Mimosa pigra for growing goats in Mekong Delta, Vietnam
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Summary

In Tram Chim National park in Dongthap province there is a dense infestation with Mimosa pigra. Studies were made on: (i)  effect of harvesting frequency on biomass yield and composition;  and (ii) growth rates of goats fed mimosa foliage under grazing condition or in confinement.  was a Randomized Completely Design comprising 4 cutting frequencies of 30; 45; 60 and 90 day intervals with 6 replications. 

Harvesting of the mimosa at an early growth stage (45 – 60 days) gave higher dry matter yield and content of crude protein (>20% in DM) with lower concentration of condensed tannins. 

Sixteen growing goats were allocated to 4 farm households in a 2*2 factorial arrangement of four  treatments: G: Grazing of mimosa pigra; GS: Grazing of mimosa  in the day time and supplement with grass at night time; C: Confined feeding with 100% of mimosa pigra ; CS : Confined feeding with mimosa pigra and grass free choice.

Growth rates were higher (90 g/day) under grazing condition than in confinement (60 g/day) with no benefit from also having access to grass.
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Introduction

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 as 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). It is doubtful that the foliage would be toxic at this level of mimosine and it is considerably lower than the 8% to 10% of mimosine reported by Everist (1981) in the fodder legume, leucaena, Leucaena leucocephala. 

When fed to sheep in Thailand at low levels mixed with para grass, Brachiaria mutica, mimosa did not reduce digestibility of the feed and was considered as a high-protein feed component (Vearasilp et al. 1981b). In an experi​ment comparing the effect of substituting mimosa for leucaena in pig and rat rations, no significant differences were recorded for average daily gain, feed intake and feed-efficiency ratios, suggesting that mimosa can substitute completely for leucaena (Vearasilp et al. 1981a).

In view of the increasing popularity of Mimosa pigra in the Mekong delta, the aim of the project was directed towards improving the utilization of Mimosa pigra as the basic feed of growing goats.

Material and methods

Expt 1. Digestibility of nutrients of Mimosa pigra and growth rate of growing  goats 

This experiment was done on-station at Angiang University. Eight  goats were vaccinated against foot and mouth disease and dewormed before the initiation of the experiments. They were individually fed in metabolism cages with free access to water. The trial was designed according to a Completely Randomized Design (CRD) with 4 replications and two treaments . Goats were kept in 90 days of the planed experimental duration. During the  experimental periods the two groups of eight animals received two different diets 

MP: Mimosa pigra foliage as the only feed

MPG : Mimosa pigra foliage and Brachiaria 

Mimosa pigra and Brachiaria grass was tuffed and tied in the racks for goats to choose freely. Feeds were offered once daily at 09h00 h after discarding previous day’s left – over and recoded separately as daily feed intake of the legum and grass throughout the experiment. All the goats were weighed in 2- week intervals for 2 consecutive days. After 80 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. Pooled samples of feed offered, lefl - over, faeces and urine from the metabolic trial were subjected to preliminary processing and preserved for subsequent chemical analysis.

The feed offered , left - over, faeces and urine were 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 were also observed (AOAC 1990). Neutral detergent fibre (NDF) were analysed using the method of Van Soest and Robertson (1985)

Expt 2: Surveys on biomass production of Mimosa pigra 

The trial was sited in Dongthap province where there is a dense infestation with this  mimosa. It was a Randomized Completely Design comprising 4 cutting frequencies of 30; 45; 60 and 90 day intervals with 6 replications. 

Planting plots were  4 x 4 m, where the mimosa will be cut  at 10 cm above ground level, weighed fresh and a 200 g subsample from each plot  dried at 70o C for 48 hours . The dried samples were pooled across replicates and the 6 samples per treatment were used for nutrient  analyses.
Expt 3 : Growth of goats given natural grass as supplement to grazing in mimosa pigra regions
The experiment was carried out at the cooperative farms at the Tram Chim National Park at Tam Nong District, Dong Thap pronice of the Mekong Delta where growing concern has been voiced on  the rapid growth of the mimosa pigra plant being taking over more than one seventh of the 7,600ha of the park (Viet Nam- VNS)

Sixteen growing goats were divided to 4 farm households and the design is a 2*2 factorial arrangement of four  treatments :

