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CHAPTER -1

INTRODUCTION
Elephant foot yam [Amorphophallus poeoniifolius (Dennst.) 

Nicolson] is one of the most important aroid among the tuber crops 

grown as seasonal annual although perennial by nature. It is known 

by different names such as Bolookan, Zimikand, Ole, Suran, Kand, 

Karnaikilangu, Suwarngatti, Cheena, Hathikhojiaalu, Senai kizhangu 

and Kanda dumpa etc. and belongs to family Araceae. It is gaining 

popularity as vegetable for preparing curries and pickle in India.

Elephant foot yam is native of South-East Asia. Its cultivation 

is limited to Philippines, India, Malaysia, Indonasia, Sri Lanka and 

South-East Asia. Generally (Amorphophallus is considered as 
famine foods in the Pacific Islands (Thaman, 1984). In India, it is 

cultivated mainly in Andhra Pradesh, Gujrat, Tamil Nadu, Kerala. 

West Bengal, Maharastra and Bihar. However, it is also cultivated in 

tropical and sub-tropical parts of India but on a limited scale mostly in 

kitchen gardens. Considering the gains out of this crop, farmers of 

this region has started taking interest in cultivation of this crop. Now it 

has become popular vegetable crop in certain parts of Eastern Uttar 

Pradesh especially in Varanasi, Jaunpur, Basti, Faizabad and 

Sultanpur districts. Its corms are used on a special occasion like 

Deepawali in almost every Hindu family. The medicinal value of corm 

has also been suggested by many authors in books. Nadkarni 
(1927) pointed out the utility of corms of elephant foot yam as tonic 

for piles, to ease a stomach-ache and is given as restorative in 

dyspepsia, turner and in asthma. Its roots is used in boils and 

opthalmia and also as emmenagogue. It is also regarded as an 

effective treatment in haemorrhoides. Chawla and Chibber (1976) 

reported that elephant foot yam corms contains betulinic acid,
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sitosterol, stimasterol, lupeol, tricontane and sitosterol palmitrate. In 

addition, glucose, galactose, rhamnose and xylose were present as 

free sugars.

The nutritive value of elephant foot yam as reported by 

Gopalan etal. (1985) has been presented in table-1.

Table-1. Composition of elephant foot yam’s corm

S.N. Constituents Content*

1. Moisture 78.70g

2. Protein 1.20 g

3. Fat 0.10 g

4. Minerals 0.80 g

5. Fibre 0.80 g

6. Carbohydrates 18.40 g

7. Energy 79.00 Kcal

8. Calcium 50.00 mg

9. Phosphorus 34.00 mg

10. Iron 0.60 mg

11., . Carotene 260.00 pg

12. Thiamine 0.06 mg

13. Riboflavin 0.07 mg

14. Niacin 0.70 mg

15. Vitamin C 0.00

* Per 100g of edible portion

The literature search has clearly defined that the optimum time 

of planting of the crop varies with the varieties, planting materials 

used, local climatic and soil conditions. The time of planting plays an 

important role on growth and yield since elephant foot yam is a 

season bound crop. In Kerala, the crop is planted during February-
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March. In West Bengal, the optimum time of planting of elephant foot 

yam is April (Goswami and Sen, 1992). More over, the plant 

population is also very important for getting maximum yield of corms. 

Literature showed 30x30 cm (1,11,000 plants/ha) to 120x120 cm 

(7,000 plants/ha) range for greater yields of elephant foot yam, but 

for Eastern Uttar Pradesh conditions, recommendations have not 

been made so far.

Amorphophallus requires a fairly food amount of nutrients 

toward high economic yield. Nutrient uptake of this crop is 121.9 kg 

N, 30.5 kg P205 and 176.4 kg K20 per hectare from the soil (Anon., 
1983). As it is a newly introduced crop for commercial cultivation in 

Eastern Uttar Pradesh. Studies conducted with this crop are very 

limited. However, no efforts have so far been made regarding the 

combined effect of time of planting, plant density and nutritional 

requirements on growth, yield and quality of elephant foot yam. It 

was therefore, felt necessary to undertake research studies on the 

“Response of planting dates, plant density and fertility levels on 
the growth yield and quality of elephant foot yam 

[Amorphophallus poeoniifolius (Dennst.) Nicolson]” with the 

following objectives:

(1) To determine the suitable planting time in relation to corm 

production,

(2) To find out optimum plant population for higher productivity,

(3) To standardize suitable combination of nitrogen, phosphorus 

and potassium in relation to growth, yield and quality of corms 

and

(4) To work out the economics of corm production in relation to 

date of planting under varying plant population and fertility 

levels.
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CHAPTER - II

REVIEW OF LITERATURE

In the current status of our knowledge a very meager amount 

of research has been conducted on this so far unexploited crop. It 

becomes very important to find out “Response of planting dates, 

plant density and fertility levels on the growth yield and quality 

of elephant foot yam [Amorphophallus poeoniifolius (Dennst.) 

Nicolson]” so as to take better yields under optimum conditions of 

cultivation standards. This chapter deals with the status of research 

work undertaken by different workers on different aspects of elephant 

foot yam and other edible aroids.

EFFECT OF TIME OF PLANTING :

The optimum time of planting of elephant foot yam varies with 

the varieties, planting materials used and climatic conditions. The 

time of planting plays an important role on growth and yield since 

elephant foot yam is a season bound crop. Katyal (1977) indicated 

that date of planting in elephant foot yam primarily determines the 

quantum of growth, yield and depends on local climatology and 

edaphology. Generally February-March period was recommended for 

its planting.

Goswami and Sen (1992) found significant effect of date of 

planting on sprouting in elephant foot yam and reported that May, 

June and July planting, enhanced 100 per cent germination with in 

60 days after planting but height of plant and corm girth was found 

maximum, in 1st July planting while planting during March and April



did not produce 100 per cent germination as observed at 60 days 

after planting.

Verma and Roychoudhury (1992) reported that growth of 

elephant foot yam as affected by planting dates was studied with cv. 

Kowur during 1988 and 1989. The seed corms (about 500g) were 

planted on the 1st and 15th of every month from March to June in both 

the years. May 1st and April 15th planting recorded maximum shoot 

height (74.53 cm) and canopy spread (102.95 cm) respectively. 

Whereas, maximum shoot girth (16.88 cm) was recorded in March 1st 

planting.

They also reported that corm bulking rate (CBR) was highest 

from March to May during 120 to 150 days after planting in early 
planted crop and from May 15th to June 15th in late planted crop i.e. 

90 to 120 days after planting. The CBR was 756.26 and 726.31 

kg/ha/day in early planted crop. The March 1st planting was found 

conducive to obtained maximum average diameter (15.21 cm) corm 
weight (1.980 kg) and corm yield (18.83 t/ha). March 1st and 15lh 

planting enumerated 38.4 and 34.8 t/ha higher yield respectively as 

compared to June 15th planted crop.

The best season for planting Amorphophallus is during the dry 

period in February to April. It has got a period of dormancy for about 

45-60 days and with the monsoon the crop starts sprouting. It was 

also observed that there was a yield reduction in corm when planted 

during other parts of the year (Mohankumar and Kabeerathumma, 
1994).

Philip and Nair (1994) reported that elephant foot yam planted 

by middle of February promoted better growth of plant with higher
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collar girth of pseidostem, spread of leaf and leaf area. However, 

the height of plant increased with a delay in time of planting, 

recording the maximum height in late planting by the middle of May. 

Time of planting also significantly influence the mean Weight of corm 

and yield of corm per hectare.

The effect of planting seed corms of elephant foot yam cv. 

Kowur at 15 day interval from February to July under irrigation on 

growth and yield were investigated at Mondouri, West Bengal by Das 

and Sen (1995). They stated that time of planting played a crucial 

role for sprouting of elephant foot yam. Corms planted form March to 

April sprouted faster and were followed by better plant vigour 

possibly due to higher temperatures immediately after planting and 

other climatic factors including higher rainfall and relative humidity. 

As corm bulking was most rapid between June and August, the 

establishment of full plant vigour with high biomass before June was 

necessary to allow a longer period of maximum bulking to obtain 

higher corm production. It is recommended that planting should be 

restricted to the period mid-March to mid-April to obtain higher corm 

production.

Verma and Bhatt (1995) have also recommended that March 

planting was suitable for irrigated crop and May-June planting for 

rainfed crop under Eastern part of India. In case of Southern part of 

India especially Kerala, they reported February and March to be the 

best month for planting.

Singh (1998) Observed that elephant foot yam planted by 

middle of March to mid April promoted better plant growth with 

maximum shoot length, diameter of shoot and spread of leaves.
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Time of planting also significantly influenced the fresh weight of 

corms and yield of corm/ha.

According to Enyi (1973) the leaf area was maximum in April 

planted crop of lesser yam and bulking rate was also better than 

other dates of plantings.

Singh and Mandal (1976) found best season for planting of 

Coleus (Chinese potato), from August to October. A maximum 

shootyield (14.06 t/ha) was recorded in October planting while tuber 

yield was maximum (96.39 t/ha) in March planting.

Taro can be grown all round the year with irrigation. Under 

rainfed condition, the best season for planting Colocasia in June. The 

results of the trial conducted at Central Tuber Crops Research 

Institute, Thiruvananthapuram showed that May and June plantings 

were at par with respect to tuber yield and these yields were superior 

than the yields obtained during rest of the planting times i.e., July, 

August, September, October and November (Anon., 1982).

Mohanumar and Kabeerathumma (1994) reported that under 

rainfed condition, Tannia (Xanthooma) is planted with the onset of 

pre-monsoon showers i.e., by April-May.lt has got a period of one 

month dormancy so that with the onset of regular monsoon, the crop 

can untilise it for growth and yield. With irrigation, this can be 

planted throughout the year.

EFFECT OF PLANT DENSITY

For elephant foot yam, the plant spacing investigated ranges 

from 50x50 cm (40,000 plants/ha) to 120x120 cm (7,000 plants/ha). 

Experimental results revealed that the yield of corms increased with
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increase in plant density, while the yield per hill decreased 

significantly with an increase in plant density for obvious reasons.

Mohankumar ef a/. (1973) studied the effect of mulching and 

plant density on growth yield and quality of Amorphophallus and 

found that early sprouting height of shoot, base girth were increased 

with leaf mulching. Maximum yield was obtained with mulching and a 

spacing of 90x90 cm in 1970 and 75x75 cm in 1971. They further 

reported that corm yield per plant increased with increase in spacing 

upto 120x120 cm, but maximum yield per hectare was obtained at 

90x90 cm spacing. Size of corm increased with increase in spacing 

and maximum size (6.88 kg/corm) was recorded at 120x120 cm 

spacing.

Sen et al. (1984) found that the corm size increased from 3.41 

to 5.56 kg with the increase in spacing from 50x50 cm to 100x100 

cm, while corm yield was decreased and a spacing of 50x50 cm 

significantly increased the corm yield of Amorphophallus. A spacing 

of 90x90 cm with a plant population of 12,300 plants per hectare for 

Amorphophallus was also reported from Kerala Agril. University, 

(KAU., 1989).

Patel and Mehta (1987) also obtained maximum corm yield of 

elephant foot yam with a plant spacing of 90x90 cm.

In a field experiment at Trivandram, Kerala, George and Nair 

(1993) planted elephant foot yam corms weighing 250, 500 or 750 g 

at spacings of 60x45, 90x45 or 90x90 cm. Yields decreased with 

wider spacing. The highest corm yield of 39.62 t/ha was obtained 

with seed corms weighing 500 g planted at 60x45 cm spacing.
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Singh (1998) found that all the growth characters except 

shoot length, were maximum under 75 x 50 cm plant spacing. While, 

more shoot length and yield/ha was noted under 50 x 50 cm plant 

spacing.

In Southern Nigeria, Enyi (1967) found both plant density and 

sett size the yield of Xanthosoma and the effect of spacing is more 

important than sett size. Increasing the spacing from 60x60 to 

150x150 cm resulted in decreased yield at harvest time 24 weeks 

after planting and there was a further increase in yield at harvest 46 

weeks after planting. It has been concluded that in high density 

planting competition between plants for soil nutrient will be expected 

to be greater with smaller setts when compared to medium and large 

setts and in long run, the low density planting with large seed setts 

would yield more.

Pena (1978) conducted a detailed study to determine the 

effects of plant spacing on the yield of upland and lowland taro in 

Hawaii. In the lowlands both corm and cormel yield increased 

significantly from 14.5 to 65.5 t/ha and from 26.9 to 58.4 t/ha 

respectively and the total yield from 41.4 to 123.9 t/ha when plant 

spacing was decreased from 90x90 cm (1.2 plant/m2) to 30x30 cm 

(10.9 plants/m2). In the upland taro, only yields of main corms 

increased significantly from 20.6 to 37.1 t/ha and the total yield from 

34.0 to 52.3 t/ha when spacing was decreased from 90x90 cm to 

30x30 cm, no effects on cormel yield was observed. However, on per 

hill basis the yield components namely corm weight, cormel weight 

and number of cormels increased significantly as the plant density 

decreased and the regression analysis revealed that the yield
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components of both the upland and lowland taro followed an 

asymptotic relationship with plant density (Pena, 1978).

In Fiji, a traditional spacing of 90x90 cm is followed for wetland 

taro and wider spacing of 120x90 cm is also common practice 

(Sivan, 1973).

In India, Purewal and Dargan (1957) reported that optimum 

spacing for Colocasia esculenta under Punjab condition was 45x30 

cm or 60x20 cm.

Mohankumar et at. (1976) found that the tuber yield increased 

significantly at inter row spacing of 60 cm beyond which there was a 

reduction in yield. Among intra-rows, maximum yield was obtained at 

45 cm spacing. Thus a spacing of 60x45 cm was found to be the 

optimum to get economic returns from taro.

Ezumah and Plucknett (1973) observed the highest yield of 

57.4 t/ha at plant spacing of 90x30 cm, when compared to the yield 

recorded at 90x90 cm spacing (45.4 t/ha). The effect of spacing on 

the yield increment decreased with increase in the crop duration.

In Fiji, Sivan (1973) noticed yield increment for upland taro 

upto a plant population of 17,800/ha and the corm size reduced 

significantly with an increase in plant population. Therefore, high 

yield obtained at a closer spacing, is unprofitable because of 

decrease in the size of marketable tubers. However, the most 

suitable plant density for wetland taro depends upon the time of 

harvest as well as on the method of land preparation (Ezumah and 

Plucknett, 1981). They have noticed a decline in corm yield at 

54,000 plant/ha in the tenth and the thirteenth month harvest but not 

in the seventh month harvest.
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The optimum plant density for Xanthosoma and Colocasia 

under Cameroon conditions was found to be 10,000 and 15,000/ha 

respectively (Lyonga, 1979).

In India, Mohankumar and Sadanandan (1990) obtained 

maximum marketable yield of taro with a plant population of 37,000 

per hectare followed by 27,800 plants per hectare.

