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Abstract 

   
Dairy cattle need to be fed with an adequate amount of forage that has complete composition so that production 

performance will be improved. The study was conducted to determine the milk production of dairy cattle 

supplemented with Corn-based Total Mixed Ration with Moringa oleifera (C-TMR-M). Eighteen (18) dairy 

cattle were randomly assigned into three treatments following the layout of Randomized Complete Block Design 

(RCBD). Each block contained different stages of lactation as Early Lactation (EL), Mid-lactation (ML), and Late 

Lactation (LL). The three (3) treatments were T1 (C-TMR only), T2 (C-TMR-M with 5% M. oleifera), and T3 (C-

TMR-M with 10% M. oleifera). The feeding trial was done for 30 days, and the data collected were analyzed 

through Analysis of Variance in RCBD and Descriptive Statistics through ranking. The average milk production 

revealed that T2 got the highest mean value of 10.07 kg, followed by T3 with 9.2 kg, and the lowest was T1 with 

7.3 kg. The total milk production showed that T2 had the highest yield of 1,812 kg, followed by T3 with 1,650 kg, 

and T1 got the lowest yield of 1,428 kg. The Analysis of Variance showed a significant difference between 

treatment means. The findings indicate that milk production of dairy cattle was greatly enhanced with C-TMR-M 

supplementation. Based on the results of the study, it can be concluded that the feeding of Corn-based Total 

Mixed Ration with Moringa (C-TMR-M) can improve milk yield in dairy cattle.   
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Introduction 

The main goal of dairy farming is to maintain high 

milk production of good quality; hence adequate, 

effective fiber should also be maintained that is 

balanced for high milk production.   Total Mixed 

Ration is known to be very helpful in dairy cows 

worldwide, providing a cow to attain maximum 

performance (Ishler et al., 2023; Serpa, 2020). It is 

now the most approved method for feeding high-

performing, in-housed dairy cattle in the world. This 

is usually supplemented by feeding a nutritionally-

balanced ration at all times (Singh et al., 2022). 

However, proper feeding management practices must 

always be employed to ensure the excellent 

performance of dairy cows. Feeding is sometimes 

accompanied by supplements to improve 

performance on the milk yield and milk composition 

in dairy cattle. On the other hand, the monitoring and 

updating of ration formulation is also done based on 

the milk production performance of dairy cows. 

Successful dairy farming is dependent on the 

management practices of the herd provided by the 

farmer. 

 

Corn is one of the crops used in dairy feeding. It 

ranks second to wheat among the world’s crops. 

Crop residue of corn or maize can be utilized as 

feed for dairy farming and is recounted to be the 

most used crop residue for animal nutrition 

(Mugerwa et al., 2012). Most of the crop residues 

are not utilized for compost making and nutrient 

recycling but are preferred to be processed for 

animal feed processing, either straws or stovers. 

This will be enhanced by processing it as corn 

silage for cow feeding (Weiss, 2019; Hisadome, 

2022).  According to Ferreira et al. (2016), corn 

silage is the main ingredient for diets in dairy 

cattle. However, corn silage trials are needed to 

determine which variety can maximize production 

in a particular place and location as influenced by 

environmental factors. 

 

Dairy cows need to be fed adequate amounts of 

forage that have complete nutrient composition so 

that milk yield and milk quality will be improved. 

According to Mickayla et al. (2018), giving 

sufficient forage to dairy cattle can optimize milk 

production. The effects of feeding a Total Mixed 

Ration with corn were experimented and had a 

significant result on the production performance 

of dairy cattle (Hundal et al., 2004). Corn has 

been used in dairy cow feeding and given fresh to 

the animals. Dairy farmers fed corn with the other 

forage as fresh, but physiologically, cows can 

digest better ensiled than fresh forages.  