G: Grazing of mimosa pigra

GS: Grazing of mimosa  in the day time and supplement with grass at night time

C: Confined feeding with 100% of mimosa pigra 

CS : Confined feeding with mimosa pigra and grass free choice 

The animals were vaccinated against foot and mouth disease and dewormed before the initiation of the experiment. The foligae and grass are given fresh after being collected by the farmers. It is offered on an ad libitum basis in the evening by hanging bunches of the grass on the pen wall, simulating the way traditionally use by the farmers

Liveweight was measured every two weeks, in the morning before grazing over a period of 90 days. Intake of supplements was recorded every day and samples were retained for  analysis of  dry matter , nitrogen and fiber.

Results and discussion

Expt 1. Digestibility of nutrients of Mimosa pigra and growth rate of growing  goats
Data on chemical compositions of the mimosa and para grass are in the table 1. Dry matter content of mimosa was 32.9 % lower than 42% reported by Bajhau and Cox (2000). 
	Table 1.  Chemical composition of Mimosa pigra and Brachiaria mutica in the experiment  

	
	     Mimosa pigra
	Brachiaria mutica

	DM  g/kg
	329
	164

	g /kg  DM

	CP
	182
	128

	OM
	939
	901

	NDF
	354
	666

	ADF
	275
	361


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



	
	MP
	MPG
	SEM

	Feed intake, g/day

	Dry matter
	539.7
	508.2
	16.5

	Crude protein
	102.9
	92.1
	3.1

	Organic matter
	506.3
	464.9
	13.5

	Apparent digestibility (%)

	Dry matter
	60.2
	61.8
	0.5

	Crude protein
	64.3
	62.7
	1.2

	Organic matter
	60.8
	61.2
	0.4

	Liveweight gain, g/day
	81.3
	69.2
	5.3


The mean values for intake of dietary constituents are shown in Table 2.  Dry matter and Crude protein  intake did not differ between treatments (P>0.05). 

The values for between treatments for apparent digestibility of dry matter, crude protein and organic matter were high for two treatments. Liveweight gain appeared to be higher for mimosa compared with mimosa supplement para grass but the difference was not significant (P>0.05). Liveweight change for mimosa pigra are similar to the value (80 g/day) reported by Nhan (1998) for young growing goats fed the leaves Leucaena leucocephala.

The result showed that, fed 100% of mimosa pigra to the goats had not effect to digestibility and can be used as basal diets for growing goats.

Expt 2. Surveys on biomass production of Mimosa pigra

In Tram chim National park, consender as heavy infested to the ecology (in 2002 in A4 block, 377 ha was invaded by mimosa) report by Tran Triet et al 2007 and the density of Mimosa pigra was 16-20 trees / m2. Dry matter yield of Mimosa pigra  were 15.9; 46.9; 58.4 and 27.2 (kg/ha/day) respectevely 30; 45; 60 and 90 days (P<0.05). Meanwhile, crude protein leaf contents of Mimosa pigra (including branches and leaves)  were 21.8; 14.4; 9.8 and 6.9%/DM respectevely 30; 45; 60 and 90 days, (P<0.05). Harvesting of mimosa at an early growth stage (45 –60 days) to make dry matter yield and increases the protein content.

The high level of tannin in Mimosa pigra leaf (5-9% DM) and  could be a good source of by-pass protein in feeding goats.
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Figure 1:  Crude Protein content of branches and leaves Mimosa pigra at cutting interval, % in DM
	
[image: image2.wmf]0

2

4

6

8

10

12

30

45

60

90

Cutting interval, days

Condensed tannins, % inDM 


Figure 2: Condensed tannins of leaves Mimosa pigra at cutting interval, % in DM


Expt 3 : Growth of goats given natural grass as supplement to grazing in mimosa pigra regions

Liveweight gain appeared to be higher for grazing compared confined, the diffence was signficant (P<0.05). Growing goats got weight gain more than 100g per head per day in grazing plain of the Mimosa pigra or in restrained feeding.
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	Figure 3: Mean values for live weight gain of goats grazing compared confined and supplemented with para grass or not supplemented


Conclutions

The high level of tannin in Mimosa pigra leaf (5-9% in DM) gives the protein good “by - pass” characteristics for feeding goats.
Mimosa pigra can be a complete diets for growing goats.
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						plots is  2 x 2 m

