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Abstract- Calliandracalothyrsus is amultipurpose tree legume 
which haslong been used by farmers as forage for their animals 
in the tropics and subtropics. Calliandra is well known as the 
high proteins and tannins plant, however much of the protein is 
wastedbecause its tannins bind protein fibreand reducing its 
digestibility.  Tannins at high concentrations affectvoluntary 
intake, nutritive value of the plant and rate of growth of animals 
consuming them . This review discussed the relationship 
betweentannin, digestibility and growth of animals. Animal 
production from supplementation of Calliandratolow qualitybasal 
diets in comparison with supplementation with low tannin forage 
legumes are presented and discussed. 
 
Index Terms- animal production, Calliandra, digestibility, 
proteins, tannins 
 

I. INTRODUCTION 
nadequate year-round proper nutrition, especially during the 
dry season is the most important factor contributing to the low 

animal production in tropical developing countries, including 
Indonesia. During the dry season, most farmers use low quality 
standing hay and crop residues as feeds for their animals. These 
feeds are characterized by high levels of fiber, low levels of  
energy, proteins, minerals and vitamins which lead to low levels 
intake and digestibility (Sarwattet al., 2002).On average, during 
the wet season, grasses contain about 8 to 10% crude protein, 
however during the dry season,they dropto below the minimum 
7% level required for maintenance, while crop residues like rice 
straw and standing hay only contain crude protein of 3 – 5% 
(Jackson, 1978). Consequently, many problems such as poor 
growth,  weight loss, low reproductive performances, and 
sickness due to the lack of nutritional quality of feed arise during 
the dry season. One way of improving the utilization of standing 
hay and crop residues is by supplementation with forage tree 
legumes (Norton, 1998). 
            Calliandra is a small leguminous tree or large shrub in the 
familyof Leguminosae (Fabaceae) and subfamily Mimosoideae. 
It is native to humid tropics and sub-humid tropical areas  of 
Central  America and Mexico.It was introduced to Java, 
Indonesia in 1036 and have spread from there over Indonesian 
archipelago and other parts of southeast Asia (Palmer et al., 
1994).Initially it was introduced to Indonesia to provide shade in 
coffee plantation, but the tree has now proved more useful for 
other purposes such as fuelwood, land reclamation and fodder. 
As fodder, dry matter yield of Calliandrais quite high, it can 
attain 18.2 ton DM/ha, slightlyless thanGliricidia(19.2 ton 
DM/ha) and Leucaena(21.8 ton DM/ha) (Catchpoole and Blair, 

1990). One superiority of Calliandra over Leucaena is high 
adaptability to acid soils which found in most eroded soils where 
Leucaenacan not thrive. Leucaena also suffers from psyllid 
attack whereas adult psyllids are unable to feed or oviposit on 
calliandra (Vandesschrickeet al., 1992.  
            Like most legumes, Calliandracontains high levels of 
crude protein which is far higher than found in the grasses and 
crop residues. This makes Calliandra may be suitable used as 
sole feed or as feedsupplement to provide protein for animals fed 
low quality feeds. However, despite its protein content is high,its 
digestibility is low, because its high levels of tannin  tend to bind  
protein and fiber.Tannin also can reduce feed intake, lower 
nutrient digestibility and protein availability.There is  fragmented 
information  on the nutritional quality and the suitability  of 
Calliandra as ruminant feed available. In this review, the 
summary of present knowledge on nutritional composition of 
Calliandraand the its effects on animal growth  are  presented and 
discussed.  
 

II. ACCEPTANCE BY ANIMALS 
            Freshly harvestedCalliandra leaves are generally highly 
palatable to ruminants where animals have prior experience with 
the forage. Works in Indonesia and Australia indicate that 
Calliandra is better used when fresh than dried or wilted. When 
Calliandra leaves fed in fresh to sheep, voluntary intake was 59 g 
dry matter/kg W0.75, whereas for dried materials, it was 37 g dry 
matter/kg W0.75. (Palmer and Schlink, 1992). However, the 
reduced palatability of Calliandraas affected by wilting or drying 
of leaves only occurred at high levels of supplementation. At 
normal supplementation (20 – 40%), they had no effect on intake 
(Anon., 2016). 
            There is contradictory report on acceptance of 
Calliandara in comparison with other legume trees. Phiriet al. 
(1992) reported that acceptance of fresh Calliandra was lower 
than Leucaena but it was superior to Sesbaniasesban and 
Gliricidiasepium, however, Fadiyimuet al. (2014) reported that 
in Nigeria, preference index of Gliricidia was the highest, 
followed by  Leucaena and Calliandra.  They suggested that the 
highest preference index of Gliricidiawas caused by the fact that 
Gliricidia was the most familiar to goats at the time of study. It is 
generally accepted that Gliricidia is high quality forage, but of 
low palatability when first introduced to animals (Norton, 1998).  
 

