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ABSTRACT 

Cassava is one of the most popular edible tuber crops of the north eastern region including 

Meghalaya known commonly as Tapioca. It is considered as the king of tropical tuber crops as 

it occupies a significant position in the global agricultural economy and trade amongst the 

tuber crops. This crop is an integral part of dietary system of tribals of the Meghalaya and is 

grown abundantly in their jhum land. Observing the above facts, a field experiment was 

conducted as On-Farm Trial at Ganolgre village, West Garo Hills, Meghalaya during the year 

2016-17 to assess the response of various sett selection and organics on the growth 

performance and yield of cassava.  Planting materials belonging to the variety H-1687were 

collected directly from the farmer’s field and treatment wise different setts were made from 

the healthy planting materials containing two, three and four buds, respectively, and these 

planting materials were planted in the field in the split plot design with three replications 

where setts were accommodated as the main plot treatment and different organics were put in 

the sub-plot treatment. The observations on germination (%), plant height, number of leaves, 

leaf area index and crop growth rate each were recorded from the individual plots at 30, 60, 90 

and 150 days after planting and analyzed statistically. Similarly, the post harvest data on 

number of tubersplant
-1

, girth of tubers (cm), length of tubers (cm), yield of tubers(t ha
-1

), dry 

matter production (gm), total biomass yield (t ha
-1

), starch content (%) and Harvest Index (HI) 

were also recorded. The data on growth observations showed that cassava setts with tetra bud 

achieved the highest germination (79.5%), maximum plant height (352.7cm), number of 

leaves (162.2), leaf area index (4.2) and crop growth rate (20.9 gm cm
-2

 day
-1

). Among the 

treatments, the treatment T6 (FYM @ 10t/ha + Azotobacter+ Azospirillum + PSB @ 2 kg/ha) 

recorded the highest germination (87.1 %), plant height (390.6 cm), number of leaves (183.6), 

leaf area index (4.3) and crop growth rate (22.2). Similarly, the post harvest data shows that 

the highest values of number of tubers (8.5), girth of tubers (14.3 cm), length of tubers (45.7 

cm), tubers yield (48.1 t ha
-1

), total biological yield (70.9 t ha
-1

) and harvest index 0.67 were 

observed in cassava setts with tetra bud and among treatments, the treatment T6 (FYM @ 

10t/ha + Azotobacter+ Azospirillum + PSB) recorded the highest values of all these 

parameters. Therefore, from the present investigations, in can be concluded that cassava setts 

with tetra bud and treatment T6 (FYM @ 10t/ha + Azotobacter+ Azospirillum + PSB) can be 

recommended for the farmers of Meghalaya for the general cultivation of cassava. 
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INTRODUCTION 

 

Tuber crops are the most important food crops of man after cereals and grain legumes. Cassava 

(Manihot esculenta Crantz) also known commonly as Tapioca, is considered as the king of tropical 

tuber crops as it occupies a significant position in the global agricultural economy and trade amongst 

the tuber crops. This crop is an integral part of dietary system of tribals of the Meghalaya and is 

grown abundantly in their jhum land or kitchen garden as mixed cropping. Cassava (Manihot 

esculenta Crantz.) was introduced from Brazil to the tropical areas of Africa, the Far East and the 

Caribbean Islands by the Portuguese during the 16th and 17th centuries. The Portuguese grew the 

crop around their trading ports, forts and castles. By the second half of the 18
th
 century, cassava had 

become the most widely grown and used crop of the people of the coastal plains (Korang et al., 1987).  
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It gives carbohydrate production per hectare about 40 per cent higher than rice and 25 per cent higher 

than maize (Agwu and Anyaeche, 2007). The cassava root is used for animal feed, industrial starch 

production and income generation for many small-scale farmers (Kawanok, 2003). The roots and 

leaves are available all year round (Ntawuruhunga et al., 2006), thus cassava is an important food 

security crop, especially in drought-prone area (Chavez et al., 2005). 