EFFECT OF FERTILITY LEVELS :

As elephant foot yam removes appreciable quantities of plant 

nutrients, incorporation of considerable amount of organic manure at 

planting is recommended to maintain soil productivity. Changule and 

Khot (1958) reported that Amorphophallus requires a manorial dose 

of 50 tonnes of farm yard manurial and 112 kg N/ha. It requires a 

high dose of organic manures as basal application and in the 

presence of NPK fertilization, a linear response to FYM upto 25 t/ha 

has been observed under rainfed conditions in acid laterite soils of 

Kerala.

Mandal and Saraswat (1968) worked out the response of 

Amorphophallus to FYM and NPK fertilization and found that plot 

which received 25 tonnes of FYM+NPK at 80:80:120 kg/ha gave the 

highest corm yield of 34.6 t/ha against 11.6 t/ha recorded in no 

manure control plot. Though yield response to potassium application 

was noticed upto 120 kg/ha, yield beyond 80 kg/ha was not 

significant. A dosage of 25 tonnes FYM+NPK at 40:40:80 kg/ha was 

however found to be economical for elephant foot yam.

In West Bengal, a fertilizer dose of 40:80:120 kg N, P205 and 

K20 per hectare increased the yield of Amorphophallus significantly

(Anon, 1978).
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Muthuswamy (1983) studied the effect of N, P and K on 

elephant foot yam and found that 80 kg N, 60 kg P and 100 kg K/ha 

registered the highest yield of 78 per cent over no fertilizer control.

Patel and Mehta (1984) reported the corm yield increased by 

15.5 per cent with 30 tonnes of FYM per ha and 6.5 per cent with 

150 kg N/ha.

Mukhopadhyay and Sen (1986) working on elephant foot 

yam reported that by increasing nitrogen levels from 50 to 150 kg per 

ha significantly increased the shoot length. Though the shoot length 

did not differ significantly due to application of potassium, maximum 

length (123.65 cm) was noticed under 100 kg K20 per ha. Highest 

shoot length (131.8 cm) was recorded with N15oK5o which was at par 

with N50K10o and N15oK15o. However, lowest length (105.0 cm) was 
found in control plots. They further indicated that corm bulking rate 

increased with increase in the in the age of the plant upto 150 days 

and thereafter decreased in all levels of nitrogen. Highest rate of 

bulking (816 kg/ha/day) was noticed with 150 kg N/ha between 120 

to 150 days. Corm bulking rate was decreased at higher levels of 

K20 at all stages of harvest. Application of 50 kg K20 recorded 

maximum corm bulking rate 796 kg/ha/day between 120-150 days. 

Thereafter, it was decreased to 347 kg/ha/day. The maximum rate 

(870 kg/ha/day) was noticed at N15oK5o combination. Maximum corm 

yield was recorded under NPK dosage of 150:60:50 kg/ha in a crop 

duration of 6 months in West Bengal.

In Bihar, maximum yield of 59.6 tonnes per ha was obtained at 

a fertilizer dose of 150:60:150 kg N, P205 and K20 per hectare

(Anon., 1987a).
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Kabeerathumma et al. (1987) reported that a crop yielding 33 

tonnes of tuber removed 128.8 kg N, 23.6 kg P205 and 239.6 kg K20 

per ha. From the above study, they have concluded that K was 

utilized in higher proportions as compared to N and P at all stages of 

growth indicating a high requirement by this crop. The rate of uptake 
of N and P was found to be maximum between 3rd and 5th month 

after planting whereas the uptake of K was continuous throughout 

the growth of plant.

Nair and Mohankumar (1987) obtained maximum yield of 

35.75 tonnes/ha with NPK 100:50:150 kg/ha and for this yield the 

NPK uptake was found to be 125.5 kg N, 22.5 kg P and 220.8 kg 

K/ha by the crop.

Nair et al. (1990) observed that a crop yielding 43 tonnes of 

tuber would remove 124.8 kg N, 25.1 kg P and 224.4 kg K per ha. 

They also suggested a fertilizer dose of 100:50:150 kg N, P205 per 

ha in ultisol for an upland rainfed crop in Kerala. It has been 

suggested that the concentration of N, P and K was maximum during 
active phase viz., 2nd to 4th month after planting in all the plant tested 

(Anon, 1987b).

Results of the NPK studied on Amorphophallus conducted 

under sole as well as intercrop in coconut plantations in Kerala have 

suggested a manurial dose of 25 tonnes of farm yard manure 

alongwith a fertilizer dose of 100:50:150 kg N, P205 and K20 per ha 

for a sole crop and 27:20:23 kg N, P205 and K20 per ha as intercrop 

in coconut plantations with a plant population of 50 to 60 per cent of 

the sole crop stand (Mohankumar etal., 1991).
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Sen et al. (1991) indicated the shoot length and canopy 

spread were influenced upto 150 kg each of N and K and they were 

influenced further when applied in splits irrespective of doses. The 

highest corm bulking rate, mean corm weight, corm yield and NPK 

uptake by corms at harvest was recorded through planting 1000 g 

seed corm fertilized with 150 kg N and 75 kg K/ha, but maximum 

corm bulking rate was recorded under 500 g seed corm with same 

dose of N and K.

Verma et al. (1994) evaluated the response of elephant foot 

yam cv. Kowur to four levels of nitrogen viz., 50, 100, 150 and 200 

kg/ha and they observed higher dry matter accumulation in shoot at 

200 kg N/ha but dry matter accumulation in corm was found to be 

maximum under 150 kg N/ha. They also indicated that nitrogen at 

150 kg/ha produced maximum corm bulking rate, corm bulking 

efficiency, average corm weight and yield. Among interactions the 

highest seed corm size (450 g) alongwith 100 kg and 150 kg N/ha 

produced maximum corm yield.

Singh (1996) reported that the application of 150 kg N and 

100 kg K/ha produced significantly higher number of shoot per corm, 

length of shoot, spreading of canopy and girth of shoot. Further 

increase in levels did not produce significant variation in above 

mentioned parameters.

Singh (1998) Reported that application of higher dose of 

fertilizers decreased the dry matter content, total sugars and starch 

content of elephant foot yam. On the other hand higher fertility level 

was responsible for more moisture content in the corms.
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Purewal and Dargan (1957) observed that a fertilizer 

dose of 100 kg N, 50 kg P205 and 45 kg K20 per ha under a close 

spacing of 45 cm between rows increased the yield of Colocasia. 

Pillai (1967) found that Colocasia responded linearly to N, P205 and 

K20 application at the highest levels tried viz., 80:50:120 kg 

respectively per ha.

IVtandal et al. (1972) observed that Colocasia responded to 

100:50:100 kg N, P205 and K20 per ha. They also indicated that 

significant effect on yield was observed only for the application of 

nitrogen and potassium but the levels of phosphorus has no 

significant effect on cormel yield in Colocasia.

Sarnaik and Peter (1977) reported that a good crop of 

Colocasia requires 100 kg nitrogen, 80 kg phosphorus and 80 kg 

potassium per ha.

Abit and Al-Fe-Rez (1979) concluded that leaf area index, 

plant height and number of leaves per plant were increased with 

increasing levels of nitrogen and potassium in Colocasia.

Premraj et al. (1980) studied that 120 kg N and K with 80 kg P 

were found to be optimum for Colocasia in Tamil Nadu.

Hussain and Rashid (1982) conducted an experiment on the 

effect of different levels of nitrogen on the yield of Colocasia in 

Bangladesh and found the best result by the application of 80 kg 

N/ha. Maximum plant height and leaf area of the biggest leaves were 

found superior.

Pardales et al. (1982) reported that nitrogen was more 

important than phosphorus and potassium because it produced taller
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plants with greater leaf area of taro. The application of K20 from 

0 to 60 kg/ha increased the yield of tubers.

Ramaswamy et a/. (1982) found that among the different 

fertilizer treatments, higher tuber yield was obtained for the fertilizer 

dose 40:60:120 kg N, P205 and K20 per ha.

Bhuyan and Quasem (1983) conducted an experiment at 

Pahartali, Bangladesh. A local variety of Colocasia was grown with 0 

to 100 kg N/ha. An application of nitrogen @ 80 kg/ha gave superior 

plant height and number of suckers per plant.

Ashokan and Nair (1984) obtained highest cormel and total 

yield at a fertilizer dose of 80:50:80 kg N, P205 and K20 per ha 

respectively. Similar results were also reported by Sen et al. (1984).

A fertilizer dose of 80:50:100 kg N, P205 and K20 per hectare 

were recommended for Kerala (KAU., 1989). In Bihar, A fertilizer 

dose of 80:60:80: kg N, P205 and K20 per hectare has been 

suggested for Colocasia (Anon., 1987a). Highest yield at a fertilizer 

dose of 120:60:120 kg N, P and K per hectare respectively in Andhra 

Pradesh was obtained (Anon., 1986.).

Mohankumar etal. (1990) reported that in acid laterite soils of 

Kerala, a fertilizer dose of 80 kg nitrogen, 25 kg P205 and 100 kg 

K20 per ha was found beneficial for higher yield of cormels in 

Colocasia.

QUALITY:

Very little research has been done on quality aspect of 

Amorphophallus corms. Quality of corms is affected with seed size,
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date of planting, spacing, nutritional requirement, irrigation, 

interculture, climate, soil condition and variety of crop.

Suzuki (1980) observed that compound separated from 

Colocasia esculenta and Amorphophallus river! was identified as a 

diglucoside of 3, 4-dihydroxy benzaldehyde.

Sundaresan and Nambisan (1982) reported that the aroids 

contain calcium oxalate and free oxalate in varying concentrations. 

Amorphophallus tubers contain 0.08 to 0.28 per cent calcium 

oxalate.

Muthuswamy (1983) found that increase in application of N 

and P increased the oxalic acid content of the corms, while K 

increased the carbohydrate content in elephant foot yam crop.

Verma et al. (1989) concluded that dry matter and starch 

content were highest at 40 kg each of nitrogen and potassium 

application. Increasing levels of each of nitrogen and potassium upto 

120 kg/ha increased the crude protein from 4.93 to 6.95 per cent and 

5.58 to6.07 per cent respectively. However, oxalate content did not 

differ significantly at any levei of nitrogen and potassium application.

Singh (1996) reported that in elephant foot yam the 

percentage of dry matter accumulation in shoot was significantly 

higher at 150 kg N/ha, but in case of corms it was obtained at 200 kg 

N/ha. The dry matter content in shoot and corm was significantly 

higher at 120 kg K/ha in comparison to control.

Premaraj et al. (1980) recorded that the application of higher 

dose of nitrogen decreased ascorbic acid content and increased 

oxalic acid content in Colocasia. The oxalic acid content of cormels
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increased by the application of potassium and they 

recommended 120 kg N and 60 kg K per ha for getting good quality 

of Colocasia.

Mandal et at. (1982) found that increasing levels of N 

application upto 120 kg per ha increased crude protein content form 

4.72 to 6.76 per cent in Colocasia. However, there was not much 

difference in oxalate content of cormels at different levels of N and K. 

They further investigated that dry matter content of Colocasia was 

highest at 40 kg N/ha, but decreased slowly as the level of N 

increased. However, the effect of potash application was found to be 

non significant on dry matter content.
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CHAPTER - III

MATERIALS AND METHODS

The present investigation on the “Response of planting 

dates, plant density and fertility levels on the growth, yield and 

quality of elephant foot yam [Amorphophallus poeoniifolius 

(Dennst.) Nicolson]” was carried out at MES, Vegetable Science, 

NDUA&T Kumarganj, Faizabad (U.P.) during the year 2000 and 

2001. The details of climatic and edaphic conditions, materials and 

methods employed during the course of investigation has been 

described in this chapter.

EXPERIMENTAL SITE :

MES, Vegetable Science, Farm is situated on Faizabad 

Raibareli Road at a distance of 41 km from Faizabad. The 

experimental field was well leveled having tubewell irrigation and 

sufficient drainage facilities. Geographically, experimental site is 

located between 24.47° and 26-56° North latitude, 82.12° and 83-98° 

East longitude at an altitude of 113 metres from mean sea level in 

North indo-Gangetic plains. The area comes under the sub-tropical 

zone, which is subjected to the extremes of weather conditions.

METHODOLOGICAL CONDITIONS :

District Faizabad enjoys sub-humid climate receiving a mean 

annual rainfall of about 1100 mm. Major rains are received from July 

to end of September. However, occasional precipitation is also not 

uncommon during winter. The winter months are cold and March to 

May are generally hot and dry. Western hot winds start from April 

and continues till the onset of monsoon (Mid-June).
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Table 2. Meteorological data (monthly) during the cropping 

season (2000-01 and 2001-02)
Month Temperature°C R.H. (%) Rainfall (mm)

Min. temp. Max. temp.
2000-01 2001-02 2000-01 2001-02 2000-01 2001-02 2000-01 2001-02

March 11.60 14.90 30.36 32.10 53.17 51.80 0.00 0.00

April 19.40 20.80 37.20 37.20 39.39 48.30 3.80 0.00

May 23.85 25.50 37.20 37.80 35.92 60.30 43.80 30.60

June 25.77 25.40 34.70 37.20 69.27 65.20 385.50 66.40

July 23.36 27.80 33.04 36.80 77.40 64.50 297.80 72.40

August 26.60 26.30 33.05 33.60 80.15 60.10 106.00 231.70
September 24.82 24.10 33.14 31.10 78.02 82.90 126.20 393.6

October 21.07 18.60 32.55 31.60 74.32 75.10 39.80 4.2C

November 13.87 13.20 29.13 28.00 69.20 72.20 5.30 o.oc

Monthly distribution of rainfall, maximum and minimum 

temperature and relative humidity from March to November during 

2000 and 2001 have been presented in Table-2 and illustrated on 

monthly mean basis in Figure-1 (a and b). The total rainfall recorded 

during crop period from March to November was 1008.20 in 2001-01 

and 798.9 mm in 2001-02. The maximum temperature ranged from 

29.13 to 37.20. and 28.00 to 37.80 while minimum temperature 

ranged from 11.60 to 26.60 and 13.20 to 27.80 in 2000-01 and 2001- 

02 respectively. Maximum relative humidity of 80.15 and 82.90 was 

observed in the month of August and September during both the 

respective years.

SOIL :

The soil of experimental plot was sandy loam. After field 

preparation and before the layout of the experiment, composite 

samples were taken at 0-15 cm depth and analysed for physical and 

fertility components. The results obtained have been presented in 

Table-3.
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EXPERIMENTAL DESIGN AND LAYOUT :
The field experiment was conducted in a split plot design with 

three replications. Five date of planting were used as main plot, 

planting density and fertility levels in sub plots. The symbols used in 

experiment have been given in Table-4 and treatment combinations 

in table-5.

