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' ABSTRACT

The need to increase yields and Jarm income, stimulate agricultural growth, alleviate

poverty and promote food Security in rural communities necessitated the introduction

of improved farm management practices and crops varieties in northern Nigeria. Like

every well-intended innovation, the benefits of the improved systems could only be

realized if farmers adopted and practiced them. This paper assesses the use status of
the improved cropping patterns and SJarm management systems in the drier savanna
area of northern Nigeria. [t ysed data collected through line intersects sarpling
survey, an aspett of transect-walks methodology, involving farm fields in ten
communities in the area. The results revealed that 82 0% of the surveyed field: were
arable non-fadama fields as against 6.8% Jallow and 4.7% settlement fields. Less than
one percent of surveyed fields were arable Jadama and community reserved fields
while 1.7% was woodland. The modern Jarm management practices introduced into
the area have not been fully adopted by farmers. “Gicci”, a traditional cropping
pattern, was very common having been observed in 38.7% of the 1001 farm fields
surveyed. Sole cropping (30.9%) and relay (14.9%) were second and third commonly
practiced farm management practices. Of improved crops’ varieties, maize was the
most widely adopted, appearing in 11.9% of the fields as first crop, and in 26.1% as
the first four crops. Improved cowpea and soybean varieties were observed as tie Jirst
Jour crops in 8.5% and 4.5% of the surveyed fields respectively. In general, the study
Jound that the proportion of the communities that devoted up to 50% of the observed
maize fields to the improved maize was 30% while the proportion that devoted up to
30% to improved cowpea and soybean was only 20%.The study identified the nced. Jfor
intensified extension services, training and enlightenment programmes as ways Jor
promoting the use of improved farming technologies to realize their full benefits.

Key words: line transects, farm management practices, improved varieties, gicci,
drier savanna, Nigeria

INTRODUCTION

The need to stimulate agricultural growth, alleviate poverty and promote household
food security in rural communities necessitated the introduction of improved firming
techniques and innovations in many areas of the sub-Saharan Africa. In Niger a, the
International Institute of Tropical Agriculture, Ibadan, working in collaboration with
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MATERIALS AND METHODS

The study area " .
Kaduna and Kano States were purposively selected because previous character:zation
1999; Okike et al. 2001).

works have been documented in them (Manyong et 31-_ > - 4  ESE
K aduna lies between latitudes 9°04' to 11°50' N and longitude 6°09'to 10" 41" = with

the guinea savanna ecology and annual rainfall range of 600-1200 mm. Kano on the
other hand lies between latitudes 10° 33" to 12° 37" N and longitude 7° 34" to 9 25"
with the sudan savanna ecology and annual rainfall range of 300-600 mm. Raii fall is
unimodally distributed in both ccologies. The length of growing period (LGP) 55 150-
200 days in guinea savanna and 90-150 days in the sudan savanna. Five village ;s were
randomly selected from each of the states to give the ten villages covered in the study.
The GPS location read at the centre of cach of the selected villages from Kadun. State
are Gidan Hayaki (Lat. 11.089°N, Long. 7.587°E, Alt. 714m), Gwaraji Tsoh« (Lat.
10.567°N, Long. 7.333°E, Alt. 632m), Kaya (Lat. 11.096°N, Long. 7.590°1.. Alt
718m), Mahangi (Lglt. 11.238°N, Long. 8.246°E, Alt. 664m), and Ungwai Dan
Ma!lann (Lat. 10.791 N, Long. 8.252°E, Alt. 712m). The selected villages from Kano
State and their loc:%txons are Barnawa (Lat. 11.355°N, Long. 8.282°E, Alt. - 98m),
Bichi (Lat. 12.233°N, Long. 8.144°E, Alt. 541m), Gargai (Lat. 11.328°N, Long
8 232°E. Alt. 530m), Mariri (Lat. 11.943°N, L G e o

' 2 , Long. 8.613°E, Lat. 524m) and Ungwan
Dawa (Lat. 11.404°N, Long. 7.789°E, Alt. 667m).

