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ABSTRACT 
A field experiments were conducted at the Directorate of University Farms, Federal University of Agri-
culture, Abeokuta (FUNAAB) and National Horticulture Research Institute (NIHORT), Ibadan between 
May and August 2015 to assess the effect of different f organo-based fertilizer (fertilizer applied on the 
leaves) and their rate on growth and yield of two Okra Varieties: LD88 (Late Maturity), and NHAe–47 
(Early Maturity). The experiment was laid out in randomized complete block design and replicated 
three times. The experiment was a 2 × 2 × 5 factorial combinations laid out in a Randomized Complete 
Block Design in a split-split-plot arrangement, with three replicates at both locations. Factors were okra 
varieties (LD88 and NHAe–47), the fertilizer types (D.I grow green ® and D.I grow red®) and four rate 
of foliar applications (0, 300, 600 and 900 ml/ha) while NPK 15:15:15 served as check were applied at 
4,6, and 8 Weeks After Sowing (WAS). Agronomic data were obtained from growth and yield varia-
bles. Results showed that varieties had significant (P≤ 0.05) effect on growth and yield variables. Vari-
ety of LD88 had higher plant height and more leaves than NHAe-47 at both locations. Foliar fertilizer 
had significant (P≤ 0.05) effect on growth and yield variables. The D.I Grow Green® produced signifi-
cantly numbers of leaves (11, 9). Application rate of 300 ml/ha and 600 ml/ha D.I.Grow Green® gave a 
better performance. The LD88 variety produced significantly (P< 0.05) longer pod length (4.68 cm), 
fresh fruit weight (4.84 t/ha) and dry fruit weight (0.31 t/ha) than NHAe-47. Application rate of 600 mls/
ha D.I.Grow Red® produced significantly fresh fruit weight (5.79 t/ha) compared to control (1.32 t/ha). 
In conclusion, okra variety LD88 had superior growth and yield performance. Application of D.I.Grow 
Red® at the rate of 300 ml/ha  at Funaab and 600ml/ha at Nihort enhance fruit yield performance on 
okra. Therefore, 300ml/ha and 600ml/ha could be recommended to farmers in Rainforest/Savanna 
transition (Abeokuta) and Rainforest agro-ecology (Ibadan), respectively  
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INTRODUCTION  
Vegetable is an important protective food 
for the maintenance of health and preven-

tion of disease and contains valuable food 
ingredients. It can be successfully utilized to 
build up and repair the dead body cells 
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(Bakhru, 2003; Edet and Etim, 2007; 
Ngbede et al., 2014). Ngbede et al.(2014) 
citing Bakhru (2003) reported that vegeta-
bles are valuable in maintaining alkaline re-
serve in the body. They also have valued 
mainly for their high vitamin and mineral 
content (Bakhru, 2003). 
 
Siemonsma (1982) reported that okra is a 
vegetable crop that belongs to the genus 
Abelmoschus Family Malvaceae and has two 
main species: caillei and esculentus (L.). These 
crops are cultivated in warm temperate, sub
- tropical and tropical regions over the 
world (NRC, 2006). 

Production of okra constitutes about 4.6 
percent of the total staple food production 
in Nigeria from the year 1970 – 2003 (CBN, 
2004; Ngbede el al.,2014). Okra is the most 
important fruit vegetable crop and a source 
of calories of about (4550Kcal/kg) 
(Babatunde et al., 2007., Akintokun et al., 
2019).   Gibbon and Pain (1984) reported 
that okra is one of the most commonly 
grown fruits vegetable crops in the tropics. 
Okra cultivation is widely embraced and 
practiced because of its importance eco-
nomically. It is also found almost in every 
market in Africa. Varieties such as green 
velvet, white velvet, long pod, lady finger, 
dwarf green pods vary with size of fruit, 
plant height, color and maturity date (Udoh 
et al., 2005). Okra production worldwide is 
estimated at six million tonnes per year. 
There are two distinct seasons for okra pro-
duction in Nigeria, the wet and the dry sea-
sons. During the dry season, Okra fruit are 
produced in low quantities and are scarce 
and very expensive. (Bamire and Oke, 
2003). In the wet season, it is produced in 
large qu antities much more than what the 
local populace can consume. Okra requires 
nutrients such as Nitrogen (N), Phosphorus 
(P), Potassium (K), Calcium (Ca), Sodium 

(Na) and Sulphur (S). These nutrients are 
specific in function and must be supplied to 
plants at the right time and at the right quan-
tity. Lack of sufficient amount of these nutri-
ents may result to poor performance of the 
crop with growth being affected hence to 
low yield (Shukla and Naik,1993).  

