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ABSTRACT

We evaluated the suitability of six tropical grassPigitaria eriantha Steud, Paspalum atratum SesmllPanicum
maximum Jacq., Setaria sphacelata (Schumacher) MBrasharia brizantha Stapf, and Chloris gayana Kyras
feed for swamp buffalo (Bubalus bubalis) in Thaillaifhe grasses were cultivated in Okinawa, Japaud, #heir
nutritional characteristics were evaluated by measy chemical composition and in vitro digestibilitWe also
compared in vitro dry matter digestibility (IVDMDgsults obtained using three different methods.d€rprotein
content was highest in B. brizantha (7.2%) and kiwe D. eriantha (5.4%). Averaged across all siasges, the
neutral and acid detergent fiber contents were @tahd 34.7%, respectively. The IVDMD measured bybtiffalo
rumen inocula method ranged from 64.2% for C. gaysm 71.4% for P. atratum. In comparison, the IVDMD
measured using the cattle rumen inocula methodedrigpm 54.3% in C. gayana to 63.4% in P. atratiiimus, the
IVDMD of all experimental grasses was higher infalaf (66.2%) than in dairy cattle (57.7%). The IVDMf the
experimental grasses by swamp buffalo could benattid based on the high correlation (r=0.9847) wvifte value
obtained using the dairy cattle rumen inocula mdthour results showed that all six grasses wouldtligable as
basal feedstuffs to supply crude protein and ffbesswamp buffalo.
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INTRODUCTION

Asian buffalo can be divided into two subspeciégerine (water) buffalo Bubalus arneeand swamp buffalo
(Bubalus bubalis Although these subspecies have different gerisits, body size, horn shape, and skin color,
both are useful domestic animals for paddy culivein small farms, and are important for milk afod meat
production in Asia [1, 2]. The world buffalo poptitan is approximately 198 million [3], and 97% dfet buffalo
population is reared in Asia. Thailand has appraéty 1.52 million buffalo, which are reared exigak/ by small
farmers, mainly in the northeast region. Althoughre have been some reports on the growth ratk,and meat
production, and reproduction of buffalo [4, 5], thas still a need to collect robust data on boffgfowth and
production. Inadequate availability of feed and latilization of quality feedstuffs have contributedpoor buffalo
production. Poor economic conditions also affe@ #bility of farmers to buy fertilizers, produceghiquality
silage, and produce grain on a commercial scals.titought that buffalo are better able to digestquality feeds
than are cattle. In particular, the buffalo rumsrable to degrade crude protein and plant fibefsTBe longer
retention time of plant material in the buffalo remresults in higher degradability and digestiilln ruminants,
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rumen microbes can convert plant protein and fisroomponents into proteins and volatile fatty acidisich are
used for various biological activities.

A previous study on more than 1500 forage samptas different parts of the world showed that theamelry
matter digestibility coefficient of tropical grassevas 54%, 13% lower than that of temperate grdsse®]. The
digestibility and protein content of tropical grassis affected by the growth stage, cutting fregyemand soil
fertility (amount of nitrogen fertilizer appliedYhe mean dry matter digestibility d@igitaria decumbensStent,
Chloris gayanaKunth, andPanicum maximurdacq. was determined to be 60.0%, 58.0%, and 5#&8pectively
[9]. Jetana [10] studied the potential benefitsnafural feed resources for buffalo in Thailand, dodnd that
pangola Digitaria spp.) hay and Ruzi grass were suitable as basdlfte buffalo. Improving the nutrient supply
from plant materials with low lignin contents anidter contents of protein and carbohydrates thafeimentable
in the buffalo rumen will increase buffalo prodocti

The aim of this study was to evaluate the suitigbdf six tropical grasses as feed for swamp baffBlL bubalig in
Thailand. To evaluate their nutritional profilese wneasured chemical composition aimdvitro dry matter
digestibility (IVDMD) of the six grasses using thmiffalo and cattle rumen inocula methods, as wsllaa
enzymatic method.

MATERIALSAND METHODS

Preparation of plant samples and chemical analysis

Six tropical grasse®figitaria erianthaSteud (cv. TvansvarvaPaspalum atratunswallen,Panicum maximur(cv.
Ham. L), Setaria sphacelat§Schumacher) Moss (var. splendida cv. SplenBeg¢charia brizanthaStapf (cv. MG-

5) andChloris gayana(cv. Callide), were used in this experiment. Albgses were cultivated in an experimental
field at the University of the Ryukyus, Okinawapda, and cut at the first growing period. Fertilizeas applied
according to a standardized formula used in thekRRydslands, Okinawa. After harvesting, plant saesplvere
dried to constant weight in an air-forced oven @tG Then, each sample was ground through a 1-meeisand
stored in a plastic bottle at room temperaturetdmacontent in the samples was analyzed by th&l&lg method
[11] and plant fiber was measured by the deterfieet fractionation system [12].

