Journal of the Korean Society of Grassland and Forage Science 35(2) : 159~165, 2015

http://dx.doi.org/10.5333/KGFS.2015.35.2.159

Research Article

ISSN 2287-5824  (Print)
ISSN 2287-5832 (Online)

Mol S22 HIP7F MEIA AIL2|X[2] Al=T1X] & LS EE|
OjX= I
%|7|Z&* - S. llavenil - M. Valan Arasu - 284 - ZI125
E N e ]

Effect of Addition of Chlorella and Lactic

Acid Bacteria on Nutritive Value

and Fermentation Quality of Fresh Rice Straw Silage

Ki Choon Choi*, Soundarrajan llavenil, Mariadhas Valan Arasu, Hyung-Su Park and Won-Ho Kim
National Institute of Animal Science, RDA, Cheonan 331-808, Korea

ABSTRACT

Fresh rice straw silage (RSS) was prepared with lactic acid bacteria (LAB) and chlorella (CA) at the experimental field of

National Institute of Animal Science, Cheonan Province, Korea. This

control treatment without CA and LAB; treatment of 0.1% CA applied without LAB;
treatment of only LAB inoculation without CA; treatment of 0.1% CA

LAB; treatment of 1.0% CA applied without LAB;
inoculated with LAB; treatment of 0.5% CA inoculated with LAB; and

experiment consisted of the following eight treatments:
treatment of 0.5% CA applied without

treatment of 1.0% CA inoculated with LAB. The content

of crude protein of RSS significantly elevated with increased concentration of CA (p<0.05). The levels of acid detergent fiber
(ADF), neutral detergent fiber (NDF), total digestible nutrient (TDN), and in vitro dry matter digestibility (IVDMD) showed no
significant improvement in all treatments when compared to control. However, the quantity of lactic acid in RSS increased in CA

and LAB alone inoculated treatments. Similarly, lactic acid significantly

increased in LAB with CA treatments when compared to

control. In addition, the number of LAB in LAB treatment increased as compared to control and significantly increased by an

increase of CA concentration (p<0.05). Therefore, the nutritive values and
(Key words

quality of RSS can be improved by the addition of CA.

: Chlorella, Lactic acid bacteria, Fresh rice straw, Lactic acid)
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Table 1. Changes of nutritive value and in vitro dry matter digestibility on rice straw silage according to
inoculation of lactic acid bacteria and chlorella

Treatment cpY ADFY NDF® TDN? IVDMD®

(%) (%) (%) (%) (%)

Control 420 43.42 64.31 58.00 38.10

. CA? 0.1% 435 40.91 60.69 57.00 40.95

NON-INV

CA 0.5% 4.40 40.72 64.10 59.01 38.26

CA 1.0% 4.79 42.06 64.01 56.50 38.33

Control 431 42.50 61.64 57.95 40.20

s CA 0.1% 438 41.99 57.82 58.71 39.22

LAB-IN?

CA 0.5% 4.43 42.80 63.66 58.80 38.61

CA 1.0% 4.97 42.50 62.52 59.01 39.51
Main-effect

NON-IN 4.44 41.78 63.28 57.63 38.91

LAB-IN 4.52 4245 61.41 58.62 39.39
Sub-effect

Control 4.26¢ 42.96 62.98 57.98 39.15

CA 0.1% 4.37b 41.45 59.26 57.86 40.09

CA 0.5% 4.42b 41.76 63.88 58.91 38.44

CA 1.0% 4.88a 42.28 63.27 57.76 38.92

Main x Subplot Interaction Ns” NS NS NS NS

D NON-IN: Non-inoculation of lactic acid bacteria, 2 LAB-IN: Inoculation of lactic acid bacteria, > CA: cholrella additive, ¥ CP: Crude
protein, ¥ ADF: Acid detergent fiber, ® NDF: Neutral detergent fiber, ” TDN: Total digestible nutrient, ® IVDMD: in vitro dry matter
digestibility, ” NS: Not significance

a and b: Means with different letters within a column are significantly different at the 5% level.
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Table 2. Changes of pH and organic acids on rice straw silage according to

ZAbstg =l 1 A3 Table 39

inoculation of lactic acid bacteria

and chlorella
Lactate Acetate Butyrate Flieg’s
Treatment pH (% / DM) (%/ DM) (% / DM) score
Control 5.90 0.72 0.40 0.04 Good
NONLINY CA” 0.1% 575 1.16 0.74 0.01 Excellent
CA 0.5% 5.75 1.39 0.91 0.02 Excellent
CA 1.0% 5.76 1.38 0.54 0.02 Excellent
Control 5.69 1.26 0.81 0.00 Excellent
LAB.IN? CA 0.1% 5.75 1.23 0.81 0.00 Excellent
CA 0.5% 5.73 1.34 091 0.00 Excellent
CA 1.0% 5.73 1.48 0.97 0.00 Excellent
Main-effect
NON-IN 5.79 1.16 0.65 0.02 -
LAB-IN 5.73 1.33 0.88 0.00 -
Sub-effect
Control 5.80 0.99b 0.61 0.02 -
CA 0.1% 5.75 1.20b 0.78 0.01 -
CA 0.5% 5.74 1.37a 0.91 0.01 -
CA 1.0% 5.75 1.43a 0.76 0.01 -
Main x Subplot Interaction NsY NS NS NS -

D NON-IN: Non-inoculation of lactic acid bacteria, ? LAB-IN: Inoculation of lactic acid bacteria, ¥ CA: cholrella additive, ¥ NS: Not

significance

a and b: Means with different letters within a column are significantly different at the 5% level.
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Table 3. Changes of microbes on rice straw silage according to inoculation of lactic acid bacteria and chlorella

Treatment LSAB4)5) \geast Flungi
(x10°CFU”/g) (x10°CFU/g) (x10°CFU/g)
Control 0.017 4.10 0
NON.IN" CAY 0.1% 133 115 03
CA 0.5% 1.34 1.16 0.5
CA 1.0% 1.88 1.57 0.9
Control 1.30 1.0 0
LAB.IN? CA 0.1% 1.88 1.23 2.9
CA 0.5% 1.95 1.68 0
CA 1.0% 2.86 2.65 3.1
Main-effect
NON-IN 1.56b 2.00 0.43
LAB-IN 2.00a 1.64 1.50
Sub-effect
Control 1.49b 2.55 0.00
CA 0.1% 1.61b 1.19 1.60
CA 0.5% 1.65b 1.42 0.25
CA 1.0% 2.37a 2.11 2.00
Main x Subplot Interaction NS NS NS

D NON-IN: Non-inoculation of lactic acid bacteria, 2 LAB-IN: Inoculation of lactic acid bacteria, ¥ CA: cholrella additive, ¥ Lactic acid

bacteria, ¥ CFU: Colony per unit ® NS: Not significance.

a and b: Means with different letters within a column are significantly different at the 5% level.
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