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Summary

This study was underiaken a1 Gowa, Scuth Sulawesi, Indcnesia, as part of a larger farage geactic rescurce cval-
ualion projecf. The experimental program censisted of a field experiment where grass and legume species were grown
in monocultures and the dry matter yield, rumen bag digestihility (RBDMD) and N contert cf leaf and stem com
panents were monilored in the wet and dry seasans. Fight species af grass (Brachiaria decumbens cv. Basilisk, Panenm
maximum cv  Riversdale, {7rochioa pultidans CP1 41192, Imperate cylindricn from Maiwa, Scuth Sulawesi, Digitarin
milanjiana CP1 41193, Cenchrus citiaris v Malcpo, fleteropogon ccntorius and Selaria sphaeclnta cv. Splenda) were
studied. F. moximum was the highest yielding grass in the wet season and B. decumbens in the dry seasan The highest
RBDMD in 1he whele plants were U. pulinlens, P. maximum, S. sphacelata and 0. milanjiane afler 2 weeks regrawth
in cycle U and 8. sphacelata, B. decumébens, 1) milanjiona and C. ciliaris in cycle 2. Whesn fctal digestible DM was
calculated for the whole of cvele 1, P. maximum, B. decumbens and S sphaceleta were superior. but B. decurnbens
produced cver twice as much as the other species in the dry seasen (cycle 2). The leal N concentraticn al all grasses
exceeded 1.0%, (6.25%, crude protein) jin the regrowth in cycle 1 but did nol exceed 0 5% in the dry season regrowth
{cycle 2).

{Key Wards: Grasses, DM Yield, Rumen Rag Digesuhility]

Introduction

South Sulawesi is an important cattle producing
area of Indonesia and has extensive areas of gra-
ssland of low productivity. Most livestock farms
are small. The smallholders produce cattle, buffalo,
horses and goats either as single or mixed cnter-
prises. Herd sizes range from 2 to 30 head per
farm. Generally the animals are allowed to graze
freely on the natural grasslands during the day,
while at night they are kept in pens or yards near
the farmer’s house.

Most of the natural grasslands of South Sula-
wesi are dominated by Imperata cylindrica (alang-
alang), Axonopus, Heteropogon and Andropogon
grasses and have low carrying and fattening ca
pacitics, The seasonal imbalance between pasture
guality and animal requirement remains one of
the maost serious problems retarding the develop-
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ment of the livestock industry in Eastern Jadoncsia.
The problems associated with these shortages of
feed especially in terms of their seasonal availability
and quality can potentially be overcome by the
introduction of morc productive grasses and legu-
mes, together with proper ferliliser and grazing
management. This study was undertaken to assess
the yield and digestibility of a range of grasscs
with particular refercnce to the effect of ape of
regrowth on digestibility and the ability to maintain
yield and digestibility into the dry season.

Matarials and Methods

Details of the rumen bag dry matter digestibility
{RBDMD) method were presented in Bulo et al.
(1992) and a description of the experimental site
and management in Bulo et al. (1994). Conse-
quently only a very brief description of the site and
methods are presented here. The experimental site
was located at the BPT (Balai Penelitian Ternak)
experiment station at Gowa, South Sulawesi Indo-
nesta. The soil is 3 well drained, highly permeable,
silty clay loam with pH 6. Mean annual rainfall
is in excess of 2,000 mm, most of which falls
during the period November to April. The monthly
temperature is relatively constant {mean 297T), bul
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the mean duily lemperature can range from 19.57
to 3550 This study was part of a larger
genetic tesource evaluation project from which the
cight of the most promising grasses (table 1) were
grown as monocultures in 2 m X 5 m plots and
cut alter varying periods in both the wet and dry
season 1o assess their yield over time and nutsifive
value. They were grown {rom vegetative material
except for P. maximuwnm which was grown from
seed. Alter establishmeni the plots were fertilised
with 200 kg/ha triple superphosphate and 100 kgjha
urca. They were subseyuently cut to a heipht
af 12,5 cm above ground level and allowed to
grow for 14, 28, 42 and 56 days. At the 56 day
harvest the plots were all re-cut 10 12,5 c¢m and
the regrowth cycle repeated (cycle 1). The dry
season harvest consisted of 157 days regrowth from
the area cut at 42 days in cycle |I.

