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Abstract 
The present investigation entitled “Evaluation of cashew (Anacardium occidentale L.) genotypes under 

Bhubaneswar condition” was conducted during the year 2019-2020 at Cashew Research Station (AICRP 

on cashew), Odisha University of Agriculture and Technology, Bhubaneswar. Fifteen Cashew genotypes 

(V1- BH-27, V2- BH-105, V3-BH2-6, V4-BH-30, V5-BH-19, V6-RP-1, V7-RP-2, V8-VTH 711/4, V9-

Kankadi, V10-M44/3, V11-BBSR-1, V12-BPP-8, V13-NRCC Sel-2, V14-Dhana, V15-H-320) were planted 

during the year 2014 following statistical design RBD (Randomized Block Design) and the experiment 

was replicated twice. All standard package of practices were followed to raise the crop. In the present 

investigation, vegetative parameters, yield attributes and mean annual nut yield plant-1 revealed a 

spectacular wide array of variations among the tested cashew types. Genotype, BH-19 recorded 

maximum plant height (5.25m), canopy spread (N-S) (6.25m) and ground coverage by canopy (26.54 m2) 

among the tested genotypes. Trunk girth (56.3 cm) and apple weight (101.50g) were recorded maximum 

in genotype, Kankadi. Maximum nut weight was recorded in genotype, VTH-711/4(13.22g). Sex ratio 

was recorded maximum in genotype, M-44/3 (0.38) while nuts panicle-1 was recorded maximum in 

genotype, RP-1(15.65). Shelling% varied from minimum 23.5% in genotype, Kankadi to maximum 

32.2% in genotype, Bhubaneswar-1. Genotype, BH2-6 recorded the maximum mean annual nut yield 

(8.25kg plant-1) as well as cum nut yield (18.45 kg plant-1) at 4th harvest (6 years old plant). Hence the 

genotype BH2-6 may be evaluated further (upto six harvest) before recommendation for commercial 

cultivation in the state of Odisha. Studies on variability revealed that genotypes, RP-1, Kankadi, VTH-

711/4 and BH2-6 recorded high heritability alongwith high genetic advance and genetic advance as% of 

mean for the yield attributing parameters viz. nuts panicle-1 (98.85%, 8.34, 129.95%), apple weight 

(98.76%,42.3, 85.15%), nut yield (97.53%,3.79, 73.08%) and nut weight (96.55%, 4.48,57.96%) 

respectively. So, there is scope for improvement by using these genotypes as parent in cashew breeding 

programme. 
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1. Introduction 

Cashew (Anacardium occidentale L.) a miracle nut crop belongs to family Anacardiaceae , is 

comprises of 75 genera and 700 species (Nakasone& Paul,1998) [13]. Cashew is native to 

Brazil and was introduced into India by Portuguese with a prime objective to check soil 

erosion, but later on emerged as dollar earning crop of the country. India ranks first in 

consumption and second in production and export of cashew (FAOSTAT, 2017) [6]. Presently 

the total cashew area in the country is 10.62 lakh hectare with raw nut production of 8.17 lakh 

metric tons and productivity of 753 kg ha-1 (DCCD, 2019). The production and productivity of 

cashew nut in the country is very low, India has to import large quantity of cashewnut from 

other countries to meet the demand of processing industries. Cashewnut is also a potential 

agricultural produce of Odisha and is now being cultivated in an area of 183.32 thousand 

hectare with a production of 93.9 thousand metric tonnes. The productivity of cashewnut in 

Odisha is only 513 kg ha-1, which is very less compared to the average productivity of 

cashewnut in the country i.e. 753 kg ha-1 (DCCD, 2019). 

The major reason for low productivity of cashew in Odisha is due to presence of senile orchard 

and use of locally available planting material along with traditional method of cultivation. 

Thus, to improve the nut productivity it is important to select genotypes with favourable traits 

from the existing gene pool. Cashew, being a highly cross pollinated crop, the seedling 

progenies are highly heterogeneous in nature. So, genetic variability is widely observed among 

the progenies both at phenotypic and genotypic levels (Samal, 2002) [19]. Morphological 

variability and character associated with high productivity of cashew was reported by Dela 

Cruz and Fletcher (1997). 
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Breeding of cashew is mostly based on selection of useful 

phenotypic and agronomic traits such as nut size, nut weight, 

colour of apple, size of apple, tree canopy, length of panicle 

and over all nut yield production (Mneney et al., 2001) [10]. 

Cavalcanti et al. (2000) [2] concluded that the characters like 

plant height, canopy diameter and nut yield were sufficient for 

selection of clone. The present investigation aims at 

identification of cashew genotype(s) with high yield potential 

and to study the extent of variability exist among the tested 

cashew genotypes. 

