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ABSTRACT

A study was conducted at the Experimental Farmhef@ross River Basin Development Authority,
Oku-Iboku, Itu in Akwa Ibom State in 2012 and 20d®pping seasons. The aim was to evaluate
seven genotypes of guinea white yaDioScorea rotundata Poir.) accessions at the last stage of
uniform yield trial (UYT) for yield and yield compents. The plant characters studied were vine
length, number of branches, number of leaves, fengtubers, circumference of tubers, number of
tubers per plant, fresh weight of tubers and tupestsl (t/ha). The result indentified UYT 89/02602
with highest performance in five characters: numiifelbranches, number of leaves, length of tubers,
fresh weight of tubers and tuber yield (t/ha), daled by the local cultivarAkpedu as check.
Similarly, UYT 89/02677 gave superior performanoe ¥ine length and number of tubers per plant.
The three genotypes could be selected for and pocared into breeding programmes for
development of hybrid varieties for Itu, Akwa Ibdatate, Nigeria. Also, UYT 89/02602 and UYT
89/02677 are suitable candidates for advancemeeteelease trial and eventual varietal release.

Keywords. Yam, white yam, yield, yield componenBioscorea rotundata, Nigeria.

I ntroduction

The guinea white yanD{oscorea rotundata Poir.) belongs to the familpioscoreaceae, that
produces edible tubers (1,2). It is consideredetindigenous to West Africa (3) and some reseascher
have pin pointed the Niger-Benue trough of Nigeaits probable centre of domestication (4). The
economic importance of guinea white yam is duedlgrgo its production of large edible tuberous
underground stem of high fresh weight (15 — 20 (&) The freshly harvested yam tubers contain
about 70% water, 25% starch, 1 — 2% protein ang wates of sugars, minerals and vitamins (6).

The guinea white yam is cherished for food and fiood of choice for traditional ceremonies
and festivals. It serves as a special componetraditional gift, fine and bride price (7). Yam trs
may be baked, smoked, mashed, chipped, barbecoasted, fried, grilled, boiled or pounded and
eaten with sauce (8). It may be peeled and driegetp low moisture content and ground into flour

(9). The tubers may be cooked with beans, leaftaddgs or rice to form good delicious mixtures.
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Dioscorea rotundata is estimated to account for about 79% of the tt@ld food yam (10). It
has been reported that about 90% of the global yaduction comes from West Africa (11). Nigeria
is the largest world producer with 35.07 milliontnetonnes and the largest consumer of yam (12).
Nigeria is followed, though not so close by Cotksaite with 6.9 million metric tonnes and Ghana,
with 4.8 million metric tonnes (11). Guinea whiteny forms an important staple food source for other
tropical countries including East Africa, Caribbe&outh America, India and Southeast Asia (13). It
contributes significantly to the daily dietary neaxf average Nigerians (14).

Due to increasing world population, mainly in dephg countries of Africa, guinea white
yam production is no longer meeting the aggregataahd. In order to meet annual demand, yam
production will have to increase by 3 — 4 percéttpresent, the production is only marginally daoe t
lack of improved high yielding varieties (15). Ddféilty in interspecific and intraspecific hybridizan
in yam through conventional breeding is a limitatim yam improvement (16). According to
Nwachukwu (17), the procedure for yam breedingdaeveral stages that may span over 9 years and
include hybrid seed production, clonal evaluatjgneliminary yield trial, advanced yield trial, uarm
yield trial and the pre-release trial and all thesastitute an obstacle to yam breeding. Variahitit
D. rotundata is almost the only avenue for local farmers anascoers to obtain desired traits in yam.
Therefore, the purpose of the study was to evaltlseyield and yield components Dfioscorea
rotundata with a view to identifying superior genotypes hetlast stage of uniform yield trial for

advancement to pre-release trial in Itu, Akwa If8tate, southeastern Nigeria.

