285  Table 10: Total yield as influenced by chicken manure and inorganic fertilizer

Total Yield (kg ha™)
Fertilizer rates 2015 2016
Omankwa Obatanpa

Omankwa Obatanpa

3tha' CM 1243.00 2790.00 4993.00 6298.00
65:38:38 kg ha NPK 3386.00 5668.00 5159.00 6938.00
Y, CM + %2 NPK . 3204.00 4259.00 4677.00 6380.00
% CM + %% NPK 2795.00 3410.00 4988.00 5056.00
No fertilizer (Control) 1088.00 3266.00 2129.00 3163.00
Mean 234320 3878.60 4389.20 5567.00
LSD (0.05) Var 840.40 * 461.5 *

LSD (0.05) Fert 1328.70 * 729.70 *

LSD (0.05) Var x Fert NS NS

CV (%) 35.20 21.10

286

287 5. Discussion

288 Maize growth and yield were affected by chicken manure and inorganic fertilizer. The higher ; -

289 number of maize plants established in both 2015 and 2016 cropping seasons might be due to the | M’\‘ﬁ :

290  healthy seeds used as planting materials. However, the varietal difference showed the significant

291 difference in percentage crop establishment during the 2015 cropping season. The lower
292 percentage crop establishment in Obatanpa and Omankwa grown under ¥2 CM + 2 NPK than
293 same varieties grown on other amended and control plots in both cropping seasons might be that

W 294 1 organic manure applied at the same rate and time as inorganic fertilizer was not available to the

e e

;\M 295  plants and therefore not yet affective . This contradicts with the findings of [10] that nutrient

‘. e
S SE

w’j};, 296  from Wal fertilizers enhance the establishment of crop when both organic and inorganic } M;“{**-'“F
w ] e (\/:‘«'
297  fertilizers were combined. The higher number of leaves per plant of Obatanpa from 49, 63 t077 1 n
j e
298 days after planting during the 2015 cropping season probably might be due to outstanding quality i \}"w M?u“
299  with respect to high vegetative growth. The lowest number of leaves per plant of Omankwa and 1 ‘/w)
Ay, >3
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Obatanpa grown under ¥2 CM + %2 NPK and % CM +1/4 NPK from 63 to 77 DAP during the |

2015 cropping season is an indication of slow release of nutrients from chicken manure. This "

l
|
findings contradicts those found by [11] that increasing the nitrogen rates resulted in more /Y

aa—

——

number of leaves produced per maize plant. The highest number of leaves per plant in both
maize varieties grown on 3 t ha' CM at 77 DAP during the 2016 cropping might be attributed
to the solubility, absortation and translocation of the absorbable nutrients by the plant for leaf
synthesis as a result of chicken manure which decomposed. This agrees with [12] that
application of 30 t ha™ poultry manure to maize gave highest values of the growth in terms of
number of leaves per plant. The significant increase in height of Obatanpa than Omankwa in
plant height from 63 to 77 DAP during the 2015 croppmg season might be due to differences in |

e ——————

mherent characterlstlcs of the variety. Omankwa growth in helght that was favoured by

amendments than the control at 35, 49 and 77 DAP during the 2015 cropping season is an
indication that adequate nutrients, required to support early growth can be attained from organic

fertilization, by enrichment with inorganic nutrients. This agrees with [13] that 40 -60 % of the
—— ————— C e

organic N in poultry manure are normally mmerallzed within 90 days The tallest plant height in

Omankwa grown under 2 CM + %2 NPK at 49 DAP in both cropping seasons could be because

of the combined effects of the chicken manure improving the physical soil conditions and NPK

(15-15-15) also improving the nutrient status of the soil. This is in agreement with the findings of

o

e S

[14] who recorded higher plant helghts of maize with the combined application of orgamc and

e ——

morgamc fertlhzer The progressive increase in plant helght of Obatanpa grown under
amendment and the control during the 2016 cropping season with time up to 63 DAP and with a

peak at the same period after which growth declined is an indication that the vegetative growth

trend follows the normal growth curve of the maize plant. This could be attributed to the
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remobilization of restored carbohydrates in filling the cob or ear. The shorter plant height in
control plants at 77 DAP than amended plots during 2015 and 2016 cropping seasons shows that

inorganic fertilizer provides plant with immediate plant nutrition Whlle slow mmerahzatron of

poultry manure supplies plant subsequent plant nutrient. The significantly higher dry matter

—

accumulation of Obatanpa at 21 DAP and from 49 to 77 DAP than Omankwa during the 2015

cropping season was favoured by tall plants produced. This agrees with [15] that more plant
Sl el 2

height due to better usage of sunlight in competmg w1th weeds have positive effect on total dry
{ x

B

matter. Omankwa growth in dry matter accumulation that was favoured by application of 65:

e

38:38 kg ha”! NPK at 49 DAP during both cropping seasons is an indication of mineralization

and fast release of N.P. and K which promoted vigorous foliage growth and favoured the
o

synthesis of more photo-assimilates. The lowest dry matter accumulation of both maize varieties

grown on control plot from 49 to 77 DAP in both cropping seasons shows that the presence of

nutrients in the soil help in dry matter accumulation. The lower dry matter accumulation of

Obatanpa grown on 3 t ha' CM than the other amended plots from 49 to 77 DAP in both

cropping seasons might be due to slow release of nutrient by chicken manure.

