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ABSTRACT

This study was conducted to evaluate differential response of synthetic plant hormones and chemical fertilizer
(Phostrogen) on rooting ability of vine cuttings of two cultivars (TDr 95/18544 and TDr 89/02565) of Dioscorea
rotundata in two different planting media (solution and carbonized rice husk). Three leafy nodes cuttings were
prepared from healthy mother plants. Using a clean razor, the leaves of the two lower nodes were detached and then
immersed into 270ml cups capacity containing two sets of planting media (i) solution medium of different treatments
vis. Chemical fertilizer (CF), CF + IBA, CF + NAA, Water (W) +IBA, and W + NAA (ii) Solution of different
concentrations of 10 mg, 50 mg and 100 mg/ 100 ml for 1% IBA and 0.4% NAA powder each, mixed with 100 g of
carbonized rice husk. The vine cuttings were sampled for rooting 3WAP. The rooting percentage in all hormone
treatments varied from 27.44% to 98.95% for the 2 cultivars of D. rotundata evaluated. TDr 95/18544 had an
overall better response of all hormone treatments in both media compared to TDr 89/02565. The rooting percentage
in carbonized rice husk was better compared to solution medium ranging from 72.4 to 99.9 %.
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INTRODUCTION

Yams belong to the familioscoreaceae within the order Dioscoreales, and are memberseigenudioscorea,
which produce tubers and bulbils that are econdigio@mportant [1]. The genu®ioscorea is by far the largest
genus of the family and is very important throughooastal West Africa where approximately 60 miilipeople
obtain critical calories of energy, about 800 Ky-ddrom this food source.[2].

Yams are major staple and important source of ircon small-scale farmers in West Africa. This megaccounts
for 90-95 % of the world’s yam production [3], [4B] of which 71% is grown in Nigeria, the largesihgle
producer in the world [6]. Yam production is, howevrelatively expensive compared with other rood éuber
crops. This is attributed to costly input requirese especially labor and planting material [7]&)f yams, the
white yam is one of the most essential in the dfethe people of West Africa especially those lyiim the yam
growing zone, from Cote d’lvoire to Cameroon [8].

Traditionally, food yams are propagated vegetayivsl means of tubers. Whole tubers called ‘seedi yanging
from 100 to 1,500 g, are used as planting materdternatively, larger tubers are often cut infipeoximately 200
g pieces and used to establish the new crop [9. fractical implication is that the cost of plagtimaterial
constitutes over 33 % of the total outlay for yaroduction. [6], [10], [11]. This method of propaigst competes
with human consumption and at the same time matseslltivation expensive for large-scale production
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Commercial scale of yam production meant for manketr in domestic purpose, most farmers dependifferent

sources of seed tubers as planting material. Antiegse vine cuttings, mini setts and micro tubeestiae preferred
seed tuber for yam planting [12]. In traditionabgtices, rural farmers generally usel00 to 600 grgel tuber
pieces as seed tubers, which constitutes 10 to @0fe total yam yield. As a result, the use ofdsagers in
conventional farming is more costly than using vouttings, mini sett method, or micro tuber for yahanting.

Also, the transportation of high volumes of plagtmaterial for field planting is difficult. About,200 to 3,000 kg
of planting material is required to plant 1 ha. kgtransportation costs increases the total dqstoduction [13].

The aim of this study was to determine the respafséne cutting to rooting in different media ugisynthetic
plant hormone and chemical fertilizer of two cudtis of Dioscorea rotundata as principal and rapid method for
production quality planting material for large-segropagation in yam cultivation.

MATERIALSAND METHODS

The study was conducted at the International Lnstiof Tropical Agriculture (IITA), Ibadan {7226'N, 3 54°E) a
transition zone between humid and sub-humid trodibg soil of the area is derived from basementmerirocks
with sandy loam surface texture overlying a laykeamgular to sub-angular quartz gravel merging emoargillic
horizon.