TABLE 1. SPECIES SOWN FOR YIELD AND NUTRITIVE
VALUE STUDY

. , Abhbrevi-
Species name Cultivars By
tion
Brachiaria decumbens cv. Basilisk R.d.
Panicurn maxumura cv. Riversdale P.m.
Urachioa pullulans  CP1 41192 U.p.
Imperata cylindrica  ex. Maiwa lc
Digitarie milanyicna CPI 41192 D.m.
Cenchrus ciliaris cv, Malopo Cec.
Heteropogan contortus ex Maiwa H.c
Setaria spharceialn cv. Splenda Ss.

* Notatioe used in subsequent figure.

After harvest the plants were separated into
leaf’ and stem fractions, dried in an oven for 48

hours at 65°C, weighed and then gronnd in a mill
to pass through a 2mm screen, dry matter diges-
tbility and total nitrogen were then determined.
Ruinen bag digestibility involved the usc of dacron
bags (7 X 14 < in size; 44 micron) containing
1-3 g of sample with six bags per goat and an
imcubation time of 48 hours. Total N (%) was
obtained by the autoanalyzer method of ‘Thomas
ct ab (1967) after digestion in H,SO,.

The statistical analysis of (he data Trom the
latin square design was carried out using the
GENSTAT computer program. Cutling periods
were analysed only within cycles, since the length
of the periods varied with cycles and no compari-
sons were passible.

Results

Dry matter yields
Cyele 1

Dry matter yields of all the grass species
creased throughout cycle | (fignre 1a). The highest
leaf production at the end of the 56 day growth
cycie was recorded in 2. maximum, followed by
S. the Jowest production was
recorded by U. pullulans. Leal yields equalled or
cxceeded stem yiclds at all Umes except at the two
low values of 479, for U. pullulans after 42 days
and S sphacelale after 56 days (1able 2). The
highest percentage of leaf in Cycle | was 90%, for
1. cylindrice at 28 days (table 2). All spceies had
their highest leaf percentages at the 14 or 28 day
harvests and lower ratios thereafter except in the
case of I. cylindrice which was lower at 14 days
than at 28, 42 and 56 days (1able 2).

n-

sphacelatee  and

TABLE 2. LEAF PERCENTAGES OF GRASS SPFCIES IN CYCLE 1 AND 2.

Regrowth time (days)

Species ........................ (‘\ml: 1 0060000000000 aC - - Cycle 2
14 28 42 $6 ° 157
B. decumbens 76 76 52 58 60
P. maximum 57 &4 62 58 76
U. pullulans 74 58 47 52 50
1. eylindrica 78 90 83 30 84
fi. milanjtana 57 86 74 72 7
C. ciiaris 78 63 57 50 75
H. contortus 76 82 50 69 87
S. sphacelaia 83 75 52 7 57
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Figure 1. Dry matter yield {kg /ha) of eaf and stem
components of grasses in c¢ycle 1 and
?. The numbers on the abscissa of figure
‘a show the regrowth periods in days. The
cyce 2 regrowth period for figure “b was
157 days.

Cyele 2
Cycle 2 extended for 157 days, from March
25 (o August 30, 1986 and the total rainfall was
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[_"_I leaf-1sd 0.05

Stem-lsd 0.05

550 mm. Rainfall was favourable thraughout the
period except in the 2 weeks before harvest when
no rain was recorded.

The total DM vield of B. decumébens was sig-
nificantly higher (p < 0.05) than all other species
(ligure Ib). I eylindrica, H. contortus, U. pullu-
lans, C. ciliaris and D. milanjiane were in the
second highest yielding group and the lowest yields
were from 8. sphacelaie and P. maximum. The
DM vyield for the whole tops ranged (rom a
high of 5,700 kpg/ha in B. decumbens to a low
of 1910 kg/ha in P. maximum. The trends in leaf
DM yields were similar to those of the total DM
vields with B. decumbens having the highest yield.
The second highest yielding group inciuded D.
milanjiana, C. cilioris, 1. cylindrica and H. con-
tortus and the lowest yielding group included U.
pullulens, P. maximum and S, sphacelala. Therc
were marked differences in the leafiness of the
species after the 157 day regrowth period (table
2) ranging from 309% in U. pullulans to 879% in
D. milanjicha.

