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Summary

An experiment was conducted to study the effect of frequency of defeliation an the ensiling
characteristics and nutritive value of Guincaccatype 'A’ (Panticum maximum Jacq) grass. Guinea grass
harvested at 2, 3, 4, 5, 6, 7, 8, 9, 10 and 12-week cutting intervals was chopped (2 cm) and ensiled
alone or with the addition of coconnt (Cocas nueifera 1.) meal (w/w-f1esh weight basis), for periods
of 6, 7 ar 8 weeks in 2-litre iabaratory silos. Dry matler, water soluble carbohydrates, lactic acid, pH,
ash, nitrogen and digestibility i vitro were measured in representative samples of preensiled and ensiled
material.

Dry matter content of silages prepared Irom herbage harvested at 2 and 3 wecks intervals was Jower
(P <0.05) comparcd to longer deloliation intcrvals. The pH of silage preparcd from herbage over 8
weeks old were higher (P <0.05) than ihosc haivested below 8 wecks. The water soluble carbohydrate
cantent of silage prepared from 3-weekly defoliated heshage was higher (P <{0.05) than those prepared
from longer periods. Lengthened growth period decreased (P <0.001) the crude protein content of the
ensiled material, whereas the addition of coconut meal resulted in narginal increases. fa vitro organic

matter digestibility o f the silages decrensed (P <<0.05) witly the increase in forage maturity.
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Introductian

Considerable amount of research has been
done (o study the effect of frequency of defolia-
tion on the yield and nutritive value of Guinea
grass (Panicum maximum lacq.). In general, it is
accepted that the dry matter yields increase
(Panditharatne, et al., 1978; Pathirana et al.,
1980; Peiris, 1985) while the crude protein and
digestibility decrease with longer interval between
defoliations. Generally, tropical forages are low in
waler soluble carbohydrates which are important
for the eusiling process. Information regarding the
effect of frequency of defoliation on water soluble
carbohydrate contents and their subsequent effect
an cnsiling characteristics is lacking.

The objective of the study reported here was to
mvestigate the effect of frequency of defoliation
on the cnsiling characterislics and nutritive valug
aof Guinea grass.
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Materials and Methods

Preparation of silage:

The materials used in this study were obtajned
from an ongoing field experiment at the
Veterinary Research Institute, Peradeniya (wet
zone), Sri Lanka. The above experiment (rando-
mised block with 4 replicates) was designed to
study the effect of frequency of defoliation (2
to 12 week cycle) on the yield and nutritive value
of unfertilized Guinea grass.

Sampling of herbage was done on clear, sunny
morning (07:00 H).Samples harvested at 2, 3, 4, 5,
6,7, 8,9, 10 and 12 week cutting intervals were
used to prepare silage. At harvest, the herbage was
chopped (2 cm) and ensiled alone or with the
addition of 5% coconut (Cocos nucifera L)
meal (fresh weight basis) for periods cf 6, 7 or 8
wecks. The chopped material was firmly packed
into 2 litre cardboard cylinders double lined with
polyethylene bags and the open end was falded
and sealed using rubber bands. Sample size of
750 g was used and each treatment was replicated
4 times. As such, at each defoliatinn 24 silos (12
without coconut rmeal and 12 with) were prepared,
and at each duration of cnsiling (6, 7 or 8 weeks)
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§ silos were opened. Until such time the silos were
opened, they were stored in a temperature con-
trolled room at 24 °C.

Labaratory analysis:

The dry matter content of the fresh herbage
(pre-ensiled) was detetmined by drying samples
at 70 °C for 30 hours in a force draft unitherm
oven. Water extracts of the pre-ensiled and ensiled
mixtures were prepared by homogenizing 25 g
with 225 ml of distilled water in 2 Waring blender
for 2 minutes, The homogenate was filtered
through 4 layers of cheese cloth and the pH of
the filterate was immediately measured. The water
cxtracts of the silage prepared from the 3, 4, 6,9
and 12 weeks defoliated herbage were analysed for
lactic .acid {(Pennington and Sutherland, 1956)
and water soluble carbohydrates (Johnson et al.,
1966).

