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Abstract

Sixteen genotypes of Bhut Jolokia were evaluated in
polyhouse with three replications at vegetable research
farm, CHF, CAU, Pasighat, Arunachal Pradesh. Correlation
and path analysis were carried out to study the character
association and contribution, respectively. Correlation
There was a great deal of significant variation for all the
characters among the genotypes. In the present
investigation, Correlation studies revealed that characters
like weight of ripe fruit (0.966, 0.874), fruit length (0.622,
0.503), weight of dry fruit (0.905, 0.805), dry fruit yield per
plant (0.903, 0.875) and capsaicin content (0.458, 0.393) was
observed significant positive correlation with fruit yield
per plant both at genotypic and phenotypic level. However,
at genotypic level, weight of ripe fruit had maximum positive
direct effect on fruit yield per plant (1.025) followed by dry
fruit yield per plant (0.865), fruit length (0.236), ascorbic
acid content (0.203). The findings of present study confirmed
that, weight of ripe fruit, fruit length, weight of dry fruit, dry
fruit yield per plant and capsaicin content were the important
characters for selection and chilli breeding programme.
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Introduction

Bhut Jolokia or King chilli or Habanero chile (Capsicum
chinense Jacq.) is a species of chilli that is native to
Amazon basin. The Dutch botanist, Nikolaus Joseph
von Jacquin, erroneously named the species as chinense
in 1776 as he believed that the species originated in
China. The species varies greatly in appearance and
characteristics of plant growth, flowering, fruit
morphology, taste and pungency, which makes very
difficult to identify (Singh et al. 2012). Yield is a complex

character controlled by large number of contributing
characters and their interaction. It is not only influenced
by a number of related characters which are governed
by few numbers of genes, but is also influenced to a
greater extent by environment. The study of correlation
coefficients will helps in simultaneous selection for more
than one character (Vidya et al. 2018). Chilli is an often
cross pollinated crop with high natural cross pollination
and this also contributes to its variability, the aim of any
breeding program depends on genetic diversity,
characters association and direct and indirect effects
on yield and its component character (Pandiyaraj et al.
2017).  A phenotypic correlation is usually estimated by
the product moment correlation (simple correlation).
The genotypic correlation in its true sense may be
interpreted as the correlation of breeding values (additive
genetic). Therefore, selection made for one trait
influenced the other linkage or pleotropically affected
traits. Correlation between yield and its components and
their relative contribution to the yield have a great
importance in planning effective breeding programmes
and selection of hybrids and parents. Correlation provides
information on relationship and does not give any idea
about their direct and indirect contribution.
Consequently, this information is sometimes misleading
with respect to identification of yield components. Path
coefficient analysis is one such method which partitions
correlation into direct and indirect effects (Wright, 1921
and Dewey and Lu, 1959). Path coefficient analysis
helps for sorting out the total correlations into direct
and indirect effects and useful in selecting high yielding
genotypes available (Yatung et al. 2014a). Correlation
simply measures the association between yield and other
traits, whereas path coefficient analysis permits the
separation of correlation into direct effects and indirect
effects (Shweta et al. 2018). Therefore, sixteen King
chilli genotypes were collected from different parts of
the country and an attempt was made to study
interrelationships among important characters and their
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direct and indirect effects on fruit yield by path
coefficient analysis.

Materials and Methods

The experiment was carried out in poly-house complex
at College of Horticulture and Forestry, CAU, Pasighat,
Arunachal Pradesh during 2015-2016. The experiment
was laid out with sixteen genotypes (Table1) in
randomized completely block design (RCBD) with three
replications with spacing (60 x 50 cm). Correlation and
path analysis was studied for characters viz., plant height
(cm), number of branch per plant, days to 50%
flowering, days to first picking, weight of ripe fruit (g),
fruit length (cm), number of fruit per plant, fruit yield
per plant (Kk), weight of dry fruit (g), dry fruit yield
per plant (Kg), ascorbic acid content (mg/100g),
capsaicin content (%) and pigment analysis.

