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ABSTRACT : A study was conducted to evaluate the dehydration time by sun-drying to produce hay 
and the DM degradation values of the hay of mulberry foliage (Morus alba).  The sun-drying duration 
to produce the hay was significantly (P<0.05) longer in foliage of 7-weeks than of 5-weeks old.  The 
leaf fraction dried much faster (P<0.05) than the other plant parts and the drying time of the leaf 
fractions was shorter in 5-weeks than 7-weeks old leaves (19 against 26 hours, respectively). 
Mulberry hay from 5-weeks old foliage also indicated higher DM degradability when compared to 
that of 7-week old foliage.  Mulberry foliage of five weeks old could be conserved as hay after sun-
drying of less than 26 hours and potentially utilized as feed for ruminants.   
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INTRODUCTION 
 

The availability of cheap feed resources as basal or supplementary diet is important for successful 
ruminant production in smallholder farming system in the tropics. As compared with the humid 
tropical zones, the farmers in the drier tropics face inadequate supplies of quality feed for their 
ruminant stocks under intensive farming, particularly during the long dry season (Noula et al, 2004).  
For example, during the dry season in north east of Thailand, the limited supply of quality roughage 
has critically affected the milk yield of the dairy cows (Wanapat, 2005).  As a result, the use of 
alternative feed sources has become an increasingly important approach of feeding ruminants to 
ensure the animals are able to maintain reasonable body condition through the periods of uncertain 
supply of quality feed.    

The need for alternative resources and the excellent characteristics of mulberry are the 
justifications for the recent great enthusiasm over its intensive cultivation and its use as a feed 
supplement for cattle and as the main feed for goats (Sanchez, 2002).  Mulberry is perennial in nature 
and adapts well to various soil types.  It is mainly associated with sericulture industry where the 
quality and the quantity of leaf production are important for the silkworm.    The high crude protein, 
minerals and energy contents, and the relatively low fiber fractions of mulberry are important 
indicators of the high potential of mulberry foliage as a protein and energy supplement for ruminants.  
This is further substantiated by the high rate and extent of degradation in the rumen, making mulberry 
a suitable supplement to enhance the utilization of low quality roughage (Saddul et al, 2005).   

The suitable climatic conditions of the humid tropics produce high yield of mulberry foliage and 
its conservation in the form of hay is an important strategy to make high quality forage easily 
available in the farm.  Knowing the quality of the hay would encourage a greater cultivation and 
utilization of mulberry as a feed supplement. This study was conducted to assess the duration needed 
to suitably dehydrate mulberry foliage by sun-drying and the nutritive values of the hay produced.  
 

MATERIALS AND METHODS 
 

The experimental design consisted of two groups of re-growth, namely 5 and 7-week old re-
growth of mulberry foliage.  The experimental plot was divided into three sub-plots represented by 
Block I, II and III.  Each block were sub-divided into two parcels that represented re-growth maturity 
of five and seven weeks in randomized complete block design (Steel and Torrie, 1980; Gomez and 
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Gomez, 1984).  The plants were sampled (1 parcel = 28 trees) at approximately 2cm from the base of 
the re-growth and placed into plastic bag.  The samples were divided; a portion was made into hay 
and the balance was divided into three fractions that were processed into (i) whole plant (leaf and 
stem), (ii) leaf (with petiole) and (iii) stem. 

For processing into hay, mulberry foliage was dried on a raised and netted-floor platform and 
directly dried under the sun.  Weighing was done every 3 hours and the duration of sun-drying was 
calculated for the hay to attain a constant weight at 10% DM content.  Samples were then prepared for 
proximate analyses.  Nylon bag dry matter (DM) degradation study was conducted according to the 
method outlined by Preston (1995). Data on the duration of drying and DM contents were analyzed by 
randomized complete block design using General Linear Model (GLM) procedure of SAS (1990).  
There were three treatments based on duration of the drying of sample, namely whole plant, leaf and 
stem fractions.  Nutrient contents of all plant fraction (whole, leaf and stem) as affected by the age 
(weeks 5 and 7) were compared using Duncan’s Multiple range test.  Trend of moisture loss of each 
plant fraction was determined by regression analysis. 
 

