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ABSTRACT

A study was conducted at the Experimental Farmhef@ross River Basin Development Authority,
Oku-lboku, 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, lengtubers, circumference of tubers, number of
tubers per plant, fresh weight of tubers and tupesisl (t/ha). The result indentified UYT 89/02602
with highest performance in six characters: nunmdfebranches, number of leaves, length of tubers,
circumference of tubers, fresh weight of tubers arer yield (t/ha), followed by the local cultivar
Akpedu as check. Similarly, UYT 89/02677 gave superiaifgrenance for vine length and number of
tubers per plant. The three genotypes could beteeléor and incorporated into breeding programmes
for development of hybrid varieties for Itu, Akwaoim State, Nigeria. Also, UYT 89/02602 and UYT
89/02677 are suitable candidates for advancemeameteelease 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 consideredeganaligenous to West Africa [3] and some reseascher
have pin pointed the Niger-Benue trough of Nigexaits probable centre of domestication [4]. The
economic importance of guinea white yam is duedlrdgo its production of large edible tuberous
underground stem of high fresh weight (15 — 20 [k§) The freshly harvested yam tubers contain
about 70% water, 25% starch, 1 — 2% protein ang toates 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 teis

may be baked, smoked, mashed, chipped, barbeco@sted, fried, grilled, boiled or pounded and
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2
eaten with sauce [8]. It may be peeled and driedety low moisture content and ground into flour
[9]. The tubers may be cooked with beans, leaf tadges or rice to form good delicious mixtures.

Dioscorea rotundata is estimated to account for about 79% of the ttadd food yam [10]. It
has been reported that about 90% of the global gprauction comes from West Africa [11]. Nigeria
is the largest world producer with 35.07 milliontnn@tonnes and the largest consumer of yam [12].
Nigeria is followed, though not so close by Cotk/aire with 6.9 million metric tonnes and Ghana,
with 4.8 million metric tonnes [11]. Guinea whitarng forms an important staple food source for other
tropical countries including East Africa, Caribbe&wouth America, India and Southeast Asia [13]. It
contributes significantly to the daily dietary neext average Nigerians [14].

Due to increasing world population, mainly in dephg countries of Africa, guinea white
yam production is no longer meeting the aggregataad. 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]. Ddtilty in interspecific and intraspecific hybridizan
in yam through conventional breeding is a limitatim yam improvement [16]. According to
Nwachukwu [17], the procedure for yam breeding $a¢@&veral 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 anasconers 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 Methods
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®®0'N and 759" East of the Equator (Cross River Basin Devekapm
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3
Authority Agrometerological data, 2012). The treafits were guinea white yanDipscorea
rotundata) genotypes at the last stage of uniform yieldl {idYT), namely: UYT 89/02475, UYT
89/02665, UYT 89/02677 and UYT 89/02602 and theawl IracedNwopoko, Abi andAkpedu. All the
yam genotypes exceptkpedu 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 Aldrewixed with ash at the ratio of 1:4 against iisec
pests, nematodes and fungal attack and spreadcovoladry 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 clearied tand ridged 1m apart and 0.5m high. The
experiment was laid out in a randomized completelbbesign (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 inb&rs on the crest of the ridges on TuesdayMay,
2012 and Wednesday'May, 2013. One yam sett was planted per standhgil’5 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 usimgindian bambg18]. Weeding was done
manually using native hoe and machete at 1, 3 amorihs 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 erosioeedvgrowth 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 planthe centre of each plot. The growth characters
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4
studied were vine length (cm), number of leavesvpe, and number of branches per vine while yield
data were circumference of yam tubers (cm), nurobgam tubers, length of yam tubers (cm), fresh
weight of yam tubers (kg) and fresh tuber yielthig}/ Data collected were subjected to analysis of
variance using the procedure described by GomezGaomdez [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 ttarmacters 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 meaanches, 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 tfe 5
month of field planting while the lowest (296.1ywafrom 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)evproduced 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 observedlilh 89/02602 (32.7cm and 32.0 cm) for the two
cropping seasons. This was followed Bipedu, with 31.9cm and 31.7cm, for 2012 and 2013
cropping seasons. The shortest circumference oftyaers 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 UYTO2802 andAkpedu.
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In 2012 and 2013 cropping seasons however, UYT28¥® produced the highest number of
tubers, followed by UYT 80/02475 and UYT 89/02602e lowest number of tubers however was
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 cnoggieasons, 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#hv87.4 t/ha and 37.1 t/ha,

while the lowest tuber yields of 16.0 t/ha and 1i#h2a were produced Abi.