The dry matter content of the ensiled materials
was determincd by drying 200 ¢ in a force draft
oven at 60 °C for 30 hours. These dried samples
were graund to pass through a 1 mm sieve and
analysed for total ash (AOAC, 1980) and in vitro
organic matter digestibility using a commercial
cellulase enzyme preparation (Onosuka 3 8) and
the method of MecLeod and Minson (1978).
Kjeldhal nitrogen (AOAC, 1980) was dctermined

on silape samples prepared from 3, 4, 6, 9 and 12
week defoliation treatments. The coconut meal
used in this study was 2lso analysed for crude
protein and /7 »itro organic matter digestibility
using the above mentioned methods.

Statistical anatyses:

Statistical analyscs were performed using the
analyses of variance procedure (Steel and Tozrrie,
1960) and rectilinear regression (Snedcor and
Cochran, 1979). Comparisons were made to test
lincar and quadratic effects due to: stage of
growth, control versus coconut meal: duration of
ensiling.

Results

The dry matter content of the pre-cnsiled
material ranged between 229 and 30.1 %. The
herbage harvested at 2 and 3 week intervals had
lower valucs (around 23 %), whereas values around
28 — 30 % were recorded for longer defoliation
intervals. Similar ranges were found for the ensiled
material. Although the duration of ensiling showed
no significant effect on the dry matter content of
the cnsiled herbage, the cffects due to stage of
maturity were significant (I < 0.05).

Influence of stage of maturity, duration of

TABLE 1. EFFECT OF FREQUENCY OF DEFOLIATION, DURATION ON ENSILING AND ADDITION
OF COCONUT MEAL ON pH VALUE OF GUINEA GRASS SILAGE {(MEAN OF 4 REPLICATES)!

Duration of ensiling {weeks)

6 7 8
Fé:?:ﬁ:ﬁ%:f eniri?:;d " Cacanut meal_” Coconut meal Coconul meal Mcan
(weeks) herbage without  with without  with without with
2 5.9 51 52 5.5 5.2 5.7 5.3 513c
3 5.9 5.1 3.2 5.4 4.8 5.6 S1 5.1a
4 5.8 5.1 4.9 5.1 52 5.1 $0 S.1a
s 5.9 5.4 5.4 53 S 54 5.0 5.3¢
6 59 . 5.3 20 5.3 S 5.2 53 5.2k
7 5.8 51 52 5.1 4.9 5.0 5.2 5.1a
B 59 53 53 5.2 5.3 53 56 5.3¢c
9 6.2 6.2 5.7 5.2 6.1 5.7 57 £.8d
10 6.0 5.8 5.7 59 5.7 64 58 59
12 £R 71 52 €5 7.6 1.0 7.1 6.81
Mean 5.4 N§? 55 NS 5.6 NS

! Means within the column with dissimilar letters are different (P <0.05).

NS means non significant .
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ensiling and the addition of coconut meal on the
pH value of the Guinea grass silage together with
those for the pre-emsiled herbage are presented
in table 1. Stage of maturity showed less variation
in the pH of freshly harvested herbage (5.8 to 6.2).
The duration of ensiling and the addition of
coconut meal did not produce any significant
variation in pH. But, the stage of maturity signifi-
cantly (P < 0.05) affected the pH of the ensiled
product. The pH of silage prepared frem herbage
over 8 weeks old had higher (P’ < 0.05) values than
those harvested below 8 weeks (5.8 to 6.8 vs 5.1
to §.3).

l.engthened growth period significantly (P <
G.05) affected both the water saluble carba-
hydrate (WSC) and the lactic acid content of the
ensiled herbape {(table 2). The WSC of silage
prepared from 3-weekly defoliated herbage (2.1 %)
was higher (P < 0.05) than those preparcd from
longer growth periods. Lactic acid contents of
silage made from 3-, 4- and 6-weekly defoliated
samples were significantly higher (P < 0.05) than
thase prepared from 9 and 12-weck old herbage
(1.3 to 1.5 % vs (.9 to 1.0 %). Duration of ensiling
had no significant effect on either the WSC ar the
lactic acid content of the ensiled material.

