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The effects of different levels of pouliry droppings and cow dung andrecomm
and fruit vield of okra (Abelmoschus esculentus L. Mocench) were
from 2009-2011. The objective was to determine the nutrientsource
peri-urban okra producers in Minna metropolis. Two varieties of (?kru (,NH
droppings and cow dung each at 2. 4.6 and § t ha': combination of NPK |5
ha .30ke K.Oh and 0 fertilizer) were factorially combined usinga R ' ’
Results revealed that plants from plots to which 6 or 8 tof poultry droppings per hectare w a§ PP
those to which other fertilizer treatments were applied (p<0.05). Nonetheless, dcla_\(ed ﬂo‘\\ ering
It however reduced the incidence of flower abortion which eventually resulted in higher fru

and rate for optimum okr

ended dos

Acd7-4 and LD8S-1) and 10 I'c.rlilizer lreallnegltgofpml“n
-15-15 + urea fertilizers supplymg 100 kg Nha', 50 kgpg
andomized Complete Block Dcs‘igl? (RC BD_)“i'fh three replicaye,
applicd performed significantly better iy,
significantly in the two varieties yseg
ityield (9.2 tha"). Higher fruit yield (aboy

12 tha ) was recorded in LD88-1compared to the 5 t ha' for NHAed7-4. Itis concl_udf:(.] from this slu_d?f l'hT][ spc[;:)llcalclgrr]\ ?fdp(;“l}m
droppings at6 or $ tha to okra enhanced flowering and fruit yield compared to other I‘crlllllz.er (reaullnnts. L is therefore concluded thy
poultry droppings at 6-8 tha' should be applied for successful flowering and optimum fruit yield of okra.

Key words: Nutrient sources, fruit, poultry droppings, cow dung, yield

INTRODUCTION

Successful flowering and improved crop yield require
that all essential nutrients especially Nitrogen,
Phosphorus and Poassium are available to plants in
the right proportion. On an exhausted soil, such
nutrient availabilities become a limiting factor and
okra yield is adversely affected by flower abortion.
Successful flowering and subsequent [ruit set in okra
depends on the supply of balanced source of about 20
soil nutrientelements including nitrogen. phosphorus,
potassium, calcium, manganese. boron and zinc
(Achienget al.. 2010). Organic fertilizers supply most
of these essential nutrients needed for all the growth
stages of plants which are released gradually

(Achieng er al., 2010). The gradual release of

nutrients ensures their availability throughout the
stages of growth thereby meeting the vegetative and
reproductive demands for such nutrients. This is
unlike those contained in inorganic NPK fertilizers
where in nutrients may have been exhausted before
flower stimulation due to nitrogen mobility or even
deficiency of some necessary nutrients for lowering
process (Rachel and Demand. 2014). Kumar and
Singh (2006) reported much fewer Nower and frui(
drops in pepper plots treated with poultry droppings
compared with synthetic fertilizer and absolyte
control fields. Agbede et al. (2008) reported tha
Hower abortion was very mild in egg plants Lrown on
;(l):,l; ml\rxcc;\lgzd ::iitlll,] (;‘r]%z:-nic _n‘mrytln':s.-un‘npurcd with

ganic fertilizers. Adequate

supply of organic nutrients has been reported by
Olaniyi ef al. (2010) to result in optimum fresh frui
yield in okra. Adediran e/ a/. (2003) found that poultny
droppings at 8 t ha" gave the highest tomato fruit yield
in the rainforest region of South Western Nigeria
According to Mishra and Ganesh (2005). organic
manures promote higher fruit yields in most vegetables
compared to inorganic fertilizers because they contain
most of the essential nutrients for plant growth and
production. A similar effect was also recorded for egg
plant (Smill, 2000) and pepper (Moniruzzaman ef al.
2007). Deficiency of plant nutrients such as nitrogen.
potassium, calcium, iron. zinc and manganese during
flowering has been identified (o impede the production
of hormone called auxin which is responsible for
fower stimulation and fruif set (Pandey and Sinha.
2006).
The current production of okra in Nigeria is much.
lower than the potential productivity because ol
”1‘]'3”'1“'”31&“ use of inorganic fertilizers wilh
;\flshl-]“vm?[ ;lclfilf!()l;fll_ion_ol" soil quality (Mbah i,w!
agwu.2009). Farmers need to be encouraged to take
1o \’CEth'b]U production due " n
l\;;lagz)t:;ﬁ:gr?ill‘wra: contents :mq Increasing demand
happen r-)rodt‘r o 1oy BOUP of
. clion (

o their richness

crops. For this ©
yield but will sl 1o e n18Y that would ensure hie!

