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(DDGS) on Feed Intake and Milk Production Performance
of Crossbred Cows
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ABSTRACT

Present experiment was conducted to study the performance of feeding Distillers Dried Grains with Solubles (DDGS) on milk production
on 18 HF x Kankrej (75:25) advance pregnant crossbred heifers, which were distributed into three treatment groups (T,, T, and T)
comprising of 6 animals each. The total duration of experiment was 300 days. Animals were offered three different types of total mixed
rations containing 20, 10 and 0% Soy DOC, and 0, 10 and 20% rice DDGS (RDDGS) in T;, T, and T; groups, respectively. The overall mean
values of DMI (kg/animal/day, and kg/100 kg body weight) in crossbred cows were 11.81+0.12 and 2.66+0.05, respectively. Average DMls
inT;, T, and T; groups of crossbred cows were 11.99+0.23, 11.81+0.22 & 11.62+0.19 kg/animal/day (p>0.05), and 2.82+0.10, 2.60+0.09
&2.55+0.08 kg/100 kg body weight (p<0.05), respectively. The DMI (kg/100 kg body weight) was significantly (p<0.05) lower in T, and
T; groups as compared to T, group. The overall average milk yield and FCM yield at 4% fat irrespective of treatments and periods was
found to be 20.92+0.24 and 21.06+0.59 kg/animal/day, respectively. Average milk yield and FCM yield at 4% fat was non-significantly
higherinT,(21.23+0.38 & 21.26+0.42) as compared to T5(20.84+0.44 & 21.11+0.48) and T, (20.71+0.43 & 20.78+0.46) groups. Feeding
rice DDGS up to 20% in total mixed ration had no adverse effect on feed intake and milk yield of crossbred cows, indicating it can

effectively replace soybean DOC in dairy rations.
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INTRODUCTION

Animal husbandry plays a crucial role in supporting the
rural economy of India. In developing country like India,
about 70% of cost of milk production is the feed cost (Singh et
al.,,2003). Higher feeding cost and less supply of conventional
feeds and fodders are major constraints in future expansion
of dairying. In developing country higher cost and less supply
of conventional feedstuffs has increased the demand of
alternative feed ingredients. In this condition scientists are
forced to find new feed resources to fulfil the gap of demand
and supply. Use of unconventional feed resources instead of
traditional feed stuffs lowers the cost of production. Various
types of cereals are in use and millions of tons of fermentation
residues are available from ethanol industry which can be
fed to animals. Distilleries dried grains with soluble (DDGS)
is one by-product from the production of ethanol from grain
after fermentation of the starch (Youssef et al., 2013) and
it can be used as alternative high protein feed source for
livestock feed especially for dairy cows. Over the past decade,
distillers dried grains with solubles (DDGS) have become a
widely used feed ingredient in the diets of growing heifers
(Dhami et al,, 2023%P) and lactating dairy cows (Anderson et
al., 2006; Ranathunga et al., 2018). Research indicates that
DDGS can effectively replace corn and soybean meal in
dairy rations at levels of up to 22% of the diet’s dry matter
(DM) without compromising milk production (Mjoun et al.,
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2010; Ranathunga et al., 2018), and in some cases, may even
enhance it (Anderson et al., 2006; Kleinschmit et al., 2006).
Hence this study was planned to evaluate the effects of rice
DDGS on feed intake and milk production performance of
crossbred cows.

© The Author(s). 2026 Open Access This work is licensed under a Creative Commons Attribution-Non Commercial-No Derivatives 4.0 International License.



Effects of Feeding DDGS on Feed Intake and Milk Production Performance of Crossbred Cows

MATERIALS AND METHODS

The proposed work was carried out, following approval of
IAEC, on eighteen advanced pregnant crossbred heifers
(HF x Kankrej; 75:25) selected from the herd of Livestock
Research Station, College of Veterinary Science and
Animal Husbandry, Kamdhenu University, Anand, Gujarat
(India). They were divided into three treatment groups
based on dam’s first standard lactation milk yield (kg; 300
days), body weight of heifers and heifers’ dam’s parity.
The experiment was conducted from 60 days prepartum
(advance pregnancy) to 150 days postpartum. There were
three treatment groups (T;, T, and T;) with six animals
in each group. Each group was offered different type of
concentrate in TMR containing 0, 10 and 20% rice DDGS
(RDDGS) replacing soy DOC. Concentrate and roughage
were given to the experimental animals in the form of
total mixed ration (TMR), viz., T;: 10 kg green fodder +
TMR (compound concentrate mixture + ad libitum wheat
straw + ad libitum groundnut/mung gotar + 20% soy Doc
+ 1% mineral mixture + 1% salt), T,: 10 kg green fodder +
TMR (compound concentrate mixture + ad libitum wheat
straw + ad libitum groundnut/mung gotar + 10% soy Doc
+ 10% DDGS + 1% mineral mixture + 1% salt), and T5: 10 kg
green fodder + TMR (compound concentrate mixture + ad
libitum wheat straw + ad libitum groundnut/mung gotar
+ 20% DDGS + 1% mineral mixture + 1% salt). The protein
requirement of the cows under different treatment was met
as per the ICAR (2013) feeding standard.