		Treat		Block		W plot(kg)		fresh tree(kg/ha)		preDM tree		DM lab tree (%)		DM tree(%)		DM biomass

		30		A		1.85		4625		33.25		73.91		24.575075		3418.3375

		30		B		1.05		2625		34.45		78.74		27.12593		2066.925

		30		C		1.5		3750		34.85		81.74		28.48639		3065.25

		30		D		0.9		2250		35.99		77.27		27.809473		1738.575

		30		E		1.5		3750		36.01		67.6		24.34276		2535

		30		F		2.04		5100		28.95		77.93		22.560735		3974.43

		45		A		4.5		11250		35.25		77.8		27.4245		8752.5000000001

		45		B		6		15000		26.85		83.22		22.34457		12483

		45		C		5.85		14625		31.05		81.97		25.451685		11988.1125000001

		45		D		4.8		12000		29.85		76.23		22.754655		9147.6

		45		E		6.1		15250		27.85		84.51		23.536035		12887.775

		45		F		4.3		10750		37.45		84.49		31.641505		9082.675

		60		A		5.1		12750		49.25		80.11		39.454175		10214.0250000001

		60		B		8.7		21750		39.25		81.5		31.98875		17726.25

		60		C		9.1		22750		38.45		80.53		30.963785		18320.5750000001

		60		D		6.5		16250		43.05		80.95		34.848975		13154.375

		60		E		10.5		26250		44.85		81.09		36.368865		21286.1250000001

		60		F		11.6		29000		43.09		82.11		35.381199		23811.9

		90		A		11.9		29750		45.45		92.31		41.954895		27462.225

		90		B		10.2		25500		46.25		92		42.55		23460

		90		C		11		27500		36.01		93.76		33.762976		25784

		90		D		11.7		29250		44.05		92.89		40.918045		27170.3250000001

		90		E		10		25000		45.05		90.96		40.97748		22739.9999999999

		90		F		11.5		28750		45.45		92.93		42.236685		26717.375





leaf

		

		Treats		Block		W plot(kg)		ratio of leaf - stem		Biomas of leaf/plot		Biomas of leaf/ha(kg)		LeafY/ha/day(kg)		DM leaf %		DMY/ha/day(kg)		CP/fresh		CP/DM		CPY/ha/day(kg)		Tannin%		Sample		(g/100g)		DM%in leaf		Tannin(%)/fresh

		30day		I		1.85		56		1.036		2590		86.3		23.24		20.06		4.90		21.09		4.23				30 day		15.09		20.6		3.10854		3.10854

		30day		II		1.05		60		0.63		1575		52.5		26.86		14.10		5.71		21.25		3.00				45 day		15.46		26.6		4.11236		4.11236				Least		Squares		Means

		30day		III		1.5		58		0.87		2175		72.5		20.67		14.98		5.46		26.41		3.96				60day		21.04		38.2		8.03728		8.03728

		30day		IV		0.9		60		0.54		1350		45.0		23.77		10.70		3.67		15.45		1.65				90 day		22.18		44.6		9.89228		9.89228				..		Wt/plot				ratio		..		leaf biom		of		..		..		Biomas		o

		30day		V		1.5		54		0.81		2025		67.5		23.77		16.04		5.14		21.61		3.47				natural		20.96		36.6		7.67136						Treats		Mean		SE		Mean		Mean		SE		Mean		Mean		SE		Mean

		30day		VI		2.04		54		1.1016		2754		91.8		21.11		19.38		5.30		25.08		4.86		3.10		natural		22.48		38.7		8.69976						30day		1.47		0.57		57		1.78		0.83		0.34

		45day		I		4.5		48		2.16		5400		120.0		39.39		47.27		5.66		14.38		6.80																45day		5.26		0.57		45.83		1.78		2.41		0.34

		45day		II		6		40		2.4		6000		133.3		38.10		50.80		4.82		12.66		6.43																60day		8.58		0.57		42.33		1.78		3.71		0.34

		45day		III		5.85		47		2.7495		6873.75		152.8		30.90		47.19		4.16		13.45		6.35																90day		11.05		0.57		21.33		1.78		2.37		0.34