 
Fertilizer is a very essential input in crop 
production Akintokun and Owoeye (2011). 
It can be applied in different ways to the soil 
and crop; solid state to the soil or liquid state 
to the leaves. 
 
The inadequate and inappropriate use of ag-
riculture inputs gave the importance of or-
ganic and inorganic fertilizer as essential 
tools in okra production (Palm et al, 1993). 
Omotosho and Shittu 2007, reported the 
use of inorganic fertilizer application rate 
of 150 kg NPK ha-1 in south west, 200kg 
NPK ha-1 in south east and ring method of 
fertilizer application as effective approach 
for the growth and yield of okra.  
 
Yet, the need to meet food demand of ever 
increasing human population, by various 
ways of ameliorating soil nutrients is in de-
mand despite the exploration of inorganic 
and organic fertilizer (solid state) in crop 
production. This different way was not total 
full proved to solve the nutrient problem 
deficiency in the soil that affect the crop be-
cause of torrential rainfall that characterized 
the tropical environment which make soil 
and the nutrient vulnerable to be wash away. 
  
Till date, many ways of amelioration this nu-
trients deficiency in the soil to meet food 
demand is still ongoing. Dhargalkar and Pe-
reira (2005) used Seaweed extracts (Bio-
stimulants) as folia spray to grow crops 
which are safe, non-toxic, and harmless to 
both human and animals. The application of 
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seaweed extract improves soil health and 
also enhance the yield and quality of organic 
vegetables production thereby increasing 
the domestic and international market value 
(Chatterjee and Thirumdasu 2014).     
 
Reuveni and Reuveni (1995) reported that 
foliar application is an effective method for 
correcting soil deficiencies and overcoming 
the soils nutrient inability to be transfer to 
the plant. Tests have shown that foliar feed-
ing can be 8 to 10 times more effective than 
soil feeding and up to 90 percent of a foliar 
fed nutrient solution can be found in the 
smallest root of a plant within 60 minutes 
of application. Foliar fertilizers have there-
fore been used on many crops for at least 
40 years and these containing N,P,K and 
micronutrients are commonly recommend-
ed as the most efficient method of remedy-
ing nutrient deficiencies in vegetables and 
of increasing yield and quality of crop prod-
ucts due to the rapid absorption of nutri-
ents in the plant.  
 
D.I grow ® organic fertilizer is a new folia 
fertilizer with potentials and purported to 
be rich in macro and micro nutrients, trace 
nutrients and humic acid that is capable to 
improves the growth of various vegetables, 
fruits and flowers as well as improve the 
quality of soil. These foliar fertilizers are 
more economical and effective than the 
granulated form of fertilizer, which can be 
attributed to the presence of micronutrients 
such as manganese, zinc, iron and magnesi-
um. (Organic Plus Fertilizer Dynapharm 
international manual, 2003). 
 
The use of foliar fertilizers as supplement 
may have a great impact on the crop and 
yield of plant and also reduces or eliminates 
the problems cause by torrential rainfall; 
erosion and  leaching of plant nutrients 

from root zone of the crop hence plant roots 
not able to take up the necessary nutrient 
requirement to support the growth. It is 
therefore imperative to look inward with the 
possibility of exploring liquid state fertilizer 
through folia application to check the effect 
of torrential rain fall wash of plant nutrient. 
 
Cultivation of okra using foliar fertilizer 
spray to meet food demand of the popula-
tion in face of ever decreasing soil carrying 
capacity due to aforementioned; soil erosion 
and torrential rainfall in the tropics worth 
investigating.  Hence, the objective is to de-
termine the effect of foliar fertilizer types 
and rates ( D.I.Grow organic plus ®) on 
growth and yield of okra varieties. 
 