Genotypic (vg) and phenotypic (vp) correlation
coefficients were estimated according to the formulae
given by Al-Jibouri et al. (1958). The significance of
phenotypic and genotypic correlation coefficient was
compared with table r values, as given by Fisher and
Yates (1963) at n-2 degree of freedom where ‘n’ denotes
number of genotypes. The path coefficient analysis was
done to calculate direct and indirect contribution of
different characters towards yield. The direct and
indirect effects were calculated by solving the following
set of simultaneous equations proposed by Dewey and
Lu (1959).

combinations (Table 2).  The genotypic correlation
coefficients were higher in magnitude than phenotypic
correlation coefficients for all the characters; indicated
strong association between the two characters
genetically. Correlation studies revealed that characters
like weight of ripe fruit (0.966, 0.874), fruit length
(0.622, 0.503), weight of dry fruit (0.905, 0.805), dry
fruit yield per plant (0.903, 0.875) and capsaicin content
(0.458, 0.393) had significant positive correlation with
fruit yield/plant both at genotypic and phenotypic level.
However, negative association of fruit yield/plant was
illustrious with plant height (-0.079, -0.111), number of
branch/plant (-0.161, -0.315), ascorbic acid content (-
0.255, -0.207), â-Carotene (-0.284, -.0233) and á-
carotene (-0.272, -.0261) both at genotypic and
phenotypic level, respectively.

Path coefficient analysis: Upon the assessment of
apparent relationship between yield and yield
components, it was felt necessary to partition the direct
and indirect effects of each character on yield to
understand the association more realistically (Table 3).
At phenotypic level, path coefficient analysis showed
that weight of ripe fruit had maximum direct positive
effect  on fruit yield per plant (0.716) followed by dry
fruit yield per plant (0.511), days to first picking (0.314),
number of fruits/plant (0.158), shelf life at ambient
temperature (0.117), capsaicin content (0.115), â-
carotene content (0.046) and ascorbic acid content
(0.023). While, maximum negative direct effects on fruit
yield/plant were recorded for days to 50% flowering (-
0.287) followed by weight of dry fruit (-0.157), fruit
length (-0.147), á-carotene content (-0.117), plant height
(-0.051) and number of branch/plant (-0.027) (Table
3). At genotypic level, weight of ripe fruit had maximum
positive direct effect on fruit yield/plant (1.025) followed
by dry fruit yield/plant (0.865), fruit length (0.236),
ascorbic acid content (0.203), á-carotene content
(0.104) shelf life at ambient temperature (0.061) and
days to first picking (0.048). However, maximum
negative direct effect on fruit yield per plant were
observed by weight of dry fruit (-1.012) followed by
days to 50% flowering (-0.253), plant height (-0.171),
number of fruit/plant (-0.159), number of branch/plant
(-0.106), â-carotene content (-0.069) and capsaicin
content (-0.0124) (Table 3).

At phenotypic level, the weight of dry fruit imposed
high positive indirect effect on fruit yield per plant was
recorded through weight of ripe fruit (0.630), followed
by dry fruit yield/plant through weight of ripe fruit
(0.517), weight of dry fruit through dry fruit yield/plant
(0.440), fruit length through weight of ripe fruit (0.380),
weight of ripe fruit through dry fruit yield/plant (0.369),

Table 1:  List of Chilli genotypes with their sources of
collection
Genotype Source 
CHFKC-1 Along , Arunachal Pradesh (A.P) 
CHFKC-2 Palin (A.P.) 
CHFKC-3 Yazali (A.P.) 
CHFKC-4 Kurungkumey (A.P.) 
CHFKC-5 Mebo (A.P.) 
CHFKC-6 Pasighat (A.P.) 
CHFKC-7 Kiyit ( A.P ) 
CHFKC-8 Imphal (Manipur) 
CHFKC-9 Tseipama (Nagaland) 
CHFKC-10 Daporijo ( A.P ) 
CHFKC-11 Mariyang ( A.P ) 
CHFKC-12 Pasighat ( A.P ) 
CHFKC-13 Dimapur (Nagaland) 
CHFKC-14 Mariyang ( A.P ) 
CHFKC-15 Pasighat ( A.P ) 
CHFKC-16 Along ( A.P ) 
 

