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INTRODUCTION

Bell pepper (Capsicum annuum L. var. grossum Sendt.;
2n=2x=24) a member of family Solanaceae, commonly
known as sweet pepper or Shimla mirch is native of Mexico
with secondary centre of origin in Guatemala (Bukasov, 1930).
In India, bell pepper was first introduced by the Britishers in
the 19th century in Shimla hills and is commercially grown in
Himachal Pradesh, Jammu and Kashmir, Uttrakhand,
Arunachal Pradesh and Darjeeling district of West Bengal
during summer rainy months and as an autumn-winter crop
in Maharashtra, Karnataka, Tamil Nadu and Bihar. In India, it
is cultivated over an area of 46 thousand hectares with the
production of 288 thousand metric tonnes (Anonymous, 2016)
and is grouped under non-traditional category of vegetables
(Kalloo and Pandey, 2002). It is grown world wide for its
delicate taste, pleasant flavour, colour and is one of the highly
remunerative vegetables cultivated in most parts of the world
especially in temperate regions of Central and South America
and European countries. Bell pepper fruits are generally
blocky, square, thick fleshed, three to four lobed, low to mild
pungency and have a glossy exterior of different, vivid colours
including green, red, yellow, orange, purple and brown to
black. It has attained a status of high value crop in recent years
and occupies a pride place among vegetables because it adds
delicacy to every dish and is one of the most popular salad
ingredients of the world coupled with appreciable quantities
of vitamin C  (Chassy et al., 2006), provitamin A (β-carotene)
and oxygenated carotenoids (capsanthin, capsorubin and
cryptocapsin) and neutral phenolic compounds or flavonoids

called quercertin, luteolin and capsaicinoids which are
beneficial for prevention of common degenerative diseases
such as cancer, cardiovascular diseases, cataracts, diabetes,
Alzheimer’s and Parkinson’s (Hasler, 1998 and Rios et al.,
2013). Fruit quality, along with fruit yield and resistance to
insect-pest and diseases is an important criteria in capsicum
breeding programs (Kumar et al., 2015). Quality bell pepper
is not only in big demand for home consumption, but also
have great export potential. The desired quality characteristics
in bell pepper include high TSS, ascorbic acid, capsanthin
content and thick pericarp of the fruits (Bhat et al., 2016).
Improvement in fruit quality that does not lower the fruit yield
is need of the hour to benefit all the capsicum growers and
consumers. Like fruit yield, quality is not easily amenable to
selection due to its complex nature. Therefore, efforts to
enhance bell pepper productivity with quality must receive
top priority. For planning and execution of a successful
breeding program, the most essential pre-requite is the
availability of substantial desirable genetic variability for
important characters in the germplasm and the extent to which
the desirable characters are heritable. Knowledge of correlation
between different quality characters are basic and foremost
endeavor to find out guidelines for selection of quality
genotypes and selective importance of direct and indirect
influence of each of the quality traits on yield so as to improve
the plant as a whole rather than individual trait.  In this regard
a good number of works has been reported by many workers
viz., Afroza et al. (2013), Kumar et al. (2015), Sharma and
Sridevi ( 2016), Thapa et al. (2016), Kadwey et al. (2016),
Padilha et al. (2016), Rohini et al. (2017), Shumbulo et al.
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(2017) and Thakur et al. (2017). In the present investigation,
an attempt was made to unravel the variability and correlation
between quality parameters of advance breeding lines and
lines from AVRDC for four important quality characters.

