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Supplementation of Jackfruit
(Artocarpus heterophyllus Lam.) By-Product
Concentrate for Early Weaning of Kids
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Abstract—The experiment was conducted to assess the potential
of jackfruit by-product concentrate for early weaning of suckling
kids. Rumen fermentation capacity was evaluated in suckling kids fed
napier grass (Pennisetum purpureum) soilage as basal diet
supplemented with jackfruit by-product concentrate (JBC), with age
to start giving JBC supplement (15 days and 30 days old) as factor A
and feeding frequency (daily or three times weekly) as factor B, in a
2x2 factorial in randomized complete block design (RCBD). Results
showed that giving of JBC supplement at three times weekly
promoted significant increases in the voluntary dry matter intake of
the basal napier grass soilage and weight gain of suckling kids than
daily supplementation across ages to start feeding. Daily feeding
frequency significantly lowers rumen pH than three times weekly,
especially when JBC supplementation starts at 15 days old.
Differences in rumen microbial population (in colony forming
units/mL rumen fluid) across treatments were not significant, with
higher counts coming from three times weekly than once daily
feeding frequency across ages to start feeding.

Keywords—1Jackfruit by-product concentrate, Feeding frequency,
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OATS are one of the first animals domesticated by man

and continue to hold an important niche particularly as

farm livestock in subsistence agriculture in developing
countries [10]. Proper feeding management is an essential
aspect of goat production, and supplementary feeding to
achieve early-weaning must be given impetus. Early-weaning
enables the lactating does to maintain good body condition
with potentially high conception rate for the next mating
season. Also, it develops the kids to be prepared for a shift
from milk to solid food. When the kid begins to eat solid feed,
especially starter concentrate and forages, the rumen begins to
supply nutrients produced from fermentation and the
population of rumen bacteria grows rapidly [7].

Fibrous feedstuffs (forages) encourage rumen development
in terms of size and capacity, and appear to speed up the
development of the muscles of the rumen wall [7].
Fermentation of the starch component of the grain or
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concentrate produces volatile fatty acids (VFA), particularly
butyrate, which stimulates growth of rumen papillae and
metabolic activity in the rumen. After about 3 weeks of eating
grain, the kid’s rumen will have enough bacteria fermenting
the feed to supply a substantial amount of energy. The rumen
bacteria themselves also serve as an important source of
nutrition for the kid—microbial protein. The sooner starch is
digested by rumen microorganisms, the faster the development
of the rumen occurs. It is important to remember that early
weaning cannot succeed without early rumen development [4].

By-product feeds offer opportunities for producers to
reduce supplemental feed costs while maintaining good kid
performance. Jackfruit has been utilized as livestock feed,; its
leaves are commonly used for feeding goats as these are well-
liked, and a good source of protein and energy [6]. The
potential of jackfruit wastes (JFW) consisting of skin, aerial
part, seed and pith, as feed for ruminants is great [5]. It
contains 8.6% of dry matter (DM) as crude protein (CP) and
has a high value of organic matter digestibility (OMD) at 70-
78% as well as metabolizable energy (ME) of 11-12 MJ/kg
DM. It is a non-conventional feed for ruminants, but the
extraction rate of wastes from the whole fruit is estimated at
50% by weight. Being high in starch and metabolizable energy
contents, jackfruit by-product concentrate supplementation has
a great potential not only to supply the deficient nutrients but
also promote early development of the reticulo-rumen,
allowing early weaning. Hence, this study was conducted to
determine the potential of jackfruit by-product concentrate
supplement for early-weaning of suckling kids, specifically to
evaluate rumen fermentation capacity of suckling kids given
jackfruit by-product concentrate daily or three times weekly
starting at either 15 days or 30 days old.

Il. METHODOLOGY

A. Preparation of Jackfruit by-product concentrate, dietary
treatments, and experimental setup

Jackfruit by-products including the skin, pith and rugs
were chopped into smaller pieces. These were then dried to
contain about 10-14% moisture, milled and stored in a bag.
Sixteen (16) suckling kids were grouped based on date of birth
and sex as blocks and were randomly assigned to the different
dietary treatments laid in randomized complete block design.
While the kids were still suckling from their dams, they were
given chopped Napier soilage (at ad libitum) at 15 days old for
all treatments and jackfruit by-product concentrate (JBC)
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supplement (1% BW, DM basis) considering two factors: age
to start giving JBC supplement (15 days and 30 days old) and
feeding frequency (once a day or three times weekly).

