Effect of  Mimosa pigra and Water spinach (Ipomoea aquatica)  on intake, digestibility and growing for goats in Mekong Delta, Vietnam
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Summary

The experiment were conducted on-farm at Tam Nong district, Dong Thap province in 110 days to evaluate the feeding value of Mimosa pigra as a fed for goat. Sixteen growing male goats (16+3 kg) were be designed according to a 2*2 factorial arrangement of four  treatments with 4 replications. Four  treatments were be: Mimosa fresh ad libitum (MF); Mimosa wilted ad libitum (MW); Mimosa fresh  with Water spinach (MFS) and Mimosa wilted with Water spinach (MWS). 

Digestion coefficients of dry matter and crude protein and live weight gain were highest for Mimosa fresh  supplemented with water spinach.
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Introduction

Mimosa pigra is actually a dangerous weed for crop production in Mekong Delta. Somewhere in the tropics, farmers made use of its trimmed foliage in livestock feeding. Mimosa is commonly used by native animals in Nigeria, forming a favoured and stable part of the food supply for the larger herbivores in Yankari Game Reserve (Geerling 1973) Mimosa has high protein content and studies have been carried out to evaluate its use as an animal feed. Its crude protein content is 20% to 23% (Vearasilp et al. 1981a,b). However, there have been conflicting reports on whether mimosa contains the toxic amino acid, mimosine, which could restrict its use for animals. Vearasilp et al. (1981a) reported that mimosa did not contain mimosine, but it has been isolated at a level of about 0.2% of leaf dry weight (Lonsdale et al. 1989). In the recent studies in Mekong delta, Hong et al. (2005, unpublished) reported growing goats got weight gain more than 100g per head per day in grazing plain of the Mimosa pigra or in restrained feeding and the high level of tannin in Mimosa pigra leaf (5-9% DM) can be a good source of by-pass protein in feeding goats.

The Mekong delta has extensive water surfaces, favouring the widespread, year round of wild or cultivated aquatic feed, especially water spinach (Ipomoea aquatica). Water spinach is variable water and marsh plant with creeping, hollow, water filled sterms and shiny green leaves. It is cultivated for food and used as pig and cattle feed throughout Southeast Asia. Water spinach is readily eaten by pigs and is locally available feed resource through out the Mekong delta of Vietnam. It has been used successfully to replace part of the protein in a diet of sugar cane juice for breeding sows (Le Thi Men and Bui Hong Van 1993). The fresh leaves and stems of water spinach have a crude protein content of around 28% in DM (variable) and crude fibre concentration are so low (around 12%, Göhl 1981) that can be used as a good soluble protein to the ruminants according to Preston et al., 2005.. Offering fresh water spinach at levels of 10 and 20 g DM per 1 kg live weight to goats having free access to fresh cassava foliage: it did not affect intake of the cassava with the result that total DM intake increased by 33 and 60%, respectively and increased digestibility of DM and crude fibre (Pathoummalangsy and Preston 2006).

Mix –feeding of the two wild plants (weeds) Mimosa pigra and water spinach in Mekong delta may be a good way to supply nutrients in feeding goats, a better use of local resources. 

Material and methods

This experiment were be done on-farm at Tam Nong district, Dong Thap province. It is 40 kilometre far from Angiang University. Sixteen growing male goats (16+3 kg) were be hire from smallholder goats keepers in the area. The goats were vaccinated against foot and mouth disease and de-wormed before start of the experiments. They were individually fed in metabolism cages with free access to water. Goats were be kept in 120 days of the planed experimental duration. 

Fresh water spinach and fresh or wilted Mimosa pigra foliage used in the experiment.

Nature mimosa field kept for foliage cut at around 45 days.

Water spinach grown wild in the fields collected every day.

The trial was be designed according to a 2*2 factorial arrangement of four  treatments with 4 replications. Four  treatments were be: 

MF: Mimosa fresh ad libitum.