First experiment:

In vitro plantlets of white yamioscorea rotundata) cultivars (TDr 95/18544 and TDr 89/02565) deriviedm

meristem were collected from the tissue cultureotatory of IITA for this study. These cultivars weethen
transferred in the greenhouse for acclimatizatmm3D days. A transparent polythene sheet was tosednstruct a
humidity chamber over the plantlets in order to mteih a higher relative humidity within the chamb@&he

acclimatized plantlets were then transplanted iptds in the greenhouse. Light watering was canefalhd

continually applied, with the frequency of wateritgpending upon the soil moisture content withia plot. About
5 months later, healthy cuttings were excised aijested into 6 treatments for root initiation. Hibgp plants were
clipped from the grown transplanted plants and tweshed clean for the preparation of the cuttiigsee leafy
nodes cuttings of 20 cm long were prepared.

Using clean scissors, the leaves of the two lovaetes of the cuttings were removed by detaching thedioles
from the vine, leaving four leaves on the two uppedes for the assimilates production. The lowetseof the
cuttings were cut in a slant form in order to irage the absorption surface area of the cuttings. tiégatments
included Chemical fertilizer (CF) (Phostrogen cehsif NPK: 14-4.4-22.4), CF + IBA, CF + NAA, Water
(W)+IBA, and W + NAA. All treatments had the samacentration of 100 mg of IBA or NAA/ 200 ml of sitilon.
The solutions were separately poured into diffeBattt ml capacity transparent cups and then coweitbdpieces of
paper in order to reduce the rate of evaporatiothefsolution and to prevent impurities from emtgrinto the
solution. The prepared cuttings were immersed thto solution via the perforated paper on the cugchEcup
contained five cuttings. The cups were then pldantm baskets (48.5 cm long x 32.5 cm wide x 13 @epg) in a
complete randomized design with 4 replications. dheervation of the roots development was doneetireeks
after treatment (WAT).

Second experiment:

The established plantlets of TDr 95/18544 and T®08565 from meristem in the experimentl were phrged
into pots in the green house. The cuttings werése®c6 months after transplanting for root initati Solution of
different concentrations (5mg, 10mg, 50mg and 1@0 200 ml of tap water) of IBA and NAA each werepared
and then transparent cups (270ml) were filled witution to ¥ of the cups total capacity. The pregauttings of
the two cultivars, as in above experiment, wera thidomerged into transparent cups containing @iffiesolution of
IBA and NAA with the cut nodes totally immersedtie solution through the perforated paper, in otdggromote
root initiation. The experiment was equally laidt @ a complete randomized design with 3 repligaioThree
WAT, cuttings were sampled for root initiation amtther variables.

Third experiment:

Preparation of carbonized rice husk

Rice husk collected from an IITA rice field was pessed using a large drum. The surface was pextbratt
intervals. The drum was eccentrically placed inal\sonstructed furnace, size 60 x 60 (cm), of cetee blocks.
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One side of the structure was free of blocks ireotd allow the introduction of fire woods into tbpen side of the
drum. The top and bottom of the drum remain clogdikr fire has been introduced to the wood indinem, a good
quantity of rice husk was then poured around théopsted side. The heat that radiated from the diturough the
perforated holes carbonized the husks. As fire wosdre continually added, the husks were constdattyed

using a wooden stick until they were all homogersgpoarbonized.

Solutions of different concentrations (10 mg, 50 amgl 100 mg/ 100 ml of tap water) for 1% IBA and%.
Naphatelene Acetic Acid (NAA) powder, each werepared. Each of the concentrations were thoroughikedn
with 100 g of carbonized rice husk in 3/4 filled amcups (270ml). One hundred liters of water wasweell

thoroughly mixed with 100 g of carbonized rice haska control experiment. The cuttings of acclizeaticultivars
of TDr 95/19544 and TDr 89/02565 in the greenhoueee prepared as in the previous experiments. fé@adthy
cuttings were then planted in the treated carbaohiitee husks in the cups. For each cultivar, al @itd40 cuttings
were used with 5 cuttings per cup. The cups wep kebaskets in a complete randomized design éngtleen
house for the root initiation. 20 ml of water wampked to the cuttings in each cup twice a weelpeteling on the
weather conditions and rice husk moisture con®RYAT, data collection was carried out.

Statistical analysis
Data was analyzed using SAS, version 9 (SAS institl987). Analysis of variance was performed fotree traits
measured. Significant means were separated usig@tNewman-Keuls multiple-range test.

