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ABSTRACT
This study is an approach to addressing the probleyam stakes in the middle belt agro-ecologicalez of
Nigeria. The aim was to find an alternative to titing down of tree branches for the purpose akisg in
yam production. The environmental degradation dudeforestation is becoming enormous; a furtherimgw
down of trees is contributing to this catastropheeforestation. Various agronomic approaches asusie of
plastic mulches, varying length of staking amonigedd, have in the past been recommended to sdiviag
problem. This study attempts to substitute wood@kss with PVC-plastic stakes in yam production.eTh
experiment conducted at the Crop Production Expantal farm, Gidan Kwano Campus, Federal University
Technology Minna, used two staking methods (wocstarks, PVC-plastic stakes and a control [no siglin
Results show a significantly more number of vinanighes on p PVC-plastic staked yam compared to @ood
sticks. Leaves on the vines of staked yam wereifgigntly higher than those of the control, whilgelg of
yam from heaps with PVC-plastic stakes was sigaifity higher than those from wooden sticks and the
control plots (of no staking) which was the poar@ste use of PVC-plastic stacks has a good poténtisam
production, thereby contributing to environmentaprovement.

KEY WORDS: PVC-Plastic stakesfuber settsTwigs/tree branches, Wooden sticks, Tuber yield.

INTRODUCTION

Yam (Dioscoreaspp.) is an important and highly valued staple foap in many tropical regions
of Africa. The total World production was about @9illion tons in 2005, the bulk of which
comes from the yam belt of West Africa (from Nigeto Cote d’lvoire). From this zone comes
about 91% of world’s production (FAOSTAT 2005).

Important cultural values are attached to yam petdo especially at ceremonial activities e.qg.
weddings, funerals and other social and religiceremonies. Its consumption is either as fried,
roasted, boiled pounded or as dried chips whichrecembined asmala (Hounhouigaret al.
2003, Akissoeet al 2009). Yam consumption is also relatively highurban areas, in spite of the
competition with other products like maize, cassawee and sorghum (lITA, 2001). Yam
production in Nigeria has more than tripled ovex ffast 45 years, from 6.7 million tons in 1961
to 39.3 million tons in 2006 (FAO, 2008).

Although the area cultivated to yam is still ingie@, production growth rate has declined
tremendously from the average of 27.5% between 186 1990 to 3.5% in the 1996-1999
periods. Production rate increased by about 31.88&den 2001-2006 (Amegbeto et al., 2002).
Yam production dropped in Nigeria, from 14.9% irB&9990 to 2.5% in 1996-1999 (Amegbeto
et al., 2002). An increase in average yield (al28:4%) was however, recorded between 2001-
2006. This observed trend represents a major ctgdleo increasing yam production and its
availability as food in the country.

Onwueme, (1978) reported that when whole tuberse vpdainted, yield was better than when
either setts from heads, middle or tail regionsyafs were used, but most importantly, he
stressed that staking was a very important operatioyam production as staked yam plants,
yielded higher than un-staked yams. Staking kelepshoots away from the soil surface which
may result in the burning of young leaves and @@aking the leaves to microbial attack. Staked
yam fields allow for easy weeding and other farnerafions. Staking however, is a very
laborious aspect of yam production. Akobundu (138fl)mated that a total of 325 man-days can
be required to produce a hectare of yam crop. Buman-days of this total, was allocated to
weeding operations per growing season, but thiselrewcould be reduced if yam farms are
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stacked.

Staking is therefore a yam planters’ main concepeeially in the yam growing areas of the
forest to guinea savannah; or transitional areasadt yam belt zones of the world (Degras,
1993). The environmental degradation due to defaties is enormous but most pronounced
when yam production is considered. Staking esdgdralthe humid forest is carried out to help
the twining yam stems display their leaves to eattradequate solar energy for efficient
photosynthesis (Orkwor and Asadu, 1998). In thedbrone of Nigeria, for example, staking is
needed for maintaining high leaf area duration (DA8sulting in an associated high yield (Enyi,
1972; Hahn and Hozyo, 1983).

Kumar (2007) reported that when yams are grownads srop and staked, yield increased
between 34 and 105 percent. Manyong et al., (268086Jved that an irregular response to staking
was found when yams are planted with other crofakii®y is not only laborious (accounting for
20% of all work in yam production), but can alsousy costly and scarce. For addressing this
Staking problem, several approaches have beenetid@ethods of supporting weak stems have
been conceived including using live or killed itdsstems of other erect plants, wooden poles or
stakes, trellis made of wood, Fences with stringspd with rope, wire or mental, strings
attached to wire or plastic mesh and mental cageéthese practices, the single stake and wood
frame trellis have been the most popular in thpit®where the materials were obtained from
nearby forests or bush.