. A0 be eco-friendly must be developed:
Organic Manures are known (o e cco-(riendly. In the
conlext of the above. an atlempt was made to evaluale

the effe = uale
€ effect ol organic manures using poultry droppine

aoc of inorganic fertilizeronthe ﬂowcrrcgp(m

luated at the Federal University of Technology, Minna, Njy, .
cV iy ~ a4
evalu aperformance foruseamong the urhgy ;,

88

Scanned by CamScanner



{
and cow dung at graded levels and inorganic fertilizer

using NPK  feptilizer at recommended rate on
flowerimg succeess and [ruit yield ofokra.

MATERIALS AND METHODS

Fhis study was carried out in the Teaching and
Research Farm of Federal University of lechnology,
Minna, Niger State. Nigeria. Seeds of two varieties
(NHAe 47-4 and LD88-1) of okra were sourced from
the National Horticultural Research Institute
(NTHORT) sub-station at Bagauda, Kano. The two
varietics of okra and ten fertility management options
were evaluated in a factorial experiment fitted to
REBD - with three replicates. The ten fertility
management options were poultry droppings at 2.4, 6
and 8 tha " cow dungat 2.4, 6 and 8 tha ', NPK 15-15-
15+ urea fertilizers supplying 100 kg N. 50 kg PO
and S0 kg KO ha 'plus an untreated control. Fach plot
had dimensions of 6m # 2m and was made up of eiphi
ndees that were 2 m long and were constructed 75 ¢m
apartgiving a dimensionof 12 m - Two weeks prior to
sowing. properly cured orgamic manures (pouliry
droppings and cow dung) were incorporated into the
ridges manually using the detailed rates Three seeds
cach were sown into holes at 30 em apart. Following
emergence, seedlings were thinned to one per stand at
two weeks after sowmg. Manual weeding was done at
lour, seven, and nine weeks after sowing. Inorganic
fertilizer application was done by applyving NPE 15-
I5-15 at 2 weeks after sowing to supply 30-30-30 kg
ha N, PO and KO Urea was apphied 3 weeks later
to supply additonal 50 kg ha N. The fertilizers were
apphed by side placement in two small holes, 5 ¢cm
away from the base ot cach stand and covered up. Soil
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sumples were collected, air dried. pently crushed and
‘iIL'\"c.:d using a2 mm screen. The samples were
subjected 1o routine physical and chemical analysis
’I c_)llnwing the procedures of Okalebo ef al. (1989).

Ihe poultry droppings and cow dung used were
analyzed for P, Ca. Mg. K and Na using the procedures
for organic materials described by Okalebo er al.
(1989)

Data were collected on days to first flower bud
sighting, days to first flower opening. days to 30%
Nowering, fruit abortion incidence and fruit vield per
ha.

Picking of fruits was done at four days interval from
plants in the four middle rows of each plot. Fresh fruit
weight (yieldy was determined using a Salter Balance.
All the data collected were subjected to analysis of
vanance (ANOVA) using SAS Statistical Package 9.2
Means were separated using the Student-Newman-
Keuls (SNK) test.

RESULTS

[he soil texture 1s sandy clay loam and the pH was
shphtly acidic (Table 1) Going by the standard
preseribed by Fsu (1991), the soil of the experimental
site was high in organic carbon and total mtrogen
content. moderate in available phosphorus  and
potassium while calcium and magnesium contents are
low. The chemical compositions of poultry manure and
cow dung used in the study shows a N content range ol
051 to 0.63pke. Varicties sigmficantly (p<0.03)
ditfered in the number of dayvs to appearance of first
Hower bud with carlier appearance in NHAe47-4 (40
dave) than in LDS88-1 (43 davs) in 2009 (Table 3). The
trait was however. not signiticantly (p~0.03) affected
in 2010 and 2011 cropping scasons. Furthermore.

Table 1: Physicochemical properties of the surface soil sample (0 -15 em) from the

study site before fertilizer application

Value
Soil properties 201 20140 2011
Sand (2 kg) O30 632 630
Silt (g /kg) 73 73 78
Clay (g 'kg) 27 276 281

Textural class SCl SCI Na
pH 1:2 (H:QO) 0. (1‘,3_ "(\;4
Organic carbon (g /kg) 23.06 23.5 r & 1
Total N (g /kg) 044 046 (1.4(\_
Available P (mg kg) 11.72 12.22 12.25
I-xchangeable bases (cmol’kg)

; ‘ 2.2 2.25 25
(\11 1.3 1.43 1 36
Na 0.62 0.64 0.65
K 0.39 0.40 0.42
SCI = Sandy clay loam
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Table 2: Chemical properties of samples of pnulll'
study site //(,‘l‘lﬂ”_]&\
' 50102010

Poultry droppings __—— =549

Soil properties 2009 2010 ;:(")I l 78.30

Carbon (g /kg) 32 4 32.4 32.0 0.52 (.55 0.5]