Rumen bag dry malter digestibility (%, RBDMD)
Cyvcle 1

There were marked differences between species
in RBDMD. At 14 days leaf values rapged from
52.8% in 1. cyclindrica up to 68.8% in U. pullulans
(table 3) while for stern the values ranged from
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51.9% in I eylindrica up 10 62.3% in H. contorius
{table 3). Leasl RBIDMD was higher than stem in
all species except H. contortus at 14 days (lable
3). After 56 days regrowth RBDMD had declined
in the leaf and stem of all species. In leaf, this
decline ranged from 0.41% day™ in C. cilieris up
to 0249, day™" in D. milanjiana (table 3) and in
stern from 0.15% day’ in U. pullulans and D.
milanjiane up to 0.33% day” i H. contortus.
Calcnlated rumen bag DMD of the combined leaf
and stem at 14 days ranged from 52.6% in I
cylindrica to 66.39, in 1. puliulans while at 56
days the values were 4519, in . cylindrica and
5899% in P. muximum (table 4). The decline in

RBDMD with age ranged from 0.15% day™ in
P. maximum and C. ciliaris up to 024% day™
in U. puliuilons.

Cycle 2

As in cycle | there were significant differences
between species in RBDMD. In leaf this was
between 44,29 in I cylindricg and 64.6% in B.
decumbens, while for stem it was from 45.7% in
t{. contortus o 55.0% in S. sphacelata (table 3).
The whole plant values ranged from 43.9% in L
eylindrica vp to 5949 in S. sphacelatu (table
4).

TABLE 3. RUMEN BAG DRY MATTER DIGESTIBILITY OF GRASS LEAF AND STEM IN CYCLE 1 AND 2 AND THE

DECLINE BETWEEN 14 AND 56 DAYS

.............................. Cycle 1o Cycle 2

Species 14 d RBDMD 56 d RBDMD 14-56 d decline 157 d RBDMD
%) %) _ (% day™) )

Leaf Stem Leaf Stem Leaf Stem Leaf Stem

B. decumiens 62.6 60.5 559 533 0.16 0.17 64.6 50.6

P. maximum 67.7 621 61.4 553 0.15 0.16 58.1 52.6

U pulluians 68.8 59.1 59.4 52.6 0.22 0.15 56.6 52,0

1. cylindrica 52.8 51.9 45.9 41.8 0.16 0.24 442 46.8

D. milanjiana 873 588 57.2 522 0.24 0.5 59.4 535

C. cilinris 61.8 59.7 £7.1 528 0.11 0.16 61.7 46.2

H. contortus 57.0 62.3 49.3 48.6 0.]8 0.33 47.6 457

S. sphacelata 66.1 60.4 5R.1 528 0.19 0.18 62.7 550
leaf  lsd (p = 0.05) 2.8 27
stem Isd (p = 0.05) 2.5 2.2

TABLE 4. RUMEN BAG DRY MATTER DIGESTIBILITY CF COMBINED LEAF AND STEM OF PLANTS IN CYCLE 1
AND 2 AND THE DECIINE BETWEEN 14 AND 56 DAYS

........................... Cycle | crrtorersecnsisneiasssnnine Cycle 2

Species 14 d RBDMD 56 4 RBDMD 14-56 d decline 157 ¢ RBDMD
% (%) {day " (%
B. decirmbens 62.3 54.8 0.18 59.0
P maximum 65.3 58.9 0.15 56.8
U. pullidans 66.3 56.2 0.24 54.3
I eylindrica 52.6 45.1 0.18 439
D. milanjiana 63.5 $5.8 0.18 587
C. ciliaris 61.3 55.0 0.15 57.8
H. contortus 58.3 49.1 0.22 474
S. sphaceluta 65.1 55.3 0.23 59.4
1sd {(p = 0.05) 2.6 2.4
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Figure 2. DDM yield (kg/ha) of leaf and stem
comparents of grasses in cycle 1 anc
2. The numbers on tre ahscissa of {gure
2a show the regrowth periods of in days.
Tre cycle 2 regrowth period for figure 2b
was 187 days.

