly different(p<0.01).
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Fig. 1. The change of palatability according
to collection time in rice straw (Holstein).
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