B.Data Gathered

1. Dry Matter Intake (kg) of Soilage

This was determined bi-weekly with the following
formula:

DMI = (Feed given x %DM of feed given) — (Feed refused

X %DM of feed refused)

2. Cumulative Weight Gain (kg)
This was computed on a bi-weekly basis using the
formula:
CWG (kg) =Y. (BWi — BW,)
Where:
> = summation
BW; = final body weight at i"" period of measurement
BW, = initial body weight
3. Rumen pH

Rumen pH was measured at 60 days old
(approximate weaning time) at two (2) hours before and two
(2) hours after the experimental animals were fed. Rumen flui
was collected using a stomach tube (CH/FR 18). A digital
(JENCO) pen-type pH meter reader was used to determine the
rumen pH of the animals.

4. Rumen Microbial Population (cfu/mL)

Fresh rumen fluid samples were immediately brought
to the laboratory for analysis of bacterial population. The
rumen fluid was diluted at different rates, and bacterial
colonies were then counted using a Suntex Colony counter,
expressed as colony forming units/mL fluid sample (cfu/mL),
and computed using the following formula:

Bacterial count (cfu/mL) = number of bacterial colonies x
dilution rate

I1l.RESULTS AND DISCUSSION

A. Voluntary Dry Matter Intake of the Basal Diet

Results on the voluntary dry matter intake (DMI) of the
suckling kids presented in Table 1 showed that giving of
jackfruit by-product concentrate three times weekly promoted
significant increases in DMI of the basal diet than giving the
supplement daily across ages to start feeding (P<0.003). The
same pattern of differences were observed when dry matter
intake of napier grass soilage was express as daily average
based on 45 days feeding period (P<0.019). On the contrary,
highest DMI of the supplement was obtained when it was
given daily starting at 15 days old, followed by the daily
feeding starting at 30 days old, compared to three times
weekly. It should be noted that daily feeding of JBC
supplement which gave higher total DMI values of the
supplement, resulted to lower DMI of the basal diet.

The reduction in DMI of the basal diet in animals with
high DMI of the JBC supplement could be due to reduction in
rumen pH as shown in Table I11. In a feeding trial with grazing
goats, increased levels of dietary energy supplementation
significantly decreased intake of green grass dry matter [3].
Frequent and, thus, higher excessive intakes of supplements
high in nonstructural carbohydrates like starch and sugars
result in low rumen pH which can reduce growth of fibrolytic
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and cellulolytic bacteria, consequently reducing voluntary
intake of basal roughage diets. Thus, it would be better to feed
jackfruit by-product concentrate three times weekly than daily,
regardless of age to start, in the light of promoting higher DMI
of the basal diet and savings on the cost of the supplement.

TABLE |
CUMULATIVE DRY MATTER INTAKE (KG) OF BASAL NAPIER GRASS IN
SUCKLING KIDS SUPPLEMENTED WITH JACKFRUIT BY-PRODUCT
CONCENTRATE DAILY OR THREE TIMES WEEKLY STARTING AT 15 OR 30

DAYS OLD.
Tiatment Napier (kg) Supplement (kg)
Total  Daily Average  Total  Daily Average

T, =15 days old given JFC datly 0.34 0.0 331 0.04
T, =30 days old given JFC datly 0.66= 0.02 231 0.022
T; =13 days old given JFC three times

weekly 0.98: 0.023 175 0.02
T, =30 days old given JFC three times

weekly 0.81= 0.018= 1.14 0.021
p-valug 0.003 0019

Means with different letter superscripts within a column are significantly
different

B.Cumulative Weight Changes of Kids with Jackfruit By-
Product Concentrate Supplementation

Results on cumulative weight gain (CWG) at 4, 6, and 7
weeks of measurement showed interaction between age to
start giving the supplement and feeding frequency. Highest
CWG was observed with three times weekly feeding starting
at 15 days of age than daily offering of the supplement (Table
I1). The same pattern of differences in average daily gain
(ADG) was observed as that of CWG across weeks of
measurement with Treatment three having the highest values.
Such pattern of differences in CWG and ADG would be more
of the consequence of the significantly higher DMI of the
basal diet than DMI of the supplement.

TABLE Il
CUMULATIVE WEIGHT CHANGES OF SUCKLING KIDS FROM 4, 6, AND 7
WEEKS FED WITH NAPIER GRASS SUPPLEMENTED WITH JACKFRUIT BY-
PRODUCT CONCENTRATE DAILY OR THREE TIMES WEEKLY STARTING AT 15
DAYs 30 DAYS OLD.

