VARIATIONS IN VINE TO TUBER RATIOS AND TOTAL BIOMASS YIELD IN FIVE CULTIVARS OF SWEET POTATO (Ipomoea batatas (I) lam) GROWN FOR SILAGES FOR PIGS
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Five cultivars of sweet potato (Hapur local, Indonesia Boger (IB) 97-6/7, IB 12/24, IB 12/7 and CIP SWA-4) were grown at ICRISAT, India, on red soil with supplementary irrigation. Agronomical observations were carried during the rainy and post rainy season 2005/2006. Season had a significant effect on biomass yield. Across seasons dry vine yields (t/ha) ranged from 3,6 in IB 97 12/7 to 26,4 in CIP SWA-4 (LSD 14,3) and dry tuber yields ranged from 8,6 in CIP SWA-4 to 13,0 in IB 97 12/7 (LSD 4,5). Dry total biomass yield ranged from 16,6 in IB 97 12/7 to 35,0 in CIP SWA-4 (LSD 14,8). Vine to tuber ratio varied cultivars dependent from 70 - 30%. Silages were prepared, from vine, tuber and total biomass. All silages had a pH within 3.6 to 4.2 and a good smell and a typical fermentative pale brown color.
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INTRODUCTION

Sweet potato (Ipomoea batatas (I) lam) is a tropical crop with a relatively short vegetative cycle, the tuber of which are usually for both human and animal consumption (Woolfe, 1992). It is among the five most important food crops in developing countries (Horton, 1998). Sweet potato can be harvested twice per year, and is a typical food-feed-crop that serves as human food and as well as feed for livestock. Recently silage from improved sweet potato cultivars was successfully used for increasing productivity in smallholder pig production in several countries in Asia (Pezo, 2004; Fuglie et al. 2005). The present study was carried out to investigate five cultivars of sweet potato with potential as food-feed crop for the North East of India for biomass yield, their variation in vine to tuber yield, and their suitability to make silage for pig feeding.





MATERIALS AND METHODS

Five cultivars of sweet potato namely Hapur local, Indonesia Boger (IB) 97-6/7, IB 12/24, IB 12/7 and CIP SWA-4 were planted during rainy and post – rainy seasons in 2005/06 on red soils at ICRISAT, India. Row 60 and inter row plant distance was 20cm. Fifty kg of N, 25 kg P2O5 and 50 kg K2O were applied per ha. Cuttings were treated with a fungicide (monocrotphos). The cultivars were harvested after about four months. Kharif season material was planted in August and harvested in December 20005, while Rabi season material was planted in September and harvested in January 2006. Yield was recorded for vine, tuber and total biomass on a fresh and dry weight basis. Silages were prepared from vines, tubers and whole plant after manually cutting the vines and shredding of the tubers in a meat grinder. The vines, tubers and whole plants material was ensilaged for three weeks.





RESULTS AND DISCUSSION

In general mean biomass yield across the five cultivars was significantly (P < 0.05) higher in Rabi than in Kharif season (Table 1 and 2), however this seasonal effect was cultivar-dependent. Significant (P < 0.05) cultivars-dependent variations in vine yield were observed in Kharif, Rabi and across seasons, while tuber yields were different in Rabi and in across season comparisons. Total biomass yield between cultivars varied significantly only during Rabi season, however the across season comparison approached significance level (P = 0.06). These findings suggest cultivars dependent variation in biomass partitioning between vine and tuber to be more pronounced than overall biomass yield. Sweet potato may be used differentially for human consumption or industrial usages (tubers) and for fodder (vines or whole plan). These divergent production objectives may demand different types of cultivars in terms of biomass partitioning and the findings presented in Table 1and 2 show that such variation exists.

