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ABSTRACT

The main nutritional problem of sorghumxsudangrass hybrid (Sorghum
bicolorxSorghum sudanese) silage is low quality and palatability. This experiment was
conducted to evaluate whether organic corn grain and crushed rice addition of
sorghumxsudangrass hybrid silage increases forage quality of the silage. The
sorghumxsudangrass hybrid silages with added comn grain and crushed rice were
similar to conventional corn silage in moisture content. However organic
sorghumxsudangrass hybrid silage had low pH values. Silage added with gain and
byproduct had higher crude ash, acid detergent fiber (ADF) and neutral detergent fiber
(NDF) contents than control corn silages, while its non-fiber carbohydrate (NFC) and
total digestible nutrients (TDN) showed the opposite results. Lactic acid, butyric acid
and lactic percentage of total organic acid (L/T) of sorghumxsudangrass hybrid silages
were higher than those of corn silage, but acetic acid was higher than control. In vitro
dry matter digestibility (IVDMD) of corn silage was higher than other sorghum silages.
Feed intake of sorghumxsudangrass hybrid silage added with crushed rice was
highest among silages. Therefore, these data indicate that crushed rice and corn grain
added sorghumxsudangrass hybrid silage could be recommended as the most
effective treatment for increasing silage quality and palatability.

INTRODUCTION

Sorghumxsudangrass hybrid can be one of the most popular annual summer forage
crops because it is cultivated as a following crop in double cropping systems in Korea.
However, sorghumxsudangrass hybrid is difficult to make good silage from grass due
to the high moisture content at harvest. Sorghumxsudangrass hybrid is also difficult to
preserve as direct-cut silage because the high moisture content causes excessive
fermentation during ensiling. It is often not possible to wilt the forage or harvest to the
desired dry matter content. If the forage is too wet, absorbent materials can be added
to increase the ability of the ensiled mixture to hold water. Agricultural products or
byproducts can be added at the time of ensiling to minimize losses of effluent and they
have the additional advantage of increasing forage quality and feed intake. The main
nutritional problems of sorghumxsudangrass hybrid silage are low quality and feed
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intake. Agricultural products or byproducts as a silage additive may increase forage
quality and feed intake of sorghumxsudangrass hybrid silage. This experiment was
conducted to evaluate the effect of corn grain and crushed rice as an additive on
forage quality of sorghumxsudangrass hybrid silage.

MATERIALS AND METHODS

Fresh sorghumxsudangrass and corn (Zea mays) hybrids were obtained from
Animal Husbandry Extension Farm of Cheonan Yonam College (Cheonan, Korea).
The sorghumxsudangrass hybrid was harvested at first heading stage, and corn was
harvested at yellow stage. Sorghumxsudangrass and corn hybirds ensiled whole or
chopped to a theoretical length of 3cm using a small forage chopper.

The experiment was a randomized complete block design. The three treatments
used were: corn silage as a control (T1), sorghumxsudangrass hybrid silage added
with corn grain (T2) and, sorghumxsudangrass hybrid silage added with crushed rice.
The samples were weighed and dried for 72 h by forced-air drying oven at 65 °C. The
dried samples were reassembled and ground through a Wiley mill using a 1mm
screen.

The pH was measured with a pH meter after macerating a 10-g sample of silage in
100 ml of distilled water. Lactic acid, acetic acid and butyric acid were measured by
high liquid chromatography and gas chromatography. The crude protein (CP) was
determined by the Kjeldahl method (AOAC, 1990), ADF and NDF were measured by
the method of Goering and Van Soest (1970), and IVDMD was determined by the
method of Moore (1970), respectively. Values of non-fiber carbohydrate (NFC) and
total digestible nutrients (TDN) were calculated for forage samples from equation.
Corn and sorghumxsudangrass hybrid silages were provide by fresh form, and offered
as libitum to dairy cattle. During the experiment period, individual feed intake was
measured during 10 minutes.

Data were analyzed with analysis of variance (ANOVA) procedures using the SAS
Statistical Software Package (1999). The mean separation among treatment means
for hybrid, planting date, and harvest stage was obtained by using the Least

Significant Difference (LSD) test. Effects were considered in all statistical calculations
for P-value < 0.05.

RESULTS AND DISCUSSION

An attempt was made of evaluated the feed value of using corn grain and crushed
rice as additive of sorghumxsudangrass hybrid silage (table 1). There is no difference
in moisture and crude protein (CP) contents between corn and sorghumxsudangrass
hybrid silages (p>0.05). Corn silage was lower than other sorghumxsudangrass hybrid
silages for ether extract (EE), NDF and ADF contents, while its NFC and TDN
contents showed the opposite results.

Sorghumxsudangrass hybrid silage added with corn grain and crushed rice lowered
pH values effectively, while the control corn silage had a high pH value. There is no
significant difference in total organic acid. However, sorghumxsudangrass hybrid
silage added with byproducts had higher lactic acid and lactic acid percentage of total
organic acid than corn silage (Table 2).
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Table 1. The chemical composition of corn and sudangrass silage for organic forage
(%)

Moistu

Treatment re CP EE CA NFC NDF ADF TDN WSC

Corn silage 722 90 28 6.0 310 520 37.0 624 6.06
Sudangrass silage | 76.6 9.1 34 87 23.0 591 440 570 7.59
Sudangrass silage Il 745 8.1 20 94 307 541 438 56.3 10.50

Mean 744 88 27 80 283 550 416 58.6 8.05
LSD(0.05) NS NS 032 016 286 3.87 372 314 1.14
Sudangrass silage I=added with corn gain, Sudangrass silage lI=added with crushed
rice, CP=crude protein, EE=ether extract, CA=crude ash, NDF=neutral detergent

fiber, ADF=acid detergent fiber, NFC=non-fiber carbohydrate, TDN=total digestible
nutrients, WSC=water soluble carbohydrate.

Table 2 also summarizes the palatability of silage for dairy cattle. /n vitro dry matter
digestibility (IVDMD) of corn silage was higher than sorghumxsudangrass hybrid
silages. The fresh and dry matter intake of sorghumxsudangrass hybrid silages added
with crushed rice was higher than others among all the treatments.

Sorghumxsudangrass hybrid silage added with corn grain and crushed rice can be
recommended as the most effective treatment for increasing forage quality and
palatability of sorghumxsudangrass hybrid silage.

Table 2. The organic acid, in vitro dry matter digestibility (IVDMD) and feed intake of
corn and sudangrass silage for organic forage

. . Feed intake
Treatment ( 1?'1"0) Organic acid (%) IV(Do/N)lD (kg/animal/10 min.)
' Lactic Acetic Butyric Total L/T ° Fresh DM index
Corn silage 365 817 678 0.07 1502 544 601 274 052 2

Sudangrass silage | 351 1180 253 181 16.13 731 5646 313 042 2
Sudangrass silage Il 356 996 231 170 13.97 714 548 355 0.5 1
Mean 357 998 387 1.19 1504 663 564 3.14 0.50
LSD(0.05) 009 119 073 018 NS 224 284 1.26 0.1

Sudangrass silage I=added with corn gain, Sudangrass silage ll=added with crushed
rice, L/T=lactic acid percentage of total organic acid, DM=dry matter.
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