Transect Walks Methodology
A transect walk is a mobile interview method i ’
odi .
from the centre of Fhe village to the outer limit of thtle1 ::::2 the research_team wall;‘;
'mi'orman?(:;) who is/are expected to be matured and knowrlbéjccompamed b_-r;locral
resource issues (FAO 1997; FAO 2005). The technique of the linfct:?:r:: a:).omnl:st;cd
ectis a
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During the growing scason of 2()02 a four-wee ' -hljof the ten selected
System (GPS) line transect survey was carried .oul through cac by farmers, describe
villages to provide quantitative data on the relative arcas gro\z\fn' {l cccss. ’t -
the £cncral land use status, identify crop management s.ys.lcm.S, an d : d into the area
of use of the improved maize, cowpea and soybean va.rlellcs introduced ir ek

: in the ’ Cight ble cardinal dircctions -- €ast,
as directly observed in the farmers’ plots. Eight possi ‘ d have
west, north and south, and northeast, northwest, southeast aqd southwcstj wou 'j 1
been walked in each village. This was not however possible due.lo ame an C?S
constraints. The initial plan then to randomly select any five of the eight d1re'ct1(;nS =
a five-dimensional two-kilometre line transects in each village was also realized to be
unrealistic and unattainable, due to the same constraints of time and cost,_ coupled
with the pressure to complete the survey before the short-duration crops, like ez}rly
cowpea, started flowering. This necessitated further reduction in the number of the
transect distances to be conveniently covered. Three directions, which would
comprise of one three-kilometre, and two onel-and-half-kilometre line transects, were
consequently settled for in cach village. Random selection of three out of the eight
options resulted in selection of the north, southeast, and southwest directions for the
transect walk in each village. The research team had to randomly select any of the
three directions for the three-kilometre walk and the other two would be for thz one-
and-half kilometre walk. Standing at the centre of each village the co-ordinates of the
end point of each radial would be pre-loaded into the GPS equipment to avoid
directional bias during the transect walk (van der Meer et al. 2001). Then, the research
team walked along the selected north, southeast, and southwest directions at separate
intervals after randomly selecting a direction for the three-kilometre walk. Duriag the
survey, the team recorded the position of each field boundary with the GPS
cquipment. Also recorded were observations made of the crops, crop geoinetry,

elds, and general farm management
research team of three enumerators an
The total distance covered in the studied

systems. The transect walk survey took the

average of two-and-half days in each village.
ten villages was 60 km.
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N the AVerage oyer R()“'ol l:[: ﬁcldslcmsscd was dCVOt:d'mUIE:gwan DaWa.%Rr'I}?Q ‘
rePortion HANRES from 64.06% in Gwaraji Tsoho to 89.'.02/0 o nd 1% cach in Kq I,Q ‘
h\d:lm.'l Were observed in 3% of farm lu.ndS in Gwarajl Tsoho a wete. ohiser ‘d‘l)fil :
‘f]d Ungwan Dan M;ﬂl:\n; Community reserved lands at:d da.msctivcly "l"hc T b :
Gwarajj I'soho and l‘l\g\\-':ﬁ\ Dan Mallam as 1.56% and 1% r?pef the cn:ossed fi dlhlc
r‘?hm\_-g that the Community members settled on the average of 5% 0 ‘“3 ds,
fanging from 1.80% in Malmngi to 10.87% in Bichi.
I"ﬂﬂ&_?_? Percenta arious land usage patterns
LandUse  pap (’égﬁldsgi’(ﬂ;m%{;’; GWT_KAY MAH MAR UG) T
Anle T IST2 7035 8478 8667 6406 80.18 8862 8346 7700 89,
Arable
Fadama . ) ; - 313 090 - - Lo .
Community | |
Reserved - - " = 1.56 & . ) i
Fallow
fields 1135652 797 286 1094 450 599 6.02 1200 3
Road . - 072 - - - - - S
setlement 567 1087 290 190 469 811 180 7.52 3.0 3
Wasteland 284 326 290 667 . 3.60 240 226 - 34
Water/dam s - " - - - - - 1.00
Wetland 0.71 - 0.72 - 625 090 - = -
Woodland 0.71 - - 1.9 938 1.80 1.20 0.75 6.00 :
BAR=Barnawa, BCH=Bichi, GAG=Gargai, GHY=Gidan Hayaki, GWT=G varaji
Tsoho, KAY=Kaya, MAH=Mahangi, UGD=Ungwan Dan Mallam, UDW=Ungwan
Dawa.