Materials and M ethods

The study was conducted in 2012 and 2013 croppeasans at the Cross River Basin
Development Authority, Oku Iboku, Itu in Akwa Ibo8tate. Itu is situated in the tropical rainforest
zone of Nigeria, within latitude®30'N and 759' East of the Equator (Cross River Basin Develamm
Authority Agrometerological data, 2012). The treafits were guinea white yanDipscorea

rotundata) genotypes at the last stage of uniform yieldl {fidYT), namely: UYT 89/02475, UYT
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3
89/02665, UYT 89/02677 and UYT 89/02602 and theael IracesNwopoko, Abi andAkpedu. All the
yam genotypes excepikpedu were obtained from the National Root Crops Res$ednstitute
Umudike, Nigeria. The local genotype, Akpedu wadawmted from a yam farmer in Itu Local
Government Area of Akwa Ibom State, Nigeria.

The seven yam genotypes were prepared into yarm eet200g and each genotype was
properly labeled, separated and treated with Aldremixed with ash at the ratio of 1:4 against insec
pests, nematodes and fungal attack and spreadcooladry place for two days. Seven baskets of
similar sizes were filled with pre-treated saw daistl moistened with clean water. The yam setts of
each genotype were placed separately into eacheobaskets and watered daily for initiation of
sprouts. Sprouts occurred within three weeks aftesery planting (12,15). The experimental area
which measured 23.0m x 21m was manually clearted tand ridged 1m apart and 0.5m high. The
experiment was laid out in a randomized completelbdesign (RCBD) with four replications. Each
ridge measured 5m long and the replicates wereaeghby 1m paths. Each plot measured 3m x 5m
and consisted of three ridges. The yam sprouts waresplanted to the field at four weeks after
nursery planting and planted at 1m intra and inters on the crest of the ridges on TuesdayMay,
2012 and Wednesday' May, 2013. One yam sett was planted per standh@its5 yam plants per
plot and 420 yam plants in the entire experimeiatiath, equivalent to 10,000 plants per hectare.

Staking was done 25 days after field planting usiregindian bamb¢18). Weeding was done
manually using native hoe and machete at 1, 3 amoriths after planting. NPK (15:15:15) fertilizer
was applied 30 days after field planting at 40thkg/L0cm away from the plant using the ring method
(19). The ridges were mulched to reduce erosiomedvgrowth and to conserve soil nutrients.
Similarly, cross bars were constructed to conualoff.

The yam genotypes were harvested 24 weeks after gianting, using spade, dibber and
machete. Data were collected from five tagged plahthe centre of each plot. The growth characters
studied were vine length (cm), number of leavesvpee, and number of branches per vine while yield

data were circumference of yam tubers (cm), nurobgam tubers, length of yam tubers (cm), fresh
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4
weight of yam tubers (kg) and fresh tuber yielthg}/ Data collected were subjected to analysis of
variance using the procedure described by GomezGuomdez (20). Means that showed significant

differences were separated using the least signifie difference (LSD) at 5% probability level (21).

RESULTS

Significant differences were observed for all thamacters among the yam genotypes in the
field (P<0.05). The longest vines in the first month weresaslbed in UYT 89/02677 (319.7cm),
followed by UYT89/02602 (272.5cm) and UYT89/0266%Q.4cm), while the shortest vine were
observed in Nwopoko (212,9cm) (Table 1). The highmsnber of branches at five months after
planting was observed in UYT 89/02602 with 30.2 méeaanches, followed by UYT 89/02677 and
UYT 89/02475 with 28.6 and 24.8 mean number of tinas per plant, respectively. The lowest mean
number of branches per plant was observed in UYZ& (19.6).

The highest mean number of leaves at the firstfdtidmonths after planting were observed
in UYT 89/02602 with 52.4 and 346.4, respectivéhgugh the number of leaves reduced to 86.4 in
the sixth month. This observation was followed byTU89/02665 with 341.6 mean leaves in the 5
month of field planting while the lowest (296.1nwafrom UYT 89/02475.

The longest tubers were observed in UYT 89/026@28@m), followed by UYT 89/02475
with 28.0cm, while the shortest tubers (26.4cm)envproduced by Abi. However, no significant
difference for tuber length was observed betweerT 189/02677 and Nwopoko (Table 4). Similarly,
the largest circumference of tubers was observedlyil 89/02602 (32.7cm and 32.0 cm) for the two
cropping seasons. This was followed Bkpedu, with 31.9cm and 31.7cm, for 2012 and 2013
cropping seasons. The shortest circumference oftyers was observed in UYT 89/02665 (26.7cm
and 26.2cm). Significant differences were obseraetbng the yam genotypes for the character,
except for UYT 89/02475 and UYT 89/02677 and UYTO2%02 andAkpedu.