N (g /kg) 0.61 0.63 0.0l |;|-” 14.21 1411

P (mg/kg) 17.0 17.0 17.2 1.0 4.12 4.15
Na (g/kg) 6.35 6.33 0.33 3 42 0.44 0.44
Ko 1076 1076 10.00 i 577 284
Mg |, 3.70 3.68 3-7(' 3 40 3.46 3.44
Ca . 4.0 4.0 4.0 B 53.1 52.8
Moisture (%) 13.1 13.2. 132 ﬁ_,,_,,-é},;()ﬂr—”--'“""”“—“‘“E

rtilizer

Table 3: Main cffects and interaction of variety and fe

on days to first flower bud sighting ) o
Cropping season (years)

IFactor levels/
Interaction 2009 2010 2011
Variety (V)
NHAe47-4 40b 41a 41.53a
LD88-1 43a 42a 41.7a
+ SE 0.6 8.9 0.2
Fertilizer (F)
Control 43ab 40a 40d
2 tha' PD 39b 42a 42c¢
4 tha' PD 47a 42a 43b
6 tha' PD 48a 44a 45a
8 tha'! PD 47a 44a 45a
2tha'CD 35¢ 40a 40d
4tha'CD 33c 40a 40d
6t ha! CD 41b 41a 40d
8tha' CD 42b 40a 40d
NPK 41b 40a 40d
1+ SE 1.3 20.0 0.4
Interaction
V x F ok NS # ok

PD= poultry droppings; CD= Cow dung;
means followed by the same letter(s) for same factor in a column are
not significantly different (p=0.05) by Student-Newman-Keuls (SNK) test:

NS= Not significant
fertilizer effect on this trait was only significant in  plants in 2011 season R Rp—— —_
2009 and! 2011 cropping seasons. In 2009, first lower (40 days) from those of COntSIglm['Cﬂnq))’ldl“c“»‘q
bud appcarance was significantly curliul:r (._7»3-33 days)  treatments values, byt were s ,r:”_Or ’()r NPK .+‘ 1;1;}
with the application of 2 and 4 1 ha' of cow dung those. trgalcd with poultry dni 1 }Ccmlly" f“rljui,l 1“
manure compared to other fertilizer sources and r;.ncs. Application of 6 and g ( ha' pl{lngs (42-45 N-'\;,;
The application of 2 t ha’ of poultry droppings  delayed flower bud 1'0rmation‘q'.,m- P()”“"Y_ d"‘)l’p""rj
resulted in significantly earlier formation of flower ZQ] l‘. Significantly in 2009 an¢
buds than other poultry droppings rates. Flower L?Ud 1 l‘lc lnlcmc_lion cffect of varjey " i
initiation was delayed significantly with increasing ol d’nys to first flower bug siuh{v "Clu.llzcr on ”.U'-U‘,;l
levels of fertilizer application irrespective of source.  (P=0.01)in2009 and 2017 (pyp s highly signific2’

N ; S lable 4y, A ‘aation of 2
Days to [irst flower bud sighting of cow dung treated and 4 t ha” of cow dungs )- Application ®.
50 £ Lo Nl’[f\c47_4 rCSU]lCd i
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Table 4: Interaction effects of variety x fertilizer on

days to first flower bud sighting

FFertilizer Variety 2009 2011
Control NHAed7-4 42b 39c¢

2tha! PD
4 { ha' PD
6tha'PD
8 t ha!' PD
2tha!' CD
dtha' CD
6tha! CD
8tha' CD

NHAed47-4
NHAc47-4
NHAe47-4
NHAec4d47-4
NHAec47-4
NHAc47-4
NHAc47-4
NHAcd47-4

NPK NHAc47-4
Control .LD8R-1
2 tha! PD [.DESY-1

[.D88-1
[.1D88-1

41 ha' PD
6 tha' PD

8 tha' PD 1.1D88-1
2tha’' CD [.LID88-1
4 tha' CD [.1D88-1
6tha'CD [.1)88-1
tha'CD [.D&R-1

NPK [.ID88Y-1

38b
47ab
47ab
47ab

40c¢
42b
46a
46a

28¢ 40c
27¢ 39¢
38b 39¢
41b 40¢
42b 44b
43b 40c¢
40b 44b
46ab 44b
48a 43b
47ab 44b
42b 40c¢
38h 40c¢
43b 40c¢
43b 40¢
39hb 42b

PD= Poultry droppings: CD= Cow dung: means tollowed by the same letter(s) in a column are not
significantly different (p=0.05) by Student-Newman-Keuls (SNK) test

stgmiicant carliness (27-28 davs) to first flower
n;ﬁwumncc in 2009. In L.D88-1. except when poultry
droppings at 6 tha "was used when flower buds were
slightly at about 48 days after planting. there were no
significant differences in the time t© sighting of first
flower bud amongst all the other fertilizer treatments.
In 2011 however, unfertilized plants and those
fertilized with 2 t ha " of poultry droppings and all the
cow dung manure levels budded signmificantly earlier
(39-40 days) In NHAe47-4 compared to about 46 days
recorded when poultry droppings were applied at 6
and § t ha'. The shortest duration to flower bud
appearance in LD88-1 was recorded when plants were
LrowWn without fertilizer and among those that were
treated with any of the cow dung rates was ;1;*;1!1:;1‘
Application ol any of the poultry dropping levels
resulted in similar delay in Hower bud appearance.