DISCUSSION OF RESULTS

Variability among the yam genotypes were obsergedafl 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 tuaadsfresh 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@rdexdl fewer leaves (86.4) at harvest compared
to UYT 89/02665 with 141.2 mean leaves. Accordind@assey 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 showrt ebscorea 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 thatvatmonths
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
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6
plant experiences moisture stress its sink capaeisgore photosynthates could be hampered and this
may result in low yield. Therefore, a positive asaton could be established between number of
leaves, fresh weight of tubers and vine length \aitld 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 poditivgluence the power of the sink. All these facts
agree with IITA [25] that tuber yield may correlath certain growth characteristics such as number
of leaves, leaf area index, vine length and thathaflthe plant. In this study a positive assoadati
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, wiidiimn could lead to increase in number of leaves
in yam. Therefore, increase in vine length in yamwyrincrease 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 leragid 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.
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Table 1:Vinelength (cm) of yam genotypesat Itu Basin in Itu, Akwa Ibom State, Nigeria

Yam Months after planting (M AP) 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 236.6 2349 2739 276.6 3222 3245 3340 3352 3469 346.6 3469 346.8
89/02475
uYT 319.7 318.° 358.2 358.¢ 418.F 416.€¢ 426.€¢ 428.F 438.7 439.C 438.7 439.C
89/02677
uYT 250.4 251.3 3247 323.8 365.f 363.9 3824 380.6 392.7 393.4 392.8 3934
89/02665
Nwopoko 212.¢ 210.€ 289.7 290. 308.7 309.¢ 329.¢9 328.¢9 340.° 340.89 340.C 340.¢
Abi 240.6 2413 2675 2703 3387 336.8 358.Ff 358.F 367.f 3669 367.3 366.8
uYT 272.%8 270.8 355.6 353.9 369.4 367.6 384.0 387.7 406.6 407.P 406.7 407.0
89/02602
Akpedu 244.7F 244.¢ 266.° 267.08 37L& 370 389.¢ 389.° 392 398.C 397.£ 398.C
LSD 118 097 083 079 081 083 118 136 126 130.261 1.30
(P<0.05)

* Means with different letters are significantlyffdrent (P<0.05)

Table 2: Number of branches of yam genotypes at Itu Basin in Itu, Akwa Ibom State, Nigeria

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

2012 2013 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013
UYT 89/0247¢ 3.€  3E5  140° 14€ 20.£ 20.2° 22.€ 22.£ 24 24€ 24 24°€
UYT 89/0267° 8.C° 7. 20.C° 206 24 250 265 26 286 282 286 287
UYT 89/02665 46 46 128 124 169 162 179 179 196 198 196 198
Nwopoko 58 56 168 168 189 186 20.F 204 224 224 224 224
Abi 4.4 46 120 122 17.¢ 177 202 20 23.¢  23¢ 23.¢ 237
UYT 89/0260: 8. 86 20 21.C 25¢ 25¢ 285 284 307 30.C 3027 30.C
Akpedu 34 35 177 175 198 196 204 200 224 221 244 227
LSD (P<0.05) 0.03 004 04 0.03 027 026 015 0.16.26 024 027 026

* Means with different letters are significantlyfférent (P<0.05)
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Table 3: Number of leaves per plant of yam genotypes at Itu Basin in Itu
LGA, Akwalbom State, Nigeria

10

Yam Months after planting (MAP) in 2012 and 2013 cr opping seasons
genotypes

2012 2013 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013
UYT 89/02475 1985 194 2208 2216 298.7 299.0 3204 321.7 296.f 295.6 109.6 109.T
UYT 89/0267. 46.2> 45.¢ 289.F 290.2 342.¢ 324.¢ 360.F 360.& 339.° 3398 764 77.C
UYT 89/0266¢ 28.¢ 28.° 236.1% 236.° 346.° 3457F 369.° 369.° 341.2° 341.¢€ 141.72 141.7
Nwopoko 30.6 30.0 270.6 269.9 3184 318.6 326.6 326.f 301.2 3008 624 63.F
Abi 26.4 25.8° 2304 231.3 358.8 358.9 3724 373.0 3264 327.0 1204 120.2
UYT 89/0260. 52.£4 52.° 269.°2 269> 359.¢ 359.¢ 389.7 390.F 346.24 346.°7 86.C 86.2
Akpedu 19.6¢  19.6° 240.° 240.C 349.® 349.¢ 390.24 371 340.P 341.¢° 114.¢ 114.€
LSD (P<0.05) 256 252 3.04 301 221 246 260 430245 3.06 159 1.66
* Means with different letters are significantlyfférent (P<0.05)
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 89/02475 38® 372 289 292 17 1.6 3.4 3.3 31.4 31.0
UYT 89/02677 349 331 206" 288 1.7 1.6 37 39 374 37.r
UYT 89/0266¢ 34.CC 34.(° 26.F 262 1.2° 1.4 22 271 21.¢  22.¢C
Nwopoko 34.¢ 33.¢ 302 302 1.1¢ 1.¢ 3¢ 3¢ 301" 20¢
Abi 264 274 287 283 1% 1.5 1.6 1.4 160 162
UYT 89/02602 428 436 327 320 158 16 47 46 466 454
Akpedu 35.¢ 35¢ 31.¢ 317 1= 14 30 31° 41 417
LSD (P<0.05 0.6C 25€¢ 1.0z 1.04 01C 011 004 004 34z 351

* Means with different letters are significantlyfférent (P<0.05)