MATERIALS AND METHODS 
Description of the study areas 
The experiments were conducted at two dif-
ferent locations. The locations were; Direc-
torate of University Teaching and Research 
Farms (DUFARMS) of the Federal Universi-
ty of Agriculture, Abeokuta Ogun State. It is 
transition zone between forest to the south 
and Savannah to the North of Nigeria. It is 
on Latitude (7.5)0E and Longitude (4)0N.  
Average rainfall and mean temperature was 
1238mm and 27.1oC respectively. At the Na-
tional Horticulture Research Institutions 
(NIHORT) Ibadan, Oyo State, it is on the 
longitude (7.22)0N, and latitude (3.56)0E with 
average rainfall and temperature 1311mm 
and 26.5oC   respectively. The okra varieties 
(LD88 and NHAE-47) was sourced from the 
National Horticulture Research Institutions 
(NIHORT) Ibadan while D.I grow    organic 
plus® liquid fertilizers were sources from 
Nigerian Institute for Oil Palm Research 
(NIFOR) Benin, Edo State. 
 
Organo-based Fertilizer Used 
D.I. Grow Organic plus is made up of two 

GROWTH AND YIELD OF OKRA VARIETIES AS AFFECTED BY RATES OF ... 

31 J. Agric. Sci.  & Env. 2019, 19(1 &2): 29-45 



types of liquid D. I Grow green ® and D.I 
grow red ®, formulated from Acadian sea-
weed (Ascophyllumnodosum), with complete 

ionic elements, macro and micro nutrients as 
shown in Table 1.   

P.O. AKINTOKUN, D.U. AMUOFU, M.O. ATAYESE AND  C.O. ADEJUYIGBE  

32 

Table 1: Plant Nutrient Composition of  Organo-Based foliar fertilizer   

ELEMENTS D.I grow  GREEN® Content D.I grow RED® Content 

A B C D 

Nitrogen 

Phosphorus 

Potassium 

Magnesium 

Iron 

Manganesse 

Copper 

Zinc 

Boron 

Molybdenum 

Humic Acid 

2.35% 

4.44% 

1.75% 

0.36% 

867 ppm 

223 ppm 

144 ppm 

153 ppm 

0.011% 

0.002% 

0.68% 

2.35% 

4.44% 

1.75% 

0.36% 

0.0867% 

0.0223% 

0.0144% 

0.0153% 

0.011% 

0.002% 

0.68% 

1.85% 

1.85% 

3.31% 

0.49% 

742 ppm 

587 ppm 

105 ppm 

383 ppm 

43 ppm 

76 ppm 

0.68% 

1.85% 

1.85% 

3.31% 

0.49% 

0.0742% 

0.0587% 

0.0105% 

0.0383% 

0.0043% 

0.0076% 

0.68% 

Source A and C(Old unit): Organic Plus Fertilizer 2003.In: Dynapharm International 
manual (2016) 
 
Source B and D (S.I Unit) : modified from ppm to % (2016) 
 
S.I: International System of Units  
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The Physico-chemical Analyses of Soil 
and Treatment 
Soil samples were collected both vertically 
and horizontally on the field using soil au-
ger at a depth of 0 -20cm. The composite 
soil sample were mixed and used for physi-
co-chemical analyses, prior to the planting. 
The following analyses were carried out- 
pH, exchangeable bases, Na (cmol/kg), k 
(cmol/kg), Ca (cmol/kg), H+ (cmol/kg), 
CEC (cmol/kg), Available P (cmol/kg), Or-
ganic carbon (%), Organic matter (%), % N, 
% of silt, % of clay and % of sand using the 
Tropical Soil Biology and Fertility (TSBF) 
methods of soil and plant analysis by Okale-
bo et al., (1993).       
  
The treatment were two okra variety (LD88 
and NHAE–47), the fertilizer types (D.I. 
grow green® and D.I.Grow red®) and four 
rate of foliar applications (0, 300, 600 and 
900 ml/ha) while NPK 15:15:15 served as 
check at the recommended rates 200kg ha-1 
(Iyagba et al 2013). The main plot treatment 
consisted of two varieties (LD88 and 
NHAe- 47), sub plot treatments were two 
(2) liquid fertilizers D.I. grow green® and 
D.I. grow red ® while the sub – sub – plot 
were rates (0, 300, 600, 900 ml/ha) which 
gives 18 treatments combination. In the two 
different locations, the experiment was 2 × 
2 × 5 factorial combinations laid out in 
Randomized Complete Block Design in a 
split-split-plot arrangement, with three rep-
licates at both locations.  
 