MATERIALS AND METHODS

The present investigation was undertaken at the Experimental
Farm of Department of Vegetable Science and Floriculture,
CSK Himachal Pradesh Krishi Vishvavidyalaya, Palampur, (HP),
India from February-August 2015. The investigation was
carried out for 46 genotypes (43 F5 progenies, one susceptible
check and two resistant checks) of bell pepper derived from
different inter-varietal crosses and had been selected earlier in
the Department of Vegetable Science and Floriculture, CSK
Himachal Pradesh Krishi Vishvavidyalaya, Palampur. Fourty
six genotypes (Table 1) were evaluated along with susceptible
check (California Wonder) and resistant checks (EC-464107)
and (EC-464115) in randomized block design in 2015 with
three replications. The seedlings were transplanted with an
inter and intra row spacing of 60 cm and 45 cm, respectively
during the second week of April. Fruits of five plants were
harvested at marketable stage for recording fruit yield per plant.
Pericarp thickness was estimated with the help of Vernier
Caliper. Capsanthin content in red ripe fruits was determined
as per procedure given by AOAC (1980). Ascorbic acid content
was estimated at marketable green fruit stage by ‘2, 6-
Dichlorophenol-Indophenol Visual Titration Method’ as
described by Ranganna (1979). Total Soluble Solids (TSS) was
determined with the help of “Erma Hand Refractometer” under
room temperature conditions and readings were taken as per
method given by (AOAC 1970). The analysis of variance was
analyzed for ANOVA as per the method suggested by Panse
and Sukhatme (1984). The phenotypic, genotypic coefficients
of variation were estimated following Burton and De Vane
(1953), heritability and genetic advance as per Johnson et al.

1955. Phenotypic and genotypic correlations were calculated
as per Al-Jibouri, 1958 and path coefficient at phenotypic and
genotypic level was carried out following Dewey and Lu, 1959.

RESULTS AND DISCUSSION

The analysis of variance showed that the genotypes differ
significantly among themselves for the characters studied,
indicating presence of adequate variability. These findings
are in close conformity with earlier workers for pericarp
thickness (Kumari 2013 and Muhammad et al., 2015),
marketable fruit yield per plant (Maga et al., 2013), capsanthin
(Kumar 2013 and Shaha et al., 2014), ascorbic acid (Pandey
et al., 2013, Kumar et al.,2015 and Muhammad et al., 2015)
and TSS (Tsegay et al., 2013 and Naik et al., 2014). The range,
mean values, phenotypic and genotypic coefficients of
variations, heritability and genetic advance as percentage of
mean for capsanthin content, ascorbic acid content, TSS,
pericarp thickness and marketable fruit yield per plant are
presented in Table 2.
The genotypic coefficients of variation (gcv) were slightly higher
than their corresponding phenotypic coefficient of variation
(pcv) which indicated that though there is a strong inherent
association between various characters studied, the
phenotypic expression of the correlation gets reduced under
the influence of environment. Similar results have also been
reported by Maga et al. (2013), Pandey et al. (2013), Thakur
et al. (2013), Kumari et al. (2013)   and Rana et al. (2015) in
bell pepper.  High to moderate values of PCV and GCV (i.e.
high for capsanthin content (45.84%, 45.70%), ascorbic acid
content (40.06%, 40.02%) and moderate for total soluble
solids (22.81%, 21.37%) and marketable fruit yield per plant
and low for pericarp thickness (13.71%, 6.47%). High to
moderate values of PCV and GCV are indicative of sufficient
variability ensuring ample scope for improvement through
selection. The estimates of heritability act as a predictive