III. CRUDE PROTEIN CONTENT 
            The protein content of Calliandra within the range of 20 – 
30% as reported by Patterson et al. (1996).This protein content is 
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comparable with other forage tree legumes such as 
Leucaenaleucocephala (25.9%) (Shelton and Brewbaker, 1998) 
and Gliricidiasepium(20 – 30%) (Simons and Stewart, 1998). 
            Crude protein content of Calliandra varied with 
provenances (Premaratne and Perera, 1999), plant parts, cutting 
interval and season (Salawuet al., 1997). Leaves and young 
shootsof Calliandracontain higher tannin than the older shoot. 
Increasing of cutting interval from 6 to 12 weeks reduced crude 
protein content from 22.4 to 21.6% (Tuweiet al., 2003).  
            Feeds containing protein less than 7% are considered as 
deficient in protein as they can not provide the minimum 
ammonia levels (70 mg N/L) required for optimum activity of 
rumen microbes (Norton, 1998). All reported protein contents of 
Calliandraare far above than this value, so it  can be judged that 
proteins of Calliandra are  adequate  for high producing 
ruminants. However, high tannins may form complexeswith  
proteinwhich decrease their degradability in the rumen, thereby 
decreasing rumen ammonia concentrations and increasing the 
amount of protein bypassing the rumen. 
 

IV. TANNIN CONTENT 
            Condensed tannin contents of Calliandra varied from 6.00 
to 16.0%, with averagedof  9.5% (Table 1), which higher 
compared to Leucaena (3.51%) and Gliricidia (3.79%)(Aye and 
Adegun, 2013). Tannin content is influenced by provenance, 
maturity, season and method of sample preparation. The amount 
of  tannin in Calliandra is affected by drying method used, with 
freeze drying being the preferred method of sample 
preparation.Oven drying decreased condensed tannin 
contentfrom 11.7 to 8.2% (Ahnet al., 1997).  It is theorized that 
during oven drying, tannins bind with other cell polymers like 
protein or cell wall carbohydrates (Reed, 1986).  
 
Table 1. Condensed tannin content of Calliandracalothyrsus 

leaves 
 
    Condensed tannin (%) Reference 
       8.20 Ahnet al. (1997) 

 6.00 McSweeneyet al.(1999) 

             11.3 Mahyuddinet al.(1998). 
             11.2 – 16.0 Premaratneet al. (1999) 

            8.08  Abqoriyahet al.(2014) 
            7.43 Setyawatiet al.(2016) 

 
            Tannins can be beneficial or detrimental to ruminants, 
depending on how much it is consumed. Low concentrations  of 
plant tannins is believed to leave the protein is unprotected as to 
be completely degraded in the rumen, while presence of 
moderate levels of tannin in diets prevented protein degradation 
in the rumen and make protein available to enzymatic digestion 
in the lower gut (Pereraet al. 1996).Barry et al. (1983)  
demonstrated that inLotus pedunculatus, the ideal concentration 
of condensed tannin  were between 2 – 4% of diet dry matter, at 
which level they bind with dietary protein during mastication and 

appear to protect the protein from microbial attack in the rumen. 
This leads to higher nitrogen retention, higher growth rates and 
milk yield  (D’Mello, 1992). At high concentrations (>5% DM), 
however, condensed tannin  formscomplex particularly with 
protein and act as anti-nutritional   that reducing voluntary intake 
and digestibility (Barahonaet al., 2003). All reported tannin 
contents of Calliandrain Table 1are higher than 5%, soit can be 
inferred that Calliandra can be categorized as high tanniferous 
plant.    
 

V. DIGESTIBILITY 
            IVDMD and IVOMD value of Calliandra as reported by 
some authors are presented in Table 3. IVDMD value ranged 
from 25.3 to 38.9 and IVOMD  values ranged from 26.1 to 
48.4%. These values are  lower compared to other leguminous 
tree such asLeucaena(IVDMD 65.2 and IVOMD 67.7%) (Dattet 
al.,  2008), Gliricidia(IVDMD 54.52%) (Barrios, 2016) and 
Sesbaniasesban (IVDMD 60.5 – 76.1) (Dzowelaet al., 1995). 
 

Table 2.In Vitro Dry Matter Digestibility (IVDMD) and In 
Vivo Dry Matter Digestibility 

(IVOMD)of Calliandra 
 
                IVDMD 
(%) 

             IVOMD 
(%) 

Reference 

19.5 – 40,2                   26.6 Dwozelaet al. (1995) 
 25.3       26.6 Pereraet al. (1996) 

 27.3 – 36.1 Premaratne and 
Parera (1999) 

38.9 and 36.5  Tuwei et al.2003) 
     48.4 Santosoet al.(2013) 