Table-3. Physico-chemical properties of the experimental plot

S.N. Properties Value Method employed
2000 2001

A. Physical analysis
1. Sand (%) 64.2 65.0 International pipette

Method (Piper, 1950)2. Silt (%) 18.2 18.0
3. Clay (%) 17.6 17.0

Soil texual class-Sandy oam

B. Chemical analysis
4. Soil reaction (pH) 6.80 7.00 1:2.5 soil water

suspension using glass 
electrode pH meter
(Jackson, 1973)

5. ECe (ds/m) 0.34 0.42 Conductivity bride
method (Chopra and 
Kanwar, 1976)

6. Organic carbon
(%)

0.71 0.68 Walkiey and Black’s 
rapid titration method
(Black, 1964)

7. Available nitrogen 
(kg/ha)

220.10 225.25 Alkaline permagnate 
method (Subbiah and 
Asija, 1956)

8. Available
phosphorus
(kg/ha)

24.08 23.81 Phosphomolybdate 
colorimetric method
(Black, 1964)

9. Available 
potassium (kg/ha)

264.20 265.62 Neutral normal
ammonium acetate
method determined
flame photometrically 
(Jackson, 1973)
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Table-4. Symbols of different treatments
S.N. Date of 

planting
Symbol Plant

spacing
(cm)

Symbol Fertility levels 
(kg/ha)

N P K

Symbol

1. 1th March D, 50x50 Si 100 : 50 : 100 Fi
2. 15“ March d2 75x50 s2 100 : 50 : 150 f2
3. 1“ April d3 200 : 50 : 200 f3
4. 15th April d4
5. 1th May d5 J

Table-5. Details of treatment combinations
S.N. Date of planting Plant

density
Fertility
levels

Symbol
used

1. D1 Si Fi DiSiFi
2. Di Si f2 D1S1F2
3. Di Si f3 DiSiF3
4. Di s2 Fi DiS2F i
5. Di s2 f2 Di S2F 2
6. Di s2 Fi D1S2F 3
7. d2 Si Fi D2SiFi
8. d2 Si Fi D2S1F 2
9. D, Si Fi D2SiF3
10. D? s2 Fi D2S2Fi
11. d2 s2 f2 D2S2F 2
12. d2 s2 f3 D2S2F 3
13. d3 s2 Fi D3S1F1
14. d3 s2 f2 D3SiF2
15. d3 Si f3 D3SiF3
16. d3 s2 Fi D3S2Fi
17. d3 s2 f2 d3s2f2
18. d3 s2 f3 D2S2F 3
19. d4 Si Fi D4SiFi
20. d4 Si f2 d4s2f 2
21. d4 Si f3 d4s2f3
22. d4 Si Fi D4S2F1
23. d4 s2 f2 D4S2F 2
24. d4 s2 f3 D4S2F3
25. Ds Si Fi D5SiF i
26. d5 Si f2 D5SiF2
27. Db Si f3 D5SiF3
28. D5 s2 Fi D5S2F1
29. D5 s2 f2 D5S2F 2
30. Db s2 f3 D5S2F3
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Table-6 : Measurement of layout

S.N. Particulars Value

1. Total plots 90

2. Gross plot size (sq.m) 3.5 x 2.0) 7.00

3. Net plot size (sq.m.) 3.0x1.5)4.50

4. Main irrigation channel (m) 1.00

5. Sub-irrigation channel (m) 0.75

6. Plot border (m) 0.50

7. Field border (m) 1.00

Details of Layout

Design

Replication

Treatment combinations 

Measurement of layout

Split plot

Three

30

As presented in Table-6

DESCRIPTION OF VARIETY UNDER INVESTIGATION :

NDA-9 : The important characteristics are as under:

1. Parentage

2. Stem

3. Leaf

4. Foliage colour

5. Corn

6. Maturity

7. Yield

Selection from Kovvur 

Single, thick, upright, blotchy 

Component, segmented 

Purplish green

(a) Size - Very large

(b) Shape - Hemispherio

(c) Skin - Smooth

(d) Flesh - Orange

200-210 days

50-80 t/ha
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8. Dormancy

9. Aridity

10. Cooking quality

11. Keeping quality

45-60 days 

No acridity 

Good 

Good

AGRONOMIC PRACTICES :

(i) Field Preparation :

A pre-planting irrigation was given to the field after harvesting 

of preceeding crop. At the right tilth the soil was made well pulverized 

by three ploughings followed by planting and proper leveling. Pits of 

30x30x30 cm size were dug in each plot at assigned plant spacings.

(ii) Cutting and Treatment of Corms :

The corms were cut into small pieces of 500 g with the help of 

a sharp stainless steel knife having a portion central bud. The corms 

were dipped in cow dung slurry (25 kg fresh cow dung in 50 litres of 

water) for 30 minutes and later on corms were dried under shade for 

48 hours. For preventing the crop from bacterial blight corms were 

dipped in 100 ppm solution of Agromycin for 12 hours prior to cow 

dung treatment.

(iii) Application of Manures and Fertilizers :

One kilogram of compost, half dose of nitrogen and full dose of 

phosphatic and potassic fertilizers as per treatment per pit was 

thoroughly mixed before planting. The sources of nitrogen, 

phosphorus and potash were Urea, Diammonium Phosphate and 

Muriate of Potash respectively. Remaining half dose of nitrogen as 

per treatment was applied as top-dressing at the time of earthing up.
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(iv) Planting :

The treated corms were planted vertically 15 cm deep in the 

pits at different planting dates and spacings.

(v) Irrigation and Intercultural Operations :

Fortnight irrigation was done during the entire period of 

experimentation except the rainy season. Two hoeing and weedings 

were done to remove the weeds on the 30th and 60th days after 

planting. At 60 days remaining nitrogen was top-dressed around the 

plants followed by earthing up.

(vi) Removal of Suckers :

When the emergence of sprouts started from the soil only two 

healthy sprouts were left to grow, the rest were removed at the time 

of earthing up.

(vii) Harvesting of the Crop :

NDA-9 variety of elephant foot yam matured in about 7 months 

when the leaves of the plant dried completely. Corms were dug 

carefully with the help of manual labourers.

OBSERVATIONS :

The following observations were recorded for growth and 

yield on five randomly selected plants from each plot.
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GROWTH CHARACTERS :

(i) Days Taken to Sprouting :

Days taken from planting to emergence of sprout from the 
corms in each plot were recorded.

(ii) Shoot Length :

Shoot length was recorded from ground level to the apical tip 

of the plant with the help of meter scale at 90 and 150 days after 

planting.

(iil) Canopy Spread :

Canopy spread of the plants was measured by taking the 

diameter of the canopy in two directions perpendicular to each other 

with the help of meter scale and taking the average, at 90 and 150 

days after planting.

(iv) Diameter of Shoot:

Diameter of shoot was measured at 5 cm above ground level 

with the help of Vernier Calipers at 90 and 150 days after planting.

(v) Days Required to Maturity :

On the basis of visual observations when the leaves of the 

plant turned yellow and dried, the date of maturity of the crop was 

assessed.
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YIELD ATTRIBUTING CHARACTERS :

(I) Number of Corms Per Plant:

Total number of corms from selected plants were counted in 

each treatment to find out the number of corms per plant.

(ii) Corm Bulking Rate :

One plant from each treatment was harvested at 90, 120, 150 

and 180 days after planting, its yield was converted into kg/ha/day to 

know the bulking rate of that particular treatment at above mentioned 

stages.

(iii) Fresh Weight of Corms Per Plant:

After harvesting of crop, the fresh weight of corms per plant 

was recorded from randomly selected plants with the help of 

weighing machine.

(iv) Total Yield of Corms :

Average yield of corms per plot (kg) was converted into total 

yield of corms (t/ha).

QUALITY CHARACTERS :

(i) Moisture:

Moisture content of corms was determined by drying method 

at 55 + 2°C for 120 hours and calculated by the following formulae:

Loss of weight
Moisture (%) = -----------------------x 100

Initial weight
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(ii) Dry Matter:

Dry matter was calculated by substracting the per cent 

moisture from 100

(ili) Starch and Sugar:

Sugar was extracted from sample using alcohol. Starch was 

estimated in residue while filtrate (alcoholic extract) was used for 

determining total sugars. Filtrate and residue were hydrolysed using 

acid. Sugars were estimated by using the method as described by

Ranganna (1986).

Starch (%) = Reducing sugar (%) x 0.90

ECONOMICS :

Cost of cultivation of various treatments was worked out based 

on the existing average market rates of the locality. Cost of 

cultivation and gross income were also calculated based on the 

market rates of Faizabad. Cost of cultivation was substrated from 

gross income to obtain net return per hectare and benefit: cost ratio 

was calculated as under:

Net return (Rs/ha)
Benefit: cost ratio = ---------------------------------

Cost of cultivation (Rs/ha)

STATISTICAL ANALYSIS

Statistical analysis of data were carried out by the method of 

analysis of variance as outlined by Cochran and Cox (1963). The 

critical difference (C.D.) at 5% level of probability was calculated for 

comparison and statistical interpretation of treatment means
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presented in summary tables. The degree of freedom for various 

factors in given in Table-7.

Table-7. Analysis of variance table
Source of 
variation

d.f. S.S. M.S.S. Variance ratio F value 
(Table at 5%)

Replication (r) 2 RSS MSR MSR/MSE a 4.46

Date of planting (D) 4 DSS MSD MSD/MSE a 3.84

Error (a) 8 EaSS MSE

Total 14

Spacing (S) 1 SSS MSS MSS/MSE b 4.03

Fertility levels 2 MSF MSF/MSE b 3.18

SxF 2 MSS X F MSS x F/MSE b 3.18

DxF 4 MSD x S MSD x F/MSE b 2.56

DxS 8 MSD x F MSD x S x F/MSE b 2.13

D x S x F 8 MSD x S x F 2.13

Error B 50 MSE b 3.23

If the variance ratio (F values) were significant at 5% level of 

significance, the critical differences were calculated by multiplying ‘t’ 

5% value at error d.f in respective S.E. value of treatments.

Calculation of SE Value for Different Treatments :
1. Two main-plot means (averaged overall) (2Ea/rb)

subplot treatment)

2. Two subplot means (averaged overall main (2Eb/ra)

plot and treatments)

3. Two subplot means at the same levels of (2Eb/r)

main (averaged overall main plot)

4. Two main means at the same 2[{(b-1) Eb+Ea}/rb]

or different levels of sub-plot factor

5. Two subpiot means (averaged overall main 2[{(c-1) c+Eb}/rac] 

plot and sub-subplot treatments) at the same

or different levels of main-plot factor
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6. Two subplot means at the same levels of 2[{(c-1) Ec+Eb}/rc]

subplot factor (averaged overall main 

plot and sub-subplot treatments)

7. Two subplot means (averaged overall main 2[{(b-1) Eb+EaJ/rbc] 

plot and sub-subplot treatments) at the same

or different levels of sub-plot factor

8. Two subplot means (averaged overall main 

plot and sub-subplot treatments) at the same 

or different levels of main-plot factor

2[{b(b-1) Ec+(b-1)Eb+Ea}/rbc]

‘t’ value for two planting date mean at same level of spacing 

(b-1) Eb tb + Ea ta

(b-1) EB + Ea

Symbol and Values used :

r _ Number of replication

a = Number of main-plot treatments

b = Number of sub-plot treatments

Ea = Mean sum of square for error (a)

Eb = Mean sum of square for error (b)

ta — ‘t’ value at 5% level of significance for error (a)

d.f.8 (2.306)

tb 1 value at 5% level of significance for error (b) d.f.

50 (2.00)

d.f. = degree of freedom
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CHAPTER - IV

EXPERIMENTAL FINDINGS

In this chapter cm endeavor has been made to elicit the 

influence of various treatments on growth, yield and quality of 

elephant foot yam. The observations recorded on different traits have 

been processed statistically in order to asses their degree of 

variance due to different treatments under experimentation.

The findings accumulated an various attributes are being 

furnished in tables, illustrate findings are being explained in following 

heads.

(1) Growth parameters

(2) Phenological traits

(3) Yield attributing traits and yield

(4) Quality traits

(5) Economics of the crop

(1) Growth parameters :

Sprouting : Data pertaining to the influence of planting dates, plant 

density, fertility levels and their interactions presented in Table 8.

An examination of data given in above reveals an early 

sprouting of corms. i.e. 48.98 and 49.18 days, when corms were 

planted on Ist May. Delay in sprouting was noted in plots which were 

planted earlier. Maximum period for emergence of sprouts (61.48 

days in 2000-01 and 61.78 days in 2001-02) was associated with Ist 

March planting.
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Table-8 : Days taken to sprouting as influenced by planting dates, 

plant spacing and fertility levels

Date of 
planting

Spacing Fertility levels (kg/ha) Average ;
50x50 75x50 100:50:100 150:50:150 I 200:50:200

2000-2CpOI ,
1 March 62.67 . 60.30 59.55 62.20 62.70 . 61.48
15 March 55.25 53.13 52.45 54.85 55.28 54.19 i

1 April 53.03 50.97 50.30 52.65 53.05 52.00 !
15 April 50.87 49.00 48.20 50.60 51.00 49.93
1 May 45.93 48.03 47.40 49.60 49.95 48.98 '

Average 54.35 52.29 51.58 53.98 54.40 53.32 __j
Fertilizer x Spacing

Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK I
50x50 52.56 55.04 55.45
75x50 50.60 52.92 53.34 i
C.D.

P = 0.05
Planting dates Spacings I Fertility levels I S x F :

3.04 1.83 I 2.24 | 3.17
2001-2C)02

1 March 62.97 60.60 59.85 62.50 63.00 61.78 j
15 March 55.53 53.37 52.70 55.15 55.50 54.45

1 April 53.33 51.23 50.60 52.90 53.35 52.28 !
15 April 51.13 49.27 48.50 50.80 51.30 50.20

1 May 50.13 48.23 47.60 49.80 50.15 49.18
Average 54.62 52.54 51.85 54.23 54.66 53.58

Fertilizer x Spacing
Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 52.84 55.30 55.72
75x50 50.86 53.16 53.60
C.D- 

P = 0.05
Planting dates Spacings Fertility levels SxF

2.67 1.67 2.05 2.90
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Earlier sprouting by 2.06 and 2.08 days was noted under wider 

spacing as compared to closer one during both the respective years.

Different levels of fertility also influenced sprouting of corms. 

Maximum period of sprouting was recorded with higher fertility levels 

(200:50:200kg NPK/ha) during both the years of study.

The effect of interaction of various treatments on sprouting of 

corms was not significant during both the years of experimentation.

Short length (cm) : Data pertaining to shoot length recorded at 90 

and 150 days after planting as influenced by various planting dates, 

plant spacing, plant density and fertility levels have been presented 

in Table 9 and 10 and depicted in Fig-3.

It is obvious from the data that delayed planting time from 1st 

March to first May decreased the length of shoot at 90 and 150 days 

after stating stage during 2000-2001 and 2001-2002 respectively. 

The maximum shoot length viz., 58.59 and 60.94 cm was recorded 

when corms were planted on 1st March, while minimum length of 

shoot viz., 47.5 and 48.3 cm was obtained with May planting during 

2000-2001 and 2001-2002 at 90 days stage after planting, 

respectively. Similar trends of data were also observed at 150 days 

after planting stage among various dates of planting.

