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�F�R�P�S�R�Q�H�Q�W�V���R�I���I�R�X�U���F�X�O�W�L�Y�D�U�V���R�I���R�N�U�D�����1�+�$�H���������������9���������/�'�������D�Q�G���D���O�R�F�D�O���Y�D�U�L�H�W�\�������Z�H�U�H���F�R�P�S�D�U�H�G���L�Q���D���¿�H�O�G���S�O�R�W���W�R���D�L�G��
in the development of selection strategies that could be used for okra improvement. The experiment was laid out in a 
�F�R�P�S�O�H�W�H�O�\���U�D�Q�G�R�P�L�]�H�G���G�H�V�L�J�Q���Z�L�W�K���H�D�F�K���D�F�F�H�V�V�L�R�Q�����Z�K�L�F�K���V�H�U�Y�H�G���D�V���W�K�H���P�D�L�Q���I�D�F�W�R�U�����U�H�S�O�L�F�D�W�H�G���¿�Y�H���W�L�P�H�V���D�Q�G���J�U�R�Z�Q��
to maturity. Data collected from the four varieties included number of days to seedling emergence, number of days to 
�À�R�Z�H�U�L�Q�J�����S�O�D�Q�W���K�H�L�J�K�W���D�W���À�R�Z�H�U�L�Q�J�����Q�X�P�E�H�U���R�I���O�H�D�Y�H�V���D�W���À�R�Z�H�U�L�Q�J�����P�H�D�Q���Q�X�P�E�H�U���R�I���S�R�G�V���S�H�U���S�O�D�Q�W�����S�R�G���O�H�Q�J�W�K�����P�H�D�Q��
number of seeds per pod, and mean weight of one hundred seeds, which were individually subjected to analysis of 
�Y�D�U�L�D�Q�F�H�����$�1�2�9�$�����W�H�V�W�����7�K�H���U�H�V�X�O�W�V���G�H�P�R�Q�V�W�U�D�W�H�G���W�K�D�W���W�K�H���R�N�U�D���Y�D�U�L�H�W�L�H�V���G�L�I�I�H�U�H�G���V�L�J�Q�L�¿�F�D�Q�W�O�\�����S���������������L�Q���Q�X�P�E�H�U���R�I��
�G�D�\�V���W�R���À�R�Z�H�U�L�Q�J�������������������������G�D�\�V�������S�O�D�Q�W���K�H�L�J�K�W���D�W���À�R�Z�H�U�L�Q�J�������������������������F�P�������Q�X�P�E�H�U���R�I���O�H�D�Y�H�V���D�W���À�R�Z�H�U�L�Q�J��������������
�����������������S�R�G���O�H�Q�J�W�K�������������������������F�P�����D�Q�G���R�Q�H���K�X�Q�G�U�H�G���V�H�H�G���Z�H�L�J�K�W�����������������������J�������7�K�H�U�H���Z�H�U�H�����K�R�Z�H�Y�H�U�����Q�R���V�L�J�Q�L�¿�F�D�Q�W��
(p>0.05) differences between the cultivars in terms of certain yield characters including average number of pods and 
�D�Y�H�U�D�J�H���Q�X�P�E�H�U���R�I���V�H�H�G�V���S�H�U���S�R�G���S�H�U���S�O�D�Q�W�����7�D�N�H�Q���W�R�J�H�W�K�H�U�����W�K�H���¿�Q�G�L�Q�J�V���I�U�R�P���W�K�L�V���V�W�X�G�\���Z�L�O�O���F�H�U�W�D�L�Q�O�\���E�H���X�V�H�I�X�O���W�R��
okra breeders for appropriate selection strategies in cultivar improvement programmes.

�.�P�S�Q�I�P�M�P�H�J�D�B�M���$�I�B�S�B�D�U�F�S�J�[�B�U�J�P�O���B�O�E���:�J�F�M�E���5�S�B�J�U�T���"�O�B�M�Z�T�J�T���J�O���4�P�N�F��
�4�F�M�F�D�U�F�E���7�B�S�J�F�U�J�F�T���P�G���0�L�S�B���	�"�C�F�M�N�P�T�D�I�V�T���&�T�D�V�M�F�O�U�V�T

of branching and pigmentation of the various parts, period of maturity, 
and pod shape and size. It is mainly grown for its tender green pods 
and leaves, which are cooked and commonly consumed as boiled 
vegetables [1]. �e total commercial production of okra in the world 
was estimated at 4.8 million tons, with India and Nigeria being the 
predominant producers [2]. Other minor producers include Pakistan, 
Ghana, Egypt, Ethiopia, Iran, Iraq, Turkey, Brazil, Guyana, Japan and 
USA. 

Okra constitutes a major economic crop in the West African sub-
region owing to its vital importance as a component of various recipes 
in many local cuisines and delicacies. It has a considerable area under 
cultivation in Nigeria, for example, where it is traditionally cultivated 
as a rainy season crop by women o�en on a wide range of habitats 
including marginal land along roadsides, backyard gardens, and 
wastelands [3]. 

Nutritionally, tender green pods of okra are important sources 
of vitamins A, B1, B3, B6, C and K, folic acid, potassium, magnesium, 
calcium and trace elements such as copper, manganese, iron, zinc, 
nickel, and iodine [4], which are o�en lacking in the diet of people 
in most developing countries. �e young green pod is a nutritious 
vegetable containing 86.1% moisture, 9.7% carbohydrate, 2.2% protein, 
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Mean weight of one hundred seeds 

�e four varieties di�ered signi�cantly (p <0.05) in 100 seed weight. 
While LD88 had the highest weight of 100 seeds (4.42 g), followed by 
NHAe-47-4 (4.25 g), V35 (4.22 g) the local variety had the least weight of 
a 100 seeds at 3.87 g. �ese results are presented in Table 3.