Davys to first flower opening was significantly atfected
by ‘\m'iciu\, and fertihizer in 2009 and 2011 croppimny
seasons but not in 2010 (Table 5). NHAed7-4
flowered significantly carlier than LD88-1 in both
years. Comparable carliness to flowering time was
observed forcowdung at 2 and 4 tha ' (48 and 30 days
xL'~{])k-cli\-g-lj,‘J and for !‘*.’ll,llly dmm“m\;g at 2 tha' (50
days) in 2009 cropping season. Conversely, when 6
and 8 tha ol poultry droppings were applied. flower

91

opening was significantly delayed nll 39 and 60 days
respectively compared to a period of 48-35 days in
other fertilizer sources and rates. ]

significantly faster (30 days) when no feruilizer
applied compared to 36-60 days I
fertilizer sources and rates. There were no si

differences amongst all the poultny droppings. cow

) DL 5 r ey I oy 'y ‘.— 1l
dung and NPK trcatments. Variety ~fertilizer
interaction etfect on this parameter was not significant

throughout the study
Varietal eflect on the number of days to 30% flowering
was significant in 2009 and 2011 cr
not in 2010, with NHAed7-4 flowering earlier
1. D88-1 in both seasons (Tabie

davs to 30% tlowering was no hy

1Y FY T
§IUI =i ol eld Uas

than

(SR Pt

. O
Zer Citecl an

SPEOSTYYE YT
Lauh S

2010 and 2011. Application of poultry droppings at 6

was however significant mn the seasons of

and 8 t ha delaved the attamment of 30% flowerine
stgmficantly than other fertilizer sources and rates in
both vears In 2010, there were no si

differences amongst unfertilized plants and those to
which NPK + urea, poultry droppings at 2 and 4 as
well as cow dung at any of the rates were applied. :

mines of 76 and 77 ¢ comnared 10 R0 day L
Values Ol /0 diid » caompared 0 8 gdavs whel

I‘uu!{r\ drgr!ﬁ_:‘_:‘-a were apphedat6or8tha

Table 7 shows that varetal etfect on fruit abortion
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Table 5: Main effects and interaction of var :CI): -

fertilizer on days to first flower opening in Okr: __‘S) —
Cropping scason (yull

Factor levels/

interaction 2009 2()IQ_~____~W,:2,(,,)_.I [
Variety (V) i -
NHAe47-4 51b 55a psly
LD88-1 55a 57a 58a
+ SE 0.4 12.3 0.4
Fertilizer (17 )
Control 55b 55a -?Ql’
2tha' PD 50de 56a gﬁu
4 tha' PD 56b 56a 58a
6 tha' PD 59a 59a 60a
8tha' PD 60a 592 60a
2 tha' €D 48c 351 58a
4 tha'CD 50de S55a 56a
6t ha' CD S4bc 55a 57a
8t ha' CD 52cd 56a 57a
NPK Sdbe 55a S9a
+ SE 0.9 275 1.0
Interaction
V x F NS NS NS

PD= Poultry droppings; CD= Cow dung: mean s followed by the same

letter(s) in a column are not C.1*-mf|<,4nll\ different (p=0.05) by Student
Newman-Keuls (SNK) test.

Table 6: Main effects and interaction of v ariety

and
fertilizer on d: vys to S0% fMoweri ing

- _,,,Q‘J’JL”L‘ season (vears)
Factor levels/

interaction 2009 2010 2011
Variety (V) -
NHAed7-4 74b 77a 65b

LD88-1 75a 77a 662
+ SE 0.7 0.2 03

Fertilizer (19)

Control 75a 76b 50¢
2tha' PD 73a 76b 65c
4 tha' PD 74a 77b 69h
6 tha'! PD 78a 80a 74a
8 tha!'PD 77a S0a 74a
2tha'CD 72a 76b 6lde
4 tha'CD 73a 76b 62de
6t ha! CD 74a 76b 62de
8t ha' CD 76a 77b 63d
NPK 74a 76b 67be

+ SE 0.6 0.4 0 o

Interaction =
V x F NS NS NS

PD= poultry droppings; CD= Cow dung: me;
letter(s) for same factor in a column

are not \IL'HIIILCIIH.I\ diffe ¢ Ssame
by Student-Newman-Keuls (SNK) test: Ng= Not signig crent (p=q 05)
ICant
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;cown on control plots and those to which NPK
fertilizer was applied recorded significantly greater
flower abortion. Zero fertilizer application as well as
the application of NPK resulted in the greatest
incidences of fruit abortion in the three seasons.