Results

Genotypic and phenotypic correlation: The
phenotypic and genotypic correlation coefficients among
different characters were worked out in all possible
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days to 50% flowering through days to first picking
(0.297), capsaicin content through weight of ripe fruit
(0.285), fruit length through dry fruit yield/plant (0.241),
fruit length through days to first picking (0.118), number
of fruit per plant through dry fruit yield/plant (0.112)
and capsaicin content through dry fruit yield per plant
was observed (0.107) (Table 3). However, negative
indirect effect on fruit yield/plant were showed by days
to first picking through days to 50% flowering (-0.271)
followed by number of fruit/plant through weight of
ripe fruit (-0.2143), shelf life at ambient temperature
through weight of ripe fruit (-0.201), â-carotene content
through weight of ripe fruit (-0.186), â-carotene content
through dry fruit yield/plant (-0.1710), ascorbic acid
content through weight of ripe fruit (-0.167), á-carotene
content through weight of ripe fruit (-0.164), weight of
ripe fruit through weight of dry fruit (-0.136), dry fruit
yield/plant through weight of dry fruit (-0.135) and á-
carotene content through days to first picking (-0.115)
(Table 3). At genotypic level, weight of dry fruit imposed
high positive indirect effect through weight of ripe fruit
(0.923) followed by dry fruit yield/plant through weight
of ripe fruit (0.839), weight of dry fruit through dry
fruit yield/plant (0.838), weight of ripe fruit  through
dry fruit yield/plant (0.708), fruit length through weight
of ripe fruit (0.578), number of fruit/plant through
weight of dry fruit (0.531), fruit length through dry
fruit yield/plant (0.473), â-carotene content through
weight of dry fruit (0.434), capsaicin content through
weight of ripe fruit (0.427), capsaicin content  through
dry fruit yield/plant (0.241) and days to first picking
through  weight of ripe fruit (0.162) (Table 3). However,
in the case of negative indirect effect, high negative
indirect effect was exerted by dry fruit yield/plant
through weight of dry fruit (-0.981), followed by weight
of ripe fruit through weight of dry fruit (-0.912), number
of fruit/plant through weight of ripe fruit (-0.556), fruit
length through weight of dry fruit (-0.523), â-carotene
content through dry fruit yield/plant (-0.343), shelf life
at ambient temperature through weight of ripe fruit (-
0.286), capsaicin content through weight of dry fruit (-
0.265), á-carotene content through weight of ripe fruit
(-0.257), ascorbic acid content through weight of ripe
fruit  (-0.247), days to first picking through days to
50% flowering (-0.238), number of branch/plant through
dry fruit yield/plant (-0.212) (Table 3).

Discussion

In the present investigation, the genotypic correlation
coefficients were higher in magnitude than phenotypic
correlation coefficients for all the characters; indicated
strong association between the two characters

genetically. Correlation studies revealed that characters
like weight of ripe fruit, fruit length, weight of dry fruit,
dry fruit yield/plant and capsaicin content had significant
positive correlation with fruit yield/plant both at genotypic
and phenotypic level. Similar results were also reported
by Datta and Jana (2010), Ullah et al. (2011), Kumar et
al. (2012), Krishnamurthy et al. (2013), Amit et al. (2014)
and Dubey et al. (2015) in their experiments. However,
negative association of fruit yield per plant was illustrious
with plant height and number of branch/plant both at
genotypic and phenotypic level, indicated that fruit yield
and plant height and number of branch/plant could not
be improved simultaneously through selection and
suggested that, this character should not be emphasized
for direct selection of high yielding genotype. So,
independent selection for this trait could be made to get
improved population.

