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ABSTRACT

The study assessed the effect of extracts from the foliage of two botanicals- Allium sativum L. andOcimumbacilicum
L in controlling rot and boosting sprouting of white yam setts. Two white yam tubers cv. Giwa, were sectioned into
minisetts treated with the botanical extracts and thereafter inoculated with the rot-fungi - Fusariumoxysporum and
Rhizopusnigricans. The setts were planted first in potted bags then transferred onto yam heaps and data collected
from 6 weeks after emergence of sprouts. Parameters measured included sprouting characteristic; the number of
leaves per vine, mean leaf area (mn"), length of shoot (cm), number of roots and rot index. Results showed that Yam
setts inoculated with R. nigricans produced a mean of 11 roots while setts inoculated with F.oxysporum had a mean
of 5 roots. Roots produced by the un-inoculated setts (the control) were statistically lower than those inoculated
with R. nigricans but higher than those of F.oxysporum inoculated setts. Mean root length of the yam setts was not
too different from that of root numbers. Mean leaf area in control subplots were larger (42.45 mnv) compared to
those inoculated with F. oxysporum inoculated setts while those inoculated with A. sativum had significantly lower
leaf area (22.36 mn™). It is implied that A. sativum may perhaps contain inhibitory properties that depresses the
activities of many rot causing fungi than O. basilicum. , The yam setts treated with R. nigricans suffered a more
severe rot (1.55) than those of F. oxysporum(1.00). The study indicated that the use of A. sativum and O. basilicum
controlled rot in yam minisetts, thereby confirming the potential of plant extracts to substitute for chemical
fungicides.
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INTRODUCTION

White yam tubers§ioscorearotundata L. Poir Fam. Dioscoreacexee exposed to several diseases in the field as
well as in storage. Several of these diseases eaplated with the yam planting material or ingesido planting
sitesF. oxysporium is the most economically important species inRbsarium genus given its numerous hosts and
the level of loss that can result when it infectplant. F. oxysporiuminclude many representatives that are
pathogenic to plants, often causing vascular wdéases such as damping —off problems, and crodmraot rots

[1]. It was recently reported to cause secondawlbasde rot in snap beans, rice and in tomato [22épus spp.
has been implicated as one of the organisms refgperiier soft rot by macerations of infected pléissues such as
that of the fruit mesocarp of almond [3]. It hasebereported that microbes such Sderotiunrolfsii,
Trichodermalongi brachyatum and Penicilium oxalic are the most pathogenic fungi responsible fordssanging
from 38.2 to 70.2 % amorig. rotundata cultivars [4].
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The effort to improve yam seed material resultethi minisett technology that was developed by dati Root
Crops Research Institute, Umudike, Nigeria in t8&€Qs. This was necessitated by the scarcity agt host of
seed yam experienced by yam farmers in the colisjryPrior to this time, most farmers had to searaat least
30% of the harvested yam each year to be plantteinew season.

Other problems associated with yam planting mdtespecially setts are their susceptibility to rotaised by
microorganisms in both the sprouting media and tmn mother seed yam. White yam production through th
minisett technique has suffered a great set bad{rina because of rots [6]. Although the minisashnology is
expected to reduce the challenges of scarcity edl seaterial, it created increased additional harrefiects of
microbial rot on yam minisett thereby increasing phoblem of decreased sprouting and growth of/éme setts.

It becomes pertinent therefore, to search for npratective pesticides thatcan be effective, cteapnon-synthetic
in origin which can control yam rot. This study seqguently investigated the efficacy of the us@ltium sativum
L.andOcimumbacilicum L.in minimizing rot and thus enhancing sproutirfiggeed yam.

MATERIALS AND METHODS

The experiment was conducted in the Teaching arsbd&eh farm, GidanKwanu Campus, Federal University
Technology, Minna, Niger State which is in the $muh Guinea Savannah zone of Nigeria.

Collection and preparation of yam setts

Two healthy and rot free white yam tubers (4 kgheafccv. Giwa) were purchased from a Garatu town (local yam
market) in Minna, Niger State, Nigeria. The yametsbwere sectioned into 36 yam setts in a semideirshape,
each weighing about 100g. These were set on thardtaiyy bench of the Department of Crop Producton
treated with the botanical extracts A:sativumand O.bacilicum and thereafter inoculated with rot-fungi —
F.oxysporum and R.nigricans.