Field work. 
The field was layout with 1 m between each 
main plot, 0.5 m between each sub plot, 0.5 
between sub – sub- plots and 1.5 m be-
tween replicates. Each of the main plots 
was surrounded by 0.5 m high bunds to 
prevent erosion and flow of liquid fertilizers 

treatments between plots during rainfall.  
The plots were treated with liquid fertilizers 
D.I grow green ® and D.I grow red® ferti-
lizer after two weeks and four weeks. The 
organo-based liquid fertilizer was measured 
with the aid of 0.2mls discharged of syringe 
at 0 ml/ha, 300ml/ha, 600 ml/ha and 900 
ml/ha rates to knapsack sprayer calibrated to 
discharge 200 l/ha of water at constant rate. 
While to the soil was applied compound fer-
tilizer (N.P.K. 15:15:15) as check at the rec-
ommended rates of 200kg NPK ha-1(Iyagba 
et al., 2013). Three seeds of the two okra va-
rieties were sown and thinned to one plant 
per stand two weeks after sowing (WAS) at 
60 cm × 40 cm. Weeding was done manually 
from three weeks after planting. The follow-
ing data were collected at two weeks’ inter-
val; plant height, number of leaves, stem 
girth, days to 50 % flowering: fresh fruit 
weight, dry fruit weight, pod length and pod 
diameter. Data collected were subjected to 
ANOVA (Analysis of Variance) using Gen-
stat Discovery Statistical Package. and means 
of significant treatment were separated using 
Fisher’s least significant test (LSD) at 5% 
probability level.    
 

RESULTS   
Soil physico-chemical properties at the 
experimental sites  
The soil in the site of experiment at Abeoku-
ta and Ibadan were both sand with high pro-
portion of sand (927.0 and 879.0 g/kg re-
spectively), 37.6 and 74.9 silt, 35.4 and 
46.1g/kg clay in Abeokuta and Ibadan re-
spectively (Table 2). Soil pH at the experi-
mental site in both locations in 2015 was 
neutral 6.53 and 6.45 respectively. The soil in 
the experiment site in Abeokuta was richer 
in more nitrogen (0.8 g/kg) than that of Iba-
dan. (0.7 g/kg) Table 2. 
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Weather Data in Abeokuta and Ibadan  
Total amount of rainfall at Abeokuta and 
Ibadan experiment field between April and 
August 2015 were 1,099.2mm and 389mm 
respectively. At Abeokuta and Ibadan, the 
highest rainfall observed was in June and 
May respectively, (165mm, 321.9mm) and 
the lowest rainfall was in August and July 
(29mm, 157.9 mm) respectively. Mean 
Temperature at Abeokuta (May to August, 
2015) ranged from 25.60C to 27.80C while 
minimum temperature ranged from 22.80C 
to 23.80C. The temperatures were observed 
to decline gradually as the months pro-

gressed from May to August. Highest maxi-
mum temperature between this period was 
32.8 0C for May, while the lowest minimum 
temperature was 29.50C for August.  In Iba-
dan, between May –August 2015, Mean 
Temperature ranged between 250C to 280C 
while minimum temperature ranged from 
220C to 240C. The temperature was observed 
to decline gradually as the months pro-
gressed inwards from May to August. The 
highest maximum temperature was in June 
with 330C, while August had the lowest min-
imum temperature of 280C (Table 3). In Ab-
eokuta from (May to August 2015), relative 
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Table 2: Physical and Chemical properties of the Soil before planting 

Soil Properties IBADAN ABEOKUTA 
Soil PH 6.5 6.4 

Sand (g/kg) 927.00 879.00 

Silt (g/kg) 37.60 
 
74.90 

Clay (g/kg) 35.40 46.10 
Soil Texture  Sand  Sand 

Organic  matter 9.97 11.18 

Total N(g/kg) 0.70 0.80 

Av.P (mg/kg) 4.94 5.23 

K (cmol/kg) 0.35 0.44 

Na (cmol/kg) 0.30 0.29 

Mg (cmol/kg) 0.64 0.73 

Ca (cmol/kg) 2.63 2.54 

Exch.acidity (mol/kg) 0.06 0.11 

ECEC(cmol/kg) 3.98 3.92 

Mn (mg/kg) 7.47 8.14 

Cu (mg/kg) 0.37 0.29 

Zn (mg/kg) 1.47 1.56 

Pb (mg/kg) 0.27 0.32 

Cd (mg/kg) 0.004 0.006 

Soil series Iwo Iwo 

J. Agric. Sci.  & Env. 2019, 19(1 &2): 29-45 



humidity ranged from 61.9% to 70.3% 
(Table 3). Highest relative humidity during 
this period was in July with values of 73% 
while the lowest was in May (61.9%). In 
Ibadan from May to August 2015 relative 
humidity ranged from 82% to 92%. Highest 
relative humidity during this period was in 
August with values of 92% while the lowest 
value was in July (82%).  
 