Globally cassava is grown in an area of 18.57 million ha producing 230.27 million tonneswith 12.4 t 

ha
-1

 of productivity (Kanagarasu et al., 2014). Nigeria is having the largest area under cassava 

(22.25%) among all the cassava growing countries in the world with an annual output of 38.18 million 

tonnes. Congo Democratic Republic occupies second position in cassava area producing 10.00 per 

cent of the world production followed by Brazil occupying the third position in terms of area and 

second rank in terms of production in the world (CTCRI, 2004). 

Currently the area under cassava in our country is around 94,300 ha (Annual report, CTCRI, 

Thiruvananthpuram, 2003-04). Cassava is also cultivated in an area of 6,300 ha in north eastern states 

of Assam and Meghalaya as a food crop and to some extent for the production of sago. The states of 

Maharashtra and Gujarat have also taken up cultivation in several thousand hectares of land. Of the 

tropical root and tuber crops, Cassava occupies first position in terms of area and production globally. 

It is found as staple food for those living in several tropical countries of South America and Africa 

viz. Brazil, Nigeria, and Ghana.  

It is grown in 102 countries of the world. African continent occupies first position covering 66.21 per 

cent of cassava area producing 53.37 per cent of the world cassava as it is a staple in many of the 

African countries. Even though area is more in Africa, its production is low due to low productivity 

(8.82 t ha
-1

) which is lower than the world average productivity. 

India acquires significance in the global cassava scenario due to its highest productivity in the world 

(27.92 t ha
-1

). Approximately 13 per cent of Asia's cassava production comes from India. Cassava is a 

crop of the tropics. Although it is cultivated in India in 13 states, it is concentrated in the southern 

peninsular region of the country and to a certain extent in northeast region of the country. The crop is 

concentrated in the southern states of Kerala, Tamil Nadu and Andhra Pradesh owing to the 

favourable climate and efficient utilization. Among the southern states, Kerala has a major share in 

area under cassava (43.3 of % of cassava area in India) followed by Tamil Nadu (40 % of the total 

area under cassava in India) and 60 per cent of cassava produced is utilized industrially to produce 

starch, sago and other value added products. Andhra Pradesh has 8.1% of the cassava area and is 

utilized exclusively for industrial purposes. The remaining area of cassava is concentrated in the 

northeast region of the country. Of the total production, the maximum production goes for human 

consumption. The considerable diversity has been reported in several states of the north-east region 

like Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram, Nagaland and Tripura. In tapioca 

both sweet and bitter types are available. While the end use of roots are for direct consumption in 

Kerala, cassava occupies a different status in terms of value addition in the form of starch and sago in 

the neighbouring states of Tamil Nadu and Andhra Pradesh. India acquires significance in the global 

cassava production scenario due to its high productivity in the world (34.0 t ha-1) with an area of 0.24 

m ha producing 8.1 mt (James George et al., 2012). Observing the above facts, a field experiment was 

conducted on farmer’s field at Ganolgre village, West Garo Hills, Meghalaya during the year 2016 to 

assess the response of various sett selection and organics on the growth performance and yield of 

cassava. 

 

MATERIAL AND METHODS 

 

The Ganolgre area falls under the West Garo Hills district on the western part of the state of 

Meghalaya. It is situated on the latitudes of 25°52' N and longitudes of 90° 22' E which received an 

average annual rainfall of more than 2600 mm during the period of the experiment. The rainfall was 

well distributed in the region. The area is situated at an altitude of 325 m above the mean sea level. 

The temperature in the region ranges from 19.4°C to 30.7°C with average bright sunshine hours of 5.4 

hours. 
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The present experiment was conducted during the summer seasons of 2016-17on Farmer’s field at 

Ganolgre village, Tura, West Garo Hills, Meghalaya in split plot design with 3 replications. The 

experiment consisted of 3 main plot treatments and 6 sub-plot treatments. The setts having different 

numbers of buds were accommodated as the main plot treatment and various levels of organics were 

put in the sub-plot treatment. The main plot treatments comprised of three different budded cassava 

setts  (S1-Setts with two buds, S2- Setts with triple buds and S3- Setts with tetra buds (Farmers 

practice), while the sub-plot treatments comprised of six levels of organics (T1: control, T2: 