Measurement of in vitro dry matter digestibility

The rumen contents of swamp buffalo were colleftech four adult female buffaloes (average body Wgi§05.2
kg). These animals were allowed to graze from @00to 3:00 pm in a native tropical grass field as&tsart
University (Kamphaengsaen Campus, Thailand) anduwoed 8.1 kg (on a dry matter basis) per day.

The rumen contents of dairy cattle were collectethftwo adult female Holstein cows at the ExperitabRarm of
the Tokyo University of Agriculture and Technologyokyo, Japan. The cows were fed roughage and otrates
(7:3, on an air-dry weight basis). Each rumen austsample was filtered through double gauze aedrtimen
liquor was divided into aliquots to prepare thedula. The IVDMD of all samples was measured ushm tivo-
stage technique described by Tilley and Terry [MBasurement of digestibility was also tested usingnzymatic
pepsin-cellulase assay as described by Goto andavifi4].

Statistical analysis
Data were subjected to analysis of variance toctlelifferences among means. Linear regressionsdagtwatasets
were conducted using the correlation function atideed by Yoshida [15].

RESULTSAND DISCUSSION

Chemical composition of experimental grasses

Table 1 shows the chemical composition of the gspeeimental grasses. The crude protein (CP) comtasthighest
in B. brizantha(7.2%) and lowest iD. eriantha(5.4%). The neutral detergent fiber (NDF) contehC. gayana
(68.0%) was slightly higher than that Bf atratum(59.0%). The acid detergent fiber (ADF) contemtged from
32.1% inP. atratumto 37.1% inP. maximumbut this difference was not statistically sigoéfit.
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Table 1. Chemical composition of six experimental grasses (DM %)

Grass species &P NDP ADFY HM?
Digitaria eriantha 5.4 62.5 34.7 27.8
Paspalum atratum 6.7 59.0 32.1 26.9
Panicummaximum 6.2 65.5 37.1 28.4
Setaria sphacelata 6.0 65.2 35.1 30.1
Bracharia brizantha 7.2 65.2 345 30.7
Chloris gayan 5.7 68.0 34.5 335

1) Crude protein, 2) Neutral detergent fiber, 3)jdAdetergent fiber
4) Hemicellulose (difference between NDF and ADF).

P. atratumis native to South America and Brazil, and theeofive experimental grasses are native to Afridaof

the grasses are distributed in humid subtropicdltespical areas. The performance of livestocktigatnd sheep)
grazing on grasses is affected by the leaf ratie, @rowth stage) and soil fertility (amount ofragen fertilizer
applied) [16]. In general, the CP content of trapigrasses rapidly decreases after flowering anl imcreasing
fiber contents in plant tissues. In our previousdgt[17], we compared the CP contentsRof maximumvar.
trichoglume andC. gayanacultivated in an experimental field in Kyushu, dapand found that the leaf CP content
of P. maximundecreased from 13.4% at the pre-blooming stage9d% at the blooming stage. In contrast, the CP
content in the leaf and stem Gf gayanadid not vary significantly between the pre-bloomi(v.5% and 3.2%,
respectively) and blooming (8.8% and 3.7%, respelyt) stages.

Invitro dry matter digestibility of experimental grasses

The IVDMD determined using rumen inocula of buffabmged from 64.2% i€. gayanato 71.4% inP. atratum
The IVDMD measured by the cattle rumen inocula méttanged from 54.3% i@. gayanao 63.4% inP. atratum
Thus, the IVDMD of all experiment grasses was highéuffalo (66.2%) than in dairy cattle (57.7%).

Table2. In vitro dry matter digestibility (%) of six grasses measured by three different methods

Grass species Buffalo rumen inocula method  Cattieen inocula method  Enzymatic metflod
Digitaria eriantha 64.8+0.90 59.0+0.96 52.2+1.160
Paspalum atratum 71.4+0.90 63.4+0.96 58.4+0.90
Panicum maximum 64.3x0.96 57.1+0.96 51.5+1.16
Setaria sphacelata 65.620.90 55.1+0.90 54.3+1.16
Bracharia brizantha 66.9+0.90 57.320.96 48.8+1.10
Chloris gayana 64.2+0.90 54.3+0.90 48.3+1.10

1) Pepsin-cellulase assay
2) Mean +standard deviation. Within a row, diffatesuperscripts indicate significant difference (P85).