Throughout the experimental period half of the measured
quantity of total mixed ration was offered to animals during
morning and another half at afternoon after tying animals
at appropriate places as per experimental schedule. Green
fodder @ 10 kg/animal/day was offered during morning
hours. Clean wholesome drinking water was offered to
animals 3 times in winter & monsoon and 4 times in summer
season in 24 h on ad libitum basis. During the postpartum
period 50 g of bypass fat was offered to all experimental
animals from calving to 60 days postpartum.

Measured quantity of total mixed rations and green
fodder were offered to the experimental animals as per
the treatment and left-over feed was measured next day
morning. The leftover was subtracted from the initial feed
supplied to know the actual amount of feed consumed by
animal. Utmost care was taken while feeding animals to get
actual feed intake. Mangers were partitioned with cement
bricks keeping sufficient space for individual animals. Strict
supervision was done to prevent eating the animals from
others’ ration when they were let-loose.

MilkYield

All the experimental cows were milked by pipeline milking
machine (DeLaval’) two times a day at an interval of twelve
hours, i.e..6:30 a.m. and 6:30 p.m. The teats and udders were
washed and cleaned with a KMnO, solution. Before each

milking, teats and udders were gently massaged to initiate
letdown of milk. The cows were handled gently and calmly.
Total milk yield (kg) was measured and recorded for each
animal of all the treatment groups up to 150 days of lactation.

Milk Composition

Twenty mL of representative milk samples of each
experimental animal was collected in a clean plastic bottle
at fortnightly (15-days) interval starting from 4" day up to
150" day of lactation. Morning and evening milk samples
were collected separately and stored in a refrigerator until
analysis on the same day. Milk samples were analyzed for Fat
%, SNF % and Total protein % using automatic milk analyzer
(Milkoscreen, IndiFOSS’). Total solid was calculated by adding
SNF + Fat.

Fat Corrected Milk and Fat Yield

Four percent fat corrected milk (FCM) yield (kg) was calculated
from the values of milk yield and fat percentage of milk using
following formula.

FCM = 0.4 (MY) + 15 (FY), where, MY= milk yield and FY=
fat yield

Fat yield was calculated by multiplying milk yield and fat
percent divided by 100.

Statistical Analyses

The data recorded during the experiment was statistically
analyzed by completely randomized design and one-way
ANOVA using SPSS software, as per statistical method
described by Snedecor and Cochran (2002).

ResuLts AND Discussion

Dry Matter Intake (kg/animal/day, & kg/100 kg

live weight)

Average dry matter intake (kg/animal/day, & kg/100 kg body
weight) of crossbred cows during the experiment is pesented
inTable 1. Irrespective of the treatments and periods overall
average dry matter intake was 11.81+0.12 kg/animal/day.
Irrespective of the periods, it was statistically non-significant
between treatments (Table 1), which might be due to use of
total mixed ration of similar nutritive value (crude protein).
The feeding of DDGS did not have any adverse effect on
feed intake of the cows as it was highly palatable and
nutritive as indicated by similar dry matter intake. Gibb et
al. (2008) concluded that replacing half or full barley with
wheat DDGS did not affect DMI (6.65%0.20 vs. 6.72+0.20 vs.
6.86+0.11 kg/d) during background period (55 days) which
supports the present findings. Sasikala-Appukuttan et al.
(2008) also did not find significant difference in postpartum
dry matter intake of cows at various DDGS inclusion rate,
i.e.0% DDGS (control), 18.5 % DDGS, 10% CCDS (condensed
corn distillers solubles) and 20 % CCDS (DMI was 21.3, 22.0,
20.8 and 21.3 kg/d, respectively). Contrary to the results
of present study, Manthey and Anderson (2016) observed
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a linear and significant (p<0.05) decrease in DMI (kg/d) of
Hostein heifers with increasing DDGS concentration in
diet (6.49 vs. 6.21 vs. 5.84) by replacing forage with DDGS.
In an another study, dry matter intake in dairy cows fed
distilleries dried grain with solubles was significantly higher
in 30% DDGS as compared to 20%, 10% and control group
(Janicek et al., 2008).