Table1 : Description of parental bell pepper lines used in the study
Sr. No. Progeny Pedigree Sr. No. Progeny Pedigree
1 P-1  ( P13 X KS)-9-8-2 24 P-24 ( P14 X KS)-43-5-1
2 P-2 ( P13 X KS)-12-1-1 25 P-25 ( P14 X KS)-70-5-2
3 P-3 ( P13 X KS)- 15-2-1 26 P-26 ( P14 X KS)-52-1-1
4 P-4 ( P13 X KS)-15-3-2 27 P-27 ( P14 X KS)-52-2-7
5 P-5 ( P13 X KS)-16-6-1 28 P-28 ( P14 X KS)-70-8-1
6 P-6 ( P13 X KS)-24-1-2 29 P-29 ( P14 X KS)-53-3-2
7 P-7 ( P13 X KS)-24-2-1 30 P-30 ( P14 X KS) -76-3-1
8 P-8 ( P13 X KS)-24-3-1 31 P-31 ( P14 X KS)- 54-2-1
9 P-9 ( P13 X KS)-24-3-8 32 P-32 ( P14 X KS)-55-3-1
10 P-10 (P13 X KS)-28-4-1 33 P-33 ( P14 X KS)-57-4-1
11 P-11 ( P13 X KS)-28-4-9 34 P-34 ( P14 X KS)-57-6-1
12 P-12 ( P13 X KS)-34-1-2 35 P-35 ( P14 X KS)-58-2-1
13 P-13 ( P13 X KS)-38-1-4 36 P-36 ( P14 X KS)-68-2-1
14 P-14 ( P13 X KS)-38-2-1 37 P-37 ( P14 X KS)- 70-4-1
15 P-15 ( P13 X KS)-38-2-6 38 P-38 ( P14 X KS)- 72-1-1
16 P-16 ( P13 X KS)-38-10-2 39 P-39 ( P14 X KS)- 73-1-1
17 P-17 ( P13 X KS)-38-12-4 40 P-40 ( P14 X KS)- 76-2-1
18 P-18 ( P13 X KS)-42-1-2 41 P-41 ( P14 X KS)- 45-10-1
19 P-19 ( P13 X KS)-42-4-1 42 P-42 ( P14 X KS)- 45-10-1
20 P-20 ( P13 X KS)-83-8-2 43 P-43 ( P14 X KS)- 57-2-1
21 P-21 ( P13 X KS)-84-4-1 44 EC-464107 Resistant check
22 P-22 ( P13 X KS)-84-2-2 45 EC-464115 Resistant check
23 P-23 ( P14 X KS)-43-6-1 46 California Wonder Susceptible check
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instrument in expressing the reliability of phenotypic value.
Therefore, it helps the breeder to make selections for a
particular character when heritability is high. Heritability in
broad sense is a parameter of tremendous significance as its
magnitude indicates the reliability with which a genotype can
be recognized by its phenotypic expression.

The genetic advance is a useful indicator of the progress that
can be expected as a result of exercising selection on the
pertinent population.

The heritability was recorded high for ascorbic acid (99.83%),
capsanthin content (99.39%), marketable fruit yield per plant
(93.84%) and TSS (87.76%) indicating that these traits were
less influenced by environment. It was low for pericarp
thickness (22.22%). The highest genetic advance was
predicted for capsanthin content (93.86%) followed by
ascorbic acid content (82.37%) and marketable fruit yield per
plant (57.16). However, it was moderate (41.23%) for TSS and
low (6.28%) for pericarp thickness. The higher estimates of
heritability coupled with high to moderate genetic advance
for capsanthin content, ascorbic acid content, TSS and
marketable fruit yield per plant indicated that heritability of the

trait is mainly owing to additive effects and consequently a
high genetic gain is expected from selection under such a
situation. However, low heritability associated with low genetic
advance for pericarp thickness is indicative of non-additive
gene action and consequently improvement of these traits
through recombination breeding is possible. Similar results
were obtained by earlier workers for ascorbic acid content
(Pandey et al., 2013), TSS (Naik et al., 2014), pericarp thickness
(Sood et al.,2011 and Naik et al., 2014) and marketable fruit
yield per plant (Ahmed et al., 2012 and Kumari, 2013). The
genotypic correlations were higher than their corresponding
phenotypic for all the traits under study suggesting strong
inherent association between these traits at genotypic level
(Table3).