Bartocci et al. [18] compared the rumen ecologpuffalo and cattle kept under similar conditionsd dound that
buffalo utilize feed more efficiently, with 2%—-3%gher feed digestibility. Pirmohammadi et al. [18lidied the
relationship between the NDF content and chewirtabier of buffalo, and showed that digestibility ADF and
NDF significantly decreased as the fiber contestéased. In our experiment, all the grasses weneestzd at
similar cutting intervals (40 to 50 days) and feaéid with the same amount of nitrogen, phosphaans, potassium
(N:P,Os:K,0=7:4:5). The physical structure and susceptibitifythe plant parts to microbial breakdown were
related to differences imivitro digestibility.

Table 3. Chemical component and digestible matter yields of six grasses (DM kg/ha)

Grass Specit CFY NDF? ADF? Digestible matte”
Digitaria eriantha 240.5 2767.4 1537.2 2870.7
Paspalum atratum 153.9 1363.0 742.0 1650.3
Panicummaximum 125.3 1320.7 748.7 1297.2
Setaria sphacelata 138.% 1497.8 805.3 1507.0
Bracharia brizantha 87.9 799.4 422.7 820.0
Chloris gayana 86.7 1032.6 524.0 975.3

1) Crude protein, 2) Neutral detergent fiber, 3) Adietergent fiber
4) Estimated value from in vitro dry matte digeiitppby buffalo.
a,b,c: Within a column, different superscript lestendicate significant difference (p<0.05).
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Yield of nutritional components of experimental grasses

The chemical component and digestible dry matteldgi were calculated based on buffalo digestib{fitgble 3).
The CP yield was highest . eriantha(240.5 kg) and lowest i€. gayana86.7 kg). The CP vyield iB. brizantha
was similar to that of. gayanabut its NDF yield was lower than those of theestgrasses.

The digestible dry matter yield was highesDineriantha(2870.7 kg) and lowest iB. brizantha(820.0 kg). Jetana
[10] concluded that pangola hay, which is produtech Digitaria spp., was suitable as a basal diet for buffalo.

Comparison of three methods to determinein vitro dry matter digestibility

The IVDMD results obtained using the vitro cattle rumen inocula method were very stronglyredated with
those obtained using thie vitro buffalo rumen inocula method (r=0.9847; FigureThe IVDMD results obtained
using the enzymatic method were correlated witts¢habtained using thia vitro buffalo rumen inocula method
(r=0.87399; Figure 2). However, there was a strorogerelation between the IVDMD obtained using tatle
rumen inocula method and the enzymatic method 925(; Figure 3).
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Figurel. Relationship between in vitre dry matter digestibilie
(%) as found using buffalo rumen fluids and enzyme-cellulase
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In this experiment, the IVDMD estimates were maibpased on the method described by Terry [13]. Wiedahat
the IVDMD for buffalo was strongly correlated withat estimated using the vitro cattle rumen inocula method.
These results showed that ihevitro method for measuring digestibility can be useddtimate the digestibility of
grasses by buffalo.

CONCLUSION

We cultivated six tropical grasséb. erianthg P. atratum P. maximumS. sphacelataB. brizantha and C.
gayang in Okinawa, Japan, and measured their chemigaposition andn vitro digestibility. Then, we evaluated
their dietary suitability for rearing swamp buffalo Thailand. The CP content was highesBirbrizantha(7.2%),
and the NDF and ADF contents averaged across xhexpierimental grasses were 64.2% and 34.7%, rixaplgc
The IVDMD of all experimental grasses was highebirifalo (66.2%) than in dairy cattle (57.7%). Wesaafound
that IVDMD of experimental grasses by swamp buffadald be estimated based on the high correlatio®.9847)
with the value obtained using thevitro cattle rumen inocula method. Therefore, our ressfiow that all of these
grasses are suitable as basal feedstuffs for svearffglo to supply crude protein and fiber to thetdi

Although these results could be used to deviseedirig program for buffalo, further research is iegp to
determine the persistence of each grass in Théitbeir palatability to buffalo, and thein vivo digestibility.
Furthermore, it would be interesting to compare laboratory-scale results with those collected darger (e.g.,
farm) scale.
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