Recommended dose of Farm Yard Manure (FYM) @ 10 t ha
-1

, T3:FYM @ 10 t ha
-1

 + Azospirillum @ 

2 kg ha
-1

, T4: FYM @ 10 t ha
-1

 + Azotobacter @ 2 kg ha
-1

, T5: FYM @ 10 t ha
-1

 + Phosphorus 

Solubilizing Bacteria (PSB)  @ 2 kg ha
-1

 and T6: FYM @ 10 t ha
-1

 + Azospirillum + Azotobacter + 

PSB @ 2 kg ha
-1

 were used for the experimental purposes.The variety used for the planting work was 

H-1687 where the spacing followed was 90 cm x 90 cm. The gross plot size was 6.0 m x 6.0 mand the 

net plot size was 4.5 m x 4.5 m. The total numbers of treatments were 18whereas the total numbers of 

plots were 54. The healthy planting materials of the variety H-1687 were selected and cut into 

different pieces as per the treatments. After that the field was prepared with a light ploughing and 

planting was done during the second fortnight of April, 2016. The different sources of organics were 

applied treatment wise at the time of planting of the various setts. Sufficient moisture was available in 

the field at the time of planting to ensure better germination because of the tendency of getting the 

summer showers in the state of Meghalaya. Intercultural operations mainly weeding was done as and 

when required. Data on germination (%) and growth observations viz. plant height at 30 DAP, 60 

DAP, 90 DAP and 150 DAP, number of leaves at 150 DAP, leaf area index (LAI) at 150 DAP, crop 

growth rate(g cm
-2

day
-1

) at 150 DAP were recorded and analysed statistically. Similarly, the post-

harvest data on number of tubers plant
-1

, girth of tuber (cm), length of tubers (cm), total biomass yield 

(t ha 
-1

), starch content (%),dry matter production (gm), tuber yield (t ha 
-1

) and harvest index were 

recorded and analysed.  

 

RESULTS AND DISCUSSION 

 

Germination (%) 

Data presented in Table 1 reveals that the highest germination % was recorded in S3-cassava setts with 

tetra buds (79.5 %) whereas it was minimum in case of S1-cassava setts with two buds (69.1 %).  

 

Table 1: Effect of various treatments on germination  and plant height of cassava 
Treatment Germination 

(%) 

Plant height (cm) 

30 

DAP 

60 

DAP 

90 

DAP 

150 

DAP 

Level of Sett      

S1-Sett with double buds 69.1 117.8 138.0 204.9 330.7 

S2-Sett with triple buds 74.8 123.7 146.2 195.8 332.7 

S3-Sett with tetra buds 79.5 121.6 143.4 202.2 343.2 

SEm (+_) 3.65 2.06 7.16 12.93 26.85 

CD at 5% NS NS NS NS NS 

Organics       

T1-Control 62.7 108.1 128.9 178.9 313.9 

T2-Recommended dose of FYM @10 t/ha 71.6 118.0 135 184.3 322.4 

T3-FYM @10t/ha + Azospirillum @2 kg/ha 73.7 121.1 140.9 200.5 311.7 

T4- FYM @ 10 t/ha + Azotobacter @ 2 kg/ha 79.1 122.4 139.9 192.0 337.6 

T5- FYM @ 10 t/ha + PSB @ 2 kg/ha 72.7 121.9 150.2 205.9 337.1 

T6- FYM @ 10 t/ha + Azotobacter  + Azospirillum + 

PSB @ 2 kg/ha  

87.1 134.7 160.7 244.3 390.6 

SEm (±) 4.02 4.61 4.93 7.14 13.1 

CD at 5% 8.21 9.42 10.08 14.57 26.8 

CV (%) 11.45 8.09 7.03 7.53 8.29 

Sett x Organics 

SEm (±) 6.96 7.99 8.55 12.36 22.7 

CD at 5% NS NS NS NS NS 
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Among the various levels of organics the highest germination % was observed in case of treatment T6 

(FYM @ 10 t/ha + Azotobacter + Azospirillum + PSB @ 2 kg/ha) and it was 87.1% and the lowest 

value (62.7%) of germination % was observed in treatment T1 (control). 

