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INTER-RELATIONSHIPS BETWEEN AGRONOMIC TRAITS 
AND FRUIT YIELD IN SCARLET EGGPLANT 

(SOLANUM AETHIOPICUM (L.) GILO GROUP)

ABSTRACT

Genotypic cor re la tions and path–co ef fi cients were de ter mined for nine yield-re lated ag ro nomic traits us ing 10
ac ces sions of scar let egg plant. There were sig nif i cant (p < 0.05) dif fer ences among the 10 ac ces sions for all traits
and dif fer ences were largely due to ge netic ef fects. There was no sig nif i cant pos i tive cor re la tion of any trait with
fruit yield, but num ber of days to flow er ing, plant height at flow er ing and num ber of days to fruit ma tu rity were
sig nif i cantly (p < 0.05) and neg a tively cor re lated with fruit yield. Path-co ef fi cient anal y ses showed that num ber of
fruits per plant had the high est di rect ef fect on fruit yield, fol lowed by fruit di am e ter. Low cor re la tion be tween
num ber of fruits per plant and fruit yield was due to large neg a tive in di rect ef fects via fruit di am e ter, fruit length
and fruit weight. De spite the sig nif i cant neg a tive re la tion ship with fruit yield, num ber of days to flow er ing had
a pos i tive di rect path to wards fruit yield. The neg a tive cor re la tion re sulted from large neg a tive in di rect ef fects via
days to fruit ma tu rity, fruit di am e ter, fruit length and fruit weight. Se lec tion for high yield should be ex ploited
through cor re lated re sponse of num ber of fruits per plant, fruit diameter and number of days to flowering, which
were the major determinants of fruit yield.
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INTRODUCTION

Scar let egg plant (gar den egg or Af ri can egg plant) (Solanum aethiopicum)
is one of the most im por tant fruit veg e ta bles in West Af rica (Daunay et al.
2001). Sta tis tics on pro duc tion lev els of the crop are not readily avail able as
for brin jal egg plant or auber gine (Solanum melongena). The crop is cul ti -
vated in most parts of the hu mid as well as in some dry ar eas of Af rica and
South Amer ica (Schippers 2000). They are of ten cul ti vated un der rain-fed
con di tions with other veg e ta bles in gar dens or small fields near vil lages or
grown as monocrop and ir ri gated dur ing dry sea son (Lester et al. 1990). Im -
ma ture fruits are ex ported fresh or canned from West Af rica to Eu rope
(Anon. 1999).
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Fruits are eaten im ma ture or ripe, raw or cooked. Ac cord ing to Lester et
al. (1990), the re gions of great est mor pho log i cal di ver sity in S. aethiopicum
are Ivory Coast and neigh bour ing coun tries, with the most abun dant group
be ing the Gilo type. A large pro por tion of the cultivars in Af rica are un der
the con trol of farm ers and im prove ment programmes are rather lim ited
(Olufolaji and Makinde 1994). Ofori (1999) has de scribed ge netic vari abil -
ity among some scar let egg plant land races from Ghana. Scar let egg plant
cultivars vary in fruit shape, im ma ture col our, length, breadth, weight, seed
con tent and taste. Cultivars also vary in growth habit, leaf and pet i ole char -
ac ter is tics, time to flow er ing and ma tu rity (Blay 1991, Ofori 1999). 

Knowl edge of the strength of re la tion ship of var i ous ag ro nomic traits
with fruit yield would pro vide some in di ca tion of the causal in flu ence of
these traits on fruit yield. Such caus ative re la tion ships have been de ter -
mined for S. melongena (Vadivel and Bapu 1990, Ushakumari and
Subramanian 1993), but are not avail able for S. aethiopicum. This in for ma -
tion is nec es sary for de vel op ing ef fi cient se lec tion strat e gies aimed at im -
prov ing fruit yield and qual ity of scar let egg plant.