Effect of  types and rates of  organic fer-
tilizers on Plant height (cm), number of  
leaves, and 50% days to flowering of  
okra varieties at Abeokuta (FUNNAB) 
and Ibadan (NIHORT). 
At 4, 6, 8 weeks after sowing (WAS) there 
was a varietal effect (p ≤ 0.05) on plant 
height in both locations. The variety of 
LD88 was significantly taller than plant 
NHAE-47. At 50% flowering, there was 
more flowers produced from NHAE-47 
variety compare to LD88 in both locations. 
Liquid fertilizer had significant effect (p ≤ 
0.05) on plant height at NIHORT 4WAS 
but not at FUNAAB but the significant ef-
fect (p ≤ 0.05) of the Liquid fertilizer was 
observed on the numbers of leaves at 
6WAS and 8WAS at FUNAAB but not at 
NIHORT. It was observed that D.I. grow 
green® fertilizer at NIHORT enhanced the 
plant height at 4WAS  (Table 4). Rates of 
fertilizer significantly influenced the plant 
height and numbers of leaves (p ≤ 0.05) in 
NIHORT at 4WAS and 8WAS. Rates of 
300 ml/ha application produced taller plant 
height, and more numbers of leaves com-
pare to other application rates (Table 4).  At 

FUNNAB, 6WAS and 8WAS 300 ml/ha 
produced taller plant and more number of 
leaves compared to other application rates, 
while in NIHORT application rate 600 ml/
ha produced taller plant, number of leaves at 
4WAS and 8WAS.  
 
Plant height of okra as influenced by in-
teraction of varieties, fertilizer and rates 
of application 8WAS at Ibadan 
(NIHORT) and Abeokuta (FUNNAB)  
 In Table 5, at NIHORT, the interaction had 
significant effect (p≤ 0.05) on variety. D.I 
grow green produced taller plant (55.33cm) 
at 300ml/ha application rates and was fol-
lowed by application rates of 900 ml/ha 
from D.I grow Red (55.32cm). On variety 
NHAe-47 application rate 600 and 900ml/ha 
of D.I grow green gave taller plant (45.22 
cm) and followed by application rate 300 
ml/ha of D.I grow Red (42.56 cm) and 
closely followed by application rate of 600 
and 900ml/ha of D.I grow red (42.11 cm), 
the control (unfertilized) plot produced the 
short plant height the range between 29.10 
cm - 35.12 cm. In FUNNAB (Figure1), the 
interaction showed that there was a signifi-
cant effect (p≤ 0.05) on plant height at 
8WAS.  The D.I grow green produced the 
taller plant height of LD88 at the rates of 
900 ml/ha (83.8cm), followed by D.I grow 
green at 300 ml/ha (77.6cm), then followed 
by rate of 600 ml/ha (75.9cm), which also 
have a similar trend with D.I grow red 
(75.5cm) at the same rate then followed by 
NPK 15:15:15 fertilizer(63.4cm). The control 
(unfertilized) plot produced the least plant 
height 34.1cm.   
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Table 5: Between Varieties, Fertilizer and Rates of Application on Plant Height at 
8W Treatment Interaction AS at IBADAN 

Varieties Fertilizer types 
     Rates ml/ha          Plant Height 
                                      IBADAN 