Although the addition of coconut meal resulted
in higher concentrations of WSC and lactic acid,
the vailues were not significantly different.

Lengthened growth period decreased (P<C
0.00}) the crude protein content of the post-
ensiled material (table 3), and showed a linear
refalionship. Addition of coconut mecal increased
the protein content of the silage, hut the duration
of ensiling had no significant effect.

The in vitro organic matter digestibility
(IVOMD) showed a linear relationship with growth
period (table 4). Lengthencd growth period
decreased (P < 0.001) the IVOMD of tle ensiled
product. Duration of ensiling had no significant
effect on IVOMD, however the addition of coco-
nut meal increased the IVOMD of the ensiled
material by 6 8 digestibility units.

Discussion

in the study reported here, the fermentation
characteristics of Guinea ‘A’ forage harvested at
different growth stages and ensiled with or with-
out the addition of coconut meal were different
fram temperate forages. In gerneral, the quality
of silage is assessed by chemical standards and

TARI E 2. EFFECT OF FREQUENCY OF DEFQLIATION, DURATICN OF ENSILING AND ADDITION OF
COCONUT MEAL ON WATER SOLUBLE CARBOHYDRATE AND LACTIC ACID CONTENTS
(% DRY MATTER] OF GUINEA GRASS SILAGE [MEAN OF 2 REPLICATES|!

Soluble carbohydiate Lactic acid

Frequency aof Coconut meal

defoliation {without/ Duiatian of ensiling {wks) Dusation of ensiling (wks)
(weeks) with) 3 7 8 Mean 5 7 ) Mean
3 without 2.3 1.8 2.1 1.3 1.5 1.9
with 2.6 2.1 1.7 2.1b 1.3 1.3 1.6 1.5a
4 without 1.0 0.9 1.0 1.1 1.2 1.7
with 1.6 0.4 1.7 1.1a 1.2 1.4 1.1 1.3ac
6 withaut 1.2 1.0 1.1 15 2.0 1.7
with 1.5 1.4 1.4 1.3a 1.0 1.8 1.4 1.5a
9 without 1.0 1.1 0.9 13 0.9 1.0
with 1.0 Q0.9 1.0 1.0a 1.0 0.9 1.1 1.0ke
12 without 0.7 1.2 0.7 0.6 0.9 0.8
with 11 1.3 1.2 1.0a 1.6 0.8 1.0 0.9h
Mean 1.4 1.2 1.3 1.1 13 1.3

!Means within a column with dissimilar letters are significantly different (P < 0.05).
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TABLE 3, EFFECT OF FREQUENCY OF DEFOLIATION, DURATION OF ENSILING AND ADDITION
QOF COCONUT MEAL ON THE CRUDE PROTEIN CONTENT (% DRY MATTER] OF GUINEA

GRASS SILAGE IMEAN OF 2 REPLICATES)

Du.ra‘tlipn of Ccc_onm meal Frequency of defaliatian (weeks) Regression] Correlation
ensiling {without/ At
(weeks) with) 3 4 6 9 12 a b coefficient

6 withaut 10.8 9.3 8.0 6.1 4.8 12.21 0.6477 —0.9730***
with 10.7 13.1 8.9 9.0 7.5 12,98 -0.4632 —(.7700%*
Mean 107 1.2 R4 15 6.1

8 without 11.1 9.8 7.1 58 4.9 12.32 —-0.6770 0.9430*>*
with 11.1 12.2 81 8.4 6.8 12.92  -0.5300 -0.7990***
Mean 11.1 11.0 7.6 7.1 5.8

! Rectilinear regression cquaticn; y = a + bx
P <0.01); *** (P <0.001)

TABLE 4., EFFECT CF FREQUENCY OF DEFOL!ATION, DURATION OF ENSILING AND ADDITION
OF COCONUT MEAL ON THE /N VITRO ORGANIC MATTER DIGESTIBILITY {%] OF GUINEA

GRASS SILAGE (MEAN OF 4 REPLICATES)

Duratian of  Cacanut meal

Freguency of defaliation (weeks)

Regressiun]

- . Correlatian
ensiling (without/ - el
(weeks) with) 2 3 4 o 8 10 12 3 b coefficient