In the present investigation at genotypic level, fruit yield
per plant was taken as dependent variable and other 14
traits were considered as causal variables. Weight of
ripe fruit had maximum positive direct effect on green
fruit yield/plant followed by dry fruit yield/plant and fruit
length at genotypic level; indicated that these are the
real independent characters and have maximum
contribution towards increase in fruit yield per plant.
These observations were conformity with Kumari et al.
(2011), Vikram et al. (2014) and Yatung et al. (2014a).
The high positive direct effect of weight of ripe fruit on
fruit yield per plant was counter balanced by its positive
indirect effect via plant height, days to first picking,
fruit length, weight of dry fruit, dry fruit yield/plant and
capsaicin content. However, high positive direct effect
of dry fruit yield/plant on  green fruit yield per plant
was counter balanced by its positive indirect effect via
number of branch per plant, days to 50% flowering,
days to first picking, weight of ripe fruit, fruit length,
number of fruit per plant and capsaicin content. Negative
direct effect on fruit yield per plant was imposed by
weight of dry fruit (both at phenotypic and genotypic
level), days to 50% flowering (both at phenotypic and
genotypic level), plant height (both at phenotypic and
genotypic level), number of branch/plant (both at
phenotypic and genotypic level), number of fruit/plant
(genotypic level).  High negative indirect contribution
of dry fruit yield/plant via weight of dry fruit followed
by weight of ripe fruit through weight of dry fruit,
number of fruit/plant through weight of ripe fruit, fruit
length through weight of dry fruit, â-carotene content
through dry fruit yield/plant, shelf life at ambient
temperature through weight of ripe fruit, capsaicin
content through weight of dry fruit, á-carotene content
through weight of ripe fruit, ascorbic acid content
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through weight of ripe fruit, days to first picking through
days to 50% flowering, number of branches/plant
through dry fruit yield per plant. These results were in
concurrence with the results of Vikram et al. (2014)
and Yatung et al. (2014a & 2014b)

Conclusion

On the basis of correlation association analysis, it could
be concluded that the selection criteria based on weight
of ripe fruit, weight of dry fruit, fruit length, and dry
fruit yield/plant can provide better results for the
improvement of fruit yield in Bhut Jolokiai. With an eye
to the future, King chilli may soon gain more repute for
their health benefits as antioxidant becomes an everyday
word to consumers than they have in the past. The
genetic basis of the different traits needs to be assessed
in order to ascertain their constancy in population with
the application of DNA markers linked to the respective
traits for molecular characterization of these genotypes
of Capsicum chinense.

lkjka'k

Hkwr tksyksfd;k@fdax fepZ ds lksyg izHksnksa dk ewY;kadu ikWyhgkml
esa rhu izfrd̀fr;ksa ds lkFk lCth vuqla/kku QkeZ] lh,p,Q] lh,;w]
iklh?kkV ¼v:.kkpy izns”k½ esa fd;k x;k ftlesa Øe”k% xq.k
lEcU/k ;ksxnku dks Kkr djus ds fy, lglaca/k vkSj iFk fo”ys’k.k
fd;k x;kA vkilh lglaca/k izHksnksa ds chp lHkh xq.kksa ds fy,
egRoiw.kZ fHkUurk ik;hA lglaca/k v/;;uksa ls ;g irk pyk fd
ifjiDo Qy dk Hkkj ¼0-966] 0-874½] Qy dh yackbZ ¼0-622]
0-503½] lw[ks Qy dk Hkkj ¼0-905] 0-805½ dk otu] izfr ikS/k lw[ks
Qyksa dh mit ¼0-903] 0-875½ vkSj dSIlsfdu lkexzh ¼0-458]
0-393½ ds e/; lkFkZd /kukRed lg&lEcU/k mit ds fy,
vuqokaf”kd ,oa ckg~;n`“; :Ik ds Lrj ij ik;k x;kA gkykafd]
vuqokaf”kd Lrj ij] ids gq, Qy ds otu ij izfr ikS/ks ¼1-025½]
lw[ks Qyksa dh iSnkokj ¼0-865½] Qyksa dh yackbZ ¼0-236½] ,LdkWfcZd
,flM dh ek=k ¼0-203½ ds ckn Qy ds mit ij vf/kdre
ldkjkRed izR;{k ÁHkko ns[kk x;kA orZeku v/;;u ds fu’d’kksZa ls
iqf’V gksrh gS fd ifjiDoo Qy] Qy dh yaCkkbZ] lw[ks Qy dk
otu] ikS/ksa vkSj dSIlSfdu dh ek=k ds lw[ks Qy ds mit dk p;u
vkSj fepZ iztuu dk;ZØe ds fy, egRoiw.kZ ?kVd gSaA

References

Al-Jibouri HA, Miller PA and Robinson HF (1958) Genotypic
and environmental variances and covariance in an upland
cotton cross of inter specific origin. J Agron 50 (10):633-
636.