Comparing three leguminous treekelicaena leucocephal&liricidia sepium(Gliricidia) and
Flemingiam acrophyllain Ivory Coast for their suitability as live-stk for Dioscorea alata,
Budelman (1990a and 1990b) showed that Gliricidias wnmost suitable because of the
architecture of both tops and roots, providing dgusupport without excessive shading, and
minimizing competition for the crop root zone. Gtnd Agboola (1994) also reported positive
results ofGiliricidia as live-staking forD. rotundata Okra stem howeverprovid excellent
support for cowpe#&/igna unguiculata..Walp, and gave 30-50% increase in yield over ceavp
grown without support (Wilson and Atta-Krah, 1983)he current study is an attempt of
substituting wooding sticks with PVC-plastic stakegam production in Nigeria.

MATERIALSAND METHODS

Experimental site.

The experiment was conducted in the rainy seasor080. The trial was sited at the
experimental farm of the Gidan Kwano Campus, SchafolAgricultural and Agricultural
Technology, Federal University of Technology, Minhéger State, Nigeria.

Minna is located at latitude®®0'N and longitude 6B0’E in the southern guinea savanna. It has
a mean annual precipitation of 1,200 mm and meanairtemperature of 28. The soil type is

sandy loam (Ojanuga, 2006).

Land preparation

A good site was selected, demarcated, cleared eapg mounds made manually. The land was
divided into three blocks (of 60 heaps each) sheah plastic stakes, wooden stakes and no stakes
were assigned to the plots.

Planting material and planting.

The yam planting material used was rotundata (white yam, local name Giwa). Heap
mounding and planting of yam seeds was done"cem8l 6'of May, 2009.

Preparation of staking material

Sixty pieces of PVC plastic pipes of 2 meters aaltl pieces of ply wood sticks were affixed as
arms on each PVC plastic piper at 60cm apart fraoh ether (see Plate 1). The ply wood arms
measured 60cm, 45cm, 30cm and 15cm from each dthese were held in place with metal
plates and affixed with nails to the PVC-plastipgs.

Sixty wooden stakes were also hued from the neluisi for staking plots assigned to wooden
stakes. A third set of heaps had no stakes. Theriexent was laid out in a randomized complete
block design.
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Data collection

The parameters for which data were collection ideth number of sprouts, number of vine
branches at two weeks six weeks and ten weeks aftergence - WAE, Leaf area and Vine
length after 2, 6, and 10WAE. Incidence of pest disgtases was also measured. Number of
leaves; Leaf area was calculated from length amtdhnof leaf after measurement with a digital
Vanier caliper. Length of vine was measured witla@e rule (measurement was taken from the
base to the top most leaf of the plant). Incideatgest and diseases like aphids, worms and
grasshoppers were scored. Field diseases that caultk economic damage to yam in the field
from the seedling stage to harvest are major congkeyam farmers; therefore this study took a
keen interest in its observation

Plate. 1. A structural design of the PVC-plastic stakes used in the study.

Satistics and data analysis

Analysis of variance was performed using the Minitelease 14 (Statistical Software Inc.) to test
the effect of staking on the various parametegsam production. Means were compared with the
least significant difference (LSD) at P < 0.05. @rs were drawn using Microsoft Excel
computer program.

RESULTSAND DISCUSION
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Sprouting of yam vines started from thé"4fay of sowing. This lasted about 10 days indigatin
that the tuber setts planted came from very hedlthgrs. The rate of emergence was quit high
(96.7% after 60 days of sowing). Data collectiogd®e66 days after sowing of the setts.

Effect of number of yam sprouts as affected by type of staking material.

The mean number of yam vine sprouts was not affdayethe staking material. Result show that
staked plots had a mean of 2 vine sprouts per hdapsame number of vines lasted up to the
11"week. But the plots without stakes (the controfyéased from2.4 vine sprouts at week 2 to a
mean of 3 vine sprouts by the™Week after emergence. The no staked heaps whet@leul
sprouting was observed differed from both the wooaledPVvCplastic staked plots (Fig. 1).

Effect of staking material on length (cm) of yam vine.

