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B ABSTRACT

Mducted at the Teaching and Research Farm of the Federz! University of
a located in the Southern Guinea Savannz ecological zone of
S and 2016 cropping seasons. The experiment was laid o
ete Block Design and replicated three times. The treztments ¢
rogen fertilizer (0, 20, 40, 60, 80, 100 and 120 kg N h
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47-4 and Clemson spineless). Plots were measuring 3x4 m (1

ridges. Parameters measured included days to first flower bud sighti
 to 50% flowering, plant height, number of leaves, and stem girth 2
d sighting and opening and days to 50% flowering number of
5, flower abortion incidence, fresh fruit number/plot, fresh fruit girth
h fruit weight/plot, dry fruit girth and length/fruit, number of
weight/fruit. Data were subjected to ANOVA and means separzated
ange Test (DMRT) at 5% level of probability. Application of 80 and
lted to the highest growth and yield parameters amongst all the
in the both years. Therefore application of 80 kg N ha! should be
e study area to maximize their yield. NHAe47-4 is recommended
eed production, Clemson spineless is also recommended for high
son spineless fruits contain more number of seeds than NHAe47-4
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ly known °C respectively and relative humidity of
e family 21 - 30% (Ezeakunne, 2004). The
) and an nutritional composition of okra includes
le crop calcium, protein, oil and carbohydrates,
1l parts iron, magnesium and phosphorus
C (Omotoso and Shittu, 2007). Okra, which
is currently grown mainly as a vegetable
crop, has potential for cultivation as an
essential oilseed crop because okra seeds
contain high amount of oil (20-40%)
(Sorapong, 2012).
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Fertilizer affects the quality and
productivity of soils and crops. Weak
vegetative growth, poor fruit setting,
undesirable fruit yield and consequent
low seed yield result from inadequate
levels of the primary soil nutrients
namely: Nitrogen (N), Phosphorus (P)
and Potassium (K) (Liu et a/, 2010).
Unfortunately these primary soil
nutrients (NPK) are the three major
fertilizer elements known to be deficient
in most Nigerian soils due to intense
pressure on land as a result of
continuous cropping. Nitrogen is one of
the major nutrients of importance in the
vegetative growth and yield of okra
plants. The crop has high affinity for
nitrogen; as it plays a significant role in
many of the metabolic processes such as
cell division and chlorophyll formation
that is responsible for photosynthesis
(Muhammad et a/, 2013). Olaniyi (2007)
recommended adequate supply of
nitrogen for vigorous vegetative growth,
optimum fruit yield and good seed
formation in okra plants. According to
) Firoz (2009) nitrogen is an essential
‘ nutrient for plant growth and is a key
limiting factor in agro ecosystems,

e MATERIALS AND METHODS

Field experiment was conducted at the

~ Teaching and Research Farm of the
~ Federal University of Technology, Minna
 (Minnz ( latitude 9°51 'N and longitude
- JE) during the 2015 and 2016
g seasons (May-Sept). Soils in
originated  from  basement
~rocks and generally are
isols (Lawal et a/, 2012),
paration, Soil samples
f surface (0-15¢m)
10 points along foyy
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Lawlor (2002) and Ulukan (200g)
reported that vigorous growth is greatly
affected by Nitrogen and the response
more pronounced under increasing
Nitrogen supply. Several works haye
reported linear increase in green fryj;
yield of okra with the application of N
from 56 to 150 kg ha (Majanbu et 5,
1985 and Singh, 1995). Nutrition of the
mother-plant is also known to influence
the yield of seed in crop plants. Rathke ¢
al. (2005) also reported that application
of nitrogen fertilizer increased the seed
yield of winter oilseed rape.