Maximum shoot length was observed under closer plant 

spacing (50x50 cm), and it was statistically superior to that of wider 

one at both the stages of crop growth.

The observations noted on the shoot length as influenced by 

different fertility levels at 90 and 150 days after planting stage were 

also found significant. A drastic increase was noticed with regard to
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Table-9 : Shoot length (cm) as influenced by planting dates, plant 

spacing and fertility levels at 90 days
Date of 
planting

Spacing Ferti ity levels (kg/ha) Average
___  I

50x50 75x50 100:50:100 150:50:150 200:50:200
2000-20 D1 j

1 March 60.26 56.93 43.81 64.78 67.19 58.59 '
15 March 55.54 52.47 40.39 59.71 61.93 54.01

1 April 51.35 48.51 37.34 55.21 57.26 49.93 |
15 April 49.26 46.53 35.81 52.95 54.92 47.89 i
1 May 45.59 43.06 33.15 49.01 50.83 44.33 !

Average 52.40 49.50 38.10 56.33 58.43 50.95 1
Fertilizer x Spacing

Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 41.92 56.59 58.69 i
75x50 34.27 56.C)7 58.16 }
C.D.

P = 0.05
Planting dates Spacings Fertility levels | S x F i

4.09 1.94 2.38 3.36 |
2001-20 02

1 March 62.67 59.20 45.56 67.37 69.88 60.94
15 March 57.77 54.57 42.00 62.09 64.41 56.17

1 April 53.40 50.45 38.83 57.41 59.55 51.93
15 April 51.23 48.39 37.24 55.07 57.12 49.81 1
1 May 47.41 44.79 34.47 50.97 52.86 46.10

Average 54.50 51.48 39.62 58.58 60.76 52.99
Fertilizer x Spacing

Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 43.59 58.86 61.04
75x50 35.64 58.31 60.49
C.D.

P = 0.05
Planting dates Spacings Fertility levels SxF

10.42 2.00 2.45 3.46



Fig. 3 Shoot length (cm
) as influenced by planting dates, plant spacing a id fertility levels at

90 days
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Table-10 : Shoot length (cm) as influenced by planting dates, plant

spacing and fertility levels at 150 days
Date of 
planting

Spacing Ferti ity levels (kg/ha) Average
50x50 75x50 100:50:100 150:50:150 200:50:200

2000-20 D1
1 March 76.70 73.10 56.73 82.46 85.53 74.90

15 March 70.70 67.38 52.29 76.01 78.84 69.04
1 April 65.36 62.30 48.35 70.27 72.88 63.83

15 April 62.70 59.76 46.38 67.40 69.91 61.23
1 May 58.01 55.31 42.92 62.35 64.71 56.66

Average 66.69 63.57 49.33 71.70 74.37 65.13
Fertilizer x Spacing

Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 53.36 72.02 74.70
75x50 45.31 71.37 74.04
C.D.

P = 0.05
Planting dates Spacings Fertility levels Sx F

5.23 2.47 3.03 4.29
2001-20 02

1 March 79.77 76.03 59.00 85.75 88.95 77.90
15 March 73.53 70.08 54.38 79.05 81.99 71.81

1 April 67.98 64.79 50.28 73.08 75.80 66.38
15 April 65.20 62.15 48.23 70.09 72.71 63.68

1 May 60.33 57.52 44.64 64.84 67.29 58.92
Average 69.36 66.11 51.31 74.56 77.35 67.74

Fertilizer x Spacing
Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 55.49 74.90 77.69
75x50 47.12 74.22 77.00
C.D.

P = 0.05
Planting dates Spacings Fertility levels SxF

5.28 2.54 3.11 4.40



Fig. 4 Shoot length (cm
) as influenced by planting dates, plant spacing an i fertility levels at

150 days
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length of shoot and maximum length was obtained when 200:50:200 

kg NPK/ha dose of fertilizer was applied followed by 150:50:150 and 

100:50:100 kg NPK/ha. However values at 200:50:200 and 

150:50:100 kg NPK/ha did not cross the level of significance during 

both the years of investigation.

Interaction of plant spacing and fertilizer dose was also 

significant and maximum shoot length was noted under closer plant 

spacing (50x50 cm) with higher dose of fertilizer i.e. 200:50:200 kg 

NPK/ha.

Canopy Spread (cm):

Data collected on account of spreading of canopy as 

influenced by different planting dates, plant density, fertility levels 

and their interactions have been enframmed in Table-11 and Table- 

12.

It is evident from data given in above tables that delayed 

planting of corms was responsible for lesser canopy spread of plant 

at both the stages of growth as minimum canopy spread of (61.09 

and 63.53cm) and (71.07 cm and 73.91 cm) was noted with the 

corms planted on Ist May at 90 and 150 days after planting during Ist 

and IInd year respectively. Maximum canopy spread was observed 

with Ist March planting at both the stages of crop growth.

Interaction of plant density and fertility level also showed its 

significant influence on canopy spread of plants at both the stage of 

crop and maximum shoot length was noted under combination of 50 

x 50 cm spacing and 200: 50: 200 kg NPK/ha which was statistically 

superior to rest combinations.
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Table-11 : Canopy spread as influenced by planting dates, plant

spacing and fertility levels at 90 days
Date of 
planting

Spacing Ferti ity levels (kg/ha) Average
50x50 75 x50 100:50:100 150:50:150 200:50:200

2000-20 01
1 March 71.17 73.83 61.64 76.51 79.36 72.50
15 March 69.85 72.46 60.49 75.09 77.89 71.16

1 April 66.56 69.04 57.64 71.55 74.22 67.80
15 April 61.95 64.26 53.65 66.59 69.07 63.10

1 May 59.97 62.21 51.94 64.46 66.87 61.09
Average 65.90 68.36 57.07 70.84 73.48 67.13

Fertilizer x Spacing
Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 52.72 71.17 73.81
75x50 61.42 70.51 73.15
C.D.

P = 0.05
Planting dates Spacings Fertility levels SxF

5.29 2.47 3.02 4.27
2001-20 02

1 March 74.02 76.78 64.10 79.57 82.53 75.40
15 March 72.65 75.36 62.91 78.09 81.01 74.00

1 April 69.22 71.81 59.95 74.41 77.18 70.51
15 April 64.42 66.83 55.79 69.25 7183 65.63

1 May 62.37 64.69 54.02 67.04 69.54 63.53
Average 68.54 71.09 59.35 73.67 76.42 69.81

Fertilizer x Spacing
Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 54.83 74.02 76.76
75x50 63.87 73.33 76.08
C.D.

P = 0.05
Planting dates Spacings Fertility levels SxF

5.28 2.51 3.07 4.35

t-
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Table-12 : Canopy spread as influenced by planting dates, plant
spacing and fertility levels at 150 days

Date of 
planting

Spacing Ferti ity levels (kg/ha) Average
50x50 75x50 100:50:100 150:50:150 T 200:50:200

2000-20 D1
1 March 82.62 86.07 72.10 88.81 92.12 84.34
15 March 81.09 84.50 70.77 87.22 90.41 82.80

1 April 77.27 80.49 67.43 83.06 86.15 78.88
15 April 71.91 74.91 62.76 77.30 80.18 73.41
1 May 69.61 72.53 60.75 74.84 77.63 71.07

Average 76.50 79.70 66.76 82.25 85.30 78.10
Fertilizer x Spacing

Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 61.20 82.62 85.68
75x50 72.32 81.87 84.92
C.D.

P = 0.05
Planting dates Spacings Fertility levels SxF

6.16 2.87 3.51 4.97
2001-20 02

1 March 85.92 89.51 74.98 92.36 95.80 87.72
15 March 84.33 87.88 73.60 90.70 94.03 86.11

1 April 80.36 83.71 70.13 86.38 89.60 82.04
15 April 74.79 77.91 65.27 80.39 83.39 76.35

1 May 72.39 75.43 63.18 77.83 80.73 73.91
Average 79.56 82.89 69.43 85.53 88.71 81.22

Fertilizer x Spacing
Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 63.65 85.92 89.10
75x50 75.21 85.15 88.31
C.D.

P = 0.05
Planting dates Spacings Fertility levels SxF

6.07 2.95 3.61 5.10
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Scanning of data presented in tables indicate that use of 

different planting time, row spacing and fertility levels brought 

significant improvement towards spread of canopy of elephant foot 

yam, whereas different dates of planting did not show any significant 

impact on the spreading of canopy at both the stages of crop growth 

during 2000-2001 and 2001-2002.

Wider plant spacing (75x50 cm) produced significantly more 

canopy spread than that of narrow spacing (50x50 cm) at both the 

stages of plant growth. The percentage of increase in canopy spread 

due to the use of wider spacing over closer spacing was 3.73 and 

4.18 cm in 2000-2001 and 3.72 and4.19 cm in 2001-2002 at 90 and 

150 days stage of crop growth respectively.

Data presented in tables clearly indicate that increasing levels 

of fertility from 100:50:100 to 200:50:200 kg NPK/ha significantly 

increased the spreading of canopy at both the stages of crop growth. 

Maximum (73.48 and 76.42 cm) (85.3 and 88.71 cm) canopy spread 

was recorded by the application of 200 kg N alongwith 50 kg P205 

and 200 kg K20 per hectare at both the stages respectively in two 

respective years of investigation.

Combination of DxS, DxF, SxF and DxSxF did not show the 

significant response in respect to spreading of plant.

No. of side shoots/plant:

Data pertaining to no. of side shoots per plant as influenced by 

various planting dates, spacings and fertility levels have been 

displayed in Table 13.
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Table-13 : No. of side shoots as influenced by planting dates, plant
spacing and fertility levels at 150 days

Date of 
planting

Spacing Ferti ity levels (kg/ha) Average
50x50 75x50 100:50:100 150:50:150 200:50:200

2000-20 D1
1 March 4.85 5.40 4.75 5.20 5.42 5.12

15 March 4.81 4.98 4.25 5.13 5.32 4.90
1 April 4.55 4.74 3.98 4.88 5.08 4.64

15 April 4.23 4.41 3.69 4.55 4.72 4.32
1 May 4.10 4.27 3.59 4.40 4.57 4.19

Average 4.51 4.76 4.05 4.83 5.02 4.63
Fertilizer x Spacing

Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 3.63 4.85 5.04
75x50 4.47 4.81 5.00
C.D.

P ■ 0.05
Planting dates Spacings Fertility levels SxF

0.37 0.17 0.21 0.29
2001-20 02

1 March 4.65 5.18 4.56 4.99 5.20 4.92
15 March 4.62 4.78 4.08 4.92 5.11 4.70

1 April 4.37 4.55 3.82 4.68 4.87 4.46
15 April 4.06 4.23 3.54 4.36 4.53 4.15

1 May 3.94 4.10 3.45 4.22 4.38 4.02
Average 4.33 4.57 3.89 4.64 4.82 4.45

Fertilizer x Spacing
Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 3.49 4.65 . 4.84
75x50 4.29 4.62 4.80
C.D.

P = 0.05
Planting dates Spacings Fertility levels SxF

0.34 0.16 0.20 0.28
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A perusal of data given in Table 13 indicated that delayed 

planting time of corms recorded significantly lesser no. of shoots as 

compared to earlier planted crop. The trend of data was similar 

during both the years of investigation.

It was also noticed from data that wider row spacing i.e. 75 x 

50 cm produced significantly more number of side shoots as 

compare to closer spacing.

Increasing levels of fertility increased the number of sides 

shoots/plant upto 200: 50: 200 kg NPK/ha. However, differences 

between the values of 150: 50: 150 kg and 200: 50: 200 kg NPK/ha 

were at par with each other during both the crop season.

Interaction effects were non significant for this trait.

Diameter of Shoot (cm):

The data assembled on account of diameter of shoot as 

affected by different planting dates, plant density, fertility levels and 

their interactions have been presented in Table-14 and 15.

A critical examination of data presented in above tables shows 

that the diameter of shoot influenced significantly under different 

dates at both the stages of crop growth i.e. 90 and 150 days after 

planting. The crop planted on Ist March produced healthy plants 

having more diameter of shoot, while Ist May planting gave weaker 

plants with thinner shoots. The trend of data was similar during both 

the years of investigation.

It was found that wider row spacing i.e. 75x50 cm produced 

significantly more diameter of shoot than closer spacing at both the 

stages of crop growth. The percentage increase in diameter of shoot
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Table-14 : Diameter of shoot as influenced by planting dates, plant
spacing and fertility levels at 90 days

Date of 
planting

Spacing Ferti ity levels (kg/ha) Average
50x50 75x50 100:50:100 150:50:150 200:50:200

2000-20 01
1 March 9.25 9.77 8.28 9.95 10.30 9.51

15 March 9.07 9.58 8.13 9.75 10.10 9.33
1 April 8.65 9.13 7.73 9.30 9.65 8.89

15 April 8.05 8.52 7.23 8.65 8.98 8.28
1 May 7.78 8.23 6.98 8.38 8.68 8.01

Average 8.56 9.05 7.67 9.21 9.54 8.80
Fertilizer x Spacing

Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 6.85 9.25 9.58
75x50 8.48 9.16 9.50
C.D.

P = 0.05
Planting dates Spacings Fertility levels SxF

0.70 0.32 0.39 0.56
2001-20 02

1 March 9.62 10.16 8.61 10.35 10.71 9.89
15 March . 9.43 9.97 8.45 10.14 10.50 9.70

1 April 9.00 9.50 8.03 9.67 10.04 9.25
15 April 8.37 8.86 7.51 9.00 9.33 8.61

1 May 8.09 8.56 7.25 8.71 9.02 8.33
Average 8.90 9.41 7.97 9.57 9.92 9.16

Fertilizer x Spacing
Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 7.12 9.62 9.96
75x50 8.82 9.53 9.88
C.D.

P = 0.05
Planting dates Spacings Fertility levels SxF

0.72 0.33 0.40 0.57
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Table-15 : Diameter of shoot as influenced by planting dates, plant

spacing and fertility levels at 150 days
Date of 
planting

Spacing Ferti ity levels (k<3/ha) Average
50x50 75x50 100:50:100 150:50:150 200:50:200

2000-20 01
1 March 9.80 10.22 8.63 10.50 10.90 10.01

15 March 9.60 10.03 8.45 10.30 10.70 9.82
1 April 9.13 9.57 8.03 9.83 10.20 9.35

15 April 8.52 8.90 7.48 9.15 9.50 8.71
1 May 8.23 8.62 7.25 8.85 9.18 8.43

Average 9.06 9.47 7.97 9.73 10.10 9.26
Fertilizer x Spacing

Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 7.26 9.77 10.14
75x50 8.67 9.68 10.05
C.D.

P = 0.05
Planting dates Spacings Fertility levels SxF

0.73 0.34 0.42 0.59
2001-20 02

1 March 10.19 10.63 8.97 10.92 11.34 10.41
15 March 9.98 10.43 8.79 10.71 11.13 10.21

1 April 9.50 9.95 8.35 10.22 10.61 9.72
15 April 8.86 9.26 7.77 9.52 9.88 9.06

1 May 8.56 8.96 7.54 9.20 9.54 8.76
Average 9.42 9.85 8.28 10.11 10.50 9.63

Fertilizer x Spacing
Spacing 100:50:100 kg 

NPK
150:50:150 kg NPK 200:50:200 kg NPK

50x50 7.55 10.16 10.55
75x50 9.02 10.07 10.45
C.D.