At phenotypic and genotypic level, pericarp thickness showed
positive association with capsanthin content and ascorbic acid
content, thus indicating that selection for capsanthin content
would simultaneously lead to an improvement in pericarp
thickness and ascorbic acid. The genotypic correlations were
partitioned into direct and indirect effects to know the relative
importance of the components (Table 4).  Ascorbic acid con

Table 2: Range, mean, phenotypic coefficient of variation (pcv), genotypic coefficient of variation (gcv), heritability and genetic advance in bell
pepper
Trait Range Mean pcv (%) gcv (%) Herit Genetic

ability(h2
bs) advance

(% of mean)
Capsanthin content (ASTA units) 54.03-505.94 222.11+ 4.60 45.84 45.7 99.39 93.86
Ascorbic acid content (mg/100g) 40.22-218.26 94.43 + 0.91 40.06 40.02 99.83 82.37
Total soluble solids (0Brix) 1.85-4.80 2.88 + 0.13 22.81 21.37 87.76 41.23
Pericarp thickness (mm) 3.33-4.70 4.04 + 0.28 13.71 6.47 22.22 6.28
Marketable fruit yield per plant (g) 80.00-2265.00 1417.70+ 60.10 29.57 28.65 93.84 57.16

Table 3 : Phenotypic (P) and genotypic (G) correlation coefficients among marketable fruit yield and quality traits in bell pepper

Character Pericarp Capsanthin Acorbic    TSS
thickness content  acid content

Marketable fruit yield P 0.146 0.114 -0.105 -0.153
per plant G 0.244* 0.117 -0.108 -0.175*
Pericarp thickness P 0.159 -0.085 0.085

G 0.347* -0.178* -0.324*
Capsanthin content P 0.159 -0.054

G 0.159 -0.062
Ascorbic acid content P -0.086

G -0.092
*Significant at 5% level

Table 4 :  Path coefficients showing at phenotypic (P) and genotypic (G) levels and direct and indirect effects of quality traits on marketable
fruit yield in bell pepper

Capsanthin Ascorbic Total Correlation
Pericarp content acid soluble coefficient with

Character  thickness content solids Marketable fruit
 yield per plant

Pericarp thickness P 0.0028 -0.0008 -0.0003 0.0003 0.146
G -0.0675 0.0078 -0.0006 0.0259 0.244*

Capsanthin content P 0.0004 -0.0057 -0.0022 0.0000 0.114
G -0.0205 0.0257 -0.0024 0.0012 0.117

Ascorbic acid content P 0.0001 -0.0013 -0.0091 0.0001 -0.105
G -0.0038 0.0061 -0.0103 0.0022 -0.108

Total soluble solids P -0.0003 0.0001 0.0003 -0.0028 -0.153
G 0.0239 -0.0004 0.0003 -0.0733 -0.175*

Residual effect: P = 0.0195; G = - 0.0013; The Bold values indicate direct effects.
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tent and total soluble solids had non-significant negative cor-
relation with marketable fruit yield per plant. The negative
genotypic correlation of these traits with marketable fruit yield
and negative direct effects was counter balanced by positive
indirect path. The low magnitude of residual effect at pheno-
typic level (0.0195) and negative at genotypic level (-0.0013)
indicated that the traits included in the present investigation
accounted for most of variation present in the dependent vari-
able i.e. marketable

fruit yield per plant. This indicated that for quality traits like
capsanthin content (P-11), ascorbic acid (P-3) and TSS (P-1)
progenies can be further put to direct use as cultivars or
involved in future breeding programmes for enhancing the
fruit quality in bell pepper varieties. Further, to keep balance
between marketable fruit yield per plant and quality traits in
bell pepper, it is necessary that genotypes with high fruit yield
per plant be given weightage after that other quality traits.

REFERENCES

Afroza, B., Khan, S. H., Chattoo, M. A., Muftis, P. K. and Mukhdoom,
M.I. 2013. Variability studies for quality traits in bell pepper. Asian J.
Hort. 8: 358-360.

Ahmed, N., Singh, S. R., Lal, S, and Mir, K. A. 2012. Genetic variability
in bell pepper (Capsicum annuum L.) under high altitude environment.
Indian J. PI. Genet. Resources. 25: 304-306.