In 2012 and 2013 cropping seasons however, UYT28¥® produced the highest number of

tubers, followed by UYT 80/02475 and UYT 89/0260he lowest number of tubers however was
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produced by Nwopoko (Table 4). For fresh weighttudfers, UYT 89/02602 produced the highest
mean values of 4.7 kg and 4.6 kg for the two croggieasons, followed by UYT 89/02677 with 3.7kg
and 3.9kg and UYT 89/02475 with 3.4kg and 3.3kglevtiie lowest tuber fresh weight was produced
by Abi with 1.6kg and 1.4kg for the two years, respetyiy@able 4). Similarly, UYT 89/02602
produced the highest fresh tuber yield of 46.6aft/and 45.4 (t/ha), for the two cropping seasons
followed by Akpedu with 41.6 t/ha and 41.1 (t/ha), and UYT 89/0267#tv@7.4 t/ha and 37.1 t/ha,

while the lowest tuber yields of 16.0 t/ha and 1ttha were produced Abi.

DISCUSSION OF RESULTS

Variability among the yam genotypes were obserwedafl the characters studied. Two yam
genotypes UYT 89/02602 and the local ché&kedu had the longest tubers, largest tubers, highest
number of leaves and highest fresh weight of tubasfresh tuber yields. Similarly, UYT 89/02677
had superior performances in two characters namietylength and number of tubers per plant. It was
however observed that the genotype UYT 89/0260@rdaxdl fewer leaves (86.4) at harvest compared
to UYT 89/02665 with 141.2 mean leaves. Accordindtssey and Harry (22) the capacity of plants
to produce higher yields could be attributed ndy ¢o larger number of leaves but a combination of
other genetic traits with high power of the sinksd@ the reduction in number of leaves at six menth
after planting in the field could be attributedviariability in physiological maturity of individualam
genotypes. Those with early leaf loss could besdiasl as first early maturers (FEM) in yam. Stisdie
of Diby et al. (23) and Awoniyi and Omomona, (24) have showm Ehascorea rotundata sheds over
90% of its leaves at full tuber maturity which miaglicate physiological maturity of the plant and
readiness for harvesting. Dilgy al. (23) and Bassey and Harry (22) have shown thaw@tmonths
after field planting, most tuber crops like sweetgto, cassava and yam produce larger number of
leaves to kick-start tuber initiation and tuberking. According to them from two months stage # th
plant experiences moisture stress its sink cap&zisgore photosynthates could be hampered and this

may result in low yield. Therefore, a positive asaton could be established between number of
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leaves, fresh weight of tubers and vine length it tuber yield. For example, UYT 89/02602 and
control (Akpedu) with higher number of leaves also produced highesh weight of tubers, higher
tuber lengths, larger tuber circumference and highenber of branches in yam.

These observations suggest for breeding of yam kigher number of leaves, as a means of
increasing the source capacity which could poditivgfluence the power of the sink. All these facts
agree with IITA (25) that tuber yield may correlatéh certain growth characteristics such as number
of leaves, leaf area index, vine length and thethakthe plant. In this study a positive assocati
could be established between these growth chaistaterand yam tuber yield, suggesting for
selection of yam based on these characteristit®eading programmes. An increase in vine length
may lead to increase in number of branches, wimdirmn could lead to increase in number of leaves
in yam. Therefore, increase in vine length in ya@yrncrease the power of source capacity which

impacts positively on the power of sink for tubeitiation and early bulking (26).