Culturing of Fusariumoxysporum and Rhizopusnigricansinocula in Potato Dextrose Agar (PDA)

F.oxysporum andR. nigricans species from infected yam tuber were collectedantlired in Potato Dextrose Agar
(PDA) medium. The two pathogens were isolated an@csiltured in order to obtain pure cultures actwdo
Suleet. al.,[7].

PDA (oxoid) [39 g '] was dissolved in distilled water, homogenized #reh poured into a 500 ml conical flask.
The PDA was sterilized at 122 for 15 minutes in an autoclave. The sterilizedlimavas allowed to cool to 46
before been dispensed into petri dishes and alldavetitz[8]. The solidified PDA in Petri dishes meeinoculated at
the centre with hyphal strands Bfoxysporum andR. nigricans separately using sterilized inoculating needlesyTh
were labeled respectively and moved into the laboyain an inoculating hood under the ambient terapge
setting of between 2T to 29C as described by Asare-Bediadtoal., [4]. The specimen were left for a week for
fungi colonies to grow. The cultuesnd F. oxysporum andR. nigricans were then weighed with the concentration of
0.05 g/100 ml of distilled water respectively beftreing used for inoculation.

Collection and preparation of botanical materials

Fresh and health#. sativum bulbs andD. basilicum leaves were purchased from Minna central markigieM\State,
Nigeria. The outer cover &. sativum was peeled off and then squashed into slurryy ifams was mixed in 500
ml of distilled water and were thoroughly mixed étiger. O. basilicum foliage was chopped and then air-dried at
28°C for a week. It was then ground into powder amwesil with 0.2 mm diameter mesh. Fifty grams (50fgj}s
powder was dissolved in five hundred millimeter8(Q3nl) of distilled water before being used [9].

Application of botanicals and inoculation on yam sis
Each piece of yam sett (100 g) was immersed irggptant extract oA. sativum andO. basilicum(separately) and
allowed to air-dry for 45 minutes before being inlation withF. oxysporum andR. nigricans(also separately).

A Completely randomized experimental design wasleyeg involving three replications of each treatmdrhe

garden soil used as planting medium was sterilid0-96C for 2 hrs) then cooled, and filled into four-itr
plastic buckets (% depth of the buckets). The bisckere pre-labeled accordingly. The inoculated watts were
planted by burying them 2-3 cm deep below soilaef

Parameters measured
The parameters measured within the first six weekltided sprouting characteristics, the numbereaiés, leaf
area (mm), length of shoot (cm), number of roots and raleikn The mean of data collected from the three
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replicates was used for all computation reportece.hESprouting in this study also describes theigoeafter
dormancy when tuber starts to show signs of re-gtion [10]. Also, indexing for root-rot was reded ona 0 - 4

( 1
Likertscale according to Sidhu and Webster [11]taDeollected(x) were transformed using the for )a+§

before the data was subjected to Analysis of VagaANOVA) while means were separated with Leaghfficant
Difference (LSD) test at 5% level of probability.

RESULTS AND DISCUSSION

Effect of plant extract and inoculation with fungi on number of roots produced per plant.

The number of roots produced on the yam settsxatvseks after emergence (6 WAE) was not affectedranthe
botanicals A. sativumandO. basilicum(Table 1) The tubers treated with these plant extracts pred@amean of 9
and 7 roots respectively. The number of roots pteduby fungi inoculated yam setts however, wagssitlly
significant (P< 0.05). Yam setts inoculated whigricansproduced a mean of 11 roots while yam setts indedla
with F.oxysporumhad a mean of 5 roots. Roots produced by the uculated setts (the control) were statistically
lower than those dR. nigricansinoculated setts but higher than thosé& mikysporuminoculated setts.