Al-Jibouri, H. A., Millar, P. A. and Robinson, H. F. 1958. Genotypic
and environmental variances and co-variances in upland cotton cross
of Interspecific origin. Agron.J. 50: 633-636.

Anonymous. 2016. Indian Horticulture Database. National
Horticulture Board, Ministry   of Agriculture, Government of India,
Gurgaon.

AOAC. 1970. Official Methods of Analysis of the Association of
Official Analytical Chemists. (Ed. William Hortwitz). Benzamin
Franklin Station, Washington, D.C.

AOAC. 1980. Official Methods of Analysis of the Association of
Official Analytical Chemists. (Ed. William Hortwitz). Benzamin
Franklin Station, Washington, D.C.

Bhat, T. A., Mushtaq, F., Hajam, M. A., Zehra, S. B., Nighat, M. and
Rather, M. 2016. Standardisation of organic sources and pruning
patterns on grading and quality of sweet pepper (Capsicum annuum
var. grossum) cv. shalimar hybrid-2 under protected conditions.  The
Bioscan. 11(3): 1771-1774.

Bukasov, S. M. 1930. The cultivated plants of Mexico, Guatemala
and Columbia. Bull. Appl. Bot. Genet. Pl. Breed. Suppl. 47: 261-
273.

Burton, G. W. and DeVane, E. W. 1953. Estimating heritability in tall
fescue (Festuca arundinacea) from replicated clonal material. Agron.
J. 45: 478-481.

Chassy, A. W., Bui, L., Renaud, E. N. C., Horn, M. V. and Mitchell,
A. E. 2006. Three year comparison of the content of antioxidant
micro-constituents and several quality characteristics in organic and
conventionally managed tomatoes and bell peppers. J. Agric. Food
Chem. 54(21): 8244-8252.

Dewey, D. R. and Lu, K. H. 1959. A correlation and path analysis of
components of crested wheat grass seed production. Agron. J. 51:
515-518.

Hasler, C. M. 1998. Functional foods. Their role in disease prevention
and health. J. of Food  Technol.  52: 63-69.

Johnson, H. W., Robinson, H. F. and Comstock, R. E. 1995. Estimates
of genetic and environmental variability in Soybean. Agron. J. 47:314-

318.

Kalloo, G and Pandey, A. K. 2002. Commendable progress in research.
Hindu Survey of Ind. Agric.  PP. 159-163 .

Kadwey, S., Ashwini, D., Prajapati, S. and Telugu, R. K. 2016.
Correlation and path co-efficient analysis of quantitative and qualitative
traits in chilli (Capsicum annuum L). The Bioscan . 10(4): 1909-1914.

Kumar, V. 2013. Evaluation of bell pepper (Capsicum annuum L. var.
grossum Sendt.) hybrids in modified naturally ventillated quonset
polyhouse. MSc. Thesis, University of Agric. Sci., Palampur.

Kumar, V., Pathania, N. K. and Kumar, N. 2015. Evaluation of bell
pepper (Capsicum annuum L. var. grossum Sendt.) genotypes for
quality traits in modified naturally ventilated polyhouse.  Asian J.
Plant Sci. Res. 5: 35-37.

Kumar, V., Pathania, N. K. and Devi, M. 2015. Determining
relationships between different horticultural and quality traits in bell
pepper (Capsicum annuum L. var grossum Sendt.) genotypes with
path coefficient analysis. Environ. Eco. 33(8): 1892-1897.

Kumari, S. 2013. Genetic variability studies in bell pepper (Capsicum
annuum L.). Asian J. Hort.  8: 280-284.

Maga, T. J., Uguru, M. I. and Ogbonna, P.E. 2013. Variability and
association studies on yield and yield characteristics in aromatic nsukka
yellow pepper. Int. J. Pl. Breed. Res. 7: 90-95.