The patterns of land use confirm that agriculture still remains the mainstay of the; rural

economy of the area. Arable farming constituted the primary occupation of the
citizens. Included in the identified food and cash crops are maize, yam, rnillet,

cowpea, rice, sorghum, and cocoyam. Others are soybean, groundnut, tomato, »hion,
pepper, and sugarcane.

The results also reveal that the communities still practice bush-fallow culiare as
a way of promoting agricultural productivity.  Bush-fallow is land manag :ment
system where a piece of land is left uncultivated op conserved for say 3-4 years, (luring
which attention is shifted to other fields. Chidumayo (1988) observed that the p! u“pOSC
of natural fallow in bush.-falllow cultivation systems is to improve soil fi rtility
following a phase of cultivation and to provide ysefy] forest products, inc'uding
livestock feed. However, when the natural fajq

W system fails to serve these pur yoses,
it can be supplemented or replaced by planted trees. Fallow land was observed in all
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(he communitics. The proportion of crossed ficlds met fallow ranged from 3% in
Gargai and Ungwan Dawa to 11% in Barnawa and Gwaraji Tsoho. On the average,
fallow fields consisted of 7% of all crossed fields. Also, wastelands were obseived in
cight villages while woodlands were observed in seven.

Cropping patterns identified in the savannas }

The survey identified six main cropping patterns in the arca (Table 2). Sole cropping,
which is a system of growing single crop specie on a picce of land during a farming
season, was observed in 31% of farm ficlds crossed in the ten villages. Specifically,
the method was spotted in 50% of fields in Ungwan Dan Mallam, 44% in Gwaraji
Tsoho. 40.28% in Ungwan Dawa, and 38% in Kaya. It was also observed in 35% of
fields in Barnawa, 31% in Gargai, 27% in Mahangi, 22% in Gidan Hayaki, ard 10%

in Bichi.

Table 2: Fields devoted to the various cropping patterns in communities

Fields Row
Village (number) Gicci Mixed Relay  (Ridge) Sole  Strip
%) (%) (%) (k) (%) ()

Barnawa 110 49.09 4.55 1091 - 35.45 -
Bichi 70 51.43 2143 12.86 - 10.00 4.29
Gargai 114 4123 14.04 12.28 - 30.70  1.75
Gidan Hayaki | 87 43.68 2644 230 - 21.84 5.75
Gwaraji Tsoho 43 11.63 2326 9.30 - 44.19 11.63
Kaya 90 31.11 889 7.78 1.11 37.78 13.33
Mahangi 146 4041 2534 342 - 27.40 3.42
Mariri 109 45.87 459 734 - 12.84 2936
Ungwan Dan 88 !
Mallam 23.86 14.77 34l 1.14 50.00 6.82
Ungwan Dawa 144 3403 12.50 4.86 - 40.28 8.33
Mean 100.10 38.70 15.00 7.10 1.00 30.90 9.11

(Std. Deviation) (31.61) (9.64) (3.84) (0.42)  (0.00)  (15.71) (9.28)
Source: Analysis of Field Survey Data "