 

The feeding whole plant silage and grain 

(Ipharraguerre et al., 2003) were studied and 

ensiled together with the other forages. It is 

recommended to optimize the utilization and 

prevent wastage of forage during feeding. Further, 

it can be enhanced if supplementation with the 

inclusion of pure organic herbs is employed on 

the farm. Moringa oliefera is one of the pure 

organic herbs fed to dairy cattle. According to 

Sanchez (2011), M. oleifera can be fed as fresh or 

ensiled to dairy cows. With the increasing demand 

for milk nowadays, the adoption of modern 

technologies (Sitdikov et al., 2020) is necessary to 

be embraced in dairy farming to have an efficient 

and profitable production. Every dairy farm aims 

to sustain high milk production to satisfy the 

people’s need for milk. These possibilities can be 

realized if innovative strategies in feeding be 

applied to dairy production.  

 

The supplementation of M. oleifera to the diet of 

dairy cattle can be measured as advanced 

technology in feeding dairy cows. Worku (2012) 

emphasized that the leaves of M. oleifera are highly 

nutritious with excellent palatability, digestibility, and 

balanced chemical composition of protein and 

minerals. Several studies were undertaken on Total 

Mixed Ration (TMR) supplementation (Hernadez et 

al., 2014; Abdelrahman et al., 2022) to assess the 

productivity and performance of dairy cows. This 

study aimed to evaluate daily milk production and 

total milk yield of dairy cattle supplemented with 

CTMR with the inclusion of different levels of M. 

oleifera in the diet of dairy cows. 
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Material and methods 

Site selection 

The processing of C-TMR-M and supplementation to 

dairy cattle were done at the Dairy Farm of the 

University of Science and Technology of Southern 

Philippines (USTP – Claveria Campus) at Lupok 

Claveria, Misamis Oriental from September 2021 to 

February 2022. The dairy cattle used were those with 

early, mid-lactation, and late lactation. The materials 

used were the components of C-TMR-M (Corn, Madre 

de cacao, Moringa oliefera, molasses, rice bran, copra 

meal), a forage chopper, a plastic drum, silo, a 

milking machine, and a milk bucket.   

 

Formulation of concentrate 

The preparation of concentrate was formulated 

through the Pearson Square Method of compounding 

ration that considers only two feed ingredients. The 

formulation was based on the standard 15% Crude 

Protein (%CP) requirement of dairy cows. The ration 

components were Copra meal as the protein source 

and rice bran as the energy source.   The parts by 

weight computed per ingredient were 71.43 kg Rice 

bran and 28.57 kg Copra meal which is made up of 

100 kg of concentrate. 

 

Feeding scheme of dairy cattle 

The experimental animals were fed based on the 2% 

Dry Matter (DM) requirement of dairy cows and body 

weight, as presented below. During the feeding test, 

the desired amount of concentrate was mixed into the 

corresponding amount of silage needed per cow per 

treatment provided before the milking schedule. 

 

 

 

 

 

 

 

Experimental design and treatments 

Eighteen milking cows of the same parity were used 

in the study, randomly selected and distributed to 

three treatments consisting of three replications with 

two cattle per treatment. The study utilized the 

Randomized Complete Block Design (RCBD) in the 

experimentation and the Anova Table of RCBD in 

analyzing the data collected. In blocking, dairy cattle 

with different stages of lactation, such as Early 

Lactation (EL), Mid lactation (ML), and Late 

Lactation (LL), were considered so that accurate 

results would be obtained during the conduct of the 

study. The Dairy cattle were fed 80% C-TMR, C-TMR-

M with different levels of M. oleifera, and 20% 

Formulated concentrate before milking for 30 days. 

The different treatments of the study were Treatment 

1(C-TMR) as control, Treatment 2 (C-TMR-M with 

5% M. oleifera, and Treatment 3 (C-TMR-M with 10% 

M. oleifera).    

 

Data analysis 

The data collected daily on the milk production of 

dairy cattle were measured in the morning and 

afternoon and recorded accordingly. The average milk 

produced per treatment was calculated and analyzed 

through the Analysis of Variance (ANOVA) Table in 

RCBD and the Least Significant Difference (LSD) 

Test. The comparison of the total amount of milk 

produced per treatment was analyzed using 

Descriptive Statistics through ranking to determine 

which treatment significantly affected the milk 

production of dairy cattle. 