CONCULSION

Significant differences (2_0.05) among the yam tyges were observed for all the characters
studied. Two yam genotypes UYT 89/02602 and thallobeckAkpedu recorded the longest tubers,
largest tubers, highest fresh weight of tubersfeggh tuber yields. Similarly, UYT 89/02677 recaide
superior performance in two characters: vine leraygtd number of tubers per plant. The three yam
genotypes could be incorporated into breeding jarognes for production of hybrid varieties for Itu
environment in southeastern Nigeria. Also, UYT @802 and UYT 89/02677 are suitable candidates
for advancement to pre-release trial. Itu Local &ament Area in Akwa Ibom State has potential for
yam production using these improved cultivars. €hsrneed for multiplication and dissemination of
the yam genotypes for farmers in the area to isergaroductivity. This will reduce the risk of

traveling to far places for yam products.

REFERENCES



170

171
172
173
174
175
176

177
178

179
180

181
182
183

184
185

186
187

188
189
190

191
192

193
194

195
196
197

198
199
200

201
202
203

204
205
206

207
208
209

7

(1) Gill, LS. Taxonomy of flowering plants. AfricafEP Publishers Ltd., Onitsha, 1988, pp. 288-290.

(2) Dansi, A., Mignouna, HD, Sangare, A, Zoundjipek, J, Asiedu, R & Quin, FM. Characterization
and conservation of yam biodiversity for sustaierabse for food and agriculture in Benin
Republic, In: Akoroda, M.O. and Ngeve, J.M. (edBRpot Crops in the Z1 Century.
Proceedings of "7 Triennial Symposium of the International Society Tropical Root Crops —
African Branch, held at the Centre Internationak deonferences, Cotonou, Benin, 11-17
October, 2001, pp. 424-480.

(3) Degras, L The yam: A tropical root crop. Thehmical Centre for Agricultural and Rural
Cooperation (CTA), The Macmillan Press, London,2p0408.

(4) Hahn, SK, Osiru, DSO, Akoroda, MO & Otoo, JAand production and its future prospects.
Outlook on Agriculture, 1987, 16: 109-118.

(5) Ukpabi, UJ & Okoli, OO. PAG electrophoretic loapatterns of soluble tuber proteins of soluble
tuber proteins of ABI cultivar oDioscorea rotundata, Poir. Journal of Sustainable Agriculture
and the Environment, 2002, 4(1): 102-107.

(6) FAO (Food and Agriculture Organisation). Foadi &griculture Organisation, Year Book, FAO,
Rome, 1998.

(7) IITA (International Institute of Tropical Agnidture). Annual Report, International Institute of
Tropical Agriculture, Newsletter, IITA, Ibadan, Niga, 2004, pp. 6-7.

(8) Umar, A, Nwator, G, Likita, MS & Adoko, S. Thiadigenous yam storage technology and post
harvest losses in Nigeria: The Benue State perispedhternational Journal of Food and
Agricultural Research, 2006, 5(2): 113-139.

(9) Udoh. DJ, Ndaeyo, NU, Asuquo, PE & Ndon, BAogmproduction techniques for the tropics,
Concept Publication, Lagos, 2005, pp. 182-187.

(20) IITA. Yam research at IITA, 1991-1993. Intetinaal Institute of Tropical Agriculture, Ibadan,
Nigeria, 1995, p. 39.

(11) Katung, PD, Idem, NUA & Onyibe, JE. In: IdesbU.A. and Showemimo, F.A. (eds). Tuber and
fibre crops of Nigeria. Principles of productiondautilization, Ade Commercial Press, Zaria,
2006, XXII, 239.

(12) Ezulike, TO, Udealor, A, Nwosu, Kl, & Asumugh@N. Rapid multiplication of seed yam by
minisett technique. Extension Guide No. 15, Extemsbervice Programme, National Root
Crops Research Institute, Umudike, Nigeria, 20@6,1p10.

(13) Okonkwo, SNC. The botany of the yam plant as@xploitation in enhanced productivity of the
crop, In: Osuji, G (ed) Advances in yam researciocBemical Society of Nigeria/Anambra
State University of Technology, Nigeria, 1985, BfLO.

(14) Ukoha, Al & lkediobi, CO. Biochemical approatdhthe identification of yam{ioscorea spp)
species and cultivars, In: Osuji, G (ed) Advanaes/am research. Biochemical Society of
Nigeria/Anambra State University of Technology, &hg. 1985, Pp. 33-47.