		45day		IV		4.8		45		2.16		5400		120.0		31.51		37.81		5.10		16.17		6.12																Block

		45day		V		6.1		50		3.05		7625		169.4		35.06		59.40		5.62		16.04		9.53																I		5.84		0.7		42.5		2.18		2.12		0.41

		45day		VI		4.3		45		1.935		4837.5		107.5		35.96		38.65		4.86		13.52		5.23		4.10														II		6.49		0.7		42.75		2.18		2.4		0.41

		60day		I		5.1		38		1.938		4845		80.8		36.95		29.83		4.16		11.25		3.36																III		6.86		0.7		40.75		2.18		2.32		0.41

		60day		II		8.7		46		4.002		10005		166.8		39.37		65.66		3.81		9.67		6.35																IV		5.98		0.7		40.5		2.18		1.85		0.41

		60day		III		9.1		38		3.458		8645		144.1		38.78		55.88		3.09		7.98		4.46																V		7.03		0.7		41.75		2.18		2.6		0.41

		60day		IV		6.5		38		2.47		6175		102.9		30.90		31.80		2.97		9.62		3.06																VI		7.36		0.7		41.5		2.18		2.7		0.41

		60day		V		10.5		46		4.83		12075		201.3		37.09		74.65		3.47		9.36		6.99

		60day		VI		11.6		48		5.568		13920		232.0		39.84		92.43		4.30		10.79		9.98		8.00														..		leaf/ha/d		o		biomDM/ha/d		..		LeafY/ha		..		..		DM		leaf		...

		90day		I		11.9		28		3.332		8330		92.6		40.92		37.88		3.04		7.44		2.82																Treats		Mean		SE		Mean		Mean		SE		Mean		Mean		SE		Mean

		90day		II		10.2		25		2.55		6375		70.8		42.03		29.77		2.73		6.51		1.94																30day		2078.17		841.12		69.27		13.85		23.24		1.01

		90day		III		11		20		2.2		5500		61.1		43.15		26.37		2.45		5.69		1.50																45day		6022.71		841.12		133.83		13.85		35.15		1.01

		90day		IV		11.7		19		2.223		5557.5		61.8		41.41		25.57		3.03		7.32		1.87																60day		9277.5		841.12		154.65		13.85		37.16		1.01

		90day		V		10		17		1.7		4250		47.2		41.11		19.42		2.62		6.37		1.24																90day		5912.5		841.12		65.7		13.85		41.45		1.01

		90day		VI		11.5		19		2.185		5462.5		60.7		40.10		24.34		3.16		7.87		1.91		9.90														Block

																						Natural				7.7														I		5291.25		1030.15		94.93		16.96		35.13		1.24

																										8.7														II		5988.75		1030.15		105.85		16.96		36.59		1.24

																																								III		5798.44		1030.15		107.63		16.96		33.38		1.24

																																								IV		4620.63		1030.15		82.43		16.96		31.9		1.24

																																								V		6493.75		1030.15		121.35		16.96		34.26		1.24

																																								VI		6743.5		1030.15		123		16.96		34.25		1.24

																																								..		DMY/ha/d		..		CP/fresh				CP/DM		...				....

																																										Mean		SE		Mean		Mean		SE		Mean		Mean		SE		Mean

																																								30		15.88		5.54		5.03		0.21		21.82		0.95

																																								45		46.85		5.54		5.04		0.21		14.37		0.95

																																								60		58.37		5.54		3.63		0.21		9.78		0.95

																																								90		27.23		5.54		2.84		0.21		6.87		0.95

																																								Block

																																								I		33.76		6.78		4.44		0.26		13.54		1.17

																																								II		40.08		6.78		4.27		0.26		12.52		1.17

																										CP/DM														III		36.1		6.78		3.79		0.26		13.38		1.17

																																								IV		26.47		6.78		3.69		0.26		12.14		1.17

																																								V		42.38		6.78		4.21		0.26		13.35		1.17

																																								VI		43.7		6.78		4.4		0.26		14.31		1.17

																																								..		CPY/ha/d		..