LD88 D.I grow Green 
  

NPK 50.51 

  0 35.12 

  300 55.33 

  600 54.22 

  
900 

54.22 

 D.I grow Red NPK 50.11 

  
0 41.99 

  
300 

43.06 

  
600 

49.92 

  
900 

55.32 

NHAe – 47 D.I grow Green 
NPK 

42.11 

  
0 29.1 

  300 40.89 

  
600 

45.22 
  900 45.22 

 D.I grow Red 
NPK 

42.5 6 

  
0 30.89 

  
300 

42.56 

  600 42.11 

  
900 42.11 

 LSD 5%  9.7 

LSD = least significant difference represents at5% probability level  
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Effect of types of fertilizers and rates on 
fresh fruit, dry fruit, fruit length, and 
fruit girth on okra varieties at Ibadan 
(FUNNAB) and Ibadan (NIHORT). 
Table 6, shows that in Funaab there was a 
significant difference (p ≤ 0.05) on fresh 
fruit yield tons/ha where LD88 produce 
more fruit compare with NHAe-47.  In Ni-
hort, NHAe- 47 produce more fruit com-
pared with LD88. On dry fruit weight mat-
ter in Funaab, LD88 had more weight com-
pare with NHAe -47.  The fresh fruit yield 
in both locations shows   D.I grow Red fer-
tilizer application gave better fruit yield 
compare with D.I grow green. On dry fruit 
weight, there was no significant difference 
in both locations. On pod length at Funaab, 
D.I grow Red fertilizer had a significant (p 
≤ 0.05) pod length. Rates of 300ml/ha ferti-
lizer application significantly influenced the 
fresh fruit yield, dry fruit yield, pod length 
and pod girth (p ≤ 0.05) in Funaab, while in 
NIHORT 600mls/ha application rates had 

a better fresh fruit yield compare to other 
application rate. 

 
Fresh fruit yield (tons/ha) of okra varie-
ties as influenced by interaction of varie-
ties, fertilizer and rates of application at 
Ibadan (NIHORT).             
At NIHORT (Figure 2), the interaction 
showed that there was a significant effect 
(p≤ 0.05) on fresh fruit yield(tons/ha). D.I 
grow Red ® at the application rates of 600 
ml/ha on LD88 varieties gave higher yield 
7.88 tons/ha. On NHAE-47 variety, applica-
tion of D.I grow Red ® at rate of 300 ml/ha 
gave 6.34 tons/ha and followed by 900 ml/
ha (6.12 tons /ha).  D.I grow green ® at the 
application rates of 300 ml/ha on LD88 gave 
(3.51 tons /ha) followed by NPK on both 
varieties (3.04, 2.22 tons/ha), while the un-
fertilized plant (control) had the least yield 
for both varieties with a trend range of (0.92 
t/ha, 1.16 tons/ha) respectively.  
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Figure 1: Effect of interaction between varieties, fertilizer and rates application on 
                height at 8 WAS in ABEOKUTA 
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DISCUSSION  
The soil of the experimental site was sandy 
texture (Table 2) which may be attributed to 
parent material (PM) from which the soil 
was formed. The soil that originated from 
sandstone and quartz parent material, are 
classified as sandy texture by soil classifica-
tion (USDA). This is in line with the find-
ings of Brady and Weils (1999) who opines 
that there is positive relationship between 
high sand content of soil and high content 
of quartz in the parent material. The soil pH 
though indicated that the soil was almost 
neutral and was within the favorable range 
for crop cultivation, but its fertility status 
was poor as tropical soils experienced tor-
rential rainfall impartation year in and year 
out. Prochnow,2008 in his work on opti-
mizing nutrient use in low fertility soil of 
the tropics submitted that tropical soil is 

very fragile and the effect of heavy rainfall 
most of the time leads to washing away of 
the top soil that are nutrient bed for the 
plant growth and development.  
 
Foliar fertilizer which is rich in both macro 
and micro nutrients at the application rates 
were able to supply sufficient nutrient to en-
hance growth and yield of the okra plant.  
The increased plant height in the two varie-
ties (Table 4) due to application of D.I grow 
green may also be connected to the available 
water (rainfall), the role of macro and micro 
nutrients formulation of the liquid fertilizer 
and better distribution of D. I grow plus fer-
tilizer that contains N in which enhance the 
physiological process, cell division and elon-
gation which directly affect tissue formation 
and consequently vegetative growth. These 
results are in accordance with those obtained 
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Figure 2: Effect of interaction between varieties fertilizer and rates on fresh fruit  
                yield (tons/ha) of okra varieties in IBADAN 2015 
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by Khalifa et al., 2003, Zelalem et al., 2009, 
Abdul Rasool et al., 2010 and Kadum, 
2011in their findings corroborate this in 
their previous work that the plant height 
among other factors also was influenced by 
availability of Nitrogen in the soil and other 
macro and micro nutrients which cumulated 
to plant vegetative growth.    
 
