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ABSTRACT

This study was designed to evaluate the rooting and tuberization (mini tubers) potentials of vine cuttings of six
genotypes (TDr 131, TDr 335, TDr 97/00925, TDr 98/01230, TDr 98/ 00718 and TDr 97/00940) of white yam (D.
rotundata) using plant hormone. Vine cuttings from 120 days old plants were collected from the six genotypes for
root formation. Three to four nodes leafy vine cuttings were prepared and the lower portion of these nodes were
wounded with a clean razor blade and then dusted with 1.0% Indole-3 butyric acid (IBA) powder in order to
promote rooting. The vine cuttings were sampled for mini tuber formation three months after transplanting. There
were no significant differences (P< 0.05) among the genotypes for both mean root per vine and the mean root length
of the cuttings. There was a significant difference (P< 0.05) in the total mini tubers number and the weight of mini
tubers which ranged from 8.3 to 82.95 and 1.9 g to 6.9 g respectively.
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INTRODUCTION

Limited availability and cost of planting materisl a major constraint for yam production in Afridalanting

materials account for about 50% of the cost ofgteuction. Large amounts of material (about 10,88€8d yams)
are needed to plant 1 hectare. If farmers do ngtriewv seed yams, they must set aside 30% of theiekt for the
next year planting. In addition, seed yams areyahd perish quickly.

Food yams are predominantly cultivated in the hufoigst, forest/savanna transition and the soutlgeinea
savanna (SGS) zones of West Africa. Large percestafjcurrent production are in the SGS [lfje contribution
of yams to the dietary needs of man and econoniiisgeccrue from its cultivation cannot be over eagited [2].
Yams are usually made into various food items,pesiand confectionary according to individuals'f@rence or
needs [3]. It is an ancient crop in central Westidaf [4,5] and provides a promising avenue for\édléng the
current food crises.

Nigeria produces most of the world’s annual outgiubver 27 million tones of yams. Despite this greatential,

limited research has been carried out on agrontgstkmniques in the recent past to improve yam atitw in sub-

Saharan Africa [6, 7, 8, 9 ]. The edible part ofnys the underground starchy stem called ‘tubericiialso serves
as the conventional propagules of the crop.

In most tropical countries, food yams are propadjasgetatively by planting small whole tubers argais cut from
large tubers. This means that some marketabledubest be reserved for planting. This method coepeith yam
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availability for human consumption and at the sdime makes the cultivation expensive for large esqabduction.
The cost of planting material is over 33% of thialt@utlay for yam production, so there is a needhtprove the
rate of yam multiplication [10]. Because of difflies in propagation, the yam is under threat anyntraditional
areas of production [11].

Nevertheless, the propagation of yam through vimiings and aerial tubers (bulbils) could offer even high
multiplication rate than the mini-sett techniqu@][1This technique was first reported in hon-fo@img [13]and in
recent times, it has been extensively reporteaddu fyams [14]. Successful root development by cimgings has
been reported but growth was limited and tuber petidn has been challenging [12].

Cutting of several yam species have been rootednd media without hormones [15], however, horntoeetment
may accelerate root, shoot and tuber formation.[A&proda and Okanmah [17] obtained that small itciles,
whose size and quantity were not specified fronmtedine cuttings of yam.

Kabeya [18] studied the effect of auxin on roote&lepment inD. rotundata vines and observed the formation of
mini tubers. Vine cuttings db. rotundata can be used to produce mini tubers within 100-d2¢s that could be
used in germplasm exchange and for production efl s@ms. The objective of this study was to evelube
potential of mini tuber production using vine cags ofD. rotundata and possible contribution to yam production, a
feasible and an adoptable measure by yam farmers.

MATERIALSAND METHODS

The experiment was conducted at the Internationatitute of Tropical Agriculture (IITA), Ibadan (Z8'N,
3°54’E), a rainforest - savanna transition zonee §hil in this area is also classified as Oxic psti@f soil series
(Greenland 1981). A total of six yam genotypBiscorea rotundata Poir ((TDr 131, TDr 335, TDr 97/00925,
TDr 98/01230, TDr 98/ 00718 and TDr 97/00940), ot#d from the Germplasm Collection Unit of IITA veeused
to evaluate the tuberization potentials from vin#ings of some yam clones. This study was cawigidwith vine
cutting materials collected from the field conditio