Variety LD88-1 plants produced significantly greater
fruit yield (7-11 t ha) per hectare than NHAe47-4
(about 4-7 t ha™) across the three seasons (Table 8).
The effect of fertilizer was significant in 2009 and
2011. In 2009, application of poultry droppings at 8 t
ha' resulted in the highest green (fresh) fruit yield
(9.25 tha™) which was significantly greater than those
of other treatments. Growing of plants without
[ertilizer of any sort resulted in the poorest fruit yield
per hectare. In 2011, application of 8 t ha™ of poultry
droppings and NPK fertilizer gave the best fresh fruit
yield (6.17 and 5.83 t ha" respectively) per hectare
compared to other fertilizer sources and rates which
had amaximum yield of about4 tha.

The interaction effect of variety and fertilizer on this
rait was also significant in 2009 and 2011 (Table 9).
The table shows that in 2011, NHAe47-4 plants to

which 8 t ha” of poultry droppings was applied out-
yielded plants from plots to which other fertilizer
treatments were applied. LD88-1 on the other hand,
yielded best with the application of 6 and 8 t ha™.
Though application of 6 and 8 t ha' of poultry
droppings also gave the best yield in LD88-1 in 2009,
the value obtained was similar to those of poultry
droppings at 4 t ha" and cow dung at 2-6tha’. In2011,
yields of about 19 t ha' were recorded for L.D88-1
plants at 6 and 8 t ha” of poultry droppings which was
significantly higher than the yields obtained from other
treatments.

DISCUSSION

The delay in flower bud sighting, subsequent opening
and days to 50% flowering recorded during growth of
okra plants of the two varieties that were treated with
poultry droppings especially at 6 and 8 t ha" in this
study is an indication that nitrogen content of poultry
droppings at those rates was surplus. Olaniyi et al.
(2005) and Olaniyi ef al. (2010) cautioned against the
use of excess nitrogen on vigorous plants as the practice
may result in plants producing heavy foliage which will

Table 7: Main effects and interaction of varicty and
fertilizer on flower abortion incidence (no) per plant

Cropping season (years)

Factor level/

interaction 2009 2010 2011
Variety (V)
NHAed47-4 S5a 4b 3b
L.D88-1 S5a S5a 4a
+ SE 0.1 0.2 0.1
Fertilizer (I7)
Control OGO 6a 6a
2 tha! 1PI) R 4bc 3¢
4tha' PD * Sﬁab %c
6 tha!' PD 2h 3 3¢
Stha!' PD 20 3d 3¢
2tha'CD 6a 5ab ?b
4tha'CD 6a Sﬂab 3¢
6tha! CD S5a 3d 3¢
8tha! CD 5a 37d e
NPK 6a 6a 63
+ SE 0.4 0.4 0.3
Interaction )
V x F 1 NS NS NS

b = - ~ —
PD= poultry droppings: CD=
Mmeans followed by the same lette

hot significantly different (p=0.03) by

NS= Not significant

93
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Scanned by CamScanner



; oeria, “Abeokuta 20140 7.
cultural Society of Nigert iy G

' . . of Horti o
| @ ] Proceedings of the 32nd Annual Conference f $)
_HORTSOM

i ari rtilizer on
Table 8 : Main cffects and interaction of variety X f¢

fresh fruit yield per ha (tons)

Cropping season (years)

Factor leve)/

interaction 2009 2010 2011
Variety (V
NHAg4E/'-i 4.36b 4.28b 6.92b
LD88-] 6.78a 9.43a 10.79a
+ SE 0.1 0.4 0.1
Fertilizer (F)

Control 3.22e 5.34a 2.67c
2tha' PD 4.85d h.14a 3.00c
4tha' PD 6.1c §.09a 3.00¢c
6 tha' PD 7.93b S.14a 4.50b

8 tha! PD 9.25a 6.93a 6.17a
2tha'CD 4.1d 7.42a 2.50¢
4tha'CD 4.77d 8.47a 3.50c

6t ha! CD 4.92d 8.45a 3.50c

8tha! CD 5.9¢c 6.42a 2.83c
NPK 4.57d 6.16a 5.83a
+ SE 0.2 1.0 0.3
Interaction

PD= poultry droppings; CD= Cow dung; means followed by the same letter(s) for same
factor in a column are significantly different (p=0.05) by Student-Newman-Keuls (SNK)
test; NS= Not significant