Amit K, Ahad I, Kumar V and Thakur S (2014) Genetic variability
and correlation studies for growth and yield characters in
chilli (Capsicum annuum L.). J Spices Aromatic Crops 23
(2):170–177.

Datta S and Jana JC (2010) Genetic variability, heritability and
correlation in chilli  genotypes under Terai zone of West
Bengal. SAARC J Agri 8(1):33-45.

Dewey JR and Lu KH (1959) A correlation and path coefficients
analysis of crested wheatgrass seed production. J Agron
51: 515-518.

Dubey RK, Singh V, Upadhyay G, Pandey AK and Prakash, D
(2015) Assessment of phytochemical composition and
antioxidant potential in some indigenous chilli genotypes
from North East India. Food Chem 188: 119–125.

Fisher RA and Yates F (1963) Statistical tables for biological,
agricultural and medical research. Oliver and Boyd. Ltd, pp
63.

Krishnamurthy SL, Reddy MK and Rao MA (2013) Genetic
variation, path and correlation analysis in crosses among
Indian and Taiwan parents in chilli. Veg Sci 40(2): 210-213.

Kumar D, Bahadur V, Rangare SB and Singh D (2012) Genetic
variability, heritability and correlation studies in chilli
(Capsicum annuum L.). HortFlora Res Spect 1(3):248-
252.

Kumari SS, Jyothi KU, Reddy VC, Srihari D, Sankar AS and
Sankar CR (2011) Character association in paprika
(Capsicum annuum L.). J Spices Aromatic Crops 20 (1):43–
47.

Pandiyaraj P,  Lakshmanan V,  Yadav RK, Vijay SK and Prasanth
KN (2017) Genetic correlation and path coefficient analysis
in chilli germplasm. Res Environ Life Sci 10(5): 425-428.

Shweta B, Satish HR, Jagadeesha D, Hanachinmani RC and
Dileepkumar AM (2018) Genetic correlation and path
coefficient analysis in chilli (Capsicum annuum L.)
genotypes for growth and yield contributing traits. J
Pharmac Phytochem 7(2): 1312-1315.

Singh BK, Pathak KA and Ngachan SV (2012) IC-590813: a
primitive line of King chilli (Capsicum chinense Jacq.).
SAARC AgriNews 6(2): 9.

Ullah MZ, Hasan MJ, Saki, AI, Rahman MA and Biswas PL
(2011) Association of correlation and cause-effect analysis
among morphological traits in chilli (Capsicum frutescens
L.). Intl J Bio Res 10(6):19-24.

Vidya C, Jagtap VS and Santhosh N (2018) Correlation and path
coefficient analysis for yield and yield attributing characters
in chilli (Capsicum annuum L.) genotypes. Intl J Current
Microbio Applied Sci 7(1): 3265-3268.

Vikram A, Warshamana IK and Gupta M (2014) Genetic
correlation and path coefficient studies on yield and
biochemical traits in chilli (Capsicum annuum L). Intl J
Farm Sci, 4(2):70-75.

Wright S (1921) Correlation and causation. J Agric Res 20(7):
557-585.

Yatung T, Dubey  RK, Singh V, Upadhyay G and Pandey AK
(2014a) Selection parameters for fruit yield and related
traits in chilli (Capsicum annuum L.). Bangladesh J Bot
43(3): 283-291.

Yatung T, Dubey RK, Singh V and Upadhyay G (2014b) Genetic
diversity of chilli (Capsicum annuum L.) genotypes of
India based on morpho-chemical traits. Australian J Crop
Sci 8(1): 97-102.


	7 69613 Bhut Jholokia Revised