The interactive effect of varieties, fertilizer 
and rates in both locations at 8WAS, shows 
that  D.I grow green perform better on 
plant height and number of leave at rate of 
600 ml/ha, however the variety NHAE–47 
at application rate 900ml/ha of D.I Grow 
green the plant had a better number of 
leaves which is due to D.I Grow green 
composition as reported by Dynapharm 
International manual (2016) that D.I grow 
green is used to increase growth of the 
plants during the vegetative phase and 
moreover the quantum of rainfall available 
also aided this observation The presence of 
humic acid as part of the composition of 
this liquid fertilizer also may be responsible 
for the plant growth. Michael,2017 in his 
work on Science of humus and how it bene-
fits submitted that Humic acid is a group of 
molecules that bind to and help plants roots 
receive water and nutrients. Also serves as a 
medium for transport nutrient from soil to 
the plant thus the level of humic acid can 
drastically increase plant growth and yield. 
 
The early flowering initiation at 50% flow-
ering in both locations could be due to high 
N in the foliar fertilizer and also presence of 
humic acid in the composition of the liquid 
fertilizer which played important role in the 
balancing between vegetative and reproduc-
tive growth of okra Michael, 2017. This 
confirmation is line with work of  Zebarth 
et al 2004 and Zelalem et al., 2009) that ni-
trogen played major in conjuncture with 

other macro elements in earliness in flower 
initiation of potato plant and the quality of 
the root. 
 
In Abeokuta, statistically, the yield of okra 
plant performed better than Ibadan. This 
might be attributed to the different quantity 
of plant nutrient in this soil that are available 
to the crop and the plant nutrient uptake as 
influenced by the environment. Gathungu et 
al., (2000) found that early and well distribu-
tion of fertilizer that contains N led to faster 
early growth in plant height, number of 
shoots, tubers, stolons and dry matter.  D.I 
grow Red produced better yield than D.I 
grow Green which is in accordance to Dyna-
pharm International manual (2016) who sub-
mitted that of D.I grow red enhances flower 
and fruit formation, makes fruits bigger and 
also increases the yield. The formulation of 
D.I grow Red may be responsible because 
more essential nutrient; Potassium, Magnisi-
um and Manganesse that responsible for this 
trait are more in the D.I grow Red composi-
tion.   
 
The fertilizer rates of 300 t/ha had a better 
performance on yield parameters than the 
other rate which could be attributed to the 
effectiveness of applied rate of D.I grow plus 
fertilizer.  Also Afe et al., (2015) corroborat-
ed the influenced of this low rate in influenc-
ing yield especially in earlier setting of flower 
that emergence of first flower appeared in all 
treated plants at least 5-10days earlier than 
control. Dwivedi et al., (2014) also reported 
that seaweed extracts not only increase the 
vegetative growth of the plant but it also 
triggers the early flowering, fruiting in crops 
and ultimately increase the seed yields when 
applied at lower rate to the crop.  
 
This studies therefore agreed with many oth-
er studies (Naruka et al.,2000; Alkaff and 
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Hassan, 2003; Chattopadhyay et al., 2003; 
Abbasi et al 2010 and Zodape et al., 2011) 
who reported the benefits of foliar fertiliza-
tion such as improve growth, yield, and 
product quality.  
 
Conclusion and Recommendation 
This study examined the growth, and yield 
of okra as affected by the application of two 
newly introduced foliar fertilizers as plant 
nutrient buffers The liquid fertilizer, rich in 
both micro and macro nutrients were able 
to supply sufficient nutrients to enhance 
growth and yield. D.I grow Green and Red 
had different impact on growth and yield of 
okra varieties.  
 
 Application rate of 300 ml/ha and 600 ml/
ha D.I.Grow Green® gave a better perfor-
mance. The LD88 variety produced signifi-
cantly (P< 0.05) longer pod length (cm), 
fresh fruit weight (t/ha) and dry fruit weight 
(t/ha) than NHAe-47. Application rate of 
600 mls/ha D.I.Grow Red® produced sig-
nificantly fresh fruit weight (t/ha) compared 
to control (t/ha). 
 
In conclusion, okra variety LD88 had supe-
rior growth and yield performance. Applica-
tion of D.I.Grow Red® at the rate of 300 
ml/ha  at Abeokuta and 600ml/ha at Iba-
dan enhance fruit yield performance on 
okra. Therefore, 300ml/ha and 600ml/ha 
could be recommended to farmers in Rain-
forest/Savanna transition (Abeokuta) and 
Rainforest agro-ecology (Ibadan), respec-
tively 
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