Table 9: Interaction effects of variety x fertilizer on fresh fruit
weight per ha (tons)

IFertilizer Variety 2009 2011
Control NHAe47-4 4.3c 4 3¢
2tha' PD NHAe47-4 4.1c¢ 5 7¢
4 tha' PD NHAe47-4 4.1c 65
6t ha! PD NHAe47-4 4.0c 11.2¢
8 tha' PD NHAe47-4 3 A6 12.1c
2 tha' CD NHAe47-4 4.6bc 4 8e
4 tha' CD NHAe47-4 4.8bc 5.2¢
6 tha! CD NHAe47-4 4 .4¢ 5 0
8t ha' CD NHAe47-4 4.5¢c 7:3de
NPK NHAe47-4 4.0c 6.5a
Control LD88-1 6.3b 5. 8e
2 tha' PD LD88-1 8.2b 1270
4 t ha! PD LD88-1 12iGa BT
6tha'PD LD88-1 10.2ab 1914
8 t ha! PD LD88-1 10.2ab 18.7a
2tha' CD LD88-1 10.2ab 52e
4 tha' CD LID88-1 12.1a 7 5de
6 tha! CD LI>88-1 12.5a 8.4de
8tha' CD LD88-1 8 Ty 8 7de
NPK LD88-1 8.3b 7.7de

PL)= poultry droppings; CD= Cow dung: me
letter(s) for same factor in a column are not
by Student-Newman-Kculs (SNK) test:
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dd?)’ ﬂ_OW(:r'mg and will eventually translate to poor
fruit yield. Recently, Daram and Kumar (2013)
feporl‘ed that higher rates of poultry droppings (6 t ha
) fe.sultefi in significant delay in flowering and
frutting of egg plant compared to plants of the control,
4 tons of poultry droppings per hectare and mineral
fertilizers.

Plal}t uptake and efficient utilization of nutrients,
cnvu'onme‘ma] interaction with plants and or genetic
makeup 01‘ plants are known to affect the number of
days to first flower opening and days to 50%
ﬂower.mg (Olaniyi et al.. 2005). For instance, the
delay in first flower opening and attainment of 50%
flowering in NHAe47-4 compared to LD88-1 plants
may be due to the plants inability to regulate their
uptake of nutrients which might have resulted in
excess uptake.

Growing okra plants with 4-8 t ha' of poultry
droppings in 2009 resulted in lower abortion
incidences compared to other fertilizer treatments in
this study. The greater abortion incidences in plants to
which NPK and zero fertilizer were applied in this
study suggest the insufficiency or deficiency of some
nutrients in NPK fertilizer that were needed for the
flowering process. Poultry droppings have been
reported to contain several crop nutrients and have the
ability to check the possible cases of nutrient
imbalance and pH fluctuations which may curtail
plant uptake of nutrients (Mishra and Ganesh, 2005).
The enhanced performance recorded with the use of
poultry droppings especially at rates ranging between
4 and 8 tons per hectare suggests that all the nutrient
requirements for flower formation other than the NP
and K provided by synthetic fertilizers are met by
poultry droppings. According to Steve (2009),
organic soil amendment, such as farmyard manure,
plant compost and natural sources of nutrients, can be
used to remedy mineral imbalance. ensuring healthy
growth, successful flowering and fruiting in plants.
Rachel and Demand (2014) also stated that for plants
to grow and develop successful tlowers and fruit, they
need a balanced source of 20 mineral elements. or
nutrients, including N, P, K, Ca, Mn. B and Zn.
Organic fertilizers supply most of the essential
nutrients needed for all the growth stages of plants
which are released gradually (Achieng et al.. 2010).
This ensures nutrient availability to plants throughout
the crop cycle thereby meeting the vegetative and
reproductive demand for these nutrients compared to
those contained in NPK that may have been exhausted
before flower stimulation due to nitrogen mobility or
even deliciency of some necessary nutrients for
lowering process (Rachel and Demand. 2014). Pest