Yam setts inoculated witR. nigricansand treated withA. sativumproduced the greatest number of roots (13 roots)
followed by setts inoculated witR. nigricansand treated wit®. basilicumwith 8.8 roots. The trend was the same
with the effect ofO. bacilicum on the number of roots produced in setts inocdlatgh the fungR. nigricansthat
had greater number of roots compared to thatosysporumthat had 3.5 roots. This result shows thatthe eitra
fromA. sativumhad a greater antifungal effect on the yam setts. dffectiveness of extractfbfsativuminhibiting

the growth of fungi in this experiment is in agreamwith the work by Ankri and Mirelman[12]who reped that

the inhibitory activity ofA. sativumwas due possibly to the presence of the activeedignt —allicin.

Effect of plant extract and inoculation with fungi mean root length produced per plant.

The result of Yam setts inoculated wihnigrican shad statistically longer roots - mean of 31.5crompared to
those ofF.oxysporum inoculated setts - 15.4cm. Roots produced by thénoculated setts (the control) were
statistically lower than those & nigricans inoculated setts (25.7cm.), but higher than thosé.oxysporum
inoculated setts.

Setts inoculated withR. nigricans and treated withA. sativum had longer roots (37.22cm) compared with setts
inoculated withR. nigricans buttreated wit®. Basilicum that hada mean length of 25.8cm.Yam setts inoallate
with F.oxysporumand treated eitheA. sativumor O. bacilicumwere shorter than the control. Like result of the
number or roots produced, it appeared thagativum had a good potential in suppressing rot developrmeyam
setts.This result is consistent with the reporODgbeboret al.,[13]who reported thaf. sativum and O. basilicum
exhibited a high inhibitory effect on fungal growthvitro.

Effect of plant extract and inoculation with fungi on leaf area produced per plant

Largest mean leaf area of 42.45 fmas observed in yam setts of the control subpldtis was followed by that of
yam setts inoculated with. oxysporum and applied withA.sativum with significantly lower leaf area - 22.36 fim
(Table 3). It is implied thaf. sativum may perhaps contain inhibitory properties thatrdsges the activities of
fungi thanO. basilicum.

Effect of plant extract and inoculation with fungi on number of leaves produced per plant

Table 4 shows that the yam setts inoculated Wwitbxysporum had the lowest mean number of leaves (2.71). The
highest mean number of leaves (7.63) was recordmd the control, which was closely followed by theaft
Rnigricans treated yam setts (5.84). Yam setts protected Altbm had the highest mean number of leaves (6.32)
followed by that ofO. bracilicum that had the lowest number of 4.45leaves. Re$uheninteraction between fungi
used to inoculate the yam setts and botanicals as@dotectants was statistically significance (RG5).

This result shows that extract &. sativum had a higher antifungal effect th@n basilicumas it enabled the yam
vines to produce highest number of leaves.

The result also shows that setts not inoculateg@rotected with the botanicals had a mean numbdeafes.
Although this may not be immediately explainablé tmere might be more explanations if more testcareducted
to confirm this trend.
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Effect of plant extract and inoculation with fungi on tuber root index per plant

The result in Table 5, shows that mean when the setts were inoculated with fungi and protectechlite two
botanicals,R.nigricans had the same mean rot score as the control wigl€.bxysporum treated yam setts had a
mean of 0.84. The interaction between the treatsémttracts and fungi) was not significant. Thesobre was
serious enough to deter germination of the yans.g&it in yam setts protected wigh sativum extract was less
severe than that of yam setts protected Witbasilicumextract.

This infers thaiA. sativum may control rot in yam minisetts better than thia®. basilicumhencethe low rot score -
A. sativum (1.00) in relation t@®. basilicum (1.50).

The result attained witl\. sativum in this study confirms its importance as was earteported by Ankri and
Mirelman[12]. They suggested that the plant extrdedbm A. sativummay exhibit strong antifungal properties.
Okigbo and Ogbonnaya[10] had also earlier obseavetdefined rotting as softening of tissues arigiom activity
of fungi or bacteria. As witnessed in this currehidy, the growth of the yam setts could causeidisoftening
which may not necessarily be attributed to rotting as a result of the wound created from cuttinthe setts.