There is little information in respect of N
requirement for okra production, several
studies reported that okra growers are
only interested in fruit yield with no
attention to quality seed production
(Sajid et al, 2012). Synthetic fertilizers
have been used by researchers to obtain
very encouraging results in yields and
nutritional quality of okra fruits over the
years. The objectives of the study were to
determine the effect of nitrogen fertilizer
rates for optimum plant growth, fruit

yield, seed yield and good quality of two
okra varieties.

diagonal transects, each bulked together
to give four composite samples. The soil
samples were air dried and sieved
through 2mm and 0.5mm sieve. They
Were analyzed for particle siz
distribution, pH 1.2 (H20 and CaClz).
Organic carbon, total nitrogen, availabl¢
Phosphorus, exchangeable bases (Ca*"
Mg, K+, Na+), exchangeable acidiy
(AP* 4 H#)" and effective cation
exchange capacity  following
Procedures as described by Agbeni?
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Ql of NHAwA7.4 virlety of
.‘ﬁlll'ﬂd from the National
sural - Resoarch Institite

) substation, Bagauda  1ano,
: ,4 d Cltmson Spineless virlety

ourced  from  Promie, Seed

/i Ziarla, Nigoria,
WaAs manually cleared and
With a tractor and rldges were
ed manually at 75 o apart
asuring 3 m long. Plots were
B 3% m (12m?) comprising of
8. The treatments were 4
combination of 1w okra
(NHAe47-4  and  Clemson
s) and seven N levels, (0, 20, 40,
100, 120 kg ha'), laid out in
ized Complete Block Design
- with three replications. Three
. re manually sown per hole al
apart and later thinned to one
per stand (2WAP). Phosphorus
rtilizer at 50 kg ha'! each was
all the plots 2 week after
WAP), as Basal application
sle super phosphate and
‘potash as sources. N
was split using urea as a

¢
il

pplication was 4 WAP
ng). Weeding was carried
eeks Intervals manually.
ct pests was kept down
ation of Zap® a.l (Lambda
g/L), at 0.005kg a.i/ha,

plied as from 2ZWAS till

~ measured/recorded
o first flower bud sight
d by counting the
sowing to the first
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number of days from sowing 1o the frs!

Nowey Gpaning, days to S50% Nowering
wak rucorded by counting the number of
days from sowing to when hall of the
plant population would have flowered
Plant helght were measured from the
base of the plant 1o the tp of the last leal,
using a meter rule at first Nower bud
slght,  first opening,  50%
Nowering and at maturity, Mumber of
leaves was recorded by counting the
number of leaves on the plant at first
Hower bud sight, first Nower opening
S0% Nowering and at maturity, Stem
Birth was measured by measuring the
stem Sem from the base of the plant with
the use of verneir caliper at first flower
bud sight, first flower opening, 50%
lowering and at maturity. Number of
productive branches at maturity was
recorded by counting the number of
branches that produced fruit from the
plant at maturity, Flower abortion
incldence at maturity was recorded by
counting the number of flowers that fall
after formation (opening). The number
of fresh fruits was recorded by counting
the fruits harvested/plot; weight was
determined by using electronic welghing
balance, during harvest per plant/plot
Fruit diameter was also determined by
measuring the fruit with the use of a
caliper and Fruit length was determined
by using a meter rule at harvest Dry
fruit/plant/plot  was determined by
measuring  fruit girth and length,
counting the number of seeds and weight
of dry seed. The data collected were
subjected to analysis of variance
(ANOVA) using SAS Statistical package
9.2. At 5% level of probability means
were separated using Duncan Multiple
Range Test.
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RESULTS

The results of some physical and

chemical  properties  before land

preparation for the experimental field in

2015 season are shown in Table 1, The
particle size analysis showed the soil of

the site to be loamy sand in texture with

a moderate pH indicating the soil is

slightly acidic in reaction. Soil organic

carbon (SOC) was low with moderate

contents of total soil nitrogen and

available phosphorus and ECEC of the

soil was also found to be low.