incidences and flower abortion were greatly reduced
with organic manure application in melon compared to
conventional fertilizers (Esawy et al..2008).
Significantly greater number of flower drops has also
been reported in okra plots treated with only inorganic
fertilizer by (Agele, 2001). Kumar and Singh (20006)
recorded much fewer flower and fruit drops in pepper
plots amended with poultry droppings compared with
a severe case on the inorganic fertilizer and absolute
control fields. Agbede ef al. (2008) also reported a mild
incidence of flower abortion and leaf droppings in
plots treated with organic manure in contrast to a
severe incidence in plots treated with inorganic
fertilizers. Deficiency of plant nutrients such as
nitrogen, potassium, calcium, iron, zinc and
manganese during flowering is known to impede the
production of auxin which is responsible for flower
stimulation and fruit set (Pandey and Sinha. 2000).
Another probable cause of flower abortion in this study
may be the high relative humidity experienced during
the growth periods of the plants, suggesting that plants
treated with fertilizer sources other than those rates of
poultry droppings could not tolerate the high humidity
recorded during the cropping seasons which was not
adequate for optimum okra production. Okra requires
humidity range of 21-30% for optimum performance
(Ezeakunne, 2004). High relative humidity is capable
of causing pollen clumping condition which makes
pollination less effective (Pandey and Sinha, 2006).
Adequate plant nutrients obtained from application of
about 6 tha' of poultry droppings might have produced
vigorous plant growth to counter the negative effect of
high humidity. Significantly higher flower abortion
was recorded in plants of the NHAe47-4 than the
LD88-1. The former's poor performance could be due
to poor plant uptake of available nutrients or efficient
utilization of absorbed nutrients during growth which
can cause nutrient stress. Nutrient stress has been
reported to result in reduced flowering and total plant
yield in cowpea (Amador and Dieguez, 2007) and in
mungbean (Ahmad. 2009).

The significantly better fruit yield in plants to whicl
poultry droppings were applied at 6 and 8§ t ha
compared to all other fertilizer treatments in this study
indicated that poultry droppings at those rate
contained more of the nutrients needed for optimun
plant growth than cow dung and NPK fertilize:
Omisore el al. (2009) and Olaniyi e al. (2010
adjudged poultry droppings to be the most valuable o
all manures produced by livestock or syntheticall:
because of their capability to balance soil nutrients anc
check the possibility of soil pH fluctuations, thereb;
enhancing efficient plant nutrient absorption anc
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oreanic manure was due (0 the fact tha
mast of the nutrients essential for plant gr‘m\lﬂ} and
development than are found in mineral fertilizers.
Their report also indicated that plant uptake of
nutrients was poor in inorganic tertilizer pllots which
resulted in poor plant performance. Adedlrgm et al.
(2003) also reported that the application of pou\llrﬁv
manure at 10 t ha” produced the highest tomato fruit
yvield in the rain forest region of South Western
Nigeria. Similarly. applicationof 10t ha"' of farmyard
manure was found to increase okra plant growth and
fruit vield over the untreated control and inorganic
fertilizers (Moniruzzaman e/ al.. 2007). The use of
poultry manure has also been reported to result in
vield improvement in egg plant over the use of
synthetic fertilizers and the control (Kumar and
Singh. 2006). Significant differences between LD388-
| and NHAed7-4 in respect of fruit yield in this study
may be due to differences in genetic makeup as has
been reported in other studies (Keeric e/ a/., 2003).

It is concluded from this study that application of
poultry droppingsat 6 or 8 t ha" to okra (Abelmoschis
esculentus L. Moench) mother-plants delayed
flowering. though. flower abortion was significantly
reduced. Furthermore. application of the same
nutrient source and rate enhanced higher green fruit
vield compared to other [ertilizer treatments.

It is recommended that soils should be amended with
poultry droppings at 6 to 8 ha.”" for enhanced and
successful flowering in okra production. For
optimum fruit vield, the same manure and rate should
be applied to mother-plants of okra. LD88-1 is
recommended for green (fresh) fruit production on
the basis of its agronomic traits for high productivity
proven in preference to NHAe47-4.

organic
fertilizers. The

REFERENCES

Achieng. J.O., Ouma, G., Odhiambo, G and
Muyekho. F. (2010). Effect of farmyard
manure and inorganic fertilizers on maize
production on Alfisols and Ultisols in
Kakamega, western Kenya. Agriculture and
Biology Journal of North America, 1(4), 430-
439.

Adediran. J. A.. Taiwo, L.B and Sobulo. R.A. (2003).
Comparative nutrient values of some solid

ond Annual Conference of Hot

96

cicultural Soctety of Nigerid, “Abeokuta 2014»

organic Wasles and their effect qp
(Lycopersicon esculentum)  yielq i
Soils. 33,99-113- “n
Agbede. T. M.. Ojeniy!, S.Oltand Adeyemy,
(2008). Effect of ‘P?U ry manure o
physical and %‘hemma properties, groy,
arain yield of sorghum in southwest \;
American-Eurasian Journal of Susyy
Agriculture. 2(1). 12T d vyi ‘

Agele, S. 0. (2001). Growth and yield of (o,
orown on degraded SOll‘ amendmed with orgap,
wastes. Proceedings of the 357 Conferene,
the A gricu/lum/ Snc:iel)’ Qf Nigeria. Sept., .
3] University of Agriculture  Abeofy,
Nigeria, 151154

Ahmad. S. (2009). Effect ol 5011_ salinity on the yig|
and yield components of ungbean. Pakistay
Journal of Botany, 41(1). 263-268.