 

Materials and Methods 

The present investigation entitled “Evaluation of Cashew 

(Anacardium occidentale L.) genotypes under Bhubaneswar 

condition” was conducted during the fruiting year 2019-2020 

at Cashew Research Station(AICRP on cashew), Odisha 

University of Agriculture and Technology, Bhubaneswar. 

Fifteen Cashew genotypes (V1- BH-27, V2- BH-105, V3-BH2-

6, V4-BH-30, V5-BH-19, V6-RP-1, V7-RP-2, V8-VTH 711/4, 

V9-Kankadi, V10-M44/3, V11-BBSR-1, V12-BPP-8, V13-NRCC 

Sel-2, V14-Dhana, V15-H-320) were planted during the year 

2014 following statistical design Randomized Block 

Design(RBD) and the experiment was replicated twice. All 

standard package of practices were followed to raise the crop. 

Data were recorded as per the standard procedure described 

by (Bhat et al., 2005). Statistical procedures were followed 

for data analysis as stated by Panse and Sukhatme (1985) [15].  

 

Results and Discussion 

Vegetative growth parameters 

Vegetative parameters such as plant height, trunk girth, 

canopy spread and ground coverage of canopy were found 

statistically significant among the fifteen tested cashew 

genotypes (Table 1). It is revealed from the table 1 that the 

plant height varied from minimum 2.67m (Bhubaneswar-1) to 

maximum 5.25m (BH-19). Genotype, Kankadi (56.3 cm) 

recorded maximum trunk girth closely followed by Dhana 

(55.2 cm) and BH-19 (54.25 cm) which were statistically at 

par. Minimum trunk girth was recorded in the genotype 

NRCC Sel-2 (36.75 cm).The canopy spread were found 

statistically significant among the fifteen tested cashew 

genotypes in both the directions i.e. East-West (E-W) and 

North-South (N-S). Canopy spread in East-West direction 

varied from 3.02m in genotype M-44/3 to 5.60m in genotype, 

VTH-711/4. Similarly, canopy spread in North-South 

direction was recorded minimum in genotype H-320 (3.2m) 

and maximum in the genotype BH-19 (6.25 m). Ground 

coverage by canopy (GCC) was found statistically significant 

in different cashew genotypes. Minimum GCC was recorded 

in genotype, H-320 (8.20m2) while maximum the GCC was 

recorded in genotype, BH-19 (26.54 m2). Similar differences 

in vegetative growth parameters among different cashew 

types were also reported by Tripathy et al. (2015) [24], 

Mohapatra et al. (2017) [12], Roy et al. (2018) [17], 

Chandrasekhar et al. (2018) [3], Jha (2019) [9] and Sahoo et al. 

(2020) [18]. The variations in vegetative growth parameters in 

different cashew genotypes may be due to genetic as well as 

environmental effect. Response of cashew genotypes to 

different cultural practices followed during the crop growth 

period also influence the vegetative growth parameters in 

cashew.  

 

Yield attributing parameters and nut yield 

The data recorded on yield attributes and nut yield revealed 

significant wide variation among the cashew genotypes 

(Table 2). Maximum sex ratio was recorded in genotypes M-

44/3 (0.38) followed by RP-1 (0.29) and BH2-6 (0.29) while 

minimum sex ratio was recorded in genotype, Kankadi (0.10). 

Singh LS et al. (2010) [22] reported that hybrid Kanaka 

recorded maximum sex ratio which is an important yield 

attributing character. Sreenivas et al. (2016) [23] revealed that 

sex ratio ranged from 0.11 in genotype H-328 to 0.17 in 

genotype H-303 & H-338. Data recorded on number of nuts 

panicle-1 revealed that maximum nuts were counted in 

genotype RP-1 (15.65) closely followed by RP-2 (15.55), 

which were statistically at par. The lowest nuts panicle-1 was 

recorded in cashew genotype Kankadi (1.0) Maximum nut 

weight was recorded in genotype VTH-711/4 (13.22g) while 

minimum nut weight was recorded in RP-2 (5.17g). The 

results obtained on average apple weight revealed that the 

highest apple weight was recorded in genotype Kankadi 

(101.50g) followed by VTH-711/4 (92.0g) while minimum 

apple weight was measured in genotype Dhana (29.0g). 

Shelling% of tested cashew genotypes varied from 23.5% 

(Kankadi) to 32.2% (Bhubaneswar-1). Sex ratio, nut panicle-1, 

apple weight and shelling% are the varietal traits which are 

also greatly influenced by weather parameters. Nuts panicle-1 

and nut weight are inversely proportional to each other in 

cashew. Results of the present study corroborates with the 

findings of Sethi et al. (2015) [21], Venkataramana et al. 