Yield of digestible dry matter (DDM) of grasses
Cycle |
In cycle 1 the ranking of species for DDM
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yield was similar to that of DM wyield but 7.
cylindrica become the lowest in DDM yield be-
causc of low DMD digestibility in both the leaf
and stem (figure 2a). DDM increased throughout
the 56 day period in all species. 1t was highest
in D. milanjiane after 14 and 28 days regrowth
and in B. decwnbens and 8. sphaceinte after 42
days but after 56 days it was highestin 2 mast-
mum (figure 2a).

Cycle 2

In cycle 2, which was cut after 157 days, high-
est leal and whole plant DDM leaf yield was
recorded in B. decumbens, which produced almost
twice as much as any of the other species. The
second highest DDM leaf yielding group included
C. cidiaris, D. milanjiana, H. contortus and I
cylindrica which were not different from each
other but significantly higher than the group
containing U. pullularns, P. maximum and S. sph
acelata (figure 2b).

Nitrogen coneentration jn leaf and stem fractians
of grasses

For the limited number ol samples available
at the 14 day sampling, the N concentration in
stem and [eaf varied from 1% in B. decumbens
up to 47, in S. sphacelate (table 5). Al 56 days
the orly leaf to exceed 1% N was /. pullulars,
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while the stem N contents ranged 0.4-0.8%, the
stem N always being lower than the leal. Afier

157 days regrowth (cycle 2) leaf and stem N
concentration never exceeded 0.5%,.

TABLE 5. NITROGEN CONCENTRATION (2z) IN LEAF AND STEM FRACTIONS OF GRASSES IN CYCLF | AND 2

........................... Cycle T resermrrrariorrommanin. Cycle 2
Species 14 d 56 d 157 d o
o Leaf Stem Leaf Stem Leal Stem
B. decumbens - 1.0 1.0 0.5 0.2 0.2
P. maximum - - [0 0.4 0.5 0.2
U. pulluluns - 1.2 0.6 0.4 0.3
{. cylindrica 20 1.3 1.0 0.7 0.3 0.2
D milanjtana 30 - 1.0 0.8 0.5 0.2
O ciliaris 32 2. 1.0 0.6 0.3 02
H. contortus = 1.0 0.5 0.3 0.3
S. sphacelata 4.0 - 1.0 0.5 0.4 0.3
— iosulficient sasaple
Discussion leaves found in this study 1s in agreement with

Dry matter yield

P. maxtmum was the top ranking grass in the
wet season with B. decumbens also in ihc next
group while B. decumbens was far superior in the
dry season. These species were also the highest
yiclding in studies conducted in N.E. Thailand by
Topark-Ngarm and  Gutteridge (1983). Of the
species evaluated in this study, H. decumbens ful-
filled the criterion of most even wet and dry season
yield considered by Whiteman (1980) 10 be an
important attribute. This advantage appeared 1o
be related to root system in B.
decumbens which confers the ability to respond to
smali amounts of rainfail,

There was less variation lcal percentage
among the grasses than the legume evaluation
(Bulo et al., 1994) and the runking of the species
was uraltered by the inclusion of this parameter.

the exlensive

mn

Dry matter digestibility

The lowest RBDMD was recorded for 1. ey-
lindrica whilc the highest were B. decumbens, P.
maxihum, U. pulludans and 8. sphacelote. The
maximum whole plant RBDMD of 66.3% found
in U. pulivians after 14 days regrowth in cycle
1 is lower than (he 81.29 found in 14 day old
3. ruziziensis by Reid et al. (1973), probably due
lo @ greater stem component in the Urachloa
pullulans. The lower digestibility of stems than
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earlice findings reported by Hacker and Minson
{1981}, but the mear difference of 5.7% found for
P. maximum is larger than the 109 reported by
Laredo and Minson (1973) using sheep 1o deter-
mine RBDMD.