P = 0.05
Planting dates Spacings Fertility levels SxF

0.73 0.34 0.42 0.59
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due to planting at wider spacing was 5.72 and 5.73 at 90 days stage 

and 4.52 and 4.56 at 150 days after planting during 2000-2001 and 

2001-2002 respectively.

Every successive increase in application of fertilizer increased 

the diameter of shoot at both the stages of crop growth. At 90 days 

after planting stage, the diameter of shoot with the application of 150: 

50: 150 and 200: 50: 200 kg NPK/ha, was statistically at par with 

each other and these were significantly superior to 100:50:100 kg 

NPK/ha during both the years of experimentation.

Perusal of data presented in Table-13 and 14 shows that the 

combined effect due to DxS, DxF, SxF and DxDxF failed to touch the 

level of significance in respect of diameter of shoot.

Days Taken to Maturity :

Data pertaining to maturity of crop as affected by various date 

of planting spacing, fertility levels and their interactions have been 

displayed in Table-16.

It is quite evident from the data that days taken to maturity of 

elephant foot yam significantly influenced by various dates of 

planting.

It is obvious from data presented in table 16 that corm planted 

on Ist March recorded more maturity period as compared to those 
which 1were planted on or after 15 th April. The trend of data was 

similar during both the years of investigation.

Days taken to maturity increased significantly by planting of 

crop under various spacings during both the years of 

experimentation. Use of wider row spacing i.e. 75x50 cm delayed the
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Table-16 : Days to maturity as influenced by planting dates, plant
spacing and fertility levels

Date of 
planting

Spacing Ferti ity levels (kg/ha) Average
50x50 75x50 100:50:100 150:50:150 200:50:200

2000-20 01
1 March 206.33 214.17 198.75 214.25 217.75 210.25

15 March 203.00 210.17 195.25 210.75 213.75 206.58
1 April 193.00 199.50 185.75 200.25 202.75 196.25

15 April 179.00 186.50 172.75 186.75 188.75 182.75
1 May 173.33 180.83 167.25 180.75 183.25 177.08

Average 190.93 198.23 183.95 198.55 201.25 194.58
Fertilizer x Spacing

Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 179.60 194.80 198.40
75x50 188.30 202.30 204.10
C.D.

P = 0.05
Planting dates Spacings Fertility levels S x F

15.21 7.07 8.66 12.25
2001-2002

1 March 214.59 222.73 206.70 222.82 226.46 218.66
15 March 211.12 218.57 203.06 219.18 222.30 214.85

1 April 200.72 207.48 193.18 208,26 210.86 204.10
15 April 186.16 193.96 179.66 194.22 196.30 190.06

1 May 180.27 188.07 173.94 187.98 190.58 184.17
Average 198.57 206.16 191.31 206.49 209.30 202.37

Fertilizer x Spacing
Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 186.78 202.59 206.34
75x50 195.83 210.39 212.26
C.D.

P = 0.05
Planting dates Spacings Fertility levels Sx F

15.82 7.35 9.01 12.74
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maturity of crop by 7.28 and 7.59 days in comparison to closer 

spacing (50x50 cm) during 2000-2001 and 2001-2002 respectively. 

Maximum maturity period (198.23 and 206.16 days) was recorded 

when corms were planted at wider row spacing of 75x50 cm.

Each increasing levels of fertility delayed the maturity of the 

crop. Maximum days (201.25 and 209.30) were recorded with the 

application of 200:50:200 kg NPK/ha. which was statistically higher 

than 100:50:100 kg NPK/ha. However, differences in maturity period 

of 100:50:100 and 150:50:150 kg NPK/ha as well as 150:50:150 and 

200:50:200 kg NPK/ha fertility levels were at par during both the 

seasons of experimentation.

Combined use of DxS, DxF, SxF and DxSxF failed to touch the 

level of significance.

YIELD AND YIELD ATTRIBUTING CHARACTERS :

Fresh Weight of Corms Per Plant (kg):

Data in respect to fresh weight of corms per plant as affected 

by planting dates, plant density, fertility levels and their interactions 

have been portrayed in Table-17 and Fig. 4.

An examination of data presented in Table 17 indicated that 

fresh weight of corms varied significantly due to different dates of 

planting during both the years of experimentation. Planting of crop at 

Ist March produced 186.16, 351.63, 434.37 and 579.16 .g in first year 

and 179.36, 343.70, 447.94 and 602.94g of corm in second year 

more fresh weight of corms per plant in comparison to 15th March, Ist 

April, 15th April and Ist May plantings respectively.



47

Table-17 : Fresh weight of corm/plant (g) as influenced by planting

dates, plant spacing and fertility levels
Date of 
planting

Spacing Ferti ity levels (kg/ha) Average
50x50 75x50 100:50:100 150:50:150 200:50:200

2000-20 D1
1 March 2317.25 2440.16 2061.33 2491.05 2583.74 2378.70

15 March 2135.90 2249.19 1900.01 2296.09 2381.53 2192.54
1 April 1974.70 2079.44 1756.61 2122.81 2201.79 2027.07

15 April 1894.10 1994.56 1684.92 2036.16 2111.92 1944.33
1 May 1753.05 1846.03 1559.44 1884.53 1954.66 1799.54

Average 2015.00 2121.87 1792.46 2166.12 2246.73 2068.44
Fertilizer x Spacing

Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 1612.00 2176.20 2256.80
75x50 1972.92 2156.05 2236.65
C.D.

P * 0.05
Planting dates Spacings Fertility levels SxF

169.49 76.58 93.79 132.63
2001-20 02

1 March 2376.94 2971.34 2356.97 2761.23 2904.24 2674.14
15 March 2221.36 2768.19 2190.51 2602.50 2691.32 2494.78

1 April 2053.98 2606.90 2076.83 2416.02 2498.47 2330.44
15 April 1970.40 2481.99 1956.46 2321.97 2400.16 2226.20

1 May 1823.36 2319.03 1821.81 2159.26 2232.52 2071.20
Average 2089.21 2629.49 2080.51 2452.19 2545.34 2359.35

Fertilizer x Spacing
Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 1675.33 2244.94 2347.35
75x50 2485.69 2659.44 2743.33
C.D.

P = 0.05
Planting dates Spacings Fertility levels SxF.

126.98 79.02 96.78 136.87
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It is quite apparent from the table that closer plant spacing 

(50x50 cm) gave significantly higher weight of corms than that of 

wider spacing (75x75 cm) during both the years investigation. The 

corm yield obtained under 50x50 cm plant density was higher by 

5.30 and 25.86 per cent over 75x75 cm spacing during 2000-2001 

and 2001-2002 respectively.

From the table, it is clearly see that fertility levels has 

significant influence on fresh weight of corms during both the years 

of study. Total yield of corms increased with each increasing levels of 

fertility from 100:50:100 to 200:50:200 kg NPK/ha. The maximum 

corm weight of 2246.73 g/plant in 2001-2002 and 2545.33 g/plant 

during 2001-2002 was observed by the application of 2000:250:2000 

kg NPK/ha. However, the difference between fertility level of 

2000:50:2000 and 150:50:150 kg NPK/ha was not significant. Fresh 

weight of corms obtained with 200:50:200.0 kg NPK/ha was 

significantly higher than 100:50:100 kg NPK/ha treatment. The trend 

of data was similar during both the years of investigation.

The interaction effect of plant density and fertility levels (S x F) 

on fresh weight of elephant foot yam corms were found to be 

significant in present study and maximum fresh weight was noted 

under combination of wider row spacing and higher fertility level. The 

trend of data was similar during both the years of study. 

Number of Corms Per Plant:

Data gathered on account of number of corms per plant at the 

time of harvesting as influenced by different dates of planting, plant 

spacing, fertility levels and their interactions have been presented in 

Table-18.
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Table-18 : Number of cormels/plant as influenced by planting dates,
plant spacing and fertility levels

Date of 
planting

Spacing Ferti ity levels (kg/ha) Average
50x50 75x50 100:50:100 150:50:150 200:50:200

2000-20 01
1 March 4.86 6.26 4.52 5.98 6.20 5.56

15 March 4.77 6.15 4.43 5.87 6.08 5.46
1 April 4.55 5.86 4.22 5.59 5.80 5.20

15 April 4.23 5.45 3.93 5.20 5.40 4.84
1 May 4.10 5.28 3.81 5.04 5.23 4.69

Average 4.50 5.80 4.18 5.53 5.74 5.15
Fertilizer x Spacing

Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 3.60 4.86 5.04
75x50 4.76 6.21 6.44
C.D.

P = 0.05
Planting dates Spacings Fertility levels SxF

0.40 0.19 0.23 0.33
2001-20 02

1 March 5.05 6.51 4.70 6.21 6.44 5.78
15 March 4.96 6.39 4.61 6.10 6.32 5.68

1 April 4.73 6.09 4.39 5.81 6.03 5.41
15 April 4.40 5.67 4.08 5.41 5.61 5.03

1 May 4.26 5.49 3.96 5.24 5.43 4.88
Average 4.68 6.03 4.35 5.75 5.97 5.36

Fertilizer x Spacing
Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 3.75 5.05 5.24
75x50 4.95 6.45 6.69
C.D.

P = 0.05
Planting dates Spacings Fertility levels SxF

0.41 0.20 0.24 0.34
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It is clear from data given in table 18 that March planted corms 

(either Ist to 15th march) were responsible for more number of 

corms/plant as compared to rest planting dates in present 

investigation.

Wider row spacing of 75 x 50 cm recorded significantly more 

number of corms than that of the closer one during both the years of 

investigation.

Maximum number of corms i.e. 5.74 in 2000-01 and 5.97 in 

2001.02 per plant were noted at 200: 50: 200 kg NPK fertility level, 

which were significantly superior to 100: 50: 100 kg NPK/ha.

Combination of different treatment could not brought any 

significant effect on no. of corms per plant during both the years of 

investigation.

Corm Bulking Rate (kg/ha/day):

Data pertaining to corm bulking rate recorded at harvesting as 

affected by different date of planting, plant spacing and fertility levels 

have been described in Table-19 and illustrated in Figure-5.

It is evident from the data that corm bulking rate influence of 

date of planting, plant density and fertility levels during both the years 

of investigation.

It was also found that different planting dates had their 

influence on corm bulking rate. Maximum bulking rates of 361.08 

Kg/ha/day during 2000-2001 and 372.91 kg/ha/day during 2001-2002 

were observed with Ist March planting. The range of bulking rate was 

329.16 to 361.08 kg/ha/day in first year and .342.38 to 372.91 

kg/ha/day in second year respectively.
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Table-19 : Corm bulking rate at harvest as influenced by planting
dates, plant spacing and fertility levels

Date of 
planting

Spacing Ferti ity levels (kg/ha) Average
50x50 75x50 100:50:100 150:50:150 [ 200:50:200

2000-20 01
1 March 402.12 320.05 329.74 373.57 379.94 361.08

15 March 377.13 303.87 311.64 351.52 358.35 340.50
1 April 366.77 298.20 304.01 343.05 350.40 332.48

15 April 379.24 306.99 314.21 353.55 361.59 343.11
1 May 362.50 295.82 301.79 339.47 346.21 329.16

Average 377.55 304.99 312.28 352.23 359.30 341.27
Fertilizer x Spacing

Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 322.35 401.48 408.82
75x50 302.20 302.98 309.78
C.D.

P = 0.05
Planting dates Spacingsr Fertility levels SxF

412.94 332.88 342.94 380.59
2001-20 02

1 March 412.94 332.88 342.94 380.59 395.20 372.91
15 March 392.22 316.03 324.09 365.59 372.69 354.13

1 April 381.49 313.71 321.49 356.81 364.50 347.60
15 April 394.52 319.31 326.86 367.80 376.07 356.91

1 May 377.04 307.72 313.97 353.05 360.11 342.38
Average 391.64 317.93 325.87 364.77 373.72 354.79

Fertilizer x Spacing
Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 335.30 414.41 425.22
75x50 316.45 315.13 322.21
C.D.

P = 0.05
Planting dates Spacings Fertility levels SxF

17.06 12.70 15.55 21.99



Fig. 6 C
orm bulking rate at harvest as influenced by planting dates, plant spacing and fertility
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Corm bulking rate in closer spacing i.e. 50x50 cm was higher 

by 23.79 and 23.18 per cent over wider plant spacing of 75x50 cm 

during 2000-2001 and 2001-2002 respectively.

A perusal of data also indicated that corm bulking rate 

increased with increase in fertility levels at all the stages of crop 

growth during both the years. Maximum rate of bulking 359.30 and 

373.72 Kg/ha/day was recorded with the application of 200:50:200 kg 

NPK//ha during 2000-2001 and 2001-2002 respectively.

YIELD t/ha :

The influence of planting dates, plant density, fertility levels 

and their interactions on total yield of corms are presented in table 20 

and illustrated in Fig. 6.

Data presented in Table 20 evidently show that date of 

platings had significant effect on total yield of corms of elephant foot 

Yam during both the years of investigation maximum yield of 75.95 

and 78.44 t/ha were obtained with Ist March planting during 2000-01 

and 2001-02 respectively, which was at par with 15th March planting. 

Total yield obtained under Ist march planting was higher by 7.9, 

16.31, 21.07 and 31.25 per cent in Ist year and 7.16, 14.93, 20.21 

and 29.33 per cent during IInd year over 15th March, Ist April, 15th 

April and Ist May plantings respectively.

It is apparent from table that closer plant spacing (50 x 50cm) 

gave significantly higher yield than that of wider spacing (75 x 50 cm) 

during both the years of investigation. The corm yield obtained under 

50 x 50 cm plant spacing was higher by 19.77 and 19.17 per cent 

over 75 x 50 cm spacing during 2000-01 and 2001-02 respectively.
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Table-20 : Yield of corm t/ha as influenced by planting dates, plant

spacing and fertility levels

Date of 
planting

Spacing Ferti ity levels (kg/ha) Average
50x50 75x50 100:50:100 150:50:150 | 200:50:200

2000-20 01
1 March 83.34 68.56 65.47 79.80 82.58 75.95

15 March 76.89 63.88 60.80 73.90 76.46 70.39
1 April 71.09 59.51 56.44 68.54 70.91 65.30

15 April 68.19 57.27 54.23 65.84 68.11 62.73
1 May 63.11 53.50 50.44 61.19 63.29 58.31

Average 72.52 60.55 57.48 69.85 72.27 66.53
Fertilizer x Spacing

Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 57.98 78.34 81.24
75x50 56.97 61.37 63.30
C.D.