Discussion

�e results of this study are indicative of the fact that the four 
varieties of okra evaluated were signi�cantly di�erent in some of the 
morphological traits but de�nitely not in most of the yield attributes 
except for one hundred (100) seed weight. �e observation of signi�cant 
di�erences in some of the traits is an indication that genetic diversity do 
exist among the varieties, thereby providing a basis for selection. �is 
is in consonance with what has been reported earlier [21-23], where it 
was demonstrated that such genetic variability existed amongst okra 
varieties evaluated in the respective studies on genetic diversity among 
some okra germplasm. 

In this study, the four varieties di�ered signi�cantly in the number 
of days to �owering. It has been demonstrated that on a general 
basis, early �owering is detrimental for overall productivity in okra 
as the source to sink ratio will be potentially limited for e�ective 
photosynthesis [24]. Di�erences in �owering periods among the 
varieties in the current study imply that their maturity periods vary. 
Depending on the desire of the breeder or farmer, appropriate selection 
can thus be made for either early or late maturing plants. 

Plant height of the varieties evaluated was also signi�cantly 
di�erent. �e height of the plant can potentially a�ect yield as those that 
are taller are usually more prone to windstorms in the event of heavy 
seasonal or monsoonal rains. Plant height at �owering and fruiting are 
of particular interest for breeding programmes because the presence 
of plants with tall and thin stems will increase the rate of lodging near 
harvesting and this could lead to loss of dry matter and subsequent 
decrease in fruit yield. Number of days to bud emergence and plant 
height at maturity, among other agronomic characters, are some of 
the most variable traits that are necessary for selection programmes 
aimed at improving desirable traits in okra [25]. It is suggestive from 
this that number of days to and plant height at �owering are controlled 
by the same genetic variables [26,27]. Consequently, selection for dwarf 
stature may thus be made on the local variety as it was shorter than the 
other three varieties evaluated in the current study (Table 3).

Variation was also observed in the number of leaves, pod length 
and one hundred seed weight of the cultivars. Since leaves serve as the 
sites for photosynthetic activities in any plant, an increase or a decrease 
in their number may have very serious implications for production 
of assimilates in the crop. Consequently, a greater number of them in 
any particular variety would be assumed to produce a better crop yield 
due to the higher photosynthetic capacity that is brought to bear by an 
increased leaf area index and a resultant higher fraction of intercepted 
radiation and its utilization e�ciency [21]. �e better performance of 
NHAe47-4 and V35 in the current study, amongst other reasons, can 
thus be attributed to the higher number of leaves as well as their larger 
leaf sizes (Table 3), which may have enabled these cultivars to produce 
greater assimilates during their photosynthetic activities. �is position 
is reinforced by the suggestion that NHAe47-4 is a variety bred by 
NIHORT in Nigeria, which is characterized by early �owering with 
thick fresh pods, short to medium plant height, deeply lobed leaves and 
profuse branching [28]. �is suggestion is further supported when the 
published data is examined for the reasons behind the yield increases 

that have been reported for this variety. Strictly speaking, NHAe47-
4 is very o�en known to produce higher yield than most local and 
exotic varieties including V35 (an exotic variety that has the same 
morphological features as those of NHAe47-4), as it is well suited to 
the local environment in Nigeria. Also one hundred seed weight is 
usually associated with pod yield and other yield attributes in a seed 
bearing plant. An increased number of leaves and a higher seed weight 
would thus be important selection criteria in the improvement of okra 
accessions.

�e tender green pod is o�en considered as the most important 
and economical part of okra production since it is utilized as vegetable 
throughout the world. Consequently, fruit length in consonance with 
pod number and pod weight are the most important determinants of 
production or yield. �us, selection based on these characters will be 
quite bene�cial in okra breeding programmes, especially since three 
amongst the four cultivars evaluated in this study showed identical 
results for fruit length, which were statistically similar (Table 3). A 
similar pattern has been identi�ed earlier, where it was reported that the 
Sabz pari variety of okra had the most promising result for maximum 
pod length in that study [29]. �ese results are also in conformity with 
others reported earlier[25,30-33] , where statistically di�erent results 
for pod length amongst the di�erent okra cultivars evaluated were 
observed.

Overall, there were no signi�cant variations in the number of days 
to seedling emergence, average number of pods per plant and average 
number of seeds per pod amongst the four okra varieties evaluated. 
�is might be on account of the genetic characteristics of the cultivars. 
It is most probable that the genes controlling these character traits 
are dominant in all the varieties, which could have accounted for 
the absence of variation expressed amongst them. Consequently, 
these three traits cannot be considered as e�ective strategies while 
formulating selection indices for the improvement of okra. 

Conclusion

It is apparent on the basis of the �ndings from this study that NHAe-
47-4 and V35 okra varieties will be useful in breeding programmes 
where a higher crop yield is the dominant desire. Conversely, the local 
okra variety would be preferable where shorter and early maturing 
plants are desired since it had a comparatively shorter stature and an 
earlier �owering date than NHAe-47-4, V35 or LD88. However, further 
studies need to be conducted with a wider range of local and exotic 
okra varieties to enable a more robust selection of useful accessions for 
breeding programmes, especially on yield improvement.
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