 

Results and discussion 

Average daily milk production (kg) 

The average daily milk production of dairy cattle was 

recorded from the start of feeding C-TMR-M up to 30 

days of supplementation, as shown in Table 1. As 

presented, Treatment 2 predominantly got the 

highest mean value of 10.07 kg, followed by 

Treatment 3 with 9.2 kg, and the lowest mean value 

was observed in Treatment 7.93 kg. The trend of milk 

production is high in Treatment 2 with 5% M. oleifera 

and similarly higher yield in Treatment 3 with 10% M. 

oliefera as compared to Treatment 1 with no M. 

oleifera supplementation. The Analysis of Variance 

showed significant differences between treatment 

means, which was determined between Treatment 2 

and Treatment 1. The supplementation of CTMR-M 

greatly influenced the production of milk in dairy 

cattle. In the Mid-lactation and Late Lactation stages, 
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the milk yield is supposedly declining. However, 

when supplemented with CTMR-M, it caused to 

increase in the milk production of dairy cattle. The 

study of Babu (2016) on “ M. oleifera as a “Potential 

Feed for Livestock and Aquaculture Industry” showed 

that feeding leaves of M. oleifera had variable effects 

on DM intake and milk yield.   A similar study by 

Sanchez et al. (2006) concluded that feeding M. 

oleifera as fresh and ensiled to dairy cows primarily 

affects the quality and quantity of milk produced. 

According to Bashar et al. (2020), feeding M. oleifera 

improved the productivity of dairy cattle.

 

Table 1. Average daily milk production of dairy cows with CTMR-M supplementation.             

 Replication 

Treatment R1 R2 R3 Treatment 

Total (T) 

Treatment 

Mean 

T1 7.8 8.5 7.5 23.8 7.93b 

T2 10.5 10.5 9.5 30.2 10.07a 

      

T3 9.8 8.5 9.3 27.6 9.2ab 

      

Replication Total (R)                      28.1                              27.1              26.3 

Grand Total                                                                                                                                  81.6 

Grand Mean     9.07 

F-test = significant (*) 

CV = 6.09% 

Means with not the same letters are significantly different. 

Total milk produced (kg) 

The total milk produced by dairy cattle after the 

supplementation of C-TMR-M is presented in Fig. 1. 

The data showed that Treatment 2 (C-TMR-M) with 

5% Moringa) had the highest milk production of 

1,812 kg, followed by Treatment 3 (C-TMR-with 10% 

Moringa ) with 1,650 kg, and the lowest production 

was observed in Treatment 1 (C-TMR) with 1,428 kg. 

 

Fig. 1. Total milk production of dairy cattle after 30 days of C-TMR-M supplementation. 
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The treatments with the inclusion of M. oleifera 

supplementations are higher compared to Treatment 

1 without M. oleifera. The feeding of C-TMR-M 

greatly influenced the milk production of dairy cattle 

for 30 days. According to Zhang et al. (2018), the 

supplementation of M. oleifera increased milk yield 

in dairy cows. A similar study conducted by Mendieta 

et al. (2011) showed that including M. oleifera as a 

galactagogue in dairy diets increased the milk 

production of dairy cattle.   Likewise, the study of 

Cohen-Zinder et al. (2017) showed that dairy cattle 

fed M. oleifera silage had higher milk production. 

 

Conclusion 

The supplementation of Corn-based Total Mixed 

Ration with Moringa oleifera (C-TMR-M) showed 

satisfactory results, particularly in Treatment 2, with 

the highest milk produced compared to the other 

treatments. A 5% level of M. oleifera added in Corn-

based Total Mixed Ration significantly enhanced milk 

production of dairy cows for 30 days. Based on the 

study’s findings, it is suggested to supplement Corn-

based Total Mixed Ration with 5% Moringa 

(Treatment 2) in the diet of dairy cattle. Better results 

were obtained in dairy cows supplemented with Corn-

based Total Mixed Ration with M. oleifera (C-TMR-

M), where the yield was also noticeably increased 

upon supplementation.   
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