MW: Mimosa wilted ad libitum

MFS: Mimosa fresh  with Water spinach

MWS: Mimosa wilted with Water spinach

Diets MFS and MWS : Mimosa pigra were be offered fresh or wilted ad libitum with the amount of 120% of the average daily DM intake of mimosa consumed the previous week. The water spinach were be fed constant in an amount of 25% of expected total daily intake, 3% of BW. 

Mimosa pigra were be hung in bunches above the fodder troughs. Water spinach were be fed in plastic troughs for goats to choose freely. Feed were be offered 2 times daily at 08:00  and 16:00. Feed offered and refused were be measured separately every day in the Morning. All the goats were be weighed in 2 week intervals for 2 consecutive days. After 110 days of the experimental feeding a metabolism trial of 7 days duration is conducted on goat  from each group in metabolic cages with provision for quantitative collection of faeces and urine. Feed intake were be  80% of the usual DM intake. Pooled samples of feed offered, lefl – over and faeces from the metabolic trial were subject to preliminary processing and preserved for subsequent chemical analysis.

The feed offered , left – over and faeces were be analysed for dry matter (DM) by drying at 100 oC for 24 h, organic matter (OM) by ashing at 550oC for 4h and crude protein (CP) by Kjeldahl technique (AOAC 1990) are also observed.

Statistical analysis: all the data were be calculated with MS Excel software and used for subsequent statistical analysis, using the general linear model  in the Minitab software (release13.2)

Results and discussion

Data on chemical compositions of the feeds are presented in Table 1. Chemical composition of mimosa included leaves, rachis and stem.
	Table 1.  Chemical composition of Mimosa pigra and Water spinach in the experiment  

	
	Mimosa pigra
	Water spinach

	Dry matter  g/kg
	318.8
	105.4

	g /kg  DM

	Crude Protein
	115.1
	230.2

	Organic matter
	937.4
	831.6


The mean value for intakes of dietary constituents are shown in table 2. There were no significant differences in feed intake between goats fed fresh and wilt mimosa. However, goats fed an supplemented with water spinach or not supplemented had a significant diffirence (P<0.05).

	Table 2: Mean values for feed intake and apparent digestibility coefficients (%) of the experiment diets

	Item
	Interaction of  factorial

	
	MF
	MW
	MFS
	MWS
	SE

	Feed intake, g/day

	Dry matter
	1033.30
	821.38
	1110.50
	1059.65
	61.64

	Crude protein
	134.98
	128.95
	174.28
	166.01
	7.84

	Apparent digestibility (%)

	Dry matter
	69.98
	59.21
	73.23
	71.27
	4.12

	Crude protein
	69.42
	64.07
	76.46
	72.12
	5.49

	Organic matter
	71.53
	62.98
	74.36
	72.70
	3.98

	Liveweigh gain, g
	98
	86.5
	108
	96.8
	4.71


The treatment fresh mimosa with water spinach had the highest feed intake and the lowest feed intake appear at the treatment wilt mimosa no supplement. The result show that the high selection property of goats plus fresh diets and many feedstuff increase the feed intake.                       

Results from apparent digestibility coefficients of DM, CP and OM did not show any significant differences between foliages treatments. Digestibility percentage of crude protein of FMS, WMS, FM and WM were 76.46% , 72.12% , 69.42% and 64.07% respectively, this probably due to high level of tannin in mimosa.

The goats fed FM resulted in a significantly higher daily weight gain as compared to those fed WM (P<0.05).This effect also appear when using water spinach as a supplementation. The highest weight gain was obtainned from the goats fed fresh mimosa with supplement water spinach.
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	Figure 1: Mean values for live weight gain of goats fed mimosa pigra fresh or wilted and supplemented with water spinach or not supplemented
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	Figure 2: Mean values for apparent DM digestibility in goats fed Mimosa pigra fresh or wilted and supplemented with water spinach or not supplemented
	Figure 3: Mean values for apparent crude protein digestibility in goats fed Mimosa pigra fresh or wilted and supplemented with water spinach or not supplemented


Conclutions

Digestion coefficients of dry matter and crude protein and live weight gain were highest for Mimosa fresh  supplemented with water spinach.
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