P * 0.05
Planting dates Spacings Fertility levels SxF

5.37 2.37 2.90 4.10
2001-2002

1 March 85.57 71.31 68.10 81.33 85.90 78.44
15 March 79.97 66.44 63.23 76.86 79.52 73.20

1 April 73.94 62.57 59.70 71.29 73.77 68.25
15 April 70.93 59.57 56.41 68.50 70.84 65.25

1 May 65.64 55.66 52.48 63.64 65.83 60.65
Average 75.21 63.11 59.98 72.32 75.17 69.16

Fertilizer x Spacing
Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 60.31 80.82 84.50
75x50 59.66 63.83 65.84
C.D.

P = 0.05
Planting dates Spacings Fertility levels SxF

4.33 2.52 3.09 4.37
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From the table it is clearly seen that fertility levels had 

significant influenced on total yield of corms during both the years of 

study total yield of corms increased with each increasing levels of 

fertility from 100: 50: 100 to 200: 50: 200 kg NPK/ha. The maximum 

yield of 72.27 and 75.17 q/ha in 2001-02 were observed by 

application of 200: 50: 200 kg NPK/ha. However, the difference 

between of 200: 50: 200 and 150: 50: 150 kg NPK/ha was not 

significant.

Interaction effect of plant density and fertility levels was also 

found to be significant and maximum yield was noted under 

combination of 50 x 50 cm plant spacing and 200: 50: 200 kg 

NPK/ha. The trend of data was similar during both the years of 

investigation.

QUALITY TRAITS :

Dry Matter Content (%):

The dry matter content of corms as influenced by date of 

planting, spacing and fertility levels are presented in Table 21.

An examination of data indicated that each delay in time of 

planting increased the dry matter content of corms. The maximum 

dry matter (21.14 and 21.01) was recorded with Ist May planting 

followed by 15th April and Ist April planting. Minimum dry matter i.e. 

18.00 and 17.59 per cent was noted under Ist March planting during 

2000-01 and 2001-02 respectively.

The average dry matter content of corms raised at 50x50 and 

75x50 cm plant spacing was (20.12, 19.73) and (19.32, 18.91) per 

cent respectively during both the respective years.
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Table-21 : Dry matter of corm (%) as influenced by planting dates,
plant spacing and fertility levels

Date of 
planting

Spacing Ferti ity levels (k<3/ha) Average
50x50 75x50 100:50:100 150:50:150 200:50:200

2000-20 01
1 March 18.41 17.59 20.05 18.00 15.95 18.00
15 March 18.91 18.09 20.54 18.22 16.75 18.50

1 April 20.30 19.50 21.90 19.62 18.18 19.90
15 April 21.20 20.40 22.78 20.80 18.82 20.80

1 May 21.79 21.01 23.36 21.13 19.71 21.40
Average 20.12 19.32 21.72 19.55 17.88 19.72

Fertilizer x Spacing
Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 22.52 19.88 17.96
75x50 20.93 19.22 17.80
C.D.

P = 0.05
Planting dates Spacings Fertility levels SxF

2.03 1.03 1.26 1.79
2001-20 02

1 March 18.01 17.18 19.65 17.60 15.53 17.59
15 March 18.50 17.68 20.13 17.81 16.33 18.09

1 April 19.91 19.09 21.51 19.22 17.77 19.50
15 April 20.81 19.99 22.38 20.40 18.42 20.40
1 May 21.40 20.62 22.98 20.74 19.32 21.01

Average 19.72 18.91 21.33 19.15 17.47 19.32
Fertilizer x Spacing

Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 22.13 19.48 • 17.56
75x50 20.53 18.83 17.39
C.D.

P = 0.05
Planting dates Spacings Fertility levels SxF

2.03 1.04 1.27 1.80
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Decreasing trend of dry matter content of corms was noticed 

with increasing levels of fertility. Maximum dry matter content i.e 

21.72 per cent in 2000-01 and 21.33% during 2001-02 was 

associated with the application of 100:50:100 kg NPK/ha, while the 

minimum value was recorded with the application of 200:50:200 kg 

NPK/ha.

Moisture Content (%):

Data with respect to moisture content (%) in the corms of 

elephant foot yam as affected by various dates of planting, plant 

density and fertility levels are presented in Table 22.

It is evident from the data that date of planting had no distinct 

effect on moisture content of corms. However, a decreasing trend 

with regard to moisture content with delayed planting was noticed 

and it ranged between 78.60 to 82.00 per cent during 2000-01 and 

78.99 to 82.41 per cent during 2001-02.

Average moisture content of corms planted at 50x50 and 

75x50 cm plant spacing was (79.88, 80.28) and (80.68, 81.09) per 

cent respectively in both respective years.

The moisture content of corms exhibited increasing trend with 

increasing levels of fertilizer application. The highest dose of fertilizer 

application i.e. 200:50:200 kg NPK/ha showed maximum moisture 

content in corms, while minimum moisture content was with 

100:50:100 kg NPK/ha.

Total Sugar (g/100 g):

Data regarding total sugar content of corms under different 

treatments are furnished in Table 23 It is obvious from the data that
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Table-22 : Moisture (%) of corm as influenced by planting dates, plant

spacing and fertility levels

Date of 
planting

Spacing Ferti ity levels (kc3/ha) Average
50x50 75x50 100:50:100 150:50:150 200:50:200

2000-20 01
1 March 81.59 82.41 79.95 82.00 84.05 82.00

15 March 81.09 81.91 79.46 81.78 83.25 81.50
1 April 79.70 80.50 78.10 80.38 81.82 80.10

15 April 78.80 79.60 77.22 79.20 81.18 79.20
1 May 78.21 78.99 76.64 78.87 80.29 78.60

Average 79.88 80.68 78.28 80.45 82.12 80.28
Fertilizer x Spacing

Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 77.48 80.12 82.04
75x50 79.07 80.78 82.20
C.D.

P = 0.05
Planting dates Spacings Fertility levels SxF

2.03 1.03 1.26 1.79
2001-2002

1 March 81.99 82.82 80.35 82.40 84.47 82.41
15 March 81.50 82.32 79.87 82.19 83.67 81.91

1 April 80.09 80.91 78.49 80.78 82.23 80.50
15 April 79.19 80.01 77.62 79.60 81.58 79.60

1 May 78.60 79.38 77.03 79.26 80.68 78.99
Average 80.28 81.09 78.67 80.85 82.53 80.68

Fertilizer x Spacing
Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 77.87 80.52 82.44
75x50 79.47 81.17 82.61
C.D.

P = 0.05
Planting dates Spacings Fertility levels SxF

2.03 1.04 1.27 1.80
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Table-23 : Total sugar (g/100g fresh weight) as influenced by planting

dates, plant spacing and fertility levels

Date of 
planting

Spacing Ferti ity levels (kg/ha) Average
50x50 75x50 100:50:100 150:50:150 200:50:200

2000-20 01
1 March 2.37 2.35 2.54 2.34 2.20 2.36

15 March 2.35 2.33 2.52 2.32 2.19 2.34
1 April 2.41 2.39 2.59 2.38 2.24 2.40

15 April 2.41 2.39 2.58 2.39 2.23 2.40
1 May 2.36 2.34 2.53 2.33 2.19 2.35

Average 2.38 2.36 2.55 2.35 2.21 2.37
Fertilizer x Spacing

Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 2.56 2.36 2.22
75x50 2.54 2.34 2.20
C.D.

P = 0.05
Planting dates Spacings Fertility levels Sx F

0.06 0.03 0.04 0.05
2001-2002

1 March 2.34 2.33 2.51 2.32 2.18 2.34
15 March 2.33 2.30 2.49 2.30 2.17 2.32

1 April 2.38 2.37 2.56 2.36 2.21 2.38
15 April 2.38 2.36 2.55 2.37 2.21 2.37

1 May 2.34 2.32 2.51 2.31 2.17 2.33
Average 2.36 2.34 2.52 2.33 2.19 2.35

Fertilizer x Spacing
Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 2.53 2.33 2.20
75x50 2.51 2.32 2.18
C.D.

P = 0.05
Planting dates Spacings Fertility levels SxF

0.07 0.03 0.04 0.06
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different dates of planting and plant density did not show any tangible 

effect on the total sugar content of corms, but the various fertility 

levels markedly influenced the total sugar content. It was observed 

that total sugar content of elephant foot yam corm showed 

decreasing trend with increasing fertility levels. Maximum sugar 

content was noted with 100: 50: 100 kg NPK/ha fertility level i.e. 2.55 

and 2.52 g/100 g fresh weight during 2000-01 and 2001-02 

respectively. However, the minimum value was recorded with the 

application of 200:50:200 kg NPK/ha.

Starch Content (g/100 g):

Data on starch content of corms as influenced by different 

planting dates, spacings and fertility levels are presented in Table 24.

From the table, it is clearly seen that the starch content of 

corms ranged from 11.8 to 12.36 g/100 g during Ist year and 11.6 to 

12.24 g/100g fresh weight under various data of plantings. Plant 

density had no effect on the starch content of corms.

An examination of data shows that maximum starch content in 

corms (12.96 and 12.84 g/100g) was recorded with 100:50:100 kg 

NPK/ha fertility level. However, the highest fertility level (200:50:200 

kg NPK/ha) produced corms with minimum starch content during Ist 

and IInd year respectively.

ECONOMICS

Data regarding economic analysis of different treatment 

combinations are presented in Table 25a and 25b and details are
-nm ' ^ • ** ’



60

Table-24 : Starch content (g/100g fresh weght) as influenced by
planting dates, plant spacing and fertility levels

Date of 
planting

Spacing Ferti ity levels (k<3^ha) ___ Average
50x50 75x50 100:50:100 150:50:150 200:50:200

2000-20 01
1 March 11.89 11.99 12.79 11.70 11.33 11.94

15 March 12.00 12.10 12.91 11.81 11.43 12.05
1 April 11.75 11.85 12.64 11.57 11.20 11.80

15 April 12.31 12.41 13.24 12.11 11.73 12.36
1 May 12.29 12.40 13.22 12.11 11.72 12.35

Average 12.05 12.15 12.96 11.86 11.48 12.10
Fertilizer x Spacing

Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 12.90 11.81 11.43
75x50 13.01 11.91 11.53
C.D.

P * 0.05
Planting dates Spacings Fertility levels SxF

0.59 0.20 0.24 0.35
2001-20 02

1 March 11.78 11.88 12.67 11.60 11.23 11.83
15 March 11.89 11.99 12.79 11.70 11.33 11.94

1 April 11.65 11.74 12.53 11.46 11.10 11.69
15 April 12.20 12.29 13.11 12.00 11.62 12.24

1 May 12.18 12.29 13.10 12.00 11.61 12.23
Average 11.94 12.04 12.84 11.75 11.38 11.99

Fertilizer x Spacing
Spacing 100:50:100 kg NPK 150:50:150 kg NPK 200:50:200 kg NPK
50x50 12.78 11.70 11.33
75x50 12.89 11.80 11.42
C.D.

P = 0.05
Planting dates Spacings Fertility levels SxF

0.51 0.23 0.28 0.40
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Tab!e-25a : Economic and net return per hectare under various treatments 

during 1999-2000

SI.
No.

Treatment
Combination

Yield
(t/ha)

Cost of 
Cultivation 

(Rs/ha)

Gross
Income
(Rs/ha)

Net
return
(Rs/ha)

Benefit: 1 
Cost 
Ratio

1. D1S1F1 66.50 171757.1 398980.7 227223.6 1.32
2. D1S1F2 90.09 172340.6 540568.2 368227.6 2.14

3. DiSiFa 93.43 173524.1 560589.1 387065.0 2.23

4. D-1S2F1 64.45 123357.1 386716.1 263359.0 2.13

5. d1s2f2 69.51 123940.6 417042.4 293101.8 2.36
6. D1S1F3 71.73 125124.1 430392.6 305268.5 2.44

7. D2S1F1 61.51 170447.1 369083.6 198636.5 1.17

8. DzSiFa 83.04 171030.6 498262.1 327231.5 1.91 !

9. D2S1F3 86.12 172214.1 516717.1 344503.0 2.00
10. DzSzFi 60.09 122047.1 360547.1 238500.0 1.95

11. D2S2F2 64.75 122630.6 388498.9 265868.3 2.17
12. D2S2F3 66.80 123814.1 400802.4 276988.3 2.24
13. D3S1F1 56.87 169347.1 341228.2 171881.1 1.01
14. D3S1F2 76.78 169930.6 460658.9 290728.3 1.71
15. D3S1F3 79.62 171114.1 477718.6 306604.5 1.79
16. D3S2Fi 56.00 120947.1 336018.2 215071,1 1.78 '

17. D3S2F2 60.31 121530.6 361861.9 240331.3 1.98 i

18. D3S1F3 62.21 122714.1 373236.5 250522.4 2.04
19. D4S1F1 54.55 168247.1 327300.5 159053.4 0.95
20. D-^Fz 73.64 168830.6 441856.1 273025.5 .1.62 :

21. D4S1F3 76.37 170014.1 458220.2 288206.1 1.70 |

22. D4S2F1 53.91 119847.1 323455.2 203608.1 1.70
23. D4S2F2 58.04 120430.6 348241.9 227811.3 1.89
24. □48^3 59.86 121614.1 359152.8 237538.7 1.95
25. D5S1F1 50.49 166547.1 302927 136379.9 0.82 ,

26. D5S1F2 68.16 167130.6 408950.6 241820.0 1.45 !

27. DsSiFs 70.68 168314.1 424098.7 255784.6 1.52 !

28. D5S2F1 50.39 118147.1 302367.4 184220.3 1.56 |

29. D5S2F2 54.22 118730.6 325309.4 206578.8 1.74
30. D5S2F3 55.90 119914.1 335408.2 215494.1 1.80 !
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Table-25b : Economic and net return per hectare under various treatments 

during 2000-20001
SI.