Muhammad, F., Ramzan, A., Chattha, M. R., Qasim, U., Nawab, N.
N. and Hidyatullah. 2015. Studies on performance of bell pepper
hybrids under plastic polytunnel. Sci. Technol. 34:155-157.

Naik, K. B., Sridevi, O. and Salimath, P. M. 2014. Genetic analysis of
quantitative and qualitative characters in segregating population of
sweet pepper (Capsicum annuum L. var. grossum Sendt.) under shade
house conditions.  Biol. Info. Lett. 11: 474-480.

Padilha, H. K. M., Sigales, C. V., Villela, J. C., Valgas, R. A. and
Barbieri, R. L. 2016. Agronomic evaluation and morphological
characterization of chilli peppers (Capsicum annuum) from Brazil.
Aust. J. Basic & Appl. Sci.  10(13):63-70.

Pandey, V., Chura, A., Arya, M. C. and Ahmed, Z. 2013. Variability
parameter for quantitative and qualitative traits in sweet pepper in
mid hills of Western Himalaya. Veg. Sci .40: 37-39.

Panse, V.G. and Sukhatme, P.V. 1984. Statistical Methods for
Agricultural Workers. ICAR, New Delhi. p.359.

Rana, M., Sharma, R., Sharma, P., Kumar, S., Kumar, D. and Dogra,
R. K. 2015. Correlation and path- coefficient analysis for yield and its
contributing traits in Capsicum (Capsicum annuum. L.). Intl. J. Farm
& Alli. Sci. 52: 66-73.

Ranganna, S. 1979. Manuals of Analysis of Fruits and Vegetable
Products. Tata McGraw Hill Book Company, New Delhi p.130.

Rios, A. K. B., Juarez, L. A. M., Aguilar, G. A. G. and Meza, N. G.
2013.  Antioxidant activity of the phenolic and oily fractions of different
sweet bell peppers. J. Mex. Chem. Soc. 57: 137-143.

Rohini, N., Lakshmanan, V., Saraladevi, D., Joel, J. A. and
Govuindarasu, P. 2017. Performance evaluation and variability studies
in F2 progenies of hot pepper (Capsicum annuum L. annuum). Int. J.
Curr. Microbiol. App. Sci. 6(3): 1314-1324.

Shaha, R. K., Rahman, S. and Asrul, A. 2014. Bioactive compounds
in chilli pepper (Capsicum annuum L.) at various ripening (green,
yellow and red) stages. Annals Hort. Res. 4:27-34.

Sharma, M. and Sridevi, O. 2016. Genetic variability and character
association analysis in chilli. The Bioscan. 11(3): 1675-1678.

Shumbulo, A., Nigussie, M. and Alamerew, S. 2017. Correlation and
path coefficient analysis of hot pepper (Capsicum annuum L.) genotypes
for yield and its components in Ethiopia.  Adv. Crop Sci. Tech. 5(3): 2-
5.

Sood, S., Kumar, N., Chandel, K.S. and Sharma, P. 2011.



13

GENETIC ARCHITECTURE OF QUALITY TRAITS

Determination of genetic variation for morphological and yield traits
in bell pepper (Capsicum annum var. grossum). Ind. J. Agric. Sci.
81:590-594.

Thakur, K. S., Kashyap, S. and Mehta, D. K. 2013. Correlation studies
in bell pepper (Capsicum annuum L.). Green Farming. 4: 634-636.

Thakur, S., Thakur, R. and Mehta, D. K. 2017. Evaluation of genotypes
of bell pepper (Capsicum annuum L.) in cold desert zone of Tabo
valley of Spiti district of Himachal Pradesh. Internat. J. agric.Sci.
13(1): 30-33.

Thapa, U., Mondal, R., Mallick, D. and Das, A. 2016. Standardization
of growing media, yield and quality of sweet pepper (Capsicum
annuum) under soilless culture. The Ecoscan. 9: 395-400.