Amador. B.Mand E. T. Diéguez. (2007). Effects of
salinity on the germination and seedling
characteristicsof cowpea Vigna unguiculata
(L.) Walp. Australian Jowrnal of
Experimental Agriculture. 40 (3), 433-438.

Daram. PD and Kumar R.A. (2013). Influence of

poultry manure on the early growth of brinjal
(eag plant). Jowrnal of Horticulture and
Forestry. 13, 138-140.

Esawy. M., Nasser. A., Paul, R.. Nouraya. A and
Lamyaa. A. (2008). Effects of Dillerent
Organic and Inorganic fertilizers on Cucumber
Yield and some Soil Properties. Horld Journdl
of Agricultural Sciences. 5(4), 408-414.

E. (1991). Detailed soil survey of NIHORT.
farm at Bunkure, Kano State, Nigeria. Institute
for Agricultural Research, Ahmadu Bello
University, Zaria, 72 Pp.

Ezeakunne. C.O. (2004). Large scale fruit and
vegetable production in Nigeria. Extension
Bulletin, NAERLS, ABU, Zaria, 8,6-8.

Keeric. HK., Panhwar, R N.. Mamon, Y.M., Aracl.
M., ‘Chochan. M and Qazi, B.R. (2003)1
Qualitative and quantitative performance ol
some promising cowpea varieties under agr
climatic conditions of Thatta. Pnki‘\'ranJoztmuf

) of Applied Science,3(10-12), 670-673. i
Kumar, R.S vand Singh, D.V. (2006). Influence of
organic base nutrient on pest control of Eag
Eilants. Indian Journal of Agriculture. 4(2). 23-
J1.

C..N and Mbagwu, J.S.C. (2009). Effect ol

artl-lmal wastes on Physico-chemical propertics

rn Nigeria. Nigerian Journal of 5S¢

Soi|
gery

”[(/)!e

Esu, I.

Mbah,

Scanned by CamScanner



WO

Science. 16,96-103. . i

Mishra, R. K and Ganesh. S. (2003). Effect ol sources
of nutrients on performance of okra
(Abelmoschus esculentus (1) Moench). Sri.
Lankan Jowrnal of Agricultural Science, 42,
52-57.

Moniruzzaman. M.. Uddin. M.Z and Choudhury.
A.K. (2007). Response ol okra seed crop to
sowing time and plant spacing in South
Eastern hilly region of Bangladesh,
Bangladesh Jowrnal Q/'.-lgricullm'u/ Research,
32(3),393-402.

Okalebo. J.R.. Gathua. K. W and Woomer, P.L. (1989).
Laboratory methods of soil snd plant analysis:
Aworking manual. Soil Science society of East
Africa Technical Publication, I, 1-88.

Olaniyi. J.0.. Ogunrinde. J.O., Olabode, O.8 and
Akanbi. W.B. (2005). Effect of organic
mineral fertilizer application on growth, yield

and nutrient uptake of Maize. Jowrnal of

Applied Agricultural and Agricultural
Research.2(1), 10-19.

Olaniyvi. J.O.. Akanbi. W.B., Oladiran, O.A and
Ilupeju, O.T. (2010). The eflect of organo-
mineral and inorganic fertilizers on the
growth, fruit yield., quality and chemical
compositions of Okra. Jouwrnal of Animal and
Plant Sciences. I, 1135-1140.

Omisore. J.K.. Kasail. M.Y and Chukwu, U.C. (2009).
Determination of optimum poultry manure
rate formaize production. Proceedings of the

@g Proceedings of the 32nd Annual Conference of Horticultural Socicty of Nigeria, “Abcokuta 2014” (e
S

13rd Annual Conference of the Agricultural
Socicty of Nigeria. Abuja, (43), 260-263.

Pandey. S.Nand Sinha. B. K. (2006). Plant Physiology
(Fourth edition). New York. UBS Publisher
Distributors PVTLTD,

Rachel. D and Demand. M. (2014). Nutrients for
flowering and fruiting plants. Retrieved from
htp//dbibiosalety.nic.in 23/01/2014.

Smil. V. (2000). Phosphorus in the Environment
Natural lows and Human [Interferences.
Annual Review of Energy and Environment,
25.53-88. (DOI: 146/annurev.encrgy.25.1.53).
Retrieved from
http://arjournals.annualreviews.org/doi/abs/10
1146/annurev.enerpy.25.1.33 13/4/2013.

Steve, A. (2009). Okra growing problems: Trouble
shooting. Retrieved from
www.harvestable.com/2009/06_okra_can_be/
17/1/2009.

Scanned by CamScanner