 

Plant height  

The data on plant height reveals that the maximum plant height was observed in case of S3-cassava 

setts with tetra bud (343.2 cm) at 150 days after planting (DAP) and minimum was observed in S1-

cassava setts with two buds (330.7 cm) in Table 1. Similarly, among the levels of organics the 

maximum plant height of 390.6 cm was recorded in T6 (FYM @ 10 t/ha + Azotobacter + Azospirillum 

+ PSB @ 2 kg/ha) in the same period whereas it was minimum in case of treatment T3(311.7 cm).  

 

Number of leaves 

The maximum number of leaves were recorded in case of S3-cassava setts with tetra bud (162.2) at 

150 days after planting (DAP) whereas it was lowest in case of S1-cassava setts with two buds (145.7) 

during the same period of time. Among the sub-plot treatments, the maximum number of leaves 

(183.6) were recorded in treatment T6 (FYM @ 10 t/ha + Azotobacter + Azospirillum + PSB @ 2 

kg/ha) whereas it was minimum (130.7) in case of treatment T1 (Table 2).  

 

Table 2: Effect of different treatments on growth performance of cassava at 150 DAP 

 

Treatment     Number 

of                   

leaves 

Leaf area 

index       

 

Crop growth 

rate(g cm
-2

 

day
-1

) 

Dry matter 

production 

(g plant
-1

) 

Level of sett     

S1-Sett with double buds 145.7 3.57 18.64 25.62 

S2-Sett with triple buds 158.6 3.70 19.92 25.96 

S3-Sett with tetra buds 162.2 3.93 20.05 26.21 

SEm (+_) 12.46 0.49 0.50 0.48 

CD at 5% NS NS NS NS 

CV (%) 24.04 39.13 7.61 5.59 

Organics     

T1-Control 130.7 3.19 17.34 21.98 

T2-Recommended dose of FYM @10 

t/ha 

143.0 3.46 18.99 24.40 

T3-FYM @10t/ha + Azospirillum @2 

kg/ha 

149.6 3.58 19.00 25.60 

T4- FYM @ 10 t/ha + Azotobacter @ 

2 kg/ha 

158.9 4.07 19.27 26.24 

T5- FYM @ 10 t/ha + PSB @ 2 kg/ha 167.2 3.79 20.42 27.88 

T6- FYM @ 10 t/ha + Azotobacter  + 

Azospirillum + PSB @ 2 kg/ha  

183.6 4.32 22.2 29.46 

SEm (±) 5.72 0.23 0.38 0.66 

CD at 5% 11.69 0.48 0.78 1.35 

CV (%) 7.81 13.27 4.17 5.4 

Sett x Organics  

SEm (±) 9.92 0.4 0.66 1.14 

CD at 5% NS NS NS NS 

 

Leaf area index (LAI) 

Highest leaf area index was observed in case of S3 treatment (3.97) whereas it was lowest in case of S1 

(3.57).  Similarly, among the organics, the highest value of 4.32 was recorded in T6 and minimum in 

case of treatment T1 (3.19) in table 2. 
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Crop growth rate 

Among the main plot treatment, S3 recorded the highest value of crop growth rate (20.05 gm cm
-2

 day
-

1
) and the minimum value of 18.64 was recorded by treatment S1.  Among the sub-plot treatments, the 

treatment T6 recorded the highest value of crop growth rate (22.2 g cm
-2

 day
-1

). 

Dry matter production  

Highest value (26.21 g plant
-1

) of dry matter production (g plant
-1

) was recorded by S3 and minimum 

by S1 among the main plot treatment whereas among the sub-plot treatments, the T6 treatment 

recorded the highest plant dry matter production (29.46 g plant
-1

) in table 2. 