(15) Timothy, GE & Bassey, EE. Preliminary study the effect of tuber sett weight derived from
regions of seed yam on growth and yield of yamautiseastern NigeridNigerian Journal of
Agricultural Technology, 2009, 2: 32-40.



210
211
212
213

214
215
216

217
218

219
220
221
222

223
224

225
226
227
228
229

230
231

232
233

234
235

236
237
238

239
240

241

8

(16) Nwankwo, IIM., Eka, MJ, Bassey, EE, & NwachukwEC. Flowering, behavior and
physiological characteristics of intra-specific hgls of guinea white yam Djoscorea
rotundata, Poir) in humid environment of Southeastern Nigerigerian Journal of
Agriculture, Food and Environment, 2009, 7(1): 16-20.

(17) Nwachukwu, EC. Field evaluation of 24 top whihybrid yam in Umudike and Otobi.
Proceedings of the #5Annual Conference of the Agricultural Society ofgdtia, held at
Abuja, Nigeria, 2009, pp. 88-90.

(18) Uguru, MI. Crop production: Tools, techniquasd practice, Fulladu Publishing Company,
Nsukka, 2011, pp. 40-48.

(19) Enwesor, WO, Udo, E J, Usoroh, N J, Ayotadd, Rdepetu, JA, Chude, VO & Udegbe, CI.
Fertilizer Use and Management Practice for CropNigeria, Fertilizer Procurement and
Distribution Division, Federal Ministry of Agricuite, Water Resources and Rural
Development, Lagos, 1989, pp. 60-63.

(20) Gomez, RA & Gomez, AA. Statistical procedune dgricultural research, John Wiley and Sons,
New York, USA, 1984, pp. 660-680.

(21) Wahua, TAT. Applied statistics for scientifitudies, African Link Books, Ibadan, 1999, pp. 129-
148.

(22) Bassey, EE & Harry, GIl. Screening cassaMan{hot esculenta, Crantz) genotypes for tuber
bulking, early maturity and optimum harvesting tirme Uyo, Southeastern Nigerideak
Journal of Agricultural Sciences, 2013, 1(5): 83-88.

(23) Diby, LN, Ngaza, VK & Tie, TB. How does sogttility affect yam growthActa Agriculturae,
Scandinavia, 2011, 61(5): 65-70.

(24) Awoniji, OA & Omonona, BT. Production efficiep in yam based enterprises in Ekiti State,
Nigeria.Journal of Central European Agriculture, 2007, 7(4): 627-636.

(25) IITA (International Institute of Tropical Agnilture). Yam in tropical Africa, A reference
manual, lITA, Ibadan, 1990, pp. 176-178.

(26) Law-Ogbonno, KE & Remison, SU. The respons®iaiscorea rotundata to N.P.K. fertilizer
application in Edo StateNigerian Research Journal of Agriculture and Biological Science,
2007, 3(6): 917-923.



242

243

244
245

246

247
248

249
250
251
252
253

254
255

Table 1:Vinelength (cm) of yam genotypesin thefield at Itu Basin in Itu, Akwa |bom State

Yam Months after planting (MAP) in 2012 and 2013 seasons
genotypes 1 2 3 4 5 6
2012 2013 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013

UYT 89/02475 236.6 234.9 2739 276.0 3222 32454.83 335.2 3469 346.6 3469 346.8
UYT 89/0267° 319.7 318.f 358.« 358.¢ 418.f 416.€ 426.€ 428.C 438.7 439.C 438.7 439.(
UYT 89/0266¢ 250.« 251.2 324z 323.& 365.1 363.¢ 382.< 380.6 3927 393.« 392.f 393«

Nwopoko 2129 210.8 289.7 290.0 308.7 309.6 32938.9 340.2 340.8 340.0 340.8
Abi 240.6 2413 2675 270.3 338.2 336.8 3581 B58367.1 366.9 367.3 366.8
UYT 89/0260: 2725 270.¢ 355.€ 353.¢ 369.. 367.€ 384.( 387.2 406.€ 407.1 406.7 407.(
Akpedu 2447 244.( 266.z 267.z 371.t 370.« 389.6 389.c 392t 398.C 397.¢ 398.