The ob jec tive of this study was to de ter mine the rel a tive im por tance of
var i ous ag ro nomic traits in de ter min ing fruit yield in scar let egg plant
through ex am i na tion of their di rect and in di rect re la tion ships.

MATERIALS AND METHODS

Ten scar let egg plant ac ces sions ob tained from the Plant Ge netic Re -
sources Cen tre (PGRC), Bunso, were grown at the Uni ver sity of Ghana,
Legon, from Jan u ary to June 2001 and again from Feb ru ary to July 2002.
The ac ces sions were GH5180, GH5177, GH4921, GH5165, GH5167,
GH4922, GH4927, GH5183, GH5154 and GH5174. 

Seeds of the 10 ge no types were nursed in ster il ized top soil in wooden
boxes. At 10 days af ter emer gence, the seed lings were pricked out on raised
beds. The seed lings were trans planted to the field at five weeks af ter emer -
gence in 2001, fol low ing two con ser va tive rainy days. In 2002, how ever,
seed lings were trans planted to the field at six weeks af ter emer gence, to co -
in cide with sim i lar soil mois ture con di tions as in the pre vi ous year. In both
years, a ran dom ized com plete block de sign with four rep li ca tions was used.
A four-row plot in each rep li ca tion rep re sented each ac ces sion. The rows
were 90 cm apart and each was 10.8 m long. Plants were spaced at 90 cm
apart within a row.

Man ual weed ing was done with a hoe at three weeks af ter trans plant ing
and sub se quently at monthly in ter vals. Fer til izer was ap plied in three splits
with the first ap pli ca tion done at two weeks af ter trans plant ing and the sec -
ond ap pli ca tion three weeks later. At the first and sec ond splits,
50 kg N × ha-1, 30 kg P × ha-1 and 30 kg K × ha-1 were ap plied. Ad di tional ni -
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tro gen (N) at 25 kg ha-1 was ap plied at flow er ing (Blay 1991). Sup ple men -
tary ir ri ga tion was pro vided from sprin klers when ever there was no rain for
three con sec u tive days. In sect pests were con trolled with ka rate at 3 ml. litre-1

sprayed at three-weekly in ter vals be gin ning from four weeks af ter trans plant -
ing. 

In both years, data were col lected from each of 10 non-bor der plants from
the two cen tral rows of each ac ces sion plot per rep li cate, us ing five plants
ran domly se lected from each of the two rows. Data col lected were as fol -
lows:

i) Num ber of days from trans plant ing to flow er ing; 
ii) Plant height at flow er ing;
iii) Num ber of days from trans plant ing to fruit ma tu rity; 
iv) Num ber of fruit ing branches; 
v) Num ber of fruits × plant-1; 
vi) Fruit weight; 
vii) Fruit length; 
viii) Fruit di am e ter; 
ix) Seeds × fruit-1; 
x) Fruit yield × plant-1. 

Fruits were har vested at com mer cial fruit ma tu rity or mar ket stage, when
fruits just changed col our (Ofori 1999). Fruit di men sions, weight and seed
con tent were de ter mined us ing the first 10 fruits from each re cord plant.
Fruit yield per plant was de ter mined as the cu mu la tive fruit weight over 10
weeks of har vest ing. 

Anal y sis of vari ance of the com bined data sets was used due to non-sig -
nif i cant year and year x ge no type ef fects. Sta tis ti cal anal y sis was car ried out 
us ing GenStat sta tis ti cal soft ware (GenStat 2002). Phenotypic and
genotypic co ef fi cients of vari a tion and genotypic cor re la tions were de ter -
mined us ing vari ance com po nents (Yassin 1975). Es ti mates of di rect and in -
di rect ef fects of traits on fruit yield were de ter mined by path anal y sis
(Dewey and Lu 1959).

RESULTS

The ac ces sions var ied in fruit shape and im ma ture fruit col our (Ta ble 1).
The dif fer ent shapes and im ma ture fruit colours ob served in this study rep -
re sented the com mon types avail able com mer cially on the city mar kets. 