																																								Treats		Mean		SE		Mean

																																								30day		3.53		0.65

																																								45day		6.74		0.65

																																								60day		5.7		0.65

																																								90day		1.88		0.65

																																								Block

																																								I		4.3		0.8

																																								II		4.43		0.8

																																								III		4.07		0.8

																																								IV		3.18		0.8

																																								V		5.31		0.8

																																								VI		5.49		0.8
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		NM3		12.8		Confined		mimosa		II		12.8		13.6		14.2		15.2		16.1		17.3		18.2		53.3		50.0		55.6		60.0		80.0		81.8		62.8		0.0619212963						Confined		0.06183		0.002984

		NM10		13.6		Confined		mimosa		III		13.6		14.2		14.8		16.1		17.5		18.6		19.5		40.0		50.0		72.2		93.3		73.3		81.8		68.6		0.0710813492						Grazing		0.09606		0.002984

		NM13		17		Confined		mimosa		IV		17		17.7		18.3		19.3		20.2		21.3		22		46.7		50.0		55.6		60.0		73.3		63.6		58.1		0.0585978836						Diets

		NMC8		16.8		Confined		mimosa+grass		I		16.8		17.5		18.0		19.2		20.2		21.4		22.2		46.7		41.7		66.7		66.7		80.0		72.7		62.8		0.0637400794						mimosa		0.07712		0.002984

		NMC9		13.5		Confined		mimosa+grass		II		13.5		14.3		14.9		16.3		17.4		18.3		19		53.3		50.0		77.8		73.3		60.0		63.6		64.0		0.0658068783						mimosa+grass		0.08076		0.002984

		NMC12		15.3		Confined		mimosa+grass		III		15.3		16		16.8		17.5		18.5		20.1		21.1		46.7		66.7		38.9		66.7		106.7		90.9		67.4		0.0661375661						Phuong		t*		Diets

		NMC14		16.7		Confined		mimosa+grass		IV		16.7		17.6		18.0		19.1		20.0		20.9		21.5		60.0		33.3		61.1		60.0		60.0		54.5		55.8		0.0560185185						Confined		mimosa		0.06073		0.00422		4.22

		TM7		17.9		Grazing		mimosa		I		17.9		19.1		20.2		21.8		23.0		24.2		25.2		80.0		91.7		88.9		80.0		80.0		90.9		84.9		0.0849041005						Confined		mimosa+grass		0.06293		0.00422

		TM16		11.8		Grazing		mimosa		II		11.8		13.1		14.3		16.3		17.9		19.5		20.7		86.7		100.0		111.1		106.7		106.7		109.1		103.5		0.1048941799						Grazing		mimosa		0.09351		0.00422

		TM5		13.8		Grazing		mimosa		III		13.8		14.7		15.7		17.2		18.4		19.7		20.5		60.0		83.3		83.3		80.0		86.7		72.7		77.9		0.0798445767						Grazing		mimosa+grass		0.0986		0.00422

		TM6		13.1		Grazing		mimosa		IV		13.1		14.5		15.8		17.7		19.3		20.85		22		93.3		108.3		105.6		106.7		103.3		104.5		103.5		0.104389881

		TMC2		17.8		Grazing		mimosa+grass		I		17.8		19		20.2		22		23.3		24.7		25.5		80.0		100.0		100.0		86.7		93.3		72.7		89.5		0.0915839947

		TMC15		9.2		Grazing		mimosa+grass		II		9.2		10.3		11.5		13.5		15.1		16.7		17.9		73.3		100.0		111.1		106.7		106.7		109.1		101.2		0.1034391534								Confined		Grazing

		TMC11		14.5		Grazing		mimosa+grass		III		14.5		15.8		17.0		18.9		20.5		22		23		86.7		100.0		105.6		106.7		100.0		90.9		98.8		0.1008101852						mimosa		60.73		93.51

		TMC4		14.5		Grazing		mimosa+grass		IV		14.5		15.4		16.5		18.3		20.0		21.6		22.7		60.0		91.7		100.0		113.3		106.7		100.0		95.3		0.0985780423						mimosa+grass		62.93		98.6

																																						0

																																						Nuôi nhốt		Chăn thả

																																				Mai dương		60.73		93.51

																																				Mai dương + cỏ		62.93		98.6
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		Treat		Block		W plot(kg)		fresh tree(kg/ha)		preDM tree		DM lab tree (%)		DM tree(%)		DM biomass