Table 2 shows the effect of nitrogen

fertilization on days to first flower bud

sighting, days to first flower bud opening
and days to 50% flowering. Effects of

variety on this trait was not significant

(p>0.05) in both 2015 and 2016

cropping seasons. In both years,
application of 100/120 kg ha' of

nitrogen significantly delayed flower bud

initiation, flower bud opening and

attainment of 50% flowering compared

to plants that received lower rates (0 to

1 80 kg N ha') of nitrogen. The effect
variety and rates of nitrogen fertilization
on plant height of two okra cultivars at
: different stages of growth in 2015 and
i 2016 cropping season are presented in
~ (Table 3). The result showed that v, riety

~ did not significantly affect plant height at
first flower bud sighting in 2015, The
 difference was however significan, in
6 with Clemson spineless growing
gr‘g_l? cm) than NHAe47-4 (18cm),
g levels of nitrogen also
creased the height of plants 4 flower
R Eppearances  and  gpep,
??&' Cropping seasonsg,
i mo to 120 kg ha-l of
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production of significantly taller pjap,,
all the stages of plant growth,
Table 4 shows that the effect of nitroge,
fertilization —on  the  number of
leaves/plant of two okra cultivars al
different stages of growth, Effeq
variety on this trait was not significan, ,,
all the stages of plant growth. Thy,
application of 100 kg ha! yielded more
leaves (B) per plant, this valye was
statistically similar with values prodyceq
when 60 - 100 kg n ha! was applied |,
2015 and 2016 cropping seasons
Generally application of 80 to 120 kg n
ha' to plants of the two cultivars
influenced the performance in all the
traits assessed. The effect of variety op
productive branches per plant and
flower abortion incidence were not
significant in the two cropping seasons
Application of any of the rates of
nitrogen generally resulted in the
production of between 3 and 5 branches.
These values are statically similar (Table
5). Flower abortion decreased with
Increases in the rate of nitrogen
application. Significantly fewer (2)
flower abortion was recorded when 80
to 100 kg hat of nitrogen was applied to
Plants in both cropping seasons, Effect of
variety was not significant on number of
fresh fruits per plot. Fresh fruit girth was
however significantly  affected with
NHAe47-4 producing bigger fruits than
gﬁ: of clemson spineless (Table 6)
s of Clemson spineless on the other
'};';:dt are longer than those of NHAe47-4
otal fruit yield by weight of the tw0
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!
bud sighting,
days to 50%
growth of
§ that were
of nitrogen
ha! in this
at nitrogen at
Amjad et al (
the use of extra
plants as the
plants producing
| delay flowering
nslate to poor fruit
) reported that
en resulted in
ing and fruiting
to plants of the
1a-1

ts, higher leaf
number per

rces of nitrogen
om  inorganic
e at early
n from

' through

at all the stages of plant growth. This
might have guaranteed the consistence
in plant growth over time which might
have conferred the superiority in height
at all the growth stages in this study
These results are supported by the
reports of Nanthakumar and
Veeraragavathatham (2001) in brinjal
and Firoz (2009) in tomato, Sarnalk ef al
(1986) have also reported that the
beneficlal effect of zero and 20 - 40 Kg
ha'! nitrogen rates on three cultivars of
'vakuwa' (rossel) was short-lived
compared to higher rates of 60 - 100 Kg
n hal. Majanbu et al (1985) also
observed that plant helght was enhanced
by application of 100 kg N ha'. Lawlor
(2002) reported that leal number is
substantially increased by increasing N
levels. John et al (2004) reported that N
fertilization vigorously enhances leaf
production in okra than zero N
application. Similarly, Babatola (2006)
reported that application of 80kg N ha
'enhanced yield parameters of okra
plant. Optimal use of N at 60-100 kg ha !
Improves fruit yield over the lower rates
of 20 - 40 kg N ha' Yih-Chi Tan et al
(2009) indicated that nitrogen rate of
50-80 kg N ha' significantly increased
the yield of the green pod per plant of
okra compared to lower rates of the
same nutrient.

nitrogen at 80 - 100 kg ha' to okra
plants enhanced growth and fruit yield
compared to all other N rates. Plants to
which no fertilizer was applied
performed poorly in respect of all
parameters studied.
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face soll sample (0-15¢m) from the study site before ferj,,,,

Table 1: Physiochemical properties of the sur

application
~ Values
Soil Properties -
Particle Size distribution (g kg*) Az
i 110
o 775
: LS
Textural class
pH (1:2) =
kel 5.45
KCl or CaCl e
Total N (g kg!) 4_5
OrganicC (B kg!) a.zs
Available P (mg kg™*) 1
Exchangeable bases (C mol kg) .
Caz 3.75
*
N 017
~ Exchangeable acidity (C mol kg")
L R e g-.;