There were sig nif i cant (p<0.05) dif fer ences among ge no types for flow er -
ing and ma tu rity dates, plant height at flow er ing and num ber of fruit ing
branches per plant (Ta ble 2). The ear li est ac ces sion to flower, GH5174, was
at least 19 days ear lier than any of the other nine and five weeks ahead of the
last ac ces sion to flower, GH5154. The num ber of days from flower open ing
to ma ture fruit did not fol low the same pat tern as flow er ing date and ranged
from 20 to 32 days among the ac ces sions. Plant height at flow er ing showed
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the high est vari abil ity among ge no types. The num ber of days to flow er ing
and ma tu rity and the num ber of branches had low vari a tion among ac ces -
sions com pared to the other traits. 
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Ta ble 1
Some qual i ta tive char ac ter is tics of scar let egg plant ac ces sions

Accession
name

Leaf blade 
lobing

Leaf blade
tip angle

Corolla
colour Fruit  shape Commercial 

fruit colour

Ripe
fruit

colour

GH5180 Intermediate Acute white Broader than long Light green Red

GH5177 Intermediate Acute white Longer than broad Light green Red

GH4921 Intermediate Acute white Longer than broad Light yellow Red

GH5165 Intermediate Acute white Longer than broad White Red

GH5167 Intermediate Acute white Broader than long Light yellow Red

GH4922 Intermediate Acute white Longer than broad White Red

GH4927 Intermediate Acute white Broader than long Greenish yellow Red

GH5183 Intermediate Acute white Broader than long White Red

GH5154 Intermediate Acute white Longer than broad Light green Red

GH5174 Intermediate Acute white As long as broad Light green Red

Ta ble 2
Means and co ef fi cients of vari a tion of flow er ing and ma tu rity dates, plant height 

and num ber of branches in scar let egg plant 

Accession name Days to flowering Days to maturity Height at flowering 
[cm]

Branches at
maturity

H5180 46 78 44.5 7

GH5177 54 78 46.8 5

GH4921 54 83 33.3 6

GH5165 55 80 39.3 6

GH5167 60 80 44.0 6

GH4922 54 84 39.0 5

GH4927 46 75 30.0 5

GH5183 43 74 32.8 7

GH5154 61 87 60.0 6

GH5174 24 55 27.8 5

GCV (%) 13.2 8.3 48.5 10.0

PCV (%) 13.4 9.0 61.8 17.6

LSD (5%) 6.0 11.0 8.5 1.0

Num ber of days af ter trans plant ing , GCV: Genotypic co ef fi cient of vari a tion, 
PCV: Phenotypic co ef fi cient of vari a tion



Fruit num ber, size, yield and seed con tent of the 10 scar let egg plant ac ces -
sions are pre sented in Ta ble 3. There were sig nif i cant (p < 0.05) dif fer ences
among ac ces sions for all fruits char ac ter is tics scored. Phenotypic and
genotypic vari abil ity for all fruit char ac ter is tics were high, es pe cially for
the num ber of fruits per plant, fruit weight and the num ber of seeds per fruit,
which var ied more than three-fold among the ac ces sions. The ra tio of
genotypic co ef fi cient of vari a tion (GCV) to phenotypic co ef fi cient of vari a -
tion (PCV) gives the square root of the heritability es ti mate. Heritability of
flow er ing date, fruits per plant, fruit di am e ter, fruit weight and seed con tent
of fruits were high, in di cat ing that dif fer ences in these traits were largely ge -
net i cally de ter mined. 