 

Number of tubers per plant 

Number of tubers per plant varied from 6.97 to 8.53 in main plot whereas it varied from 6.8 to 8.87 in 

sub-plot treatment. The treatment S3 recorded maximum number of tubers (8.53) in the main plot 

treatment while the maximum number of tubers per plant was recorded in T6 (8.87) and minimum in 

the control plot (T1) in table 3. 

 

Table 3: Effect of various treatments on the yield contributing characters  of cassava 

 

Treatment Number of  

tubers 

per plant 

Length  

of tubers  

(cm) 

Girth of 

tubers  

(cm) 

Level of sett    

S1-Sett with double buds 6.97 38.82 13.85 

S2-Sett with triple buds 7.22 39.67 14.11 

S3-Sett with tetra buds 8.53 44.58 14.32 

SEm (+_) 0.8 4.12 0.46 

CD at 5% NS Ns NS 

CV (%) 31.68 30.12 9.79 

Organics     

T1-Control 6.8 32.53 12.72 

T2-Recommended dose of FYM @10 t/ha 7.32 38.38 14.51 

T3-FYM @10t/ha + Azospirillum @2 

kg/ha 

7.57 40.89 13.63 

T4- FYM @ 10 t/ha + Azotobacter @ 2 

kg/ha 

7.31 42.51 14.1 

T5- FYM @ 10 t/ha + PSB @ 2 kg/ha 7.55 43.90 14.01 

T6- FYM @ 10 t/ha + Azotobacter  + 

Azospirillum + PSB @ 2 kg/ha  

8.87 47.91 15.59 

SEm (±) 0.71 3.49 0.61 

CD at 5% NS 7.12 1.24 

CV (%) 19.76 18.03 9.14 

S x T    

SEm (±) 1.22 6.04 1.05 

CD at 5% NS NS NS 

 

Length of tubers 

Length of tubers was recorded maximum (44.58 cm) in the cassava setts with tetra bud and minimum 

(38.82) in cassava setts with two buds. Similarly, maximum tuber length (47.91 cm) was recorded in 

treatment T6 (FYM @ 10 t/ha + Azotobacter + Azospirillum + PSB @ 2 kg/ha) whereas minimum 

length (30.12 cm)was recorded in treatment T1 (control). 

 

 

Girth of tubers 

Minimum tuber girth (13.85 cm) was recorded in cassava setts with two buds but maximum tuber 

girth (14.32 cm) was recorded in cassava setts with tetra buds. Among the sub-plot treatments, the 

treatment T6 recorded highest tuber girth (15.59 cm) compared to the other treatments (Table 3). 
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Tuber yield (t/ha) 

Among the main plot treatment, S3 treatment recorded the maximum tuber yield (48.1 t ha
-1

) and 

minimum in S1 (34.4 t ha
-1

). Similarly, the treatment T6 recorded highest tuber yield (42.06 t ha
-1

) and 

minimum yield in control treatment (34.58 t ha
-1

)in table 4. 

 

Total biomass yield (t/ha) 

The maximum total biomass yield was recorded in treatment S3 (70.9 t ha
-1

) and minimum in 

treatment S1 (52.1 t ha
-1

) in the main plot treatment. Similarly, the treatment T6 recorded highest total 

biomass yield (65.5 t ha
-1

) and minimum in the control treatment (50.6 t ha
-1

) in table 4. 

 

Table 4: Effect of various treatments on the yield contributing characters of cassava 

 

Treatment Tuber 

yield 

(t ha 
-1

) 

Total 

biomass 

yield  

(t ha 
-1

) 

Starch 

content    

(%) 

Harvest 

Index (HI) 