		30		A		1.85		4625		33.25		73.91		24.575075		3418.3375

		30		B		1.05		2625		34.45		78.74		27.12593		2066.925

		30		C		1.5		3750		34.85		81.74		28.48639		3065.25

		30		D		0.9		2250		35.99		77.27		27.809473		1738.575

		30		E		1.5		3750		36.01		67.6		24.34276		2535

		30		F		2.04		5100		28.95		77.93		22.560735		3974.43

		45		A		4.5		11250		35.25		77.8		27.4245		8752.5000000001

		45		B		6		15000		26.85		83.22		22.34457		12483

		45		C		5.85		14625		31.05		81.97		25.451685		11988.1125000001

		45		D		4.8		12000		29.85		76.23		22.754655		9147.6

		45		E		6.1		15250		27.85		84.51		23.536035		12887.775

		45		F		4.3		10750		37.45		84.49		31.641505		9082.675

		60		A		5.1		12750		49.25		80.11		39.454175		10214.0250000001

		60		B		8.7		21750		39.25		81.5		31.98875		17726.25

		60		C		9.1		22750		38.45		80.53		30.963785		18320.5750000001

		60		D		6.5		16250		43.05		80.95		34.848975		13154.375

		60		E		10.5		26250		44.85		81.09		36.368865		21286.1250000001

		60		F		11.6		29000		43.09		82.11		35.381199		23811.9

		90		A		11.9		29750		45.45		92.31		41.954895		27462.225

		90		B		10.2		25500		46.25		92		42.55		23460

		90		C		11		27500		36.01		93.76		33.762976		25784

		90		D		11.7		29250		44.05		92.89		40.918045		27170.3250000001

		90		E		10		25000		45.05		90.96		40.97748		22739.9999999999

		90		F		11.5		28750		45.45		92.93		42.236685		26717.375





leaf

		

		Treats		Block		W plot(kg)		ratio of leaf - stem		Biomas of leaf/plot		Biomas of leaf/ha(kg)		LeafY/ha/day		DM leaf %		DMY/ha/day		CP/fresh		CP/DM		CPY/ha/day		Tannin%		Sample		(g/100g)		DM%in leaf		Tannin(%)/fresh

		30day		I		1.85		56		1.036		2590		86.3		23.24		20.06		4.90		21.09		4.23				30 day		15.09		20.6		3.10854		3.10854

		30day		II		1.05		60		0.63		1575		52.5		26.86		14.10		5.71		21.25		3.00				45 day		15.46		26.6		4.11236		4.11236				Least		Squares		Means

		30day		III		1.5		58		0.87		2175		72.5		20.67		14.98		5.46		26.41		3.96				60day		21.04		38.2		8.03728		8.03728

		30day		IV		0.9		60		0.54		1350		45.0		23.77		10.70		3.67		15.45		1.65				90 day		22.18		44.6		9.89228		9.89228				..		Wt/plot				ratio		..		leaf biom		of		..		..		Biomas		o

		30day		V		1.5		54		0.81		2025		67.5		23.77		16.04		5.14		21.61		3.47				natural		20.96		36.6		7.67136						Treats		Mean		SE		Mean		Mean		SE		Mean		Mean		SE		Mean

		30day		VI		2.04		54		1.1016		2754		91.8		21.11		19.38		5.30		25.08		4.86		3.10		natural		22.48		38.7		8.69976						30day		1.47		0.57		57		1.78		0.83		0.34

		45day		I		4.5		48		2.16		5400		120.0		39.39		47.27		5.66		14.38		6.80																45day		5.26		0.57		45.83		1.78		2.41		0.34

		45day		II		6		40		2.4		6000		133.3		38.10		50.80		4.82		12.66		6.43																60day		8.58		0.57		42.33		1.78		3.71		0.34

		45day		III		5.85		47		2.7495		6873.75		152.8		30.90		47.19		4.16		13.45		6.35																90day		11.05		0.57		21.33		1.78		2.37		0.34

		45day		IV		4.8		45		2.16		5400		120.0		31.51		37.81		5.10		16.17		6.12																Block

		45day		V		6.1		50		3.05		7625		169.4		35.06		59.40		5.62		16.04		9.53																I		5.84		0.7		42.5		2.18		2.12		0.41