No.
Treatment

Combination
Yield
(t/ha)

Cost of 
Cultivation 

(Rs/ha)

Gross
Income
(Rs/ha)

Net
return
(Rs/ha)

Benefit:
Cost
Ratio

1. D1S1F1 69.17 171757.1 415000.0 243242.9 1.42
2. D1S1F2 90.36 172340.6 542180.0 369839.4 2.15

3. DiSiFs 97.18 173524.1 583080.0 409555.9 2.36

4. D1S2F1 67.02 123357.1 402140.0 278782.9 2.26

5. D1S2F2 72.30 123940.6 433780.0 309839.4 2.50
6. D1S1F3 74.62 125124.1 447700.0 322575.9 2.58

7. D2S1F1 63.97 170447.1 383800.0 213352.9 1.25
8. D2S1F2 86.37 171030.6 518220.0 347189.4 2.03

9. DzSiFa 89.57 172214.1 537420.0 365205.9 2.12
10. D2S2F1 62.50 122047.1 375000.0 252952.9 2.07
11. D2S2F2 67.34 122630.6 404040.0 281409.4 2.29
12. D2S2F3 69.47 123814.1 416820,0 293005.9 2.37

13. D3S1F1 59.16 169347.1 354940.0 185592.9 1.10

14. D3S1F2 79.85 169930.6 479120.0 309189.4 1.82

15. D3S1F3 82.82 171114.1 496920.0 325805.9 1.90

16. D3S2F1 60.25 120947.1 361500.0 240552.9 1.99
17. D3S2F2 62.73 121530.6 376400.0 254869.4 2.10
18. D3S1F3 64.71 122714.1 388280.0 265565.9 2.16

19. D4S1F1 56.75 168247.1 340500.0 172252.9 1.02
20. □48^2 76.62 168830.6 459700.0 290869.4 1.72
21. D^Fa 79.44 170014.1 476620.0 306605.9 1.80
22. D4S2F1 56.08 119847.1 336460.0 216612.9 1.81

23. d4s2f2 60.38 120430.6 362260.0 241829.4 2.01

24. D4S1F3 62.25 121614.1 373500.0 251885.9 2.07

25. DgS^ 52.52 166547.1 315120.0 148572.9 0.89

26. D5S1F2 70.89 167130.6 425320.0 258189,4 1.54
27. D5S1F3 73.52 168314.1 441100.0 272785.9 1.62
28. d5s2f1 52.43 118147.1 314600.0 196452.9 1.66
29. D5S2F2 56.39 118730.6 338320.0 219589.4 1.85
30. D5S2F3 58.15 119914.1 348900.0 228985.9 1.91
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Cost of Cultivation (Rs/ha):

Data presented in tables clearly indicate that highest cost of 

cultivation (Rs. 173524.10/ha) was recorded under the treatment 

combinations of planting of crop on the Ist March at 50x50 cm 

spacing and fertilized with 200:50:200 kg NPK/ha, while minimum 
cost of cultivation (Rs. 118147.10/ha) was noted with Ist May planting 

spaced at 75x50 cm and fertilized with 100:50:100 kg NPK/ha. It is 

also evident from the data that delayed planting, wider spacing and 

decreasing level of fertility were responsible for less cost of 

cultivation. Rates of all inputs were same during both the years of 

investigation so the cost of cultivation was common during both the 

seasons.

Gross Income (Rs/ha):

Maximum gross income of Rs. 560589.10 and Rs. 583080.00 

was obtained with D-tS-^ (Ist March planting + 50x50 cm spacing : 

200:50:200 kg NPK/ha) treatment combinations followed by D1S1F2 

which recorded the gross income of Rs. 540568.20 and Rs

542180.00 per hectare during 2000-2001 and 2001-2002 

respectively. The minimum gross return of Rs 302367.40 and Rs

314600.00 per hectare during two respective years was obtained 

under treatment combinations of Ist May planting along with 75x50 

cm spacing and 100:50:100 kg NPK/ha (D5S2FO.

Net Return (Rs./ha):

Highest net return of Rs 387065.00 in 2000-2001 and 

Rs 409555.90 in 2001-2002 was obtained with the treatment 

combination (D^Fs) when planting was done on Ist March at 50x50 

cm spacing and by an application of 200:50:200 kg NPK/ha followed



64

by D-iS^ (15th March planting : 50x50 cm spacing 150:50:150 kg 

NPK/ha) and D^Fs (Ist March planting 50x50 cm spacing + 

200:50:200 kg NPK/ha). The lowest net return of Rs. 136379.90 and 
Rs. 148572.90 was obtained with planting of crop on Ist May at 50x50 

cm spacing along with 100:50:100 kg NPK per ha during 2000-2001 

and 2001-2002 respectively.

Benefit: Cost Ratio :

The maximum benefit: cost ratio (2.44 and 2.58) was recorded 
with the treatment combination DiS2F3 (Ist March planting + 75x50 

cm spacing 200:50:200 kg NPK/ha) followed by D1S2F2 (Ist March 

planting + 75x50 cm spacing + 150:50:150 kg NPK/ha) and D1S1F3 

(Ist March planting + 50x50 cm spacing + 200:50:200 kg NPK/ha) 

during both the years of investigation. While minimum benefit : cost 

ratio was obtained under the treatment combinations of Ist May 

planting at 50x50 cm spacing with the application of 100:50:100 kg 

NPK/ha (DgSiFO during 2000-2001 and 2001-2002.
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CHAPTER - V

DISCUSSION

The results of the experiment presented in the preceding 

chapter have been discussed and elucidated in this text with the help 

of suitable reasoning and evidences based on the principles of 

vegetable production, related branches and literature available on 

the topic of investigation. In order to make the things more 

illustrative, the factors and possible reasons of variation obtained due 

to treatment difference have been discussed in this chapter to draw 

valid conclusions.

SEASONAL VARIATION :

The weather condition prevailing during the crop growth 

period, played the most important role on growth and yield of the 

crop, the meteorological data of various components like 

temperature, relative humidity and rainfall recorded during the period 

of investigation (Figure -1 and Table-20. The environment ambient 

to crop needs to be highlighted in order to have an idea of crop 
weather relationship with productivity. The seasonal variations had 

remarkable effect on growth, development and yield of the crop. For 

higher yield, every crop has its own cardinal points of temperature, 

rainfall, relative humidity, sunshine duration and other weather 

conditions, but these points seldom prevails. If the fluctuation 

becomes too wide from optimum points, the plants fail to adjust 

leading to poor growth and development resulting in lower yields. 

Therefore, the weather conditions during crop growth period have 

been observed to draw valid conclusion. The weather conditions
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regarding temperature, rainfall and relative humidity varied during 

both the years of experimentation. The total rainfall received during 

crop period was 95-59 and 93.44 cm during 1995-96 and 1996-97 

respectively. The variation in growth, yield attributes and 

consequently yield in two consecutive seasons were due to variation 

in weather conditions. Higher relative humidity accompanied with 

moderate temperature provide the congenial atmosphere for better 

growth and development of the plants, whereas dry condition during 

the end of crop favoured the development of the corm.

EDAPHIC CONDITIONS :

The basic information on physico-chemical properties of the 

soil have been furnished in Table -3. Soil in the experiment plot was 

classified as sandy loam and low in organic carbon and nitrogen, 

medium in phosphorus and potassium. In light of these climatic and 

edaphic conditions, the results obtained are discussed under the 

following heads :

EFFECT OF PLANTING DATES :

Date of planting or season of planting of particular vegetable 

crop are determined but its environmental conditions. Knowledge of 

specific climate of crop would enable the growers to select the best 

season of planting in any particular area. This depends on elevation, 

proximity to water resources, soil weather and time. The time of 

planting also contributed maximum towards satisfactory growth, yield 

and sometimes quality of crop.

a) Growth Attributes :
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Date of planting has a pronounced effect on the sprouting 

period of corms. The sprouting of corm was delayed with the early 

planting (March and April) of crop. The probable reason for delayed 

sprouting under early planted crops might be due to non-availability 

of appropriate atmospheric temperature to the seed corms. However, 

the corms planted on 14th May sprouted earlier and completed their 

sprouting in 60 days. These findings are in close conformity with the 

results of Goswami and Sen (1992) and Singh (1996).

In present investigation the length of shoot was significantly 

influenced by different dates of planting at 90 DAP which varied from 

35.9 to 41.5 cm being longest in mid April planted crop. However, the 

shoot length of 30th March and 30th April planted crops were at par 

with the length of crop planted on 14th April. This might be due to 

favourable conditions. Early planted crops produced plants with 
shorter length, which increased gradually upto 14th April planting and 

decreased thereafter, whereas shortest length of shoot (35.9 and 

36.8 cm) was recorded May planted crop. However, the present 

findings are contradictory to the observations of Verma et al. (1992) 
and Singh (1997).

The diameter of shoot was also influenced significantly with 

various planting dates both at 90 and 150 DAP. The crop planted on 
30th March produced healthy plants with more diameter of shoot, 

while 14th May planting gave weaker plants with thinner shoots. An 

increase in canopy spread was obtained with planting upto 14th April 

and it decreased with delay in planting beyond 14th April. Early 

planting was also responsible for delaying the maturity period of 

crop. The work of other investigatiors like Goswami and Sen (1992),
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Philip and Nair (1994), Das and Sen (1995) and Singh (1996) 

supports the present findings.

b) Yield Attributing Characters and Yield :

Average corm weight of elephant foot yam and bulking rate of 

corms at different stages of growth were also influenced with planting 

dates and wide variations recorded being maximum with planting on 

30th March. The values decreased gradually with subsequent 

plantings beyond March, recorded lowest values of above characters 
under planting on 14th May, which might be due to the shorter 

growing season. These results tally with the observations of 

Goswami and Sen (1992, Philip and Nair (1994) and Singh (1996).

Corm yield of elephant foot yam also showed significant 

variation among various planting dates, which ranged from 53.02 to 

78.06 and 56.14 to 81.41 t/ha during 1995-96 and 1996-97 

respectively. Maximum corm yield of 78.06 and 81.41 t/ha was 

recorded when the crop was planted on 30th March, which was at par 

with 14th April planting during both the years of experimentation. 

Total yield of corms was gradually decreased with delay in planting 

beyond 30th March. Minimum yield of corms (53.02 and 56.14 t/ha) 

was obtained from the crop planted on 14th May. The higher yield, 

from early planted crops might be attributed to the longer growing 

period with favourable climatic conditions, resulting in higher rate of 

corm bulking for longer period. Such findings have also been 

reported by Enyi (1973), Goswami and Sen (1992), Philip and Nair 
(1994), Verma etal. (1992) and Singh (1996).

Quality parameters viz. moiture, total sugar, starch and vitamin 

A contents of corms were not affected by different dates dates of
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planting. The probable reason for this may be the genetic character 

of the variety.

RESPONSE OF PLANT SPACING :

Spacing vis-a-vis plant density is directly related to the 

phenomenon of compaction for nutrients, moisture, air and light for 

determining the extent of growth, development and finally the crop 

yield (Bonner and Gulston, 1955).

a) Growth Attributes :

The sprouting of corms was not influenced with various plant 

spacings. Plants with maximum shoot length were obtained under 

closer spacing in comparison to the wider one at all the stages of 

growth during both the years of investigation. This might be due to 

greater inter and intra plant competition for growth resources 

especially for light and space which enforced rapid growth under the 

treatment. While wider spacing (75x75 cm) produced plants with 

lesser length of shoot at all the stages, because plant growth under 

this treatment received reduced competition among the plants due to 

adequate space available to them, which ultimately favoured 

balanced growth i.e. with shorter length of shoots. Similar results 

have been reported by Singh (1996). On the other hand, other 

growth parameters viz., canopy spread and diameter of shoot were 

increased with wider spacing. It may be attributed to the fact that 

most of photosynthetic products were utilized for the formation of 

leaves, canopy spread and dry matter accumulation and thus very 

little remained available for increasing the height i.e. shoot length. 

Due to decrease in plant density by increasing the plant spacing upto 

75x75 cm competition between plants for light nutrients and moisture
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was reduced. As a result plant could utilize more soil moisture and 

light energy, hence their growth and development was markedly 

improved. Contrary to this, the narrow spacing (50x50 cm) caused 

more natural shading which decreased the photosynthetic activity of 

leaves, more over, the reduction in merismatic activities due to 

reduced net assimilation rate, adversely affected almost all the 

growth attributes. This is in agreement with the earlier findings of 

Ashokan et al. (1994), Sen et al. (1984), Sen et al. (1987) and 

Singh (1996).

b) Yield and Yield Attributing Characters :

Although per plant yield of corm in narrow spacing (50x50 cm) 

was significantly less in comparison to wider one but plant density in 

50x50 cm spacing was about 1.5 times than 75x50 cm spacing and 

bulking rate was also higher in closer plant spacing. Thus, it proved 

its superiority over wider spacing.

All the yield attributes viz., fresh weight of corm and corm 

bulking rate of elephant foot yam were higher under wider spacing 

but the maximum yield was obtained with 50x50 cm spacing. This 

was mainly due to more plant population per unit area. The similar 

results were also reported by Ashokan et al. (1984), Sen et al. 
(1984), Sen et al. (1987), Verma et al. (1994) and Singh (1996). 
Quality of corms was not affected by different plant densities.

RESPONSE OF FERTILITY LEVELS :

Since elephant foot yam crop is heavy feeder of nitrogenous 

and potassic fertilizers, therefore, varying doses of nitrogen and 

potash were tested keeping a constant dose of phosphorus i.e. 50 kg 

P205/ha.
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Amongst plant nutrients nitrogen is one of the most important 

essential element and it plays pivotal role in growth and development 

of all living tissues. By virtue of being an important constituent of 

chlorophyll, protoplasm, protein and nucleic acid. Deficiency of this 

element in plant body leads to stunted growth, appearance of light 

green to pale yellow colour in older leaves, stating from the tips 

towards the base of leaf blade. This was followed by drying or 

dropping upon the degree of deficiency. In acute deficiency flowering 

was greatly reduced, resulting in both poor yield and lower in protein 

content.

After nitrogen, potash is the next important element for proper 

growth, yield and quality of tuber crops. It plays an important role in 

maintenance of cellular organization by regulating the permeability of 

cellular membrane and keeping the protoplasm in a proper degree of 

hydration by stabilizing emulsions of highly colloidal properties. 

Potassium is also known for enhancing the size, flavour and colour of 

some vegetable crops and increasing the disease resistance in the 

plant. It helps to overcome the influence of adverse weather 

condition, inadequate aeration, improves water utilization and 

reducing transpiration co-efficient at high temperature. It is further 

required in carbohydrate metabolism and protein synthesis as well as 

regulation of cell sap concentration, stomatal movement, cell 

expansion and water regulation in enzyme activations.

a) Growth Attributes :

The sprouting of corms was not affected by the increasing 

levels of fertility since the amount of these element required for 

sprouting of corms was present in the corm itself, therefore, either at
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lower level or at higher levels it failed in increasing/decreasing the 

sprouting period of the crop.

The length of shoot, canopy and diameter of shoots were 

influenced significantly with the increasing levels of fertility upto 

200:50:200 kg NPK/ha. The increase in growth parameters might be 

due to better photosynthetic activity in large photosynthetic area. 

Since, nitrogen is one of the basic minerals associated with synthesis 

of protoplasm and primary synthesis of amino acid, it increases 

meristmatic activity at faster rate under higher dose which caused 

better plant growth. It is also an established fact the plant supplied 

with abundant nitrogen would assimilate more vegetative growth. 

Similar findings have also been reported by Abit and Al-Fe-Rez 

(1979) in taro Sen et al. (1984), Mukhopadhyay and Sen (1986) 
and Singh (1998) in elephant foot yam.

It was also observed that increasing levels of fertility delayed 

the maturity of crop. It might be due to the fact that the nitrogen is 

essential for protoplasm synthesis and owing to hydrated nature of 

protoplasm, plant become succulent and succulency is the main 

reason for delaying down the primordial of reproductive parts. These 

findings tally with the investigation of Broyer and Stout (1959) and 

Singh (1996).

b) Yield and Yield Attributing Characters :

Fresh weight of corms and bulking rate of corm at different 

stages were influenced markedly with the enhancement in the levels 

of fertilizer application. Maximum weight of corms per plant and 

bulking rates were recorded with the application of 200:50:200 kg 

NPK/ha. Similar results were also observed by Mukhopadhyay and
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Sen (1986), who also obtained maximum weight of corms at higher 

dose of nitrogen and corm bulking rate increased with increase in the 

age of plant upto 150 days and thereafter decreased in all levels of 

nitrogen. Higher rate of bulking was noticed with highest dose of 

nitrogen between 120-150 days and corm bulking rate was 

decreased with higher level of potash at all the stages of crop 

growth. But in present study the bulking rate was maximum at 

highest level of both nitrogen and potash i.e. 200 kg/ha of each. This 

increase in weight and bulking rate of corms by increasing level of 

nitrogen and potash might be due to the fact that potassium 

increased the uptake of nitrogen and nitrogen improved the 

vegetative growth which resulted in more yield and bulking rate of 

corms.

