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Abstract

The effect of feeding a rumen modifier [mixture of neem seed powder (Azadirachta indica), fennel seed
(Foeniculum vulgare), harad (Terminalia chebula), at the rate of DMI of heifers, RM-3] along with dry
fodder (soybean straw), green fodder (lucerne) and concentrate mixture. The performance of crossbred
heifers was studied. Twenty one crossbred heifers divided into three groups were assigned to three
treatments, basal diet (control, T1), basal diet supplemented with RM-3 at the rate of 2% of dry matter
intake (DMI) (T2) and basal diet supplemented with RM-3 at the rate of 4% of DMI (Ts) for a period of
120 days. The diet was comprised of concentrate and roughage in 50:50 ratio. The heifer from all the
treatments not only maintained their bodyweight but did indicate an increase in body weight over the
experimental period. This means the ration provided to them was adequate to fulfil their nutritional
demand. Total body weight gain over an experimental period was 62.57 kg, 109.00 kg 101.57 kg in Tx,
T2 and Ts respectively. This indicated that rumen modifier with concentrate mixture — Il promote a
higher growth rate in heifers. However, there was more weight gain under T2 treatments. The average
daily body weight gain was 0.52, 0.91, and 0.85 kg per day in T1, T2and Ts treatments, respectively. It is
concluded that the rumen modifier (RM-3) along with concentrate mixture can be used as a feed additive
to increase weight of crossbred heifers and improve immune status without affecting animal
performance.
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Introduction

Use of plant origin feed additives to improve the performance of the animals is now been
considered as desirable replacement of other feed additives like chemical, antibiotics, nitrate
etc. because of less risk of toxicity in the animal and no residual effect in animal produce.

The use of plant origin additive containing plant secondary metabolites (PSM) have preference
in animal feeding because of their natural occurrences. The most commonly tested PSMs are
tannins, saponins and essential oils (EOs). Essential oils are used as a feed additive for rumen
manipulation and the results are encouraging in terms of inhibition in methane production
during feed fermentation in rumen. However, methane reduction is generally associated with
adverse effect on feed digestibility.

The shortage of feed and fodders as well as diversion of agricultural by-products towards
industry, which primarily were used as a animal feed, make the livestock production more
challengeable. Modern approaches offer incredible opportunities to make livestock sector
more profitable by getting better output in term of milk and meat. The changing perspectives
in animal as well as human nutrition towards chemical feed additives, their side-effects and
increasing focus on natural products as feed additives has drawn attention of researchers
towards the additives of natural origin containing secondary metabolites. The highly specific
antimicrobial activity of plant secondary metabolites (PSM) is being exploited in ruminant
nutrition to modulate rumen fermentation for decreasing methane production. Thereby use of
feed supplements in the microbial and functional form can offer a solution to some extent to
combat the problems faced by livestock owners.
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Materials and methods

The present experiment was conducted in the shed of research
cum development project, Mahatma Phule Krishi Vidyapeeth
Rahuri, Ahmednagar, Maharashtra India.

Twenty one crossbred heifers was selected on the basis
nearness to age and body weight. Selected experimental
crossbred heifers was divided into three groups (seven heifers
in each group) and will be fed as per treatment. The selected
heifers was tested under different treatment by adopting
“Randomized Block Design” (RBD).

Treatment details

The dietary treatments will be as below:

T1 - Dry fodder + concentrate mixture (control)

T2 — Dry fodder + concentrate mixture + rumen modifier
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(RM-3) @ 2% of DMI, respectively.

T3 — Dry fodder + concentrate mixture + rumen modifier
(RM-3) @ 4% of DMI, respectively.

(Note: Dry fodder and concentrate was provided on the basis
of body weight as per thumb rule)

Experimental diet

The seed kernel of neem (Azadirachta indica) contains bitter
principles like nimbin, nimbidin and azadirachtin. Dried fruits
of hirda (Teminalia chebula) are rich in tannins, whereas
seeds fennel (Foeniculum vulgare) are rich in essential oils.
The parts were dried, well ground and powdered to prepare a
blend. The concentrate mixture consist of maize grains, 30;
cottonseed cake, 20; wheat bran, 24; turchuni, 23; mineral
mixture, 2; common salt, 1%.

Table 1: Chemical composition of feedstuffs (% DM) basis

Particulars Hirada Seed powder Neem Seed powder Fennel Seed powder Concentrate mixture
Crude Protein 19.37 14.63 13.97 19.29
Ether Extract 2.46 2.02 2.26 4.06
Organic Matter 90.69 90.12 92.62 89.28
Dry Matter 93.02 95.03 93.93 90.97
Ash 9.33 9.86 3.43 10.16
N.D.F. 41.63 57.99 39.39 26.82
AD.F. 12.30 23.73 24.03 11.09

Result and discussion

Growth performance of Heirfers

Bodyweight increase and gain in body measures were used to
evaluate the growth performance of heifers fed various rumen
modulator diets. Table 2 summarises the findings in this
regard.

Table 2 shows that there was a substantial difference in
weight increase between the different treatment groups. T»
had the highest average end weight gain, followed by T3 and
Ti. The T, treatment group had the lowest weight gain,

indicating that the influence of varied concentrate mixture
feeding on heifer body weight gain was substantial (Table 2).
In the T4, T2, and T3 groups, the initial body weights were
153.57, 153.14, and 154.29 kg, respectively, while the end
body weights were 216.14, 262.57, and 255.86 Kg,
respectively. Treatment T, (109.00 kg) had the highest total
gain in body weight, followed by Ts; (101.57 kg) and T,
(62.57 kg). T» (0.91 kg) had the highest average daily weight
gain, followed by T3 (0.85 kg) and T; (0.52 kg).

Table 2: Effect of different feeding treatment on body weight gain (kg)

Treatments Average initial Weight gain kg/day/ Weight gain kg/week/ Period total weight Average final
weight (kg) heifer heifer gain (kg) weight (kg)
T1 153.57 0.52 3.65 62.57 216.14
T2 153.14 0.91 6.36 109.00 262.57
T3 154.29 0.85 5.92 101.57 255.86
“F” test NS Sig Sig Sig Sig
SE(M) - 0.08 0.57 9.70 9.43
SE (d) - 0.11 0.80 13.72 11.34
CD at 5% - 0.25 1.74 29.88 29.07
Effect of different feeding treatment on body weight gain (kg)
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Fig 1: Total body weight gain (kg)
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Conclusion

Rumen modifier feeding @ 2% improved body performance
leading with the highest utilization of dry matter intake and
noticeable digestibility coefficient as compared to the control
group. Therefore based on the result of the present study the
rumen modifier @ 2% of DMI can be used as a feed additive
to increase body weight in ruminants without any adverse
effect on animal’s health as well as the environment.
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