		45day		VI		4.3		45		1.935		4837.5		107.5		35.96		38.65		4.86		13.52		5.23		4.10														II		6.49		0.7		42.75		2.18		2.4		0.41

		60day		I		5.1		38		1.938		4845		80.8		36.95		29.83		4.16		11.25		3.36																III		6.86		0.7		40.75		2.18		2.32		0.41

		60day		II		8.7		46		4.002		10005		166.8		39.37		65.66		3.81		9.67		6.35																IV		5.98		0.7		40.5		2.18		1.85		0.41

		60day		III		9.1		38		3.458		8645		144.1		38.78		55.88		3.09		7.98		4.46																V		7.03		0.7		41.75		2.18		2.6		0.41

		60day		IV		6.5		38		2.47		6175		102.9		30.90		31.80		2.97		9.62		3.06																VI		7.36		0.7		41.5		2.18		2.7		0.41

		60day		V		10.5		46		4.83		12075		201.3		37.09		74.65		3.47		9.36		6.99

		60day		VI		11.6		48		5.568		13920		232.0		39.84		92.43		4.30		10.79		9.98		8.00														..		leaf/ha/d		o		biomDM/ha/d		..		LeafY/ha		..		..		DM		leaf		...

		90day		I		11.9		28		3.332		8330		92.6		40.92		37.88		3.04		7.44		2.82																Treats		Mean		SE		Mean		Mean		SE		Mean		Mean		SE		Mean

		90day		II		10.2		25		2.55		6375		70.8		42.03		29.77		2.73		6.51		1.94																30day		2078.17		841.12		69.27		13.85		23.24		1.01

		90day		III		11		20		2.2		5500		61.1		43.15		26.37		2.45		5.69		1.50																45day		6022.71		841.12		133.83		13.85		35.15		1.01

		90day		IV		11.7		19		2.223		5557.5		61.8		41.41		25.57		3.03		7.32		1.87																60day		9277.5		841.12		154.65		13.85		37.16		1.01

		90day		V		10		17		1.7		4250		47.2		41.11		19.42		2.62		6.37		1.24																90day		5912.5		841.12		65.7		13.85		41.45		1.01

		90day		VI		11.5		19		2.185		5462.5		60.7		40.10		24.34		3.16		7.87		1.91		9.90														Block

																						Natural				7.7														I		5291.25		1030.15		94.93		16.96		35.13		1.24

																										8.7														II		5988.75		1030.15		105.85		16.96		36.59		1.24

																																								III		5798.44		1030.15		107.63		16.96		33.38		1.24

																																								IV		4620.63		1030.15		82.43		16.96		31.9		1.24

																																								V		6493.75		1030.15		121.35		16.96		34.26		1.24

																																								VI		6743.5		1030.15		123		16.96		34.25		1.24

																																								..		DMY/ha/d		..		CP/fresh				CP/DM		...				....

																																										Mean		SE		Mean		Mean		SE		Mean		Mean		SE		Mean

																																								30		15.88		5.54		5.03		0.21		21.82		0.95

																																								45		46.85		5.54		5.04		0.21		14.37		0.95

																																								60		58.37		5.54		3.63		0.21		9.78		0.95

																																								90		27.23		5.54		2.84		0.21		6.87		0.95

																																								Block

																																								I		33.76		6.78		4.44		0.26		13.54		1.17

																																								II		40.08		6.78		4.27		0.26		12.52		1.17

																										CP/DM														III		36.1		6.78		3.79		0.26		13.38		1.17

																																								IV		26.47		6.78		3.69		0.26		12.14		1.17

																																								V		42.38		6.78		4.21		0.26		13.35		1.17

																																								VI		43.7		6.78		4.4		0.26		14.31		1.17

																																								..		CPY/ha/d		..

																																								Treats		Mean		SE		Mean

																																								30day		3.53		0.65

																																								45day		6.74		0.65

																																								60day		5.7		0.65

																																								90day		1.88		0.65

																																								Block

																																								I		4.3		0.8

																																								II		4.43		0.8

																																								III		4.07		0.8

																																								IV		3.18		0.8

																																								V		5.31		0.8

																																								VI		5.49		0.8
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