Level of sett     

S1-Sett with double buds 34.4 52.1 38.04 0.66 

S2-Sett with triple buds 45.8 67.3 38.12 0.68 

S3-Sett with tetra buds 45.1 70.9 39.78 0.69 

SEm (+_) 4.2 140.2 1.92 0.03 

CD at 5% NS NS  NS NS 

CV (%) 32.8 2.2 14.91 14.74 

Organics      

T1-Control 23.3 50.6 34.58 0.46 

T2-Recommended dose of FYM 

@10 t/ha 

34.5 56.6 38.47 0.61 

T3-FYM @10t/ha + Azospirillum 

@2 kg/ha 

40.4 61.3 38.71 0.66 

T4- FYM @ 10 t/ha + 

Azotobacter @ 2 kg/ha 

39.9 54.7 38.89 0.73 

T5- FYM @ 10 t/ha + PSB @ 2 

kg/ha 

43.6 60.5 39.17 0.72 

T6- FYM @ 10 t/ha + 

Azotobacter  + Azospirillum + 

PSB @ 2 kg/ha each 

48.8 65.5 42.06 0.88 

SEm (±) 5.2 174.0 0.80 0.03 

CD at 5% 10.7 177.6 1.63 0.06 

CV (%) 28.8 3.3 4.38 8.64 

S x T 

SEm (±) 9.0 180.8 1.38 0.05 

CD at 5% NS NS NS NS 

 

Starch Content (%) 

The maximum value of starch content was recorded by S3 treatment among the main plot (39.78%) 

whereas among the sub-pot treatments, the treatment T6 recorded the highest values of starch content 

(42.06 %). 

 

 

 

Harvest index 

The S3 treatment recorded the maximum harvest index (0.69) value in the main plot treatment whereas 

among the sub-plot treatment, T6 recorded the maximum harvest index value of 0.88 compared to the 

other treatments (Table 4). 
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CONCLUSION 

The data presented in the various tables revealed that among the main plot treatments, the S3 (cassava 

setts with tetra buds) treatment attained the highest values of different growth parameters and yield 

attributing characters of cassava. Similarly, among the sub-plot treatments, the treatment T6 (FYM @ 

10 t/ha + Azotobacter + Azospirillum + PSB @ 2 kg/ha) recorded the superior values of growth 

parameters and yield attributing characters of cassava. Therefore, the present experiment can be 

concluded that the treatments S3 and T6 can be profitable from the farmer’s point of view and it can 

be recommended as general practice for the farmers of the Meghalaya state.  

 

REFERENCES 

 

Annual Report, 2003 and 2004. Central Tuber Crops Research Institute (CTCRI),   

Thiruvananthpuram.  

Annual Report, 2004. Central Tuber Crops Research Institute (CTCRI),   Thiruvananthpuram, Kerala. 

Agwu A. E, and Anyaeche, C. L. 2007.Adoption of Improved Cassava Varieties in Six Rural 

Communities in Anambra state, Nigeria.African J. Biotechnology 6: 89 - 98. 

Chavez, A. L., Sánchez, T., Jaramillo, G., Bedoya, J.M., Echeverry, J., Bolaños, E.A., Ceballos, H.; 

and Iglesias, C.A. 2005. Variation of quality traits in cassava roots evaluated in 

landraces and improved clones. Euphytica143: 125-133. 

F AO 2005. Statistical Data base, Food and Agricultural Organisation, Rome, Italy. www.faostat.org. 

James George, Suresh Kumar, P. and Unnikrishnan, M. 2012. Description of Recommended/Released 

Varieties under AICRP on Tuber Crops 1975-2011. All India Co-ordinated Project on 

Tuber Crops, Central Tuber Crops Research Institute, Thiruvanthpuram, Kerala. 11. 

Kanagarasu S., Justinraj,F.,Prem, J., Ganeshram,S and A. Joel. 2014. Exploration and collection of 

cassava (ManihotesculentaCrantz) in Western Ghats and characterisation for industr 

use. Res. J. Recent. Sci. 3: 248-255.  

Korang-Amoakoh, S., Cudjoe, R.A. and Adams, E. 1987.Biological control of cassava pests in 

Ghana.Prospects for the integration of other strategies. Pp 115-117. 

Kawanok . 2003. Thirty years of cassava breeding for productivity biological and social factors for 

success. Crop Science 43:1325-1335. 

Ntawuruhunga, P., G. Semakula, H.Onjulong, A. Bua, P.Pagama, C. Kanobe and J. Whyte. 2006. 

Evaluation of cassava genotypes in Uganda. African Crop J. 14(1): 17-25 

 


