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ABSTRACT
The study examined the cost-benefit of crop residue
Management practices on maize production in
Teaching and Research farm of Federal University of
Technology Minna, Niger State during 2017
cropping season. The study was a two factorial
experiment laid out in Randomized Complete Block
Design. Following land preparations, crop residuce
(sorghum stalk) was applied at Oton/ha, 10ton/ha,
Lston/ha, 20ton/ha at surface and incorporation
method of application replicated four times. The
primary data for the study were obtained by keeping
records of farm variable and fixed cost of items and
farm operations. Gross margin, net farm income,
gross ratio and return on capital investment were
used to analyse the data. The result ol the study
showed that incorporation method application and
10ton/ha rates of ap\plicalion of crop residue were
more profitable and efficient in maize production
than surface method of application and other rates of
application with operating ratio, return on capital
investment of 0.01 and 70.101Naira (incorporation)
and 6.078 and  126.430Naira (10tons/ha)
respectively. It is recommended that incorporation of
crop residue (sorghum stalk) and 10tons/ha rate of
application should be recommended for farmers in
the study area for optimum yield and profitable under
crop residue management practices.

Keywords: maize production, crop residue and cost-
benefit.

INTRODUCTION

Maize (Zea mays L.) belongs to the Poaceae family,
Maize is the third most cultivated cereal afler wheat
and rice with an average yield of 4.05 t ha'l which is
lesser than world’s  potential yield.(Khaliq et
al.,2013) and (FAOSTAT 2003). In Nigeria maize is
the third most important cereal crop after sorghum
and millet (Ojo, 2000). The total land area planted to
maize in Nigeria is above 2.5 million hectares with
an estimated yield of about 1.4 metric tonnes per
hectare (Ogundari, 2006). Cr(_)p residues are defined
as the by-products of harvesting annual grain crops
therefore; retaining crop residues on a field improves
and/or maintains soil quality including moisture
status. In sustainable agriculture, one of the_ most
relevant objectives is maintenance and restoration of
soil fertility. Increase of the' organic matter as the
source for humus formation is one of the means to

sustain soil fertility.
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Erenstein,(2002) reported that crop residues can be
helpful in controlling the weeds growth, while
Ogbaner al., (2006) noted that residue-mulch applied
on the surface of tilled or no till soils could increase
crop growth as well as improve soil properties, Crop
residue returned to the soilhas been found to be

© beneficial for maintenance or improvement of

physical, chemical, and biological properties of the
soil. These edaphic properties enhance casy tillage,
crop growth and yicld. Crop residue returned to the
soil have been found to be beneficial for maintenance
or improvement of physical, chemical, and biological
properties of the soil thut enhances casy tillage, crop
growth and yield (Ewulo, 2003).Gross margin
technique is referrcd as the difference between the
gross farm income and total variable cost. It is g
useful tool where fixed capital is negligible portion
of the farming system. It is also used Lo calculate the
profitability of small scale cropping  enterprise
(Olukosi et al., 2006).

METHODOLOGY

Study Area

The study was carried out in the Teaching and
Research  farm  of the Federal  University of
Technology, Minna, during 2017 cropping season,

- Minna lies on Latitude 9° 37N and longitude 6°

33°E within  the Southern  Guinea  Savanna
Vegetation zone with a sub-humid tropical climate
with mean annual rajnfall of 1200mm with about
90% of it falling between the month of June and
August. (Ojanuga., 2006) The temperature rarely
falls below 22°C while wel season’s temperature on
the average is about 28 °C o the average with peak
40 °C in February to march, 36 °C November to
December (Ojanuga, 2000). The geology of the area
is made up of basement complex rocks found under
the interior zone of laterite in the soil map of Nigeria
(Herrmann et a,, (2007).