RESULTS AND DISCUSSIONS 
 

Table 1 shows the duration of sun-drying of plant fractions of mulberry that were significantly 
(P<0.05) different.  Duration of drying the whole plant, leaf and stem of 7-week old mulberry were 
24, 15 and 41h, respectively and were significantly (P<0.05) longer than the whole plant, leaf and 
stem of 5-week old mulberry (19, 12 and 26h, respectively).  The drying time of stem was 
significantly (P<0.05) longer than whole plant.  The drying time for whole plant was significantly 
(P<0.05) longer than the leaf fraction at both ages of maturity, namely 26 and 41h for stem, 19 and 
24h for whole plant, and 12 and 15h for leaf fraction, respectively. 
 

Table 1. The duration of sun-drying of plant fractions to attain 10% 
moisture content of five and seven weeks mulberry foliage. 
Maturity, weeks Plant fractions Time, h 

Five Whole 19 ± 1.7c 

 Leaf 12 ± 0.0e 

 Stem 26 ± 1.7b 

Seven Whole 24 ± 0.0b 

 Leaf 15 ± 0.0d 

  Stem 41 ± 1.7a 

SEM   0.68 
a, b, c, d mean with the different superscripts for each plant fraction differ 
significantly (P<0.05) 

 
Visually, it was observed that mulberry hay was of high quality.  High-quality hay is greenish in 

color, leafy, soft and pliable, and free from mustiness (Bates, 1994).  The green color of the leaves 
indicates the presence and amount of carotene, the precursor of vitamin A and there were not loss due 
to bleaching action of the sun and leaching by rain (Etgen and Reaves, 1978).  The leafy, soft and 
pliable nature indicated that the mulberry was cut at early stage i.e. five weeks as was suggested by 
Saddul (2005).  The mulberry hay was free from mustiness because the moisture content was between 
5 and 13% even though it was intended to dry to 10% moisture content.  Hay containing 12 to 20% 
moisture can be stored safely (Suttie, 2000) and if the moisture level is above 20% at the time of 
baling, excessive storage losses associated with heating and molding may occur (Kellems and Church, 
2002).  However, in the humid tropics, it is not recommended to dry to 20% moisture level because of 
the high humidity of the environment.  The leaf of mulberry hay was easily detached from the stem 
because it was very dry and brittle.  Kellems and Church (2002) reported that leaves shatter were 
related to two factors, namely dryness of the plant material and roughness of equipment processing 
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the hay.  McDonald et al (2002) also reported that during the drying process, the leaves lose moisture 
more rapidly than the stems causing it to become very brittle and easily shattered by handling.  
Therefore, mulberry foliage hay needs to be gently handled as it tends to break-up easily.  Though the 
leaf fraction dried most rapidly there was a need to expose the plant longer as the stems needed longer 
duration of drying.   

Dry matter degradation is indicated in Table 2.  The DM degradation was rapid with increasing 
time of incubation, particularly up to 12 h.  The DM degradation was relatively slower until 24 hours 
before becoming constant thereafter.  At 0 and 6h of incubation, the DM loss was not significantly 
(P>0.05) different between samples, but became significantly (P<0.05) different at 24, 36 and 48h 
between hay made from five and seven weeks old foliages.    

 
Table 2. DM degradation (%) of hay made from 5 (Hay-5) and 7-weeks old (Hay-7) 
mulberry foliage from nylon bags incubated in the rumen of sheep. 

Sample Time of incubation, h 

 0 6 12 24 36 

Hay - 5 24.4 ± 2.4 46.1 ± 3.1 74.3 ± 6.7a 82.8 ± 0.7a 83.3 ± 1.3a 

Hay -7 25.2 ± 2.5 45.3 ± 7.7 67.5 ± 7.7b 77.8 ± 1.8b 78.5 ± 0.9b 

SEM 1.1 1.3 0.8 0.5 0.5 
a, b : Means with the different superscripts within each columns differ significantly (P<0.05) 
SEM: Standard error of mean 
 

This study showed that the plant maturity influenced the DM degradability.  The DM degradability 
was best when the mulberry hay was made from foliage of five weeks of age.  This result is in 
agreement with other studies (e.g. Saddul, 2005;  Kamalak et at, 2005; Bal et al, 2000; Akbar et al 
2002) that indicated a reduction of DM degradability with increasing forage maturity.  Saddul et al 
(2005) reported that the effect of plant maturity on degradation of mulberry may be associated with 
the corresponding increase in the structural fiber composition with advancing plant maturity of the 
mulberry foliage.    
 

CONCLUSION 
 

It is concluded that mulberry foliage harvested at five weeks old is suitable for the production of 
hay.  There is a potential to produce this hay as a protein source for ruminant feeding.   
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