 35.88  Barrios, (2016) 

 
            IVDMD and IVOMD value are influenced by method of 
drying, ADF and tannin  content. In Calliandra, the highest 
IVDMD value was obtained by freeze drying method, followed 
by sun-dried and oven-dried method (Dzowelaet al. (1995). As 
ADF content of Calliandra was fairly low (around 25%) 
(Premaratne and Perera, 1999), it is strongly suggested that  the 
low  IVDMD and IVOMD valueof Calliandraarecaused by its 
high tannin content.The low digestibility of Calliandra indicates 
that this plant is not suitable used as sole diet, and it should be 
used as supplement. When dried Calliandra was fedad libitum as 
a sole diet, DDM intake decreased to 21.6 g/kg0.75 per day 
(similar to barley straw plus urea-molasses (Norton and 
Waterfall, 2000). 
            The average value of IVOMD of Calliandra (Table 2) is 
around 30% which is lower than critical level of 65% required 
for feeds to be considered as having acceptable digestibility. 
Forage with IVOMD value of <65% can be classified as low 
quality feed and may results in reduced dry matter intake (Moore 
and Mott, 1973). 
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VI. ANIMAL PRODUCTION 
            When used as sole diet, daily gain of sheep fedCalliandra 
was lower (44 g) compared to Gliricidia (50 g) and Leucaena (55 
g) (Widiawatiet al., 2000). However, when used as supplement 
to low quality basal diets,  live weight gains of animals 
fedCalliandra were higher than those fed low tannin plants 
likeSesbania (Wanbuiet al., 2005),Lucerne and Gliricidia 
(Pamoet al. 2006; Kinuthiaet al., 2007) as well as high tannin 
plant likeDesmodium(Kaitho and Kariuki, 1998), but their daily 
gains were lower compared to animals supplemented 
withTithonia and Leucaena(Table 3). This indicates that when 
used as supplement to low quality basal feeds, the growth of 

animals fedCalliandra are higher compared to many other  tree 
legumes, irrespective their tannin contents. It is suggested that by 
supplementing Calliandra to low tannin basal diet, concentration 
of tannin in diets  decreased. When concentration of tannins 
reached 2 - 4% (Barry et al., 1983), protein is prevented from 
microbial attack  and making protein is available for enzymatic 
digestion in lower gut, leading to higher growth rates.The low 
daily gain of animals supplemented with low tannin plants in the 
present study might be attributed to the low tannin and by-pass 
protein levels of diets  and  much of  protein is wasted in the 
rumen. 
 

 
Table 3. Effect of supplementation of Calliandra on growth of animals fed low quality diets 

 
 Animal Basal diet Calliandra/other 

legumesinclusion  
Live weight gain 
(g/day) 

 Reference 

Goats Cenchrusciliaris 
hay 

Calliandra0%,  
Calliandra16%, 35% 
(fresh), 
and 27% (wilted) 

-27.0 
39.0 
52.0 
 25.0 

Ibrahim, 1994) 

Dairy heifers Old Napier grass 25% of either: 
Calliandra, Sesbania or 
Desmodium 

 
 732 
606 
638 

Kaitho and Kariuki, 
(1998) 

Sheep 
 
 
 
 
 

Napier grass 
 
 
 
Maize stover 
 
 
 

Fresh Calliandra 
32.4% 
Wilted Calliandra 
37.3% 
Fresh Calliandra,  
52.7% 
Wilted Calliandra,  
51.7% 

90.1 
 
79.1 
 
 26.1 
 
        42.7 
 

Tuwei et al., (2003) 

Goats Urea treated corn 
stover + 100 g 
maize germ 

Tithonia 27%, 
Calliandra 30%, 
Sesbania 32% 

82.6 
57.1 
 39.3 

Wanbui et al., 
(2006). 

Goats Improved forage 
and natural grass 

6 g protein  of either: 
Calliandra, Gliricidia 
or Leucaena 

 
 
 13.8 
4.50 
20.6 

Pamoet al., (2006) 

Goats Rhodes grass hay Calliandra0%,  
Calliandra 
100 and 200 g/goat 
/day 
Lucerne 
100 and 200 g/goat/day     

       17.4 
30.8 and   56.8, 
respectively 
 
26.1 and 40.1, 
respectively.       

Kinuthia et al., 
(2007) 

 
            Besides  is attributed to the lowering of tannin content of 
diets as effect of supplementation, the high animal production 
from supplementation with Calliandra may be caused by 
adaptability of herbivore animals to high tannin plants. Narjisseet 
al. (1995) states that   proline rich protein in saliva of ruminants 

can bind tannin which cancel their negative effect on palatability 
and improve digestion of tannin rich feeds. 
            The proportion of Calliandra in the diets that yielded the 
highest daily gainis  influenced by basal dietquality. With low 
quality Cenchrusciliaris hay as basal diet, the best proportion 
was 35% of fresh Calliandra (Ibrahim, 1994) (Table 3). 
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Supplementation offreshor wilted Calliandra at lower 
proportionto Napier grassbasal diet gave higher daily gain 
compared to supplementation offresh or wilted Calliandraat 
higher proportion to  maize stover basal diet (Tuweiet al., 2003) 
(Table 3). This indicates that for high quality basal feed like 
Napier grass, proportion of Calliandra supplemented should be 
lower than supplementation  to low quality basal feed like maize 
stover.  
 

VII. CONCLUSION 
            Calliandra leaves are rich in crude protein, but its high 
level tannins reduced its   digestibility and animal growth when it 
is used as sole diet.However, when used as supplement to low to 
moderate quality basal diets, growth  of animals supplemented 
with Calliandrais higher than supplemented with lower  tannin 
plants such asGliricidia, Lucerne and Sesbania. Therefore the use 
of Calliandra as supplement provides much promise to increase  
animal production in  tropical and subtropical region.  
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