The significant increase in number of cobs per plot with Omankwa grown under %2 CM + 4 NPK
than the other amended and control plots during the 2015 cropping season is an indication that
adequate nutrients from organic and inorganic fertilization is required to support early cob

growth. This agrees with the ﬁndings of [16] that combination of organic and inorganic fertilizer

results-into synergy and- rmpmved_consewatm and‘syﬁchromzatron_ef Tufrient release and crop
demand, leading to increased fertilizer efficiency and higher number of grain/cob. The greater
number of cobs per plot with Obatanpa grown under 65:38:38 kg ha”' NPK as compared to %

CM + % NPK during the 2015 cropping season is attributed to fast release of mineral nutrient
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from the inorganic fertilizer. Higher rates of inorganic fertilizer application produced better
response with respect to higher number of cob possibly because higher rates satig\ﬁgq_t_klg crop’s

requirement [16]. The longest cob length of Omankwa and Obatanpa grown under 65:38:38 kg

ha! NPK during the 2015 cropping season might be due to fast release of N, P and K. The
s -
inorganic fertilizer provides source of necessary macro nutrients in available forms, thereby

improving the biological properties of the soil [17] which might have accounted for the longer
cob length obtained in inorganic fertilizer treated plots as against organic manure and the control.
The longer cob length of Obatanpa than Omankwa in both cropping seasons might be due to
differences in variety and its response to climatic conditions experienced during the cropping

periods.

The significant thicker cob diameter with Omankwa and Obatanpa grown under % CM + % NPK
and 65:38:38 kg ha” NPK over the control might be due to the application of high rate of
chicken manure and NPK to both maize varieties which have resulted in high inherent nutrients
in the manures which promoted broader grain size and heightened meristematic activities that
favoured the enlargement of cob. The thicker cob diameter with Obatanpa than Omankwa
during the 2016 cropping season is attributed to differences in variety. The lowest cob diameter
with Omankwa and Obatanpa grown under control during the 2016 cropping season confirm the
deficiency of OM, N and P in the soil and poultry manure as effective source of plant nutrients.

Addition of poultry manure and mineral fertilizer made more nutrients available to maize plants.

The significant increase in 100 seed weight of Omankwa grown on amended plots except % CM
+ Yo NPK over the control during the 2015 cropping season could be due to higher rate of
nitrogen in chicken manure and inorganic fertilizer that resulted in higher nutrient release for

heavier seed weight than the control. The heavier 100 seed weight of Obatanpa grown on
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amended plots than Omankwa grown on the same treatment in both cropping seasons might be
due to differences in variety and its response to soil mineral nutrient. Maize grain yield was
significantly increased with fertilization. The significant increase in grain yield of both maize
varieties grown on 65:38:38 kg ha' NPK in both cropping seasons is an indication of early
release of mineral nutrient from inorganic fertilizer which was made readily available to plants
for their growth and dévelopment. Inorganic fertilizer provides source of macro nutrients in
available forms which must have accounted for the better yield performance obtained in
inorganic fertilizer treated plot as against the other amended and control plots. An-inerease T
crop yield with inorganic fertitizer-application-to maize was reported-by [ 18}-Simttarresult was
reported by [19] that inorganicfertilizer improved yield—over-50% than their unfertilized
counterparts. The superiority of plants that received inorganic fertilizer over other plants with

respect to higher grain yield could also be attributed to better yield enhancement credited to

inorganic fertilizers over other nutrient sources. It.is also-cenststerit with the findings-of-[20}-on

significantly has-been reported by [21]. The greater grain yield of Obatanpa grown on amended
and control plots than Omankwa grown on the same plots in both cropping seasons is attributed
to inherent characteristics of the variety and its response to soil nutrient and climatic conditions
experienced during the cropping periods. This-is-consistent-withthefindings_of [22] and [23]

whe-reperted-that grain-yield-is-usually-influenced by genetic quality-of individual variety.
6. Conclusion

Obatanpa which was outstanding in maize grain yield, cob diameter and length should be grown

by farmers. Farmers who prefer mineral fertilizers for increased grain yield and thicker cob

diameter of maize should apply 65:38:38 kg ha”' NPK, although continuous application of
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chemical-fertitizer may not-sustain-the growing field for future generation as well as human

heatth. Farmers who practijfé organic agriculture in transitional agro-ecological zone of Ghana

should apply 3 t ha! CM and % CM + % NPK to enhance maize grain weight, cob length and
pply g

cob diameter respectively. Substitution of some portion of chemical fertilizers along with organic

manure will maintain and sustain soil health as well as improve economic stability of farmers.
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