The overall average dry matter intake (kg/100 kg
body weight) irrespective of treatments and periods was
2.66+0.05 during the entire experimental period. Regardless
of periods, average dry matter intake was significantly
(p<0.05) lower in T, and T; treatments as compared to T,
group (Table 1). Present findings supported the previous
results of Manthey and Anderson (2016) in Holstein heifers.
They found significantly (p<0.05) reduced DMI with increase
in concentration of DDGS in diet (2.45 vs. 2.33 vs. 2.19).
Pandey et al. (2021) reported average DMI (kg/100 kg body
weight) of crossbred heifers fed rice DDGS and combination
of straw (wheat + groundnut) to be lower as compared to
control group. Contrary to the results of present study,
Adangale (2005) observed the dry matter intake (kg/100 kg
body weight) in crossbred calves to be statistically at par
in Ty, T, and T, groups (3.05, 3.26 & 3.17, respectively). Dey
(2016) also found that total DMI did not differ due to RDDGS
feeding in crossbred cattle. Dhami et al. 2023%®) reported
improved growth rate without adverse effect on the health,
haematology or serum biochemical profile in growing
crossbred heifers by feeding DDGS in place of soy DOC
in concentrate and feeding a mixture of groundnut gotar
and wheat straw from 8 months till puberty/19 months.
However, a significantly reduced serum urea level and
increased cholesterol levels on feeding RDDGS suggested
it a good source of rumen degradable protein and fat
enhancing steroidogenic function (Dhami et al. 2023Y).

Milk Yield and FCM

Average milk yield and 4% FCM (kg/animal/day) of crossbred
cows during the experiment are presented in Table 2. The
overall average milk yield of crossbred cows irrespective
of treatments and periods was found to be 20.92+0.24 kg/

animal/day. Regardless of the periods, average milk yield (kg/
animal/day) was non-significantly higher in T, (21.23+0.38)
as compared to T;(20.84+0.44) and T, (20.71+0.43) groups.
Results of present study concurred with Owen and Larson
(1991) and Murdock et al. (1980), who fed diet containing
soybean meal as control and distillers dried grains with
solubles (DDGS) as treatment. Both diets had 14.50 % CP. They
found that the yields of milk were not significantly different
for the soy and distillers’ diets. However, the distillers diet
produced 34.3 kg milk as compared to the control diet 33.8
kg. Contrary to the present study, Soliman et al. (2013) in an
experiment using TMR formulated to contain 0, 10, 20 and
30% of corn DDGS, found significant increase in milk yield
with 20% DDGS compared with other diets. Similarly, Alvaran
et al. (2018) also found that soyabean meal supplemented
(23.12 kg/d) groups had higher milk production as compared
to 25% and 50% DDGS fed groups (20.14 vs 19.28 kg/d,
respectively).

The overall average 4% FCM yield of crossbred cows
irrespective of treatments and periods was found to be
21.06+0.59 kg/animal/day during entire experimental period
of 150 days. FCM yield (kg/animal/day) was non-significantly
higherin T, (21.26+0.42) as compared to T; (21.11+£0.48) and
T, (20.78+0.46) groups (Table 2). These results concurred with
Weiss et al. (1988), Owen and Larson (1991), and Kleinschmit et
al.(2006), who also did not find significant difference in yield
of FCM for soy DOC and distillers’ diets. However, the distillers
diet produced 2.3 kg more FCM daily than the control.
Contrary to the present study, Janicek et al. (2008) reported
that FCM in Holstein cows differed by the proportion of DDGS
replacing both forage and concentrate ingredients.