The result for mean length of yam vines (Fig. 2pveed that length of vines produced when
plastic pipes were used was significantly supet@othat of the control plots but only slightly
higher than that of the wooden sticks, which waslitbetter than the control plots. At 3 WAE,
plots with wooden sticks appeared to be better tharplastic pipes but this was soon surpassed
by the latter before 5 WAE. By the 11 WAE, it wasserved that plastic staked plots produced
the longest yam vines of 194.7cm followed by yamtplthat had been stacked with wooden
sticks (with a length of 156.2cm). The plots with stakes produced the least vine length of
113.00cm (3-11 WAE).
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Fig. 1. Effect of type of staking on vine sprouts.
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Fig. 2. Effect of type of staking on Length of main vine.

Effect of staking on vine branches

Result for mean number of vine branches (Fig. 8dpced per plant also showed significant
difference between staked and unstaked yam hedgwu@h no significant difference existed
between number of branches whexeCplastic pipes were used (a mean of 10.8 vine bes)ch
and wooden stakes (10.5 vine branches), thesehwerever more than the mean number of vine
branches recorded for the unstaked heaps that heha of 6.8.

No significant number of vine branches existed leetwVCplastic staked heaps (that produced
the highest number of branches of 8.1 and thatadden staked heaps that had a mean of 7.9
branches. These values where however, greaterttioge of the control (no staked heaps) that
had a mean of 5.0 branches. By 11WAE however, tingoer of vine branches withinvC-plastic
staked yam heaps had risen to 12.4; 11.7 for woastighked yam heaps while a mean of 8.3
braréches was recorded for heaps where neRiierplastic stakes or wooden sticks had been
used.

Effect of staking on number of leaves per plant.

Result of mean number of leaves per vine in Figwds not different from that of number of
branches presented above. Significant number gk&per plant was observed as the yam crop
increased in growth. The result show that mean murob leaves produced per plant at SWAE
(3]:6.8), increased by about 90% by tffevEeek and a total of 124.7 by thé"Meek — an increase

of 339%.

Although higher mean number of leaves was obsenvedooden stakes (100.98), this was not
different from that ofPvVC-plastic stakes (91.9). This was however signifigadifferent from
that of the control where there was no staking5Zp.

No statistical significant difference was observedhe interaction between number of leaves
produced per type of staking and the time of oketem (11 weeks after emergence).
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Fig.3. Effect of type of staking on number of vine braes.
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Fig.4. Effect of type of staking on number of leaves.
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Effect of type of stake on mean yield of yam tubers (tonnesHa)

Result of the ANOVA for mean tuber yield producest theaps presented as Fig. 5, show the
obvious difference in the mean tuber weight produatethe types of staking. Mean tuber weight
from PvVClastic staked heaps yielded 5.3kgs compared toothaooden sticks that was 3.4kgs
while that of the control (no stakes) was 1.4kgs.

Discussion

Orkwor and Asadu (1998) had shown that stakingaajbein the humid forest regions helps the
twining of yam vines, thereby enabling yam leavebé properly and adequately positioned for
solar energy hence for efficient photosynthesis fiésult obtained in this study show tR&C-
plastic stakes produced the best value comparesaoaen sticks or the control (no stake at all)
that produced a vine length of 97.6cm. This imptlest the longer the material used for staking
the longer the vines of yam might be. Reduced s@dration reaching the soil surface also
means less sunlight available for weeds to grows Wil form a smothering effect for the under
growth hence little weed growth. The better the yeamopy, the higher the efficiency of
raindrops and also the lower the impacting forceani drops on the soil surface and hence the
lower soil detachment resulting in low erosion rdteis has the potential of exposing yam tubers
to the heat of the sun at the later part of thevgrg season

The results obtained in this study showed that eadgticks had the greatest number of leaves -
100.98 whilervCplastic stakes had 91.90, though statisticallysigaificant difference was seen
between the two staking methods, but this may intimdy if PVCplastic stakes are used, as much
leaves can be produced as wooden stakes. Thisnmieians more leaf cover and shading of the
ground and keeping the yam heaps cooler for asderige leaves remain on the plant.