Improved cultivars outperformed local cultivars in biomass yield in several Asian countries (Pezo, 2004; Fuglie et al. 2005. These finding are confirmed by the present work where an improved cultivar (CIP – SWA-4) had the highest biomass yield. Vellaikumar et al. (2006) investigated the silages prepared from these cultivars for fodder quality traits and reported that the in vitro digestibility of whole plant silage varied cultivar-dependent from 63.4 to 71.3%. Using the digestibility data reported by Vellaikumar and colleagues and the data presented in Table 2 of this paper following digestible whole plant silage yield per ha can be calculated: IB 97-12/7 = 10.6 t/ha, IB 97-12/24 = 22.1 t/ha, IB 97 - 6/7 = 22.0 t/ha, CIP SWA – 4 = 22.2 t/ha and Hapur Local = 14.6 t/ha. There is thus a twofold difference between cultivars in digestible silage yield. Clearly this kind of difference can have substantial impact on pig production.

The silage quality was good independent of the cultivar they were prepared from with a pH within 3.6 to 4.2 and a good smell and a typical fermentative pale brown color. Cultivars for sweet potato silages can therefore be selected for agronomic suitability, biomass yield and partitioning and biomass quality.
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Table 1: Fresh (F) and dry (D) yields of vines, tubers and whole plant of five cultivars of sweet potato grown at Patancheru, India, in Kharif and Rabi season 2005/2006

	Cultivar
	Sweet potato yields in Kharif season (t/ha)
	Sweet potato yields in Rabi season (t/ha)

	
	Vine
	Tuber
	Whole Plant
	Vine
	Tuber
	Whole Plant

	
	F
	D
	F
	D
	F
	D
	F
	D
	F
	D
	F
	D

	Ib 97-12/7
	30.0
	5.5
	66.3
	17.1
	96.3
	22.6
	11.6
	1.7
	20.2
	8.9
	31.8
	10.8

	Ib 97-12/24
	26.5
	4.7
	59.2
	16.2
	85.6
	20.9
	62.1
	38.3
	23.8
	3.5
	85.8
	41.8

	Ib 97-6/7
	19.2
	3.1
	56.0
	16.2
	75.2
	19.3
	65.3
	38.7
	23.3
	3.7
	88.6
	42.4

	CIP swa-4
	86.3
	13.7
	46.3
	11.9
	133.0
	25.6
	79.2
	39.2
	40.0
	5.2
	119.2
	44.4

	Hapur local
	43.8
	7.8
	52.3
	16.9
	96.0
	24.7
	26.0
	15.3
	12.3
	2.1
	38.3
	17.5

	
	
	
	
	
	
	
	
	
	
	
	
	

	Mean
	41.2
	7.0
	56.0
	15.7
	73.3
	22.6
	48.8
	26.6
	23.9
	4.7
	72.7
	31.4

	LSD
	19.8
	4.4
	-
	-
	-
	-
	13.4
	8.1
	13.9
	3.3
	26.5
	10.0

	P <
	.002
	.01
	.67
	.63
	.18
	.71
	.0002
	.0002
	.03
	.02
	.002
	.0008


Table 2: Fresh (F) and dry (D) yields of vines, tubers and whole plant of five cultivars of sweet potato grown at Patancheru, India, in across the seasons 2005/2006 

	Cultivar
	Sweet potato yields across the seasons (t/ha)

	
	Vine
	Tuber
	Whole Plant

	
	F
	D
	F
	D
	F
	D

	Ib 97-12/7
	20.8
	3.6
	43.2
	13.0
	64.0
	16.6

	Ib 97-12/24
	44.3
	21.5
	41.5
	9.8
	85.8
	31.3

	Ib 97-6/7
	42.3
	20.9
	39.7
	9.9
	81.9
	30.9

	CIP swa-4
	82.7
	26.4
	43.1
	8.6
	125.8
	35.0

	Hapur local
	34.9
	11.6
	32.3
	9.5
	67.2
	21.1

	
	
	
	
	
	
	

	Mean
	45.0
	16.8
	40.0
	10.2
	84.9
	27.0

	LSD
	26.4
	14.3
	18.0
	4.5
	34.7
	-

	P <
	.004
	.001
	.001
	.0001
	.009
	.06
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