Milk Composition

The fat per cent of crossbred cows irrespective of the
periods and treatments, was found to be 4.13+0.03 % during
entire experimental period up to 150 days postpartum.
Irrespective of the periods, average fat (%) content of milk
was maximum in T; (4.17+0.05) followed by T, (4.13+0.06)
and T, (4.10£0.05) groups. However, the differences among
the treatment groups were found non-significant. Results of

Table 1: Average dry matter intake (kg/animal/day, and kg/100 kg body weight) in crossbred cows during the experiment

Treatments
Parameters
T, T, T; Overall
Dry matter intake (kg/animal/day) 11.99+0.23 11.81+0.22 11.62+0.19 11.81+0.12
Dry matter intake (kg/100 kg body weight) 2.82Y+0.10 2.60*+0.09 2.55*+0.08 2.66+0.05
Means with dissimilar superscripts in a row and column differs significantly (p<0.05).
Table 2: Average milk yield and fat corrected milk yield (kg/animal/d) crossbred cows during the experiment
Treatments
Parameters
T, T, T; Overall
Milk yield (kg/animal/day) 20.71+0.43 21.23+0.38 20.84+0.44 20.92+0.24
4% Fat corrected milk yield (kg/animal/day) 20.78+0.46 21.26+0.42 21.11+£0.48 21.06+0.59
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present study agreed with Powers et al. (1995) and Anderson
etal.(2006), who compared blood meal, soybean meal and
DDGS. The cows fed DDGS had higher (p=0.029) milk fat
as compared to soybean meal (3.55 vs. 3.36%). Dey (2016)
and Alvaran et al. (2018) found that milk fat percent was
similar for cows fed control (4.12 %) and DDG (4.19%) diets.
Contrary to present study, Huang et al. (1999) observed
lower fat % in 20% dried rice distillers’ grain (DRDG) group
(2.98) as compared to cows fed 10 % DRDG and control
diets (3.63 vs. 3.52).

Overall average milk SNF percent, irrespective of the
treatments and periods was 8.89+0.04%. Regardless of
periods, average milk SNF (%) was found significantly (p<0.05)
higher in T3 (8.99+0.06) and T1 (8.9940.07) as compared to
T2 (8.68+0.06) groups. Overall SNF content of milk was 0.00
and 3.45 % more in T3 as compared to T1 and T2 groups,
respectively. These results corroborated with Alvaran et al.
(2018). They found milk SNF per cent statistically comparable
though numerically buffalo given 50% DDGS (9.97) and
control group (9.84) had highest SNF percent as compared to
25 9% DDGS (9.70). Islam et al. (2021) also recorded milk SNF %
to be higher in treatment group (8.52+0.04) as compared to
control group (8.22+0.04). Contrary to the present study, Kale
(1984) reported overall average of milk SNF % for the first 10
weeks of lactation as 9.29, 9.38 and 9.35 % in low, medium,
and high concentrate fed groups, respectively.

Irrespective of the treatments and periods, overall
average total solids were 13.02+0.06 %. If time interval
(period) is ignored, average total solid (%) content of milk
was significantly (p<0.05) more in T3 (13.16+£0.09) and T1
(13.1240.11) as compared to T2 (12.79+0.10) group. Total solid
content of milkin T3 was 0.30 and 2.81 % higher thanT1 and
T2 groups, respectively. Alvaran et al. (2018) found milk total
solids per cent to be statistically comparable in buffaloes
given roughage dairy concentrate (RDC) +25% DDGS (16.72)
and control (RDC) group (16.43). However, the result was
contrary to Ranathunga et al. (2018) who fed DDGS in low-
forage (12.1%) and high-forage diets (12.2 %). Total solid was
not affected by diets.

Irrespective of the treatments and periods, overall average
milk protein was 3.48+0.04%. If ignored period, average
milk protein (%) was higher in T2 (3.52+0.07) as compared
to T, (3.47£0.07) and T3 (3.44+0.07) groups. These results
were similar to Powers et al. (1995) and Huang et al. (1999),
who found that milk protein was lower in control group as
compared to DRDG and higher than 20% DRDG (3.28%)
group, but did not differ from each other. However, Janicek
etal. (2008) and Foth et al. (2015) found that milk protein per
cent increased in diet containing DDGS as compared to diet
containing 0% DDGS.

CoNcLUSION

The findings of the present study indicate that RDDGS can
serve as a potential alternative protein source for the dairy
cattle. The improvement of production performance may be

the resultant of several factors such as better chemical profile
of RDDGS, improvement of digestibility of nutrients, presence
of yeast cells and some other hidden factors. The dry matter
intake of cows was at par with feeding soy DOC and RDDGS.
Milk yield and FCM yield were higherin T, and T; compared
to those in T, group indicating that RDDGS feeding group
performed better than soy DOC feeding group. Also, milk
composition like Fat & SNF percent were higher in RDDGS
fed groups.
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