The lower the temperature of the immediate enviemnof the yam heaps, the higher the
microbial activity. This will result into higher bak down of organic matter in the heap room by
microbes thereby increasing the rate of organidenaecomposition making nutrients available
to the growing plant and hence new formed tub®isstic stakes produced better leaf length and
width thus a good leave area that is necessargHotosynthesis is ensured. But photosynthetic
activity leads to good starch formation and sodsettorage in the tubers. This suggests that when
plastic stakes are used by yam farmers especiallpréas where wooden stakes for yam
production is in limited supply, more yam tuber cdifi be obtained/produced and therefore more
money to the farmers.
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Fig.5. Effect of type of staking on mean leaf area of gam
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REFFRENCE

Akissoe, N. H; C. Mestres, J. Hounhouigan and MgdNg009). Sensory and physicochemical qualityafrpled
yam: varietal and storage effects. Journal of Heamtessing and Preservation 33 (2009) 75-90.
Akobundu, I. O. (1980). Weed Control in Cassavéim Sub-humid tropicslropical Pest Managemeg6 (4)420-
426.

Amegbeto, K.N., V. Manyoung, R. Asiedu and O.Caalljp 2002. Technology adoption within yam-based
production system: Prospects for diffusion of imyad varieties in Nigeria. IITA Project. Nigeria. Fpll

Budelman A (1990a). Woody legumes as live suppgstesns in yam cultivation. I. The tree-crop inteda
Agroforestry Systems 10, 47-59.

Budelman A (1990b). Woody legumes as live suppgstesns in yam cultivation. Il. The yafliricidia sepium
association. Agroforestry Systems 10, 61-69.

Degras, L. (1993). The yam, A Tropical Crop. MadanilPress Ltd., London Basing Stoke.

Enyi, B. A. C. 1972. The effect of seed size anacgy on growth and yield of lesser ydBioscorea esculenta).
Ann. Appl. Bial 72:53-60.

International Institute of Tropical Agriculture FA (2001). Annual Report. ISSN 0331 4340
http://old.iita.org/cms/articlefiles/275-1ITA_AR_2Q.pdf

FAO. 2008. Food and Agricultural Organisation Yerk volume 60.

FAOSTAT. 2005. Statistical database. FAO, Romdy.lta
http://www.fao.org(accessed July 2012).

Hahn S. K and Hozyo Y. (1983). Sweet potato and,ypotential productivity of field crops under diféat
environments. In International Rice Research latgtjt319-340.

Hounhouigan, D.J., A.P. Kayode, N. Bricas and O\Ndgo, (2003). Desirable culinary and sensory charetics of
yams in urban Benin. Benin Journal of Agric. S&(12): 2815-2820

Kumar, J.; (2007). Lager Yam: Wnderutilized and Underexploited Horticultural CmK.V Peter (ed.), New India
Publishing Agency, New Delhi (India). Vol. 1, pp/-36

Manyong, V.M., A. Ikpi, J.K. Olayemi, S.A. Yusuf,.B Omonona, V. Okoruwa, and F.S. Idachaba (2005).
Agriculture in Nigeria: identifying opportunitieif increased commercialization and investment. JITA
Ibadan, Nigeria. 159p.

Ojanuga, A.G. (2006). Agroecological Zone of NigeManual. F. Berding and V.O. Chude (Eds).NSPPS-FAO
EMARD, Abuja, Nigeria.124pp.

Onwueme, I. C. (1978). The Tropical Tuber Cropan¥aCassava, Sweat Potatoes and Cocoyam. John S8dihs&
Chichester, New York- Brisbane Toronto.

95



Journal of Natural Sciences Research www.iiste.org
ISSN 2224-3186 (Paper) ISSN 2225-0921 (Online) Ly
Vol.2, No.9, 2012 ||s]'E

Orkwor G. C. and Asadu C. L. A. (1998). Agronomyfood Yams. Advances in resear(®. C. Orkwor, R. Asiedu
and I. J. Ekanayake, ed.), 249 pp. Internationstitlite of Tropical Agriculture, Ibadan, Nigeriaatibnal
Root Crop Research Institute, Umuahia, Nigeria.

Otu O. | and Agboola A. A. (1994). The suitability Gliricidia sepium in-situ live stake on the yield and
performance of white yanD{oscorea rotundata (Proceedings of the"9Symposium of the International
Society for Tropical Root Crops, Accra, Ghana, 0891). Acta Horticulturae 380, 360-366.

Wilson, G. F. and A.N. Atta-Krah (1983). Providirgfakes for Supporting Climbing Vegetables. ISHS aAct
Horticulturae 123 VI African Symposium on Horticulél Crops.
http://www.actahort.org/books/123/123_29.htm

96