3 ™I |

W A

. Effect of nitrogen fertilization on days to first flower bud sighting, days to first flower bud opening
to 50% flowering
Days to first flower bud sight  Days to first flower bud opening  Days to 50% flowering

2015 2016 2015 2016 2015 2016
PE 39a 40a S1a 52a 68a 68
3% 40a 52a 52a 68a oS
2 02 0.2 0.2 0.1 03 03

o 46e 47f

35e 47d m 7

38d 49d 48e = |
40: S1c 52d ‘ 7 5
et sz SE
gk S6b ssb

57a
03
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the plant height of two okra varieties at different stages of growth.

50% flowering

bud opening At Maturity
15 2016 2015 2016 2015 2016
- 1Ba 52a S52a 58a 60a 73a
=T 19a S1a 52a 59a 60a 71a
0.1 0.5 0.5 0.3 0.3 05
16d 40d 394 35¢ 42f 7
18¢ 46¢ 45¢c 52e 53e 62e
18bc 48c 48¢ 53d 55d 68d
19h 48¢ 49¢ 6lc 62¢ #82b
19b 20b 53b 54b 67b 68b 90a
21a 21a 66a 66a 72a 74a A8a
21a 21a 63a 64ab 70a 72a 78c
02 0.2 0.1 01 0.6 05 0.9
NS NS NS NS NS NS NS

In a column for the same factor are not significantly different at

1 on the number of leaves/plant of two okra varieties at different

Stages of plant growth

First flower bud opening  50% flowering At Maturity

2015 2016 2015 2016 2015 2016

11a 10a 18a 16a 20a 21a

10a 9a 17a 15a Z1a 20a

0.1 01 0.1 02 0.2 0.5

7d He 13d 11d 15¢ 13f

. Bd Bde 15¢ 12d 19d 14¢
9¢ Bed 16b l4¢ 20cd 14e

| 10ab 10bc 16b 16b 21c 15d
. 11ab 10ab 19a 16b  22ab  16e
12a 11a 19a 17a 23a 2la

12a 10a 19a 17a 24a 20b

02 0.2 0.2 0.4 04 0.1

NS NS NS NS NS
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er abortion incidence
Table 5: Effect of nitrogen fertilization on productive br:n:/hel: ::ld ﬂﬂnower abortion incidence 77—
Number of productive branche p e

2016 2016
Treatments 2015 —
v‘l’l‘ty e 3a k™
NHAB‘?" 3a 3a 3= k
Clemson spineless 3a 0.1 0.1 01
Hi i SB 0-2 :
i N rate kg/ha 5
R 2 3b 3b Jb
|'.|-' 20 a 43 3h w
iy 40 3a
oy b e
] 60 3a
' 80 4a S5a 2c 2c
100 4a 5a 2c 2
120 3a 3b 3o 3b
+ SE 03 0.2 0.2 02
Interaction
V*F NS NS NS NS
Means followed by the same letter(s) in a column for the same Factor are not significantly different 21 7 -
0.05

Table 6: Effect of nitrogen fertilization on number of fresh fruit/plot, fresh fruit girth/plant, fresh frus
length/plant and fresh fruit weight/plot

| Number of fresh Fresh fruit girth Fresh fruit weigz:/
i ot ) Fresh fruit length (cm) ® "
Treatments 2015 2016 2015 2016 2015 2016 2015 2016
A YMMM 35
A N a 37a 127a  124a 10.6b 104b 73882 7373
~ Clemsonspineless  34a 36a  112b  114b  113a 11.0a 75842 7354
R e 2R 0.4 0.4 01 009 0.05 0.07 163 154
~ Nratekgha '
S oW W oL oM a s oo
R - o ivke :‘l’;: :g-;c 95d  614.7d szoz
37c 39c 12.2bc 12:7c 11 0: S mns.&: m?m
38b 41b  127ab 132 ' el
g #la 463 1312 139. o l, zl': mmg v
A T IR Y MV e e
R o7 0.81 02 017 1:,‘2“ 11.9a iy

Scanned with CamScanner
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