Tsegay, D., Tesfaye, B., Mohammed, A., Yirga, H. and Bayleyegan,
A. 2013. Effects of harvesting stage and storage duration on postharvest
quality and shelf life of sweet bell pepper (Capsicum annuum L.)
varieties under passive refrigeration system. Int. J. Biotechnol. Mol.
Biol. Res. 4:  98-104.



14

THE JOURNAL
The Bioscan is an international quarterly journal of life
sciences with international editorial board. The journal is
online and details can be seen (downloaded from the site.
www.thebioscan.in). For any query e-mail at
m_psinha@yahoo.com & dr.mp.sinha@gmail.com can be
used.

AIM & SCOPE

The journal aims to publish original peerly reviewed/
refereed research papers/reviews on all aspects of life
sciences.

SUBMISSION OF MANUSCRIPT

Only original research papers are considered for
publication. The authors may be asked to declare that the
manuscript has not been submitted to any other journal
for consideration at the same time. Two hard copies of
manuscript and one soft copy, complete in all respects
should be submitted. The soft copy can also be sent by e-
mail as an attachment file for quick processing of the paper.

FORMAT OF MANUSCRIPT

All manuscripts must be written in English and should be
typed double-spaced with wide margins on all sides of
good quality A4 paper.

First page of the paper should be headed with the title
page, (in capital, font size 16), the names of the authors
(in capitals, font size 12) and full address of the institution
where the work was carried out including e-mail address.
A short running title should be given at the end of the title
page and 3-5 key words or phrases for indexing.

The main portion of the paper should be divided into
Abstract, Introduction, Materials and Methods, Results,
Discussion (or result and discussion together),
Acknowledgements (if any) References and legends.

Abstract should be limited to 200 words and convey the
main points of the paper-outline, results and conclusion
or the significance of the results.

Introduction should give the reasons for doing the work.
Detailed review of the literature is not necessary. The
introduction should preferably conclude with a final
paragraph stating concisely and clearly the aims and
objectives of your investigation.

Materials and Methods should include a brief technical
description of the methodology adopted while a detailed
description is required if the methods are new.

Results should contain observations on experiment done
illustrated by tables and figures. Use well known statistical
tests in preference to obscure ones.

Discussion must not recapitulate results but should relate
the author's experiments to other work on the subject and
give their conclusions.

All tables and figures must be cited sequentially in the
text. Figures should be abbreviated to Fig., except in the
beginning of a sentence when the word Figure should be
written out in full.

The figures should be drawn on a good quality tracing/
white paper with black ink with the legends provided on
a separate sheet. Photographs should be black and white
on a glossy sheet with sufficient contrast.

References should be kept to a minimum and listed in
alphabetical order. Personal communication and
unpublished data should not be included in the reference
list. Unpublished papers accepted for publication may be
included in the list by designating the journal followed
by "in press" in parentheses in the reference list. The list
of reference at the end of the text should be in the following
format.

1. Witkamp, M. and Olson, J. S. 1963. Breakdown of
confined and non-confined Oak Litter.Oikos. 14:138-
147.

2. Odum, E.P. 1971. Fundamentals of Ecology. W. B.
Sauder Co. Publ. Philadelphia.p.28.

3. Macfadyen, A.1963. The contribution of microfauna
to total soil metabolism. In:Soil organism, J. Doeksen
and J. Van Der Drift (Eds). North Holland Publ.
Comp., pp 3-16.

References in the text should be quoted by the author's
name and year in parenthesis and presented in year order.
When there are more than two authors the reference should
be quoted as: first author followed by et al., throughout
the text. Where more than one paper with the same senior
author has appeared in on year the references should

INSTRUCTION TO AUTHORSINSTRUCTION TO AUTHORSINSTRUCTION TO AUTHORSINSTRUCTION TO AUTHORSINSTRUCTION TO AUTHORS

An International Quarterly Journal of Life Science

Cont. ....... P. 020

INSTRUCTION  TO  AUTHORS