The decline in RBDMD with age found in this
study is also in agreement with earlier studies
{Hacker and Minson, 1981). The small increase
in RBDMD ketwecn 14 and 28 days found in B,
decumbens (data not presented) is similar in mag-
nitude to the increase of 0.8% day ' reported by
Gricve and Osbourn (1965). However, the decline
in RBDMD between 28 and 56 days more than
counteracted this small gain so there was an overall
decline during the 56 day regrowth cycle. Minson
(1971) recorded a decline of 0.2% day™ in Paricum
sp. which is similar to the 0.15% day' decline
found in the present study. The decline
RBDMD of 0.15% day™® in C. ciliaris found
in this study is intermediate bhetween the loss
ol 0.1% per day reported by Milford and Minson
(1968) and the 0.29, day™ reported by Playne
(1972).

in

Yield of digestible DM

Amongst the grasses, P. mazimum and S
sphacelata werc best performers in the wet season
but B. decunbens was clearly superior during the
dry season (figure I). This superiority is duc to
both 1he higher DM yield (figure 1) and higher
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RBOMI) (tabies 3 and 4) in cycic 2.

A fturther difficulty encountered in translaling
the amount of DDM on offer to animal produc-
tUon is that omly & small amount of the DM
produced may be caten (Parsons ct al, J983), and
there is [ikely to be considerable selection of leaf
material in preference to stems. Whilst the volun-
tary intake of temperate forages can usuaily be
related to in-vitro DMD (Minson, 1982). Minson
(1971) lTound that large varietal diiferences in the
intake of tropical grasses could not be accounted
for by differcnces in DMD. Laredo and Minson
(1973) reported large differences in the stope and
intercept of the linear regression between DM
intake and DMD with a significant positive rela-
tionship for the leaf component but non-signilicant
relationshep for the stem in 4 out of the 5 species
studied. Since voluntary intake isthe prime deter
minant of potential animal performance and the
variability of 1he relationship between voluntary
intake and DMD is so great, the ability to predict
antmal preoductivity from a measure of DMD has
to be seriously questioned. In forage evaluation
programs the best that can be achieved is to select
species for animal evaluation that fulfil the criteria
of having a satisfactory supply of digestible dry
matter, in particular a high proportion of leaf.

The t(wa highest yielding grasses . moximum
and B. decumbens reinforce the importance of
whole year production cspecially if only one species
is being considered for the grass component of
a pasture. On the basis of whale plant DDM
production, P. maximwn is clearly the best wet
season plant. However, over a whole ycur B.
decumbens has a more consistent DIIM production
(figure 2) and even allowing for a lower proportion
of lcaf for some of the year it would probably
be the betier species.

Nitrogen percentage

A consideration of the nitrogen contents (lable
5) does little to clarify the chotee of species. As
pointed out by Leng (1985) a further constraint
is that the species musl be capable of supplying
adequate soluble prolcin to maintain an aclive
rumen. The critical level of crude protein required
in a pasture before intake is reduced by N defi
ciency has bheen estimated at between 6.09% and
8.5% (1.09 10 1.289, N) by Blaxter and Wilson
(1963), Milford and Minsan (1966), and Minson
and Milford {1967). Whilst the leaf of the grasses
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analysed exceeded (his fower ievel of [.09% alter
14 days regrowth all values excepl U. pulluluns
were below this at the other harvests, The stem
component was below 1.09%, in all harvests except
C. ciliars at 14 days in cycle |I. As for DPMD
it s impossible to translate these results into animal
production because of animal sclection traits. In
systems where plant praotein is deficient area fed
as a supplement wmay alleviate this deficiency
(Alexander et al., 1970).

Conclusions

In the environment under which these studies
were underiaken B. decumbens. species was assessed
as having the¢ most potential. The results of dry
matter production, and changes in the proportion
in Jeal and stem and digestibility of plant parts
throughout the year emphasize the importance of
evaluating species over the full range of seascnal
variables.
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