(2015) [26], Paikra (2016) [14], Gajbhiye et al. (2018) [7] and 

Mog & Nayak (2018) [11].  

Yield is the ultimate target of any varietal evaluation 

programme. In cashew, nut yield is the produce of commerce. 

In the present investigation it is revealed that (Table 3) 

genotypes BH2-6 (8.25 kg) recorded significantly maximum 

nut yield among the tested genotypes at 4th harvest (6 years 

old plant). This genotype also recorded the maximum 

cumulative nut yield (18.45 kg plant-1) at 4 harvest among the 

tested genotypes which indicates that the genotype BH2-6 is 

showing consistency in production of nuts over the years. It 

seems the genotype has the stability in yield performance over 

different environments. Hence it is suggested to evaluate the 

genotype till 6th harvest before release for commercial 

cultivation in the state. Genotypes which recorded nut yield 

above 6.0 kg plant-1 are BH-19 (7.45kg plant-1), Dhana 

(6.30kg plant-1), BH-30 (6.25kg plant-1), RP-2 (6.25kg plant-1) 

and BPP-8 (6.25kg plant-1) . Similar variations in mean annual 

nut yield and cumulative nut yield were reported by Dadzie et 

al. (2014) [4], Tripathy et al. (2015) [24], Reddy et al. (2015) 
[16], Chandrasekhar et al. (2018) [3] and Roy et al. (2018) [17]. 

This variation in nut yield may be due to the difference in 

yield potential of different cashew types, influence of weather 

parameters during the fruiting season and cultural practices 

followed over the years. 

 

Variability in cashew 

For efficient selection of superior genotype from the base 

population it is important to have knowledge about genetic 

variability. The present result revealed that the eleven 

characters of fifteen genotypes of cashew showed significant 

variations which indicated the presence of abundant genetic 

variability in the tested cashew genotypes (Table 3). From the 

table it is revealed that phenotypic coefficient of variance and 

genotypic coefficient of variance ranges from minimum 

13.28% and 12.74% in trunk girth to maximum in 63.81% 

and 63.45% in nuts panicle-1 respectively. The other traits 

which recorded high PCV and GCV are apple weight (41.85% 
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& 41.59%), nut yield (36.37% & 35.92%), GCC (35.41% & 

34.36%) and sex ratio (34.62% & 32.94%) respectively. It is 

also revealed that genotypes, RP-1, Kankadi, VTH-711/4 and 

BH2-6 recorded high heritability alongwith high genetic 

advance and genetic gain (as% of mean) for the yield 

attributing parameters viz. nuts panicle-1 (98.85%, 8.34, 

129.95%), apple weight (98.76%,42.3, 85.15%), nut yield 

(97.53%,3.79, 73.08%) and nut weight (96.55%, 

4.48,57.96%) respectively. So, there is scope for improvement 

by using these genotypes as parent in future cashew breeding 

programme. Similar variations both at genetic and phenotypic 

level, heritability, genetic advance and genetic advance(as% 

mean) were also reported by Ghatge et al. (2009), Ushavani & 

Jayalekshmy (2009) [25], Vikram et al. (2016) [27] and Sethi et 

al. (2016) [20]. 

 

Table 1: Vegetative growth parameters of tested cashew genotypes 
 

Genotypes Plant height (m) 
Trunk girth 

(cm) 

Canopy spread (E-W) 

(m) 

Canopy spread (N-S) 

(m) 

Ground coverage by canopy 

(m2) 

BH-27 3.70 44.15 3.70 3.25 9.48 

BH-30 4.32 49.50 5.42 4.30 18.56 

BH-19 5.25 54.25 5.37 6.25 26.54 

BH2-6 5.15 47.40 4.35 4.05 13.84 

BH-105 3.40 40.25 3.42 4.30 11.73 

Bhubaneswar-1 2.67 43.35 4.20 3.50 11.63 

RP-1 4.37 45.95 4.35 5.20 17.93 

RP-2 3.52 45.65 5.15 4.00 16.43 

M-44/3 3.45 41.35 3.02 4.15 10.10 

Kankadi 4.40 56.30 5.55 5.45 23.76 

VTH-711/4 4.30 47.50 5.60 4.30 19.23 

NRCC Sel.-2 3.45 36.75 4.45 3.60 12.47 

H-320 3.82 37.40 3.25 3.20 8.20 

Dhana 4.17 55.20 4.62 6.17 22.89 

BPP-8 3.37 49.05 4.50 4.35 15.38 

SEm(±) 0.17 1.22 0.22 0.16 0.96 

CD (P=0.05) 0.54 3.71 0.67 0.51 2.91 

 