The traditional gicci cropping pattern dominated in majority of the villages.
Gicci is a cropping pattern, which :volves an introduction of a minor crop iato the
main single-crop field in a manner that the minor crop runs across the ridges of the
major crop in a systematic pattern. It is common practice for farmers in the study area
to use a cereal crop, like sorghum or maize, as a gicci crop in fields where legumes,
such as soybean or cowpea, are grown. Sorghum is the popular crop used by farmers
for gicci because of its vegetative nature and relatively late maturity time. There is no
fixed interval or standard distance apart as this is determined subjectively by the
farmer. Gicci cropping pattern was observed in 51.43% of fields in Bichi, 40.09% in
Barnawa, 45.87% in Mariri, 43.68% in Gidan Hayaki and above 40% each in Gargai
and Mahangi. In the remaining villages gicci was spotted in over 20% of the observed
fields. Another identified cropping pattern is mixed-cropping. Also known as poly-
culture or poly-cropping’ this is a system of combining or sowing together two or
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Use status of improved crop varieties
Maize (Zea Mays)
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Table 3: All maize varieties and improved maize as percentage of arable fields

Village All maize Improved as Improved as
as percentage of all percentage of all
percentage maize fields arable fields
of arable
- - fields

Bamawa 12.73 35.71 4.55

Bichi 47.14 57.58 27.14

Gargai 23.68 11.11 2.63

Gidan Hayaki 65.52 17.54 11.49

Gwaraji Tsoho 37.21 25.00 9.30

Kaya 60.00 72.22 43.33

Mahangi 28.77 2.38 0.68

Mariri 2.75 0.00 0.00

Ungwan Dan

Mallam 47.73 92.86 44.32

Ungwan Dawa 39.58 38.60 15:28
~Aggregate 34.47 41.16 14.19

Super

Source: Analysis of Field Survey Data

The spotted improved maize varieties were 9021-18 (popularly called Oba
). 8644-27 (called Oba Super2) and TZESR-White. Of these the 9021-18

variety was most predominant, having been found in all the villages except in Gargai
and Mariri. As shown in Figure 1, the improved 9021-18 maize was the most
predominant having been observed in 34 fields in Kaya, 30 fields in Ungwana Dan
Mallam and 21 fields in Ungwan Dawa, 19 fields in Bichi and 10 fields in Gidan
Hayaki. -

27, bu

]Tn 9021-18 W 8644-27 W TZESR-White

35 - B
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Figure 1: Fields devoted to improved maize varieties in villages
3 |

]jhe second most predominant maize variety adopted was the imﬁroved 8644-
t it was only observed in four villages. The least in terms of predominance was

23



Vol. 4, No.1, 200y
[
Global Approache to Exten

; observ
the TZESR-White varieties, whlchas“":f
villages. In all, 9012-18 variety W "

y e 0
compared to 8644-27 and TZESR-Whit

respectively (Figure 2).

pserved i
bserve

ed in one field cach, in
n 86% of all crosge ‘l'”‘l
d in 13% and o, h"-:‘;-:

F 3

B9021-18
0 8644-27

0 TZESR-White

Figure 2: Fields devoted specific maize varieties

Cowpea (Vigna unguiculata)

—

Results of the share of cowpea in the arable fields of farmers are Presery,

Table 4. Column 2 shows the percentage share of all i varigties
improved) in the observed arable fields in each of the studied villages |

(loc

aggregate 32.77% of observed arable fields were planted with cowpea, |,
cowpeas were observed as first four crops in 8.5% of the surveyed fields,
_Table 4: Cowpea and improved cowpea as percentage of arable fields

Village All cowpea as
percentage of

Improved as
percentage of all

Improved g5

percentage of 3|

arable fields cowpea fields arable fields
Barnawa 50.00 5.45 273
Bichi 68.57 75.00 51.43
Gargai 52.63 35.00 18.42
Gidan Hayaki 10.34 35.33 3.45
Gwaraji Tsoho 9.30 75.00 6.98
Kaya 24 .44 " -
Mahangi 21.92 5 -
Mariri 67.89 2.70 1.83
Ungwan Dan
Mallam 4.55 4 )
Ungwan Dawa 13.89
Aggregate 3270

n

I\;y‘. '