Weight Gain (kg)

Treatment Cumulative Werght Gain Average Daily Gain
4t fth T 4t fh 7%
T, = 15 days old given JFC daily LI 207 300 (0022 0045 006
Tz =30 days old given JFC daily L81=  286= 340 |0.04= 0062 00F
Ts=15davs old given JFC 3 times weekly 3.0 422 48% 006 009 01
T, =30 days old given JFC 3 times weekly ~ 2.05% 312 3772 |004% 007 (.08
pvalug 0.028 0.0270.010 10018 0.022 0.009

Means with different letter superscripts within a column are significantly
different

Very closely related to DMI, excessive supplementation of
energy-concentrate lowers rumen pH which depresses
cellulose digestion and intake of cellulolytic feeds, leading to
problems of acidosis and secondary ketosis due to off-feed
conditions [8]. Therefore, feeding higher levels of energy
supplements such as the JBC tend to reduce voluntary feed



Int'l Journal of Advances in Agricultural & Environmental Engg. (IJAAEE) Vol. 1, Issue 2 (2014) ISSN 2349-1523 EISSN 2349-1531

intake and digestibility of the basal roughage diet and, thus,
weight gain.

C. Ruminal pH of Kids with Jackfruit By-Product
Concentrate Supplementation

Results on rumen pH measurement in suckling kids as
affected by JBC supplementation is shown in Table III.
Rumen pH measurement conducted two hours before feeding
time showed no significant differences across treatments, and
pH values were higher compared to measurements done two
hours after feeding time. The pH measurement at two hours
after feeding time showed significant difference between
feeding frequencies (p<0.002), with daily feeding as more
acidic than thrice a week. As regards to the age to start giving
the supplement, early feeding (15 days old) resulted to a more
acidic condition than feeding at 30 days old.

These results were supported by Beauchemin (2011) as
cited by reference [1], that ruminal pH is high before the
morning feeding because of intensive rumination and limited
feed intake at night. After feeding, however, ruminal pH drops
and the extent of this decline depends on the particle size and
fermentability of the feeds eaten. Hutjens (1997) as cited by
reference [8] stated that growth of fiber-digesting bacteria is
favored when rumen pH is between 6 and 6.8, while that of
starch-digesting bacteria is favored by a pH level ranging from
5.5t06.

TABLE Il
RUMEN PH BEFORE AND AFTER FEEDING JACKFRUIT BY PRODUCT
CONCENTRATE SUPPLEMENT GIVEN DAILY OR THREE TIMES WEEKLY
STARTING AT 15 DAYS OR 30 DAYS OLD

Descrpin it Befi::mngmc "
15 days old grvem JFC once a day l 15 i
30 days old given JFC once 2 day ] 14 (¢
15 days old grven JFC three fimes weekly 3 11 6.3
30 days old given JFC three times weekly 4 13 (4
e 000

Daily supplementation of high energy diet tend to decrease
dry matter intake owing pH level to decline which promotes
the growth of amylolytic bacteria and other starch-digesting
microbes. It is generally through feeding a diet with high
percentage of concentrates or frequent supplementation that
result in a low rumen pH and tends to be lower with a
concentrate diet than with a roughage diet. Therefore, less
frequent supplementation of high-energy concentrate, whether
starting at 15 days or 30 days old, tend to give ample time for
both amylolytic and celluloytic microorganism to grow and
multiply, allowing the animal to utilize both roughage and
concentrated feeds, which is beneficial for early-weaning and
growth.

D. Rumen Bacterial Population of Kids with Jackfruit
By-Product Supplementation

The result on rumen bacterial count as affected by JBC
supplementation presented in Table IV showed no significant
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differences among treatments and no interaction between age
to start feeding and feeding frequency. However, rumen
bacterial counts were observed to be higher when feeding JBC
at three times weekly than daily supplementation, especially
starting at 15 days old suckling kids. Considering higher pH
values in three times weekly feeding, this higher microbial
population is expected to be mostly dominated by cellulolytic
or fibrolytic bacteria rather than starch-splitting bacteria.

TABLE IV
RUMEN MICROBIAL COUNT (CFU/ML) OF SUCKLING KIDS FED NAPIER
GRASS SUPPLEMENTED WITH JACKFRUIT BY-PRODUCT CONCENTRATE GIVEN
DAILY OR THREE TIMES A WEEKLY STARTING AT FIFTEEN AND THIRTY

o DAYS OLD.
Feading Frequen
A once a day = ﬂgce aweek M
15 daysold 208.775.75 388.835.00 20880538
30 days old 31341750 706,174.00 509.793.73
Average 261,096.63 347504 50
Pvalue
FactorA 0278=
FactorB 0.151=
Factor Ax Factor B 0574=

Figures with different letter superscripts are significantly different

IV.CONCLUSION

Jackfruit by-product concentrate supplementation given
“three times weekly” either for 15-day or 30-day old kids
caused significant increase in voluntary DMI, CWG and ADG
of suckling kids than “daily supplementation”. It also
promotes normal rumen pH and higher rumen bacterial
population. The potential, therefore, of JBC supplement is
comparable with the more commonly used energy-concentrate
supplements, and its feeding is better at three times weekly
rather than daily, with an added benefit of reducing the cost of
supplementation.
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