Genotypic cor re la tions of var i ous ag ro nomic traits with fruit yield are
pre sented in Ta ble 4. Fruit yield did not have a sig nif i cant pos i tive cor re la -
tion with any of the traits in ves ti gated. How ever, fruit yield had sig nif i cant
(p < 0.05) neg a tive cor re la tions with num ber of days to flow er ing, plant
height at flow er ing and num ber of days to fruit ma tu rity. Fruit weight and
fruit di am e ter showed me dium and pos i tive genotypic cor re la tions with
fruit yield, while fruits per plant and fruit length had rather low pos i tive cor -
re la tions with fruit yield. 
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Ta ble 3
Means and co ef fi cients of vari a tion of fruit num ber, size, seed con tent and yield in scar let egg plant  

Accession name Fruits per one
plant

Fruit length
[cm]

Fruit diameter 
[cm]

Fruit  weight
[g]

Seeds per
one fruit

Yield per one plant
[g]

GH5180 27 3.8 6.2 66.3 902 1484

GH5177 31 4.9 4.4 52.0 243 1305

GH4921 37 5.3 4.8 37.6 477 1316

GH5165 39 7.1 4.2 56.8 334 1703

GH5167 49 2.4 3.8 21.3 622 999

GH4922 26 6.3 5.0 67.2 554 1271

GH4927 26 4.3 6.5 81.3 626 1664

GH5183 64 3.0 4.4 29.3 571 1713

GH5154 29 5.2 4.5 44.2 627 1032

GH5174 44 5.4 5.3 61.8 427 1875

GCV (%) 34.2 16.4 29.6 29.8 33.4 19.5

PCV (%) 34.9 20.3 29.7 31.4 33.8 22.7

LSD (5%) 8.0 0.7 0.6 8.4 82.0 483.0

GCV: Genotypic co ef fi cient of vari a tion
PCV: Phenotypic co ef fi cient of vari a tion
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The path-co ef fi cient anal y sis pro vided a more de tailed break down of the
ob served cor re la tions of var i ous traits with fruit yield (Ta ble 4). The num -
ber of fruits per plant had the high est pos i tive di rect ef fect (1.15) on fruit
yield. This was fol lowed by fruit di am e ter (1.02) and num ber of days to
flow er ing (0.67). The num ber of days to ma tu rity and seeds per fruit were
the only traits with di rect neg a tive ef fects on fruit yield. Neg a tive in di rect
re la tion ships with all other fruit traits par tic u larly fruit length, fruit di am e ter 
and fruit weight rather weak ened the di rect ef fect of fruit num ber on fruit
yield. The pos i tive di rect ef fect of fruit di am e ter on fruit yield was off set to
a large ex tent by neg a tive in di rect ef fects through num ber of fruits per plant
and num ber of days to flow er ing. Large neg a tive in di rect ef fects via num ber 
of fruits, fruit di am e ter and fruit weight were re spon si ble for the ob served
sig nif i cant neg a tive cor re la tion be tween fruit yield and num ber of days to
flow er ing. These same neg a tive in di rect ef fects con trib uted to the neg a tive
re la tion ship of fruit yield and ma tu rity date. 

DISCUSSION

The large vari abil ity in plant height, num ber of fruits per plant, fruit di am -
e ter, fruit weight and seed con tent were sim i lar to those re ported for auber -
gine/egg plant (Solanum melongena) (Badea et al. 1996, Hitomi et al. 1998). 
Among 32 ac ces sions of scar let egg plant from Ghana, Ofori (1999) found
large vari abil ity in all fruit char ac ters as ob served in the pres ent study.
A large pro por tion of the vari abil ity of the traits in the pres ent study was ge -
net i cally de ter mined. In auber gines, Vadivel and Bapu (1990) have re ported 
high heritability es ti mates for fruits per plant and fruit di am e ter, while
Mandel and Dana (1993) also re ported high heritability and ge netic ad vance 
in num ber of fruit ing branches, plant height at flow er ing and num ber of
days to fruit ma tu rity. High genotypic co ef fi cient of vari a tion along with
high heritability would pro vide better in for ma tion for se lec tion than ei ther
pa ram e ter alone. Plant height, num ber of fruits per plant, fruit di am e ter,
fruit weight and seed con tent of fruit, which ex hib ited high genotypic co ef -
fi cients of vari a tion and heritability es ti mates, should re spond ef fec tively to 
se lec tion among scar let egg plant ge no types. 