Seed setts (150 — 200 g) of six genotypeBistorea rotundata (TDr 131, TDr 335, TDr 97/00925, TDr 98/01230,
TDr 98/ 00718, and TDr 97/00940) were planted om field. Twelve plants of each genotype were rarigiom
selected at 120 Days after planting (DAP) and hgaltine cuttings were collected around 9 am. Ineortb
maintain moisture, vines of each genotype wereeguldn a moist transparent polyethylene bag immebljiafter
collection and then taken to the green house fahén processing. From the middle portion of eatcte \25 cm
long, cuttings with three nodes each were prepaedore planting, the leaves of the two lower nodéghe
cuttings were removed by detaching their petiotemfthe vine with a clean scissor and the end @ontif the vine
were slantly cut in order to increase the absonpsiorface area. To promote root initiation, the suufaces of the
two lower nodes of the cuttings were then dustetth Wi0 % Indole butyric acid (IBA, Okishiberon, 8agi, Co,
Japan) powder. The treated cuttings were then gdairt slanting position in plastic baskets filledthwl kg
carbonised rice husk [19] allowing the lower sidéshe nodes dusted with IBA come in contact with soil. The
nodes were then covered with the soil and leave® Weft upright to trap sunlight in order to proéumore
assimilates that will be translocated to the raptione. The cuttings were watered sparingly andotskets were
arranged in a complete randomized design with feptications in the glasshouse. A transparent pelye sheet
was then used to construct humidity chamber owerbtiskets in order to maintain a higher relativaidity with
the chamber while cheesecloth was used to condrsicde above this chamber in order to reducetigence of
the sunlight. Thirty days after treatment (DAT)e tbthamber was left opened and the cuttings weresexpto the
ambient temperature. Three weeks after, rootedngsttwere transplanted on well mulched and watenadery
beds (28 m x 5 m) at the distance of 50 cm x 30 €heesecloth was then constructed above the beatsién to
reduce the sun intensity and the impact of rainfétle vine cuttings were sampled for rooting petage, number
of roots, root length and mini tuber initiation Aays after transplanting, and for number and wefghtof mini
tubers three months after transplanting respegtivel

Fungicide (Benlate) was applied 15 DAP at concéinmaof 2.5g . All affected leaves were removed to avoid
contamination of the healthy ones. The applicatbBenlate fungicide continued once a week untweek to
harvest. Data collection of mini tubers was tatteéee month after transplanting.
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Statistical Analysis: The data were analyzed usinglysis of variance (ANOVA) for individual expermts using
the windows version of Statistical Analysis Syst€@AS). The means were separated with t-test famifgignt
variables.

RESULTS

It was observed that not all the setts (150 — 20€pgouted among the six genotypes planted onighe (fTable 1).
There were a significant different among genotypith the sprouting percentages between 56.9% for 385
which was the lowest and 96.3 % for TDr 97/00928hwhe highest. The average percentage of theesintgpes
was 72.4% with an error of 5.84. The sprouting eetage of TDr 131 was similar to that of TDr 339sdthe
sprouting for TDr 97/00940 was at par with TDr 981G0.

Table 1. The sprouting per centages of yam setts of the six genotypestested.

Genotypes Number of Nurrddfer Sprouting
planted Setts Harvested Setts (%)

TDr 131 58 34a 58.6d
TDr 335 72 41c 56.9d
TDr 97/00925 80 77a 96.3a
TDr 97/00940 80 60b 75.0b
TDr 98/01230 77 58b 75.3b
TDr 98/00718 80 58b 72.5bc
Mean = SD 745 + 3.6

The mean followed by the same letter in a column are not statistically different at P = 0.05

The planted setts were observed for the vegetativarth. All the genotypes under study produced shedth

appreciable number of branches (Table 2). The numibgrimary branches varied from 9.8, which was lidwest,
to 18.2 being the highest for TDr 131 and TDr 98/[M® respectively, and with a mean of 13.2 and esfat.36

(Table 2). For the secondary branches, it variethf.6 for TDr 98/00718 to 21.4 for TDr 97/0094Qhwihe mean
of 14.5 and error of 1.92. The highest branche®wetorded.

Table 2: Average number of branches per plant of the six yam genotypes

Genotypes °Branches °Branche
TDr 131 14.5ab 12.2c
TDr 335 9.8c 13.0c
TDr 97/00925 10.6¢ 18.0ab
TDr 97/00940 9.0c 21.4a
TDr 98/01230 17.2a 17.2ab
TDr 98/00718 18.2a 7.6d

The means followed by the same lettersin a column are not statistically different at P = 0.05

The planted seed setts (100-150 g) of all six ggrest were harvested and weighed individually 8 mermtfter
planting. There were significant differences in gigs among the six genotypes. The individual weighged from
29.43 kg for TDr 98/00718 to 140.25 kg for TDr 9990 (Table 3). The tubers moisture content rarfiged 56.3
% for TDr 97/00940 to 69.7% for TDr 335 (Table 3).