LSD (P<0.05) 1.18 0.97 0.83 0.79 0.81 0.83 118 61.31.26 1.30 1.26 1.30

Table 2: Number of branches of yam genotypesin thefield at Itu Basin in [tu LGA, Akwa Ibom
State

Yam Months after planting (MAP) in 2012 and 2013 cropping seasons
genotypes 1 2 3 4 5 6
2012 2013 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013

UYT 89/0247¢ 3.€ 3.5 14.C 14 204 20z 22.€ 224 248 24 24¢& 24¢
UYT 89/02677 8.0 7.9 20.0 20.6 24.9 25.0 26.5 26.28.6 28.4 28.6 28.5
UYT 89/02665 4.6 4.6 12.8 12.4 16.5 16.2 17.9 17.919.6 19.8 19.6 19.8

Nwopoko 5.3 5.6 16.€  16.t 18.¢ 18.€ 20.1¢ 204 224 224 224 224
Abi 4.4 4.6 12.C 12z 17.c 17.c 20t 20z 23.& 23.€ 23.¢& 237
UYT 89/02602 8.6 8.6 20.8 21.0 25.9 25.9 28.5 28.430.2 30.0 30.2 30.0
Akpedu 3.4 35 17.2 17.5 19.5 19.6 20.4 20.0 22.£2.1 24.4 22.2

LSD (P<0.05 0.0¢ 0.04 04 0.0: 027 02¢ 0.1f 01€ 0.2 024 027 0.2¢€

Table 3: Number of leaves per plant of yam genotypesin thefield at Itu Basin in Itu
LGA, Akwalbom State

Yam genotypes Months after planting (MAP) in 2012 and 2013 cr opping seasons
1 2 3 4 5 6
2012 2013 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013

UYT 89/02475 19.6 194 220.8 221.6 298.7 299.0 4820321.2 296.1 295.6 109.6 109.1
UYT 89/0267" 46.z 45.¢ 289.f 290.z 342.¢ 324.¢ 360.1 360.« 339.¢4 339.f 76.4 77.C
UYT 89/02665 289 282 236.7 236.0 346.2 3457 ©69369.6 341.2 341.6 141.2 141.2

Nwopoko 306 30.0 2706 2699 3184 318.0 326.66.132 301.2 300.8 62.4 63.1
Abi 26.4 258 2304 231.3 358.8 3589 3724 37336.4 327.0 1204 120.2
UYT 89/0260: 52.4 52.C 269.« 269.z 359.6 359.¢ 389.7 390.1 346.« 346.z 86.¢ 86.4

Akpedu 198 19.6 240.2 240.0 3495 349.8 390.4 .2371340.1 341.0 1146 1148

LSD (P<0.05) 256 252 3.04 3.01 2.21 2.46 260 43.0245 3.06 1.59 1.66

Table 4: Yam tuber length (cm), circumference of yam tubers (cm), number of yam
tuber s/plants, fresh weight of yam tuber s (kg) and fresh yam tuber yield (t/ha)

Yam genotype  Tuber length  Circumference Averagenoof Fresh weight Fresh tuber
(cm) of tubers(cm) tubers/plant  of tubers(kg) yield (t/ha)
2012 2013 2012 2013 2012 2013 2012 2013 2012 2013

UYT 89/0247! 38.C 37.z 28.¢ 39.2 1t 1.€ 34 3.3 314 31.cC
UYT 89/02677 347 331 29.0 28.6 1.7 1.6 3.7 3.9 .437 37.1
UYT 89/02665 34.0 34.0 26.7 26.2 12 14 2.2 21 .921 22.0
Nwopoko 34¢ 33 30t 30.4 11 1.C 3.0 3.C 30.1  29.t
Abi 264 274 28.1 283 1.3 1t 1.6 14 16.C 16.z
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UYT 89/0260:
Akpedu
LSD (P<0.05)

42.€
35.€
0.60

43.€
35.¢
2.56

32.7
31.¢
1.03

32.C
31.7
1.04

15
1.3

0.10

1.€
1.4

0.11

4.7
3.C

4.€ 46.€
3.1 41.€
0.04 40.03.42

45.4
41.1
3.51

10