Table 2: Yield attributing parameters and nut yield of tested cashew genotypes 
 

Genotype 

Sex ratio (Number of 

hermaphrodite flowers : 

total number of flowers) 

Nuts 

panicle-1 

Nut 

weight 

(g) 

Apple 

weight 

(g) 

Shelling% 

Yield (kg 

plant-1) at 

4th harvest 

Cum. nut 

yield(kg tree-1) 

(for 4 harvests) 

BH-27 0.19 4.16 8.13 51.50 29.38 5.30 10.48 

BH-30 0.27 5.90 6.80 42.50 30.78 6.25 12.92 

BH-19 0.23 5.75 8.31 44.50 30.35 7.45 16.48 

BH2-6 0.29 5.90 8.05 50.00 31.07 8.25 18.45 

BH-105 0.21 5.25 7.75 47.00 29.14 5.75 12.81 

Bhubaneswar-1 0.28 7.35 6.01 41.00 32.22 5.40 12.36 

RP-1 0.29 15.65 5.22 29.50 30.53 5.20 11.8 

RP-2 0.17 15.55 5.17 36.00 32.05 6.25 13.41 

M-44/3 0.38 6.90 5.62 33.50 28.52 3.25 10.33 

Kankadi 0.10 1.00 11.96 101.50 23.50 1.37 2.18 

VTH-711/4 0.13 2.00 13.22 92.00 30.50 3.25 4.24 

NRCC Sel-2 0.18 5.90 7.41 51.50 30.06 5.20 10.22 

H-320 0.15 5.05 7.30 41.50 28.75 2.40 6.03 

Dhana 0.17 5.65 7.50 29.00 29.45 6.30 14.35 

BPP-8 0.19 4.25 7.67 54.15 28.67 6.25 13.87 

SEm(±) 0.01 0.31 0.29 1.63 0.36 0.20 - 

CD (P=0.05) 0.04 0.93 0.89 4.95 1.10 0.63 - 

 

Table 3: Estimates of variability for eleven component characters in cashew 
 

Characters Range 

Genotypic 

Coefficient of 

Variation (GCV) 

Phenotypic 

Coefficient of 

Variation (PCV) 

Heritability 

% 

Genetic 

advance 

Genetic 

advance  

(as% mean) 

Plant height (m) 2.67(Bhubaneswar-1)-5.25(BH-19) 17.07 18.23 87.66 1.30 32.92 

Trunk girth (cm) 36.75(NRCC Sel-2)-56.30(Kankadi) 12.74 13.28 92.02 11.65 25.19 

Canopy spread (E-W)(m) 3.02(M-44/3)-5.60(VTH-711/4) 18.27 19.60 86.86 1.56 35.08 

Canopy spread (N-S)(m) 3.20(H-320)-6.25(BH-19) 21.45 22.13 93.98 1.88 42.84 

Ground coverage of canopy (m2) 8.20(H-320)-26.54(BH-19) 34.36 35.41 94.13 10.91 68.68 

Sex ratio 0.10(Kankadi)-0.38(M-44/3) 32.94 34.62 90.57 0.14 64.59 

Nuts panicle-1 1.0(Kankadi)-15.65(RP-1) 63.45 63.81 98.85 8.34 129.95 

Nut weight (g) 5.17(RP-2)-13.22(VTH-711/4) 28.63 29.14 96.55 4.48 57.96 

Apple weight (g) 29.0(Dhana)-101.5(Kankadi) 41.59 41.85 98.76 42.3 85.15 

Shelling percent 23.5(Kankadi)-32.2(BBSR-1) 6.81 7.03 93.91 4.03 13.60 
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Nut yield (kg plant-1) 1.37(Kankadi)-8.25(BH 2-6) 35.92 36.37 97.53 3.79 73.08 

 

Conclusion 

Evaluation of fifteen cashew genotypes during the fruiting 

season 2019-20 revealed that genotype, BH2-6 recorded the 

maximum mean annual nut yield (8.25kg plant-1) at 4th harvest 

(6 years old plant). So, the genotype may be evaluated further 

(upto six harvest) before recommendation for commercial 

cultivation in the state of Odisha. Studies on variability 

revealed that genotypes, RP-1, Kankadi, VTH-711/4 and 

BH2-6 recorded high heritability alongwith high genetic 

advance and genetic gain (as% of mean) for the yield 

attributing parameters viz. nuts panicle-1 (98.85%, 8.34, 

129.95%), apple weight (98.76%,42.3, 85.15%), nut yield 

(97.53%, 3.79, 73.08%) and nut weight (96.55%, 4.48, 

57.96%) respectively. So, these genotypes may be selected as 

parent for future breeding programme in cashew. 
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