There is a dearth of in for ma tion on cor re la tions among yield com po nents
in scar let egg plant. In auber gines, how ever, there have been sev eral re ports
of pos i tive cor re la tions be tween fruit yield and num ber of fruits per plant,
fruit di am e ter, fruit length, num ber of fruit ing branches, fruit weight and
plant height at flow er ing (Khurana et al. 1988; Kumar et al. 1990; Vadivel
and Bapu 1990; Bora and Shadeque 1993; Ushakumari and Subramanian
1993). The sig nif i cant neg a tive cor re la tions of num ber of days to flow er ing
and num ber of days to fruit ma tu rity with fruit yield per plant, in di cated that
ac ces sions that com bine ear li ness to fruit ing and high fruit yield were avail -
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able in the col lec tion. Since fruit ing tends to be con tin u ous through out the
grow ing sea son, plants flow er ing early, when they are very short would end
up with high yield, com pared to plants that build up a large veg e ta tive
growth be fore flow er ing and fruit ing. 

The path co ef fi cients served as in di ces of causal im por tance to wards fruit
yield. The num ber of fruits per plant, fruit di am e ter and num ber of days to
flow er ing were there fore the ma jor de ter mi nants, di rectly and in di rectly in -
flu enc ing fruit yield in scar let egg plant. Vadivel and Bapu (1990) found that 
num ber of fruits per plant had the larg est ef fect on fruit yield in egg plant,
but that its ef fects through fruit length and weight were neg a tive. Their re -
sults were there fore sim i lar to those ob served in the scar let egg plant col lec -
tion. Their re sults showed clearly that the main traits di rectly af fect ing fruit
yield in de scend ing or der of im por tance were num ber of fruits per plant,
num ber of fruit ing branches, plant height at flow er ing and fruit weight.
Mishra and Mishra (1990) also re ported that num ber of fruits per plant and
num ber of branches had the high est in flu ence on fruit yield in egg plant.
These were fol lowed by fruit length. In this study, the di rect ef fect of num -
ber of days to flow er ing on fruit yield in di cated that when other traits are
kept con stant, early flow er ing would re sult in high yield.

The re sid ual ef fect of 0.28 in di cated that vari abil ity in fruit yield was not
com pletely ex plained on the ba sis of re la tion ships of fruit yield with the
char ac ters stud ied. Hence, there may be other im por tant traits that were not
uti lized in this study. Fruit set, num ber of fruit ing nodes and dry mat ter ac -
cu mu la tion at flow er ing, may be con sid ered and in cor po rated as com po -
nents of the path anal y sis in or der to se lect fi nal traits. The amount of
en vi ron men tal in flu ence on traits is of con sid er able im por tance in the eval u -
a tion of plant ge no types. The se lec tion of traits, which when taken si mul ta -
neously would give large re sponse to se lec tion, is equally nec es sary (Singh
and Singh 1979). Con sid er ing that the heritability es ti mates were high to
very high for all traits, em pha sis should be placed on the di rect ef fects of
traits on fruit yield. Hence num ber of fruits per plant, fruit di am e ter and
num ber of days to flow er ing should be given pri mary con sid er ation in se lec -
tion aimed at in creas ing fruit yield in scar let egg plant.

CONCLUSIONS

There was sig nif i cantly large vari abil ity in all traits among the ge no types
of scar let egg plant eval u ated. The rel a tive sizes of phenotypic and
genotypic co ef fi cients of vari a tion in di cated that the traits were not much
af fected by en vi ron men tal fluc tu a tions. The path co ef fi cients gave more in -
sight into the re la tion ships be tween fruit yield and the var i ous traits than us -
ing only the cor re la tion co ef fi cients. Num ber of fruits per plant, fruit
di am e ter and num ber of days to flow er ing were iden ti fied as the traits with
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large di rect in flu ence on fruit yield. These traits should there fore be given
pri or ity in se lec tion for high fruit yield among scar let egg plant ge no types.
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