6 without 51.0 429 425 376 335 307 29.0 57.24 - 1897 -0.90%**

with 59.6 51.7 487 433 41.2 395 380 50.75 -2.017 -—0.85**
Mean 55.3 473 45.¢ 404 373 351 335
7 without 519 438 411 37.2 36.0 35€ 314 59.24 2314 -091%**
with 58.7 504 493 443 404 375 32.0 4929 1583 -083%*»
Mean 553 47.1 452 407 38.2 365 31.7
8 without 498 453 406 353 347 319 254 5411 1.545 0.92*=*
with 55.3 4Rl 478 436 41.6 403 368  50.65 -2.057 -0.Re***
Mean 5§25 46.7 442 394 38.1 361 13l1.1
Rectilinear regression equation; y = a + bx
*&x (P <0.001)
feading trials. Well preserved grass silage is 0.2 to 1.5 %. ln our investigation, silage prepared

characterised by a pH value of 4.2 or below
(Carpintero et al.,, 1969) and the lactic acid
content between 3 and 13 % (l.angston et al,
1958). However, the above characteristics were
defined for unwilted temperate forages, as such
their validity for tropical forages is questionable.
In the present study, pH of silages ranged from
4.8 to 7.6 and the lactic acid concentrations
ranged from 0.6 to 2.0%. Catchpocle (1968)
working with silage prepared fron Setfaria sphace-
late herbage {WSC less than 6 %) reported pH
values above 4.4 and lactic acid contents between
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from 3 weeks old unfertilized Guinea prass had
2.1 9% WSC, and with mature forage it was close to
1.0 % (DM basis). In a laboratory silo study with
3 weeks old fertilized guinea prass (WSC of 8.5 %),
Panditharatne (1984) reported pH value of 5.2 and
lactic acid concentration of 0.15 %. Even though
the above study was also conducted in the mid-
country wet zone of Sri Lanka, the lactic acid
concentration in the ensiled product was low,
However, the in vitro dry matter digestibility and
intake of the silage with sheep from Panditharatne
(1984) were 60.1 % and 540 g DM/day, respecti-
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vely, indicating that the silage was of good quality.

DNuration of ensiling and the addition of coco-
nut meal did not produce significant changes in
the lactic acid content of Guinea grass silages.
Nevertheless, the lactic acid content of the control
was numerically higher as compared to that where
coconut meal was.added (1.6 vs 1.4%). In a
simitar  study, Panditharatne (1984), reported
values of 0.1 and 0.4 % for the silage prepared
without or with the addition of cocanut measl,
respectively. Several workers have shown that the
fermentation pathways of tropical forage silages
was different from temperate silages (Miller et
al., 1966; Catchpoale, 1968; Catchpoole and
Hanzel, 1971; Tosi, 1973; Xande, 1978; Pandi-
tharatne, 1984). According to thesc workers the
factors responsible for preservation are not fully
kncwn. There are suggestions to indicate that
acetic acid rather than lactic acid may be the main
preservative in tropical forage silages.

It is important to note that the stage of
maturity of the grass used for ensiling greatly
influenced both the fermentation characteristics
(pH, lactic acid) and (he nutritive value (CP,
1IVOMD) of the rost ensiled product. The effects
due to maturity on the crude protein (CP) content
and digestibility of fresh Guinea A forage was
clearly demonstrated by Pciris (1985). He reported
that the CP content and the IVOMD decrcased by
8 and 26 digestibility units, respectively, when the
growth period was increased from 3 to 12 weeks.
With cnsiled guinea A herbage, the magnitude of
difference in terms of CP (21 %) and IVOMD
{87 %) values are in the same crder. Due to the
high CP and IVOMD of the coconut meal, its
addition resulted in marginally higher CP and
IVOMD values, but the effccts due to herbage
maturity was more prominent.

The fina) evaluation of the nutritive value of
the ensiled material should be bascd on animial
feeding experiments in which both the digestibility
and intake are measured. ln addition, it seems
inmportant to measure the volatile fatty acid
content of these silages, because acetic acid rather
than lactic acid may be the main preservative in
tropical forage silages.
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