20.73 6.79 -
Source: Analysis of Field Survey Data

(24.44%), Mabhangi (21 .92%) and Ungwan dawa (13.89%

ds was 20,73,

percentage of all observed cowpea fie]
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in four villages to 75.00% in two villages. Thus, the improved cowpea wag 1
adopted in Bichi and Gwaraji Tsoho but not in Kaya, Mahang;, Ungwan (lu(nl nvl:lﬁl.] y
and Ungwan Dawa with zero percent. As percentage of all arable fields, the impm\(:u-nl
cowpea consists of 51.43% in Bichi, 18.42% in Gargai and 6.93% in Gwaraji 'l‘mhuu
Figure 3 shows that four improved cowpea varictics were | idémiﬁéd-
[T93K452-1, IT93K452-2, IT90K277-2 and IT97K499-35. Of these, the 1193k 4‘32-{
variety was the most adopted having being found in six of the ten surveyed vm;;.gCg
The Table shows that whereas this variety was observed in more fields in Gargai 1hg
improved IT90K277-2 variety was more adopted in Bichi. )

mIT9IKA52-1 5\
BIT93K452-2
mIT90K277-2 |
a ITQ7K409—35\

m38%

B2 50%

B9%

Figure 3: Fields devoted to speciﬁc improved cowpea varieties

Soybean (Glycine max) |

The proportions of fields devoted to soybean in the surveyed villages are presented in
Table 5. All categories of soybean as a percentage of all arable fields cultivated by
farmers was 7.49%. The highest proportion of 17.78% was observed in Keya as
against 12.50% in Ungwan Dan Mallam, 10.34% in Giadan Hayaki, 10.27%, in
Mahangi, 6.94% in Ungwan Dawa and 6.14% in Gargai. In other villages less than 5%
of arable fields were devoted to soybean. Improved soybean varieties were observed

as the first four crops in 4.5% of the surveyed fields.

Table 5: Percentage of fields devoted to soybean and improved soybean

Village All soybean as Improved as Improved as
percentage percentage of all percentage of all
arable fields  soybean fields arable fields

Barnawa 3.64 25.00 0.91

Bichi 2.86 50.00 1.43

Gargai 6.14 14.29 0.88

Gidan Hayaki 10.34 33.33 3.45

Gwaraji Tsoho - - -

Kaya 17.78 100.00 17.78

Mahangi ' 10.27 6.67 0.68

Mariri 0.92 0.00 0.00

pie
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Sourge: Analysis of Field Survey Data

Column 3 of Table 5 shows that all soybean 'ﬁl?:dihzbsi?:l;‘:g\:gd&:*l "
Were planted with the improved varieties. In BlC. st 36.36% in Uiu'”l b,
constituted 50.0% of observed soybean fields as again q les.s than 159/ .g\.v;?“
Mallam, 33 330 i, Gidan Hayaki, 25.00% in Barnawa ti'm Ids were lanlg'lll oy,
villages. Op the aggregate the 37.33% of Soyl?ea.n g TGK]O]gPQENLdV by
improved varieties, Four improved soybean varieties m th l Gy 1))
2B, TGX1448-2 and TGx1485-1D — were spotted during the survey (Fig,, "

TOXI019-2EN was observed in 46% of fields as against TGXI44822k: i, . o

TGx1485 and TGx1019-2EB in 11% each.

o fdldfe-iﬁﬁ‘
B TGx1019-268 |

0 TGx1448-2E
OTGx1485-1D ‘

%

Figure 4: Fields devoted specific improved soybean varieties

CONCLUSION AND RECOMMENDATIONS
This study has used the meth
Status of the old and mode

ted up to 50% to improved cow
that Intensified extension ser. i

Mo

lar

odology of line transect to investigatc (| . ¢

) ICLHIC

Al
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' omoting awareness
training and enlightenment programs should bc.uscd as \Yfiysthogrp;u" o fﬁts,
m‘ foster the use of improved farming technologies to realize the
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