Yield is the resultant of vegetative growth of plant. Increasing 

fertility levels increased the corm yield to a great extent. In present 

investigation, different doses of fertilizer significantly influenced the 

corm yield of elephant foot yam upto 200:50:200 kg NPK/ha, but the 

difference among the values of 200:50:200 and 150:50:150 kg 

NPK/ha were at par during both the years of investigation. 

Mukhopadhyay and Sen (1986) also noted that nitrogen application 

had considerable influence on the corm yield of Amorphophallus and 

produced higher corm yield of 182.27 t/ha at 150 kg N/ha which was 

significantly higher over other nitrogen levels. A significant difference 

was also observed with regard to potassium application and highest 

corm yield was recorded at 50 kg K/ha which was at par with 100 kg 

K/ha.

The increase in corm yield was expected as there was 

increase in vegetative growth with every increment of fertilizer-
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application, may be due to the greater photosynthesis and 

translocation of photosynthates to the corms which ultimately 

increased the corm weight. These results are in close conformity with 

the observations of Mathur et al. (1966), Hussain and Rashid 

(1982), Anon (1989), Verma et al. (1989), Sen et al. (1991), Verma 

et al. (1992), Verma etal. (1994) and Singh (1996).

(c) Quality of Corms :

Increasing levels of fertilizer increased the moisture content of 

corms and decrease the dry matter content. Reduction in per cent 

dry matter of corm perhaps was due to more production of 

protoplasm which is largely composed of water. Similar results have 

also been reported by Indira and Petter (1988).

Total sugars, starch and Vitamin A content of corms were also 

influenced by different levels of fertility. The maximum value of these 

parameters was recorded at fertility level of 100:50:100 kg NPK/has 

while minimum was noticed with the application of 200:50:200 kg 

NPK/ha. The decrease in starch content of corms was due to 

reduction in dry matter content.. The reduction of starch content 

under higher dose of fertilizer might be due to faster rate of 

hydrolysis of starch in sugars. These findings are in agreement with 

the results of Indira and Peter (1988).

ECONOMICS

The variation in cost of cultivation was recorded due to 

different planting dates, spacings and fertility levels. Increasing plant 

population, fertility levels and early planting of crops increased the 

cost of cultivation of elephant foot yam crop because these factors 

are major monetary inputs. Corm yield and plant population were
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major factors which caused differences in net return and benefit : 

cost ratio.

Maximum cost of cultivation was recorded with D-iS^ 

treatment combination, this was due to increase in cost incurred on 

inter-culture, irrigation and seed corms etc. While maximum gross 

income and net return were obtained under D-tS-^ treatment 

combination i.e. 30th March planting alongwith 50x50 cm spacing 

and 200:50:200 kg NPK/ha. Contrary to this maximum benefit : cost 

ratio was recorded with D1S2F3 treatment combination. It was mainly 

due to cost of seed corms. Thus economically, 30th March planting 

with 75x75 cm spacing and 200:50:200 kg NPK per ha held the best 

treatment combination amongst all combinations in the present 

investigation for elephant foot yam.
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SUMMARY AND CONCLUSION

The present investigation entitled “Response of planting 

dates, plant density and fertility levels on the growth, yield and 

quality of elephant foot yam [Amorphophallus poeoniifolius 

(Dennst.) Nicolson]” was carried out MES Vegetable Science, 

Deptt. of vegetable Science, N.D.U.A.T. Kumarganj, Faizabad (U.P.) 

during 2000-2001 and 2002-2002.

The experiment was laid out in split plot design keeping five 
date of plantings (Ist March, 15th March, Ist April, 15th April and Ist 

May) in main plot and combination of two spacing (50x50 cm and 

75x50 cm) and three fertility levels (100:50:100, 150:50:150 and 

200:50:200 kg NPK/ha) in sub plot. The experiment was replicated 

three times. Half dose of nitrogen alongwith full dose of P and K as 

per treatments was applied as basal dressing and remaining half 

dose of nitrogen was given as top-dressing at the time of earthing up. 

The sources of these nutrients were Urea, Diammonium Phosphate 

and Muriate of Potash.

The soil of the experimental field was sandy loam. It was low in 

organic carbon (0.71 and 0.68 %) and available nitrogen, and 

medium in phosphorus and potassium. Total rainfall of 1008.2 and 

798.9 cm was received in entire growth period during first and 

second season respectively.

Periodical observations were taken in order to assess the 

effect of date of planting, spacings and fertility levels on growth 

parameters, yield attributing characters and yield were recorded and
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the corms were analyzed for moisture, dry matter, total sugars, 

starch and Vitamin A contents. The data collected during the course 

of present experimentation were subjected to statistical analysis to 

draw valid conclusions. The important and salient findings emerging 

from investigation and broad conclusion derived from them are 

summarized in this chapter.

INFLUENCE OF DATE OF PLANTING :

Delayed sprouting of corm was noticed with early planting of 

crop during both the year of investigation.

At 90 days stage, the crop planted on Ist March produced taller 

plant than other planting dates, while minimum length of shoot was 

recorded with Ist May planting. The trend of shoot length was also 

same at 150 days stage. Canopy spread and number of shoots/plant 

of elephant foot yam was significantly more under Ist March planting 

date, similarly diameter of shoot also responded well. Maximum 

diameter of shoot i.e. 9.05 and 9.47 cm in 2000-2001 and 9.41 and 

9.85 cm in 2001-2002 were noted with 30th March planting at 90 and 

150 days stage of crop respectively.

Days taken to maturity were significantly influenced by 

different planting dates. Values were higher under Ist March planting 

followed by 15th March.

Corm bulking rate during both the seasons of investigations 

was influenced with different dates of planting. Maximum bulking rate 

was recorded by planting the crop on Ist March at during both the 

years.
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Planting time had significant influence on fresh weight and 

number of corms/plant during both the seasons. More fresh weight 

and higher number of corms were recorded under Ist March planting 

as compared to rest of the plantings. Lowest fresh weight of corms 

(1.66 and 1.73 kg) was observed with planting on Ist May.

Total yield of corm was also influenced significantly with 

different planting dates during both the years of investigation. 

Maximum corm yield (75.94 and 78.44 t/ha) was recorded under Ist 

March planting followed by 15th March planting in 2000-2001 and 

2001-2002 respectively. Minimum yield of corm (58.31 and 60.65 

t/ha) was observed in planting on Ist May.

Moisture content of corm was decreased with delay in planning 
time and maximum moisture content in corm was observed with 15th 

March planting while minimum under planting on 14th May. Contrary 

to this maximum dry matter of corms was recorded under 14th May 

planting followed by 29th April and 14th April planting. Minimum dry 

matter was found under 15th March planting.

Total sugar and starch contents of corms were more or less 

similar among the corms planted at different dates.

INFLUENCE OF SPACING :

Sprouting of corms was unaffected under the influence of 

different plant densities. Although maximum length of shoot was 

recorded under closer spacing at both the stages of plant growth 

which was statistically superior wide one. The trend of data was 

similar during both the years of investigation.
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Canopy spread of plant, number of shoots and diameter of 

shoot were influenced significantly by different plant spacings at all 

the stages during both the years of study. Maximum canopy spread 

number and diameter of shoot were observed under wider spacing 

(75x50 cm) and the differences were significantly higher than close 

spacing (50x50 cm) during both the years of investigation.

Increasing plant population of elephant foot yam was 

responsible for early maturity of the crop. Contrary to this fresh 

weight of corm per plant was decreased with increasing the plant 

population from 26666 to 40000 Plants per hectare.

Bulking rate of corms was oompaialively higher under closer 

spacing than of wider one at all the stages of plant growth during 

both the seasons.

Total yield of corm was also influenced significantly with 

different plant spacings. Highest corm yield (75.52 and 75.2 t/ha) 

was recorded under closer plant spacing (50x50 cm), which was 

significantly superior over wider spacing during both the years of 

investigation.

Differences among the values of quality traits of elephant foot 

yam corms were negligible during present investigation.

INFLUENCE OF FE'RTIIL ITY LEVELS :

Various fertility levels influenced the sprouting of corms during 

both the seasons. Similarly length of shoot was affected significantly 

with different fertility levels at both the stages of crop growth during 

both the years of investigation. Maximum length of shoot i.e 71.70 

and 74.56 cm was recorded at 150 days of planting under fertility
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level of 200:50:200 kg NPK/ha followed by 150:50:150 and 

100:50:100 kg NPK/ha during 2000-2001 and 2001-2002 

respectively.

Canopy spread and number of shoots of plant also increased 

with the increase in fertility levels from 100:50:100 to 200:50:200 kg 

NPK/ha during both the years.

Diameter of shoot arid crop maturity period were affected 

significantly with various levels of fertility during both the seasons of 

experimentation. Maximum diameter of shoot and maturity period 

was recorded with highest level of fertility i.e. 200:50:200 kg NPK/ha, 

but the differences between two successive upper doses was at par.

Corm bulking rate of elephant foot yam increased with the 

increasing levels of fertility Highest rate of bulking 359.3 and 373.72 

kg/ha/day was observed with F3 (200:50:200 kg NPK/ha) fertility level 

during first and second year respectively.

Maximum corm weight per plant as well as total yield of corm 

(t/ha) was associated with highest level of fertility. Highest corm yield 

of 72.27 and 75.17 t/ha was obtained with the application of 

200:50200 kg NPK/ha, which was significantly superior to 

100:50:100 kg NPK/ha fertility level. However, lowest corm yield of 

57.48 and 59.98 t/ha was recorded under (100:50:100 kg NPK/ha) 

fertility level during 2000-2001 and 2001-2002 respectively.

All the quality characters viz., moisture, dry matter, total sugars 

and starch contents were affected by the various fertility levels. All 

these parameters decreased gradually by increasing the fertility 

levels except moisture content of corms. Maximum moisture content 

in corms was noted with F3 (200:50:200 kg NPK/ha) level of fertility.

Maximum gross return of Rs556589.1 and 583080.0 were 

obtained under the combination of (DiS^) 1st March planting
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spaced in 50x50 cm and fertilized with 200:50:200 kg NPK/ha 

followed by Rs.540568.2 and 542118.0 in the combination where 

150:50:150 kg NPK/ha fertilizer was applied in the same plant 

population and planning time. Maximum cost of cultivation of 

Rs. 173524.1 per ha was incurred in treatment combination DiS^ 

(1st March planting + 50x50 cm spacing + 200:50:200 kg NPK/ha). 

Highest net return of Rs.387065.0 per ha in 2000 and Rs.409555.9 

per ha in 2001 was obtained with treatment combination of 1st March 

planting along with 50x50 cm spacing and fertility level of 200:50:200 

kg NPK per ha. Benefit : cost ratio was maximum i.e. 2.44 and 

2.58urider treatment combination D2S2F3 (1st March planting : 75+50 

cm spacing + 200:50:200 kg NPK/ha) followed by D1S2F2 (1st March 

planting + 75x50 cm spacing + 150:50:160 kg NPK/ha) and D1S2F3 

(1st March planting + 50x50 cm spacing + 200:50:200 kg NPK/ha) 

during both Ihe years of investigation respectively.

Interaction effect of plant density and fertility levels was also 

significant for shoot length, canopy spread, Fresh weight of 

corms/plant and total yield of corms, (t/ha). Maximum values of all 

there under combination of wider plant density and higher level of 

fertility. While, total yield (t/ha) was maximum under closer plant 

spacing with the same fertility levels.

CONCLUSION
On the basis of above summarized results, it may be 

concluded that for obtaining maximum corm yield per hectare, better 

qualities, net return, monetary benefit of elephant foot yam variety 

N.D.A-9 in Eastern Uttar Pradesh, is should be planted on 1st March 

with 40,000 plant population per hectare (50x50 cm spacing) 

fertilized with 200:50:200 kg NPK/ha.
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APPENDIX



Appendix -1: Details of different commodities and operations 

during the period of investigation

S.No. Operations Quantity/
Amount/Time

Rate (Rs.) Total cost
(Rs-)

A. Common Cost:

1. Pre-planting irrigation: 12 hrs 20/ha 240.00

2. Field operations :

a. Ploughing by disc plough 1 350/ha 350.00

b. Ploughing by cultivator 2 150/ha 300.00

c. Planking 1 100/ha 100.00

3. Application of manure and fertilizers :

a. Farm yard manure; 25 tonnes 125/ha 3125.00

b. Application 15 lab. 40/lab. 600.00

4. Layout and planting : 50 lab. 40/lab. 2000.00

5. Transport charges :

a. Truck 1 1500 1500.00

b. Loading and unloading 20 lab. 40/lab. 800.00

6 Other charges :

a. Rental value of land 9 months 4500/ha/yr 3375.00

b. Interest on working capital 9 months 12%/anm. 1115.10

Total expenditure 13505.10

B. Variable Cost:

1. Planting dates :

a. Di (1stMarch planting)

7 Interculture

15 irrigation

140 lab.

1 5 hrs/ha

40lab./day

20/hrs

5600.00

4500.00

b. D2 (15th March planting) :

6 Intercullure

13 Irrigation

120 lab

16 hrs/ha

40lab./day

20/hrs

4800.00

3900.00

c. D3 (Is* April planting):

5 Interculture

12 Irrigation

100 lab.

15 hrs/ha

40/Iab/day

20/hrs.

4000.00

3600.00



d. D4 (15th April planting) :

4 Interculture

11 Irrigation

80 lab.

15hrs

40/lab.

20hrs./ha

3200.00

3300.00

e. D5 (30th April planting):

3 Interculture

8 Irrigation

60 lab.

15hrs/ha

40/lab ./day

20hrs./ha

2400.00

2400.00

2. Plant density :

S, (50x50 cm) | 18 t/ha 8000/t 144000.00
S2(75 x 50 cm) | 12 t/ha

8000/t 96000.00

3. Fertility levels :

a. F| (100:50:100 kg NPK/ha) j Nitrogen @ Rs. 10.00/kg 2642.00

b. F2 (150:50:150 kgNPK/ha) j Phosphorus @ Rs. 17.5/kg 3225.50

c. F3 (200:50:200 kg NPK/ha) j Potash Rs. 7.67/kg 4409.00

4. Harvesting

a. S, (50 x 50 cm) j 40 lab
1

40/lab/day 1600.00

b. S2 (75 x 50 cm) j 30 lab 40/lab/'day 1200.00

Market selling price 600/q