RESULTS

1. Response of CF, NAA and IBA interactions on root formation on cuttings of two cultivars of D. rotundata
in solution medium

Root formation on the cuttings of the two cultivarsed in this study showed significant differeneesong
treatments. Root initiation was visible 3 weeke@filanting (WAP) on the cuttings of the two clonsgd in this
study. The mean rooting had the highest respon8&.@8 % (W+ NAA) and the lowest response of 43.(&% +
NAA and CF + IBA), which were not different, for T5/18544 and with an average rooting of 60.62%b(& 1).
In the second cultivar TDr 89/02565, Water (conthald the highest response of 75.61% and the lawspbnse of
27.44 % in (CF + IBA) (Table 1) with average rogtiof 45.83%. The root length had the highest mdah5y cm
(W + IBA) and the lowest mean of 2.23 cm (CF + NA&)y TDr 95/18544 with an average length of 3.53 cm
whereas TDr 89/02565 had the highest mean of 4l (Méater-control) and the lowest mean of 2.70 crR)(@ith
an average length of 3.19 cm (Table 1). This raaditates that the two cultivars differ markedtytheir ability to
root when subjected to different treatment intéomst However, cultivar TDr 95/18544 had a betteerall
performance.

Table 1. Rooting ability of two cultivars (TDr 95/18544 and TDr 89/02565) of D. rotundata treated with chemical fertilizer (CF-
phostrogen), NAA and I BA in solution medium

TDr 95/18544 TDr 89/02565
Treatments Root Number Mean Rooting| Root length Root Number Mean Rooting| Root length
(%) (cm) (%) (cm)

CF 11 59.22abcd 3.67abc 5 35.01de 2.70cd
CF + NAA 7 43.08cde 2.23d 5 35.01de 3.03bcg
CF +IBA 7 43.08cd 3.87ab 4 27.44¢ 3.13c¢
W + NAA 14 87.78a 3.77abc 9 46.92bcde 2.87c
W + IBA 12 63.44abcd 4.57a 10 54.99cde 4.10ab
Water (control) 11 67.16abc 3.04bc 13 75.61ah 283b
Mean + SD 10.3+2.8 7.7+£3.6

NAA- Naphthalene acetic acid; |BA- Indole-3-butyric acid; W- Water
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Means with same letter (s) are not significantly different at P< 0.05 (Student-Newman-Keulsmultiplr-range test); CF- Chemical fertilizer,
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2. Effect of NAA and I BA concentrations on root development using solution medium.

There were no significant differences among treatsm@n the root numbers, but significant differeneeere
observed among treatments on the root lengths. kenvehere were variations on rooting of cuttindgstte 2
cultivars with the highest mean of 99.95% (IBA-0§58) and 67.16% (NAA-0.25 @) and the lowest mean of
71.39% (NAA-0.25 gf, 0.5 gt*, IBA-0.5 g') and 35.51% (NAA-0.5 d) for TDr 95/18544 and TDr 89/02565
respectively (Table 2). The root lengths had tlyghést mean of 3.37 cm (IBA-0.5%land 3.33 cm (NAA-0.25 @)
and the lowest mean of 2.20 cm (NAA-0.5gand 1.33 cm (NAA-0.5 d) for TDr 95/18544 and TDr 89/02565
respectively (Table 2). This indicates that the twttivars used in this study can produce rootsalution medium
when treated with plant hormones, though they diddiffer in their ability to root. However, higtoocentration of
NAA (NAA-0.5 gl™) may hamper growth and root elongation. Figuradws the rooting response of TDr 95/18544
and TDr 89/02565 on different concentrations of IBAd NAA in solution medium. The analysis of vadan
indicated no significant difference among the tresits mean but TDr 95/18544 cuttings treated vBth-0.05 gI*
had the highest mean root number and best overdtinmance.
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Figure 1. Rooting response of TDr 95/18544 and TDr 89/02565 on different concentration of IBA and NAA in carbonized rice husk

3. Rooting response of TDr 95/18544 and TDr 89/02565 on different concentrations of IBA and NAA in

carbonized rice husk.