Root formation was observed on some cuttings o glénotypes used in this study. The percentagefoomation

ranged from 10% to 55% for TDr 97/00940 and TDr03230 (Table 4). There were no significant differesn (P<
0.05) among the genotypes for both mean root pes and the mean root length of the cuttings. Howetre

highest response of mean root was 5.92 for TDr1880 and the least response of 1.94 for TDr 98/0Q9Jable

4). Mini tubers were evidently produced from thdtiogs of some tested clones Df rotundata (Table 4). There
was a significant difference in the total mini teb@umber which ranged from 8.3 to 82.95 for 00925 and
TDr 335 respectively. The results show that eadmotype produced at least one mini tube per viner T81

produced the least average number (1.19) of mb@rsiper vine followed by TDr 97/00925 with an ager of 1.33
per vine. TDr 97/00940 and TDr 335 produced tlghést number of mini tubers per vine with an avera3.25
per vine.
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Table 3: Thetubersyields (kg) obtained from the six genotypes

Tuber weigh Moisture conter

Genotypes (kg) (%)
TDr 131 113.95t 63.6¢
TDr 335 102.95c 69.7a
TDr 97/00925  72.75d 67.3ab
TDr 97/00940 140.25a 63.0c
TDr 98/01230 31.70e 63.0c
TDr 98/00718 29.43e 56.3d

The means followed by the same lettersin a column are not statistically different at P = 0.05

The weight of mini tubers for each genotype ranfiech 1.9 g to 6.9 g for TDr 131 and TDr 335 respe&dy

(Table 4). These results show that there were réifiees among the genotypes and the weight varaed éme
genotype to another. The data show that the 6tgees ofD. rotundata differ in their ability to root when
propagated from vine cuttings. The moisture contanged from 68.1% for TDr 98/01230 to 77.1% TD2g18
(Table 4).

Table4: Resultsof mini tubers production and weights (g) per plant of tested genotypes of D. rotundata

'\étggtbe ?jr Mean Root Total Number_ of Weight/ Moisture content
Genotypes (n=20) number length/vine Number tubers/vine tuber (%)

(%) of roots/vines (MeanzSE) of Tubers (MeanzSE) (9) (MeanzSE)
TDr 97/00925 50 5.91a 6.2+1.2 8.36e 1.33+0.16 2.5¢c 76.4+0.9
TDr 131 40 4.73a 3.2+0.6 23.77c 1.19+0.78 1.9c 76.2+1.1
TDr 98/00718 30 3.59%a 49 0.6 39.45b 2.45%1.52 5.6ab 77.1+1.1
TDr 97/00940 10 1.94a 34+07 17.89d 3.25+1.35 5.4b 69.9+1.9
TDr 335 40 4.73a 58 0.7 82.95a 3.25+1.6 6.9a 68.2+1.6
TDr 98/01230 55 5.92a 4.7 +0.6 27.37bc 2.08 #1.71 4.5b 68.1+1.8

The means followed by the same lettersin a column are not statistically different at P = 0.05
DISCUSSION

Vine cuttings technology is a rapid emerging tegheiused in the yam production and it has receetgived great
attention for its importance in yam breeding. Téehnique can be established very quickly and attfe means
of not only rapid multiplication of limited quangitof planting materials but also producing diseasd nematode
free planting materials. Also the propagation oddoyams using stem cuttings represents a depdime the
conventional method of propagation using tubergsec

It was observed in this study that setts of 6 ggres ofD. rotundata weighing 100-150g gave the sprouting
percentage ranged from 56.9% to 96.3%. Healthg wirtings of intermediate age prepared from bresdf two-
three months old plants of 7 clones @f rotundata rooted 50% to 77.1% under intermittent mist inoating
medium of equal quantities of carbonised rice Hag8k20].n this study, 10% to 55% rooting was observedheng&
clones ofD. rotundata evaluated. This low performance was due to theaglel of the vine cuttings. This is also
attributed to reduction in the activity of the nsteim due to age of cuttings. As old aged plantadlyechanged
growth phase from vegetative phase to reproduginase, the growth of new shoots and leaves are drachpvhile
the growth of tuber enlargement and flowering isederated. This could be the reason why rootedngsttbecame
senescence early.

The cultivars with higher vegetative growth (TDr/@@718 and TDr 98/01230) produced the least tubsghts
while those with low vegetative growth (TDr 131, 885 and TDr 97/00940) produced the highest twmghts.
This corroborates to the findings of our previousdgt[19]. This suggests that those with low tubesighits
converted most of their photo-assimilates for vatjee growth, while those with low vegetative grovwdiverted
more photo-assimilates to the storage tissuet(ibers). These attributes help cultivars with highetative growth
rates to possess higher survival rates than thikdow vegetative growth rates as indicated in sults.

Shiwachi [12] observed the formation of mini tubadsen studying the effect of auxins on root deveiept inD.
rotundata vine, but whose size and quantity were not spatifKabeya [18] also reported in the previous stigy
production of mini tubers, which ranged from 1.8o¢t.2 g in weights and which was similar to thpa® in 2007
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by [19]. In this study, the average mini tubersduation was between 1.9 g to 6.9 g in weight. Thei tubers
production in this study gave a better yield thia@ previous studies probably due to highly moditiechniques.
For the best results, cuttings must be taken eeudythe source of cuttings must be considered

The small tuber sett weights produced from thishmetogy can provide suitable materials for reseairch
physiology, botany or entomology where the emphisisot on commercial tuber yield evaluations per Bhe
small size (compact shape), wholeness and reduegghtvof tubercles make them easier to pack anuspiart,
being less prone to injury than tubers, and areefbee suitable specimens for easy transfer of tieneaterial in
tuber form.
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