Description of study site

The Gidan-Kwano campus of the Federal University
of Technology, Minna is located along Minna - Bida
road which is approximately 12 km from the main
town. The campus lies between Latitudes 9°31'15"N
and 9°32'30"N and Longitudes 6°26'15"E and

- 6°28'00"E with an estimated land mass of 10,000

hectares. The details of the study area are shown
below in the map.
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Field of studies

The experiment was a two factorial experiment laid
out in Randomized complete block design with four
replications, Treatments were applied using two
methods of management practices which are rate of
application (0, 10,15 and 20 tons/ha) and methods of
application (surface and incorporation)

DATA ANALYSIS

Cost-benefit analysis

A cost-benefit assessment was carried out for e.aCh
conservation practice. The costs of production,
residue management practices, and impart of crop
residue on soil chemical and physical properties in
monetary terms were considered in assessing the
costs and benefits of crop residuc practices. The
benefits included the direct yield return and the
indirect soil erosion benefit value from reducing soil
loss, Gross margin analysis was carried out to
determine  the cost benefit of crop residue

Management practices because fixed capi.tal ‘is
hegligible portion of the farming system. Itllls alslo
scale

used to calculate the profitability of sma
¢ropping enterprise. (Olukosi, ef al., 2006).
Lis expressed as:

M=GFl-Tv,
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NIF=GM-TFC

Where, GM= Gross Margin, GIF= Gross farm
income, TVC= Total Variable Cost, NIF = Net Farm
Income, TFC= Total Fixed Cost.

Gross ratio: this is the profitability ratio that
measures the overall success of the farm.
GR=TFE/GI

Where GR=Gross ratio, TFE= total farm expenses
and GI= Gross income.

Operating Ratio (OR): the operating ratio is directly
related to the farm variable input usage.

OR=TVC/GI

Where OR= operating ratio, TVC =total variable
cost, GI= Gross income.

Return on a capital invested is defined- as gross
margin divided by total variable cost.

RI= GM/TVC

Where RI= Return on Capital invested; GM=Gross
Margin and TVC= Total variable cost.

RESULTS AND DISCUSSION

Gross margin analysis for surface and incorporation
method of crop residue application and management
practices is shown in Tablel. The table shows that
total variable cost 99.98 % of total cost of maize
production for surface and incorporation method of
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crop residue respectively while the total ﬁxedo/co:;
for both management practices constltufcd 0 ?l' h
fixed cost is negligible in the cxp.cnmcnt. ;
confirmation of profitability of maize for bot
surface and incorporation is shown in the net farm
income of 1,122,288.7 5Naira and 1,4333570 Nalrfi,
respectively. Also, return on a naira mvelsted is
54.879 Naira for surface and 70.101Naira for
incorporation, while the gross ratio for surface was
0.018 and that of in-corporation was 0.01
respectively, This shows that incorporation met'hod
of crop residue application management practices
was more profitable and successful in maize
production than surface method of crop residue
application,

. 20tons’ha of the total cost of productigp

~

|

SAAT Furg gy

s margin analysis for various rates‘of applicas:
gm;;]own in Table2. The total variap|e co,;:t“;n
production constituted 80.32% for Oton/ha, 99390;
for 10tons/ha, 99.99% for 15tonstha ang 100y foi
g . for
various rates of application, respectively, While th:

total cost was O‘V? for all. the varioys rates

application, respectively, while the tota] fixed goq
was 0% for all the various rates of applicatjo,
respectively. The cost-benefit of maize Productig,
for the various rates of crop residue applicatigp is

shown by the net farm income of 19,659 %
ton/ha), 0.06% (10 ton/ha),

TABLE 1: Enterprise under surface and in-cooperation of crop residue as a management practices,

surface Incorporation.
Variable cost Cost in N/Ha %Total Cost Cost in N/Ha % Tota] g
Land preparation 3000 14.67 3000 14.67
Cost of sowing seed . 500 2.44 300 2.4
Cost of residual application 1500 7,33 1500 7.33
Cost of weeding 3000 14.67 3000 14.67
Fertilizer application cost 500 2.44 500 2.44
Cost of cutting crop residues 6250 30.56 6250 30.56
Cost of sced 450 2.20 450 220
Cost of fertilizer 3000 14.67 3000 14.67
Cost of harvest 2250 11.00 2250 11.00
Total variable cost 20450 99.98 20450 99.98
Fixed cost 0 0 0 0
Total fixed cost .0 0 0 0
Total cost 20450 99,98 20450 99.98
Returns 1,1
42,738.75 193.478 1,454,020 100.001
Gross income 1,142
,738.75 193,478 1,454,020 100.001
Gross margin 1,122,288 75
Net farm income 1,122,288 75
N | 93.498 1,433,570 0.021
turn on naira
Operating ratjo 0.018 ’
Gross ratio 0.018 '
0.517 0.01 0.999
Volume 21(1); 3444-3448, 2018
3446