Figure 1 shows the rooting response of the TDr 244 and TDr 89/02565 in carbonized rice husk miwth

different concentrations of IBA and NAA. The anadysf variance indicated no significant differerem@ong the
treatments means. However, the treatments of TEX8%84 cuttings with IBA- 0.1 gl IBA-0.5 gI*, IBA- 1.0 gI*

had the best rooting performance of up 99.95% heddast performance with water (control) up td68%. The
cuttings of TDr 89/02565 gave better rooting reggowith water (control) and least performance WRA-0.5 gl

with average values of 90.82% and 54.22% respégtidde rest of the treatments had a good respimsiee
medium range.
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Table 2. Effect of NAA and IBA concentration on root development in solution medium

TDr 95/18544 TDr 89/02565

Treatment levels Number Rooted I\/Iear(ll;)ooting Ro?(t:rlﬁ)ngth Number Rooted Mear(]o/lj)ooting Roc()érl;e;gth
NAA -0.025¢g* 13 83.56al 2.33« 12 63.44ab 3.07ab
NAA -0.05g™ 13 75.61ab 3.07ab 10 63.32ab 3.13ab
NAA - 0.25gI 12 71.39abc 3.17abc 11 67.16abg 3.33ap
NAA - 0.5gf* 12 71.39abc 2.20c 6 35.51c 1.33d
IBA - 0.025gI" 13 75.61abc 3.60a 8 46.92bc 2.97abr
IBA - 0.05gI* 15 99.95a 3.40ab 8 46.92bc 3.07abg
IBA - 0.25g™ 14 87.78al 2.67ab 7 43.08Dbt 2.60h«

IBA -0.5g 12 71.39ab 3.37al 10 63.32ab 2.73ab

Means with same letter(s) are not significantly different at P< 0.05 (Student-Newman-Keuls multiple-range test); NAA- Naphthalene acetic acid;
IBA- Indole-3-butyricacid

DISCUSSI ON

Propagation of yam by vine cutting is not yet piedd in commercial plantings because of the intensiare
required for rooting and the low tuber yield froooted cuttings, but it has a future. Vine cuttioga be established
very quickly, and are an effective means of notyagabid multiplication of limited quantity of plang materials,
but also of producing disease and nematode fredipiamaterials.

In this study, the vine cuttings of the two cultivaf D. rotundata treated with root promoting substances rooted.
The rooting percentage in all hormone treatmentieedrom 27.44% to 98.95% for the 2 cultivarshofrotundata
evaluated. [14] had a similar result, of 0% to 8ft%D. alata and 0% t0100% fobD. rotundata grown in washed
coarse sand treated with 10% formalin. The pergentaoting observed in this study was within theges reported

in previous studies. For good root initiation, end or the medium in which the vine cuttings demted must
have good aeration around the root callus on thiéekss nodes. This might be the main reason whyocézed rice
husk as a medium had a good rooting percentagearaapo liquid medium in this study.

Varying the hormone concentrations has been repaaeignificantly increase the percentage roothglibiscus
stem cuttings [15], cutting dilnusmaritina[16] and also of cuttings d&rbutus andranchne (Al-Salem and Karam
2001). Our study also showed that variation in hmren concentration produced a different responseoat
formation in the vine cuttings of the two cultivansth lower concentration giving better performanddus,
application of hormone in higher concentration rhaynper root initiation ifDioscorea sp. Treating vine cuttings of
responsive cultivars with different hormone concatimns before planting in a suitable rooting mediocould be
valuable in determining the optimum hormone conegioin required for effective rooting.

There was significant difference among the hormiwaatments means of the 2 cultivars (TDr 95/185dd &Dr
89/02565) derived from tissue culture materialshwiégards to the mean rooting percentage and sowth.
Nevertheless, TDr 95/18544 had an overall bettgpaese of all hormone treatments, in all respenfpared to
TDr 89/02565. This could be because the ease ofoomation on cuttings appears to be genotype gt

In treatment of chemical fertilizer or a combinatiof chemical fertilizer and NAA or IBA, the rootinof vine
cuttings was lower than water or a combination atew and NAA or IBA. Therefore, when attemptingindiate
rooting in vine cuttings, chemical fertilizer (phiaggen) should be avoided because of the poor meco

However, for the best results, cuttings must berialetween 4 and 14 weeks after sprouts emergetfreraetts
planted and also the position from which the cggiare collected [17]. Other studies have showntheposition

of cuttings on a branch determines the ease offoomtation [15], [18]. The age of vine cuttings eehines the ease
with which shoots develop on rooted cuttings. Wathe, branches become woody and meristems showemduc
activity. The node is very important in the regettien of plantlets [19] and the buried nodes shdddhealthy and
have opposite leaves.
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