Scanned with CamScanner

|



VA 443

810T “8¥pe-titre (1)1 2wmpop

001 0200 666°0 1100 066°0 8LO0 €08°0 160°0 Oye1 5010
001 020°0 666°0 1100 0660 8L00 €08°0 1600 oryes Suneiad(y
1000'0- 0SS 6% 100°0 SLL'68 900°0 0EY°9T1 SYT0 SEE601 BITEU UO Loy
10°0- I'196°€69 10°0 8T°8S€°060°T 90°0 SO€16°69C°1 GL9"61 SLTY69 SWOOUT WiIey 19N
100~ I'196°€09 100 87°8S€9501 90°0 SO €16°69T°T $L961 SLTY69 uidreus ssoin
66766 0SZ°919 007001 STI'890°1 966'66 SLS6'6LTL $66°66 $T9°00L SWIOJUT SSO10)
66°66 *0ST9I9 00°001 STI°890°1 966°66 CLS66LT T S66'66 STH00L Sty
0 0 0 0 0 0 0 0 1500 pax1 [ej0],
0 0 0 0 0 0 0 0 1502 paxiy
001 6'88C°CT 66°66 TL99LTT 66°66 SYPr0°0L Te08 0S€9 1500 J1qeleA [810],
SI'6 SCIIL 95°6 SCII 0’11 STIl 9¢° L1 Gt 1S3Aley 103500
Tyl 0SLI L8Y1 0SLI Ll 0SLY 95°LT 0SLY 19ZT[1MI9] JO 1800
£8'1 ez 16'1 T vT'T $TT yS€ $TT Pa3s 3uidnq 30 150D
TSy 96°¢6ss [v'se L9991y S9°L 8L'LLLT 0 0 anpisal do1d Sumnd Jo 150D
reel 00T SLTI 0051 €611 0051 9€T 00¢1 ~ Buipaom jo3so)
£0°C 05t [4N4 05T 6v'C 05T ¥6°€ 0sz  uoneondde xzijueg Jo 150D
60°'I yeeel 058 S0'000L~ 99 L9999 0 0 uoneorjdde fenpisal jo 1500
£0C 0s¢T [AN4 0sc 6v'C 0s¢ ¥6'€ 0S¢ 1500 Sumos
12C1 0051 SL'TI 00S1 6E vl 00¢1 79°¢T 00S1 1509 uoneredad pue]
1500
[e101 9%  BUY/UOJQZ JOISOD 1SOD [€1019,  BUY/UOIS] JOISOD  1SOO |BI01%  BU/UOIQ] JOISOD)  1S0O [B101% B UO}() JO 150D 1500 9[qBLIEA
BY/U0I)T BU/UOIS | eY/u030| By/uo1Q

|/TOZ OLNA AWYS

saanoead judmaseurw anpisaa doud Jo uoneondde jo ojer sapun asudinuy :Z 9IqEL

AFA TVYHNY ANV DNV SO N.()\khg\- LN

Scanned with CamScanner



INT'L JOURNAL OF AGRIC. AND RURAL DEV.

0.01%(15 tons/a) and ~- 0.01%(20 ton/ha)
respectively. Also return on a naira invested is
109.335Naira for Oton/ha 126.430Naira for 10ton/ha,
87.775Naira for 15ton/ha and 49.550Naira‘ for
20ton/ha respectively. While the gross ratiofor
Oton/ha was 0.09, 10tons/ha was 0,078, 15ton/ha was
0.011 and 20ton/ha was 0.020 respectively.This
shows that 10ton/ha rate of application was more
profitable and successful under crop residue
Mmanagement practices in maize production followed
by Oton/ha of application of crop residue and
followed by Oton/ha rate of application, 15ton/ha and
20ton/ha gave the least return on a naira invested
under rates of application of crop residue in maize
production.

CONCLUSIONS AND RECOMMENDATIONS

The study examined the cost benefit of various rate
of crop residue application, surface and incorporation
method of application of crop residue management
practices. The profitability analysis revealed that
incorporation method of application and 10/ha rate of
residue application was more profitable in maize
production under crop residye management practices
than other counter parts. It is recommended that
incorporation of crop residue at 10ton/ha should be
encouraged and practiced by farmers in the study
area so as to obtained maximum yield and  return

on a naira invested.
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