The intensity of rotting,may vary with the typefahgal activities formed by the inoculants. For mgde, the yam
setts treated witR. nigricans suffered a more severe rot (1.55) than thode. akysporum(1.00). But the effect of
the growth of the yam setts and low temperature agellcause some degree of softening. Woundidgcies
signals that elicit physiological and biochemicakponses in both adjacent and distant tissues hismee
softening. [15; 16].

Emehutet al., [17]established that the fresh cut surface of yeltsserve as entry points for microbial organisms
while the raw flesh of the host encourages the ivassxplosion of other microbial activity.Normalrspting of
yam setts can be affected by (i) the pressure ofabial activities in the rhizosphere of the setii¥;amount of the
available food reserves for the initiation of thgauting and (iii)how soon the healing of the fresh surface will
be. To reduce the incidence of these disease @manin yam minisetts, Otebal., (1987) recommended that
minisett should be treated with a mixture of sytithungicids and wood ash. Some plant extracteHsen used
successfully to control diseases in tuber crops 18820]. It was observed by Osai and Ikotun[2iHttmicrobial rot

of yam mini setts had been identified to be resjibmsfor poor sprouting and growth of yam minisetts
Aspergillusflavus, A. ochraceus, A. tamari, Trichodermaspand, Penicillium sp. among others, have been identified
to cause rots on tubers [22; 28Jcimumcan been used to inhibit the growth of fungi in thber especially yam
minisetts. An experiment carried out by Okigbo @ioigonnaya[10]Jobserved th&t oxysporum, A. flavus and P.
chrosysogenum organisms have been associated with the rootaroftubersThese organisms have been associated
with postharvest rots too [24; 25; 26]. From theivestigations it appears th@cimum have proved effective
against mycelia and spore germination of many anis;ng microorganisms.

Allium is considered one of the principal antimicrobiahnstituent inAllium sativum as it was used in the
perseveration of tuber from rottening[27]. It waparted that the bioactive effectAltium spp. are attributed to the
sulphur containing molecules and other metabolicdpct breakdown of these molecules that have redeiv
increasing attention for the antimicrobial efficd2g].

Table 1: Mean number of roots produced at 6 weeksfter emergence.

Plant Extracts

Fungi A. sativum  O. basilicum Mean
F.oxysporum 6.9 35 5.20
R. nigricans 13.3 8.g 11.05
Control 8.0 7.9° 7.95
Mean 94 6.73

* Mean in the same row and column followed by the same letter are significantly different (P> 0.05) LSD (5%).

Table 2: Mean root length (cm) per plant at 6 weekafter emergence.

Plant Extracts

Fungi A. sativum  O. basilicum Mean
F. oxysporum  16.39 14.30 15.3%C
R nigricans ~ 37.22 25.80 31.54
Control 26.2F 25.2% 2578
Mean 26.61 21.78

* Mean in the same row and column not followed by the same letter are not significantly different (P> 0.05) LSD (5%)
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Table 3: Mean leaf area (crf) per plant at 6 weeks after emergence.

Plant Extracts

Treatment A. sativum  O. basilicum Mean
F. oxysporum 17.62 19.48 18.6B
R. nigricans 36.12 48.78 42.5A
Control 22.36 6.71 14.5C
Mean 25.37 24.99

* Means in the same row and column followed by the same letter are not significantly different (P> 0.05).

Table 4: Effect of the treatment of yam setts witlplant extracts (A. sativumand O basilicum) and inoculation with fungi on mean
number of leaves per plant at 6 weeks after emergee.

Plant Extracts

Fungi A.sativum  O. basilicum Mean
F. oxysporum 3.06 2.36 2.71
R. nigricans 7.39 4.37F 5.84
Control 8.5 6.67 7.63
Mean 6.32 4.45

* Means in the same row and column not followed by the same letter are not significantly different (P> 0.05).

Table 5: Mean yam sett rot index per plant at 6 weks after emergence.

Plant Extracts

Treatment A.sativum O. basilicum Mean
F. oxysporum. 0.67 1.00 0.84
R.nigricans 1.33 1.58 1.46
Control 1.00 1.92 1.46
Mean 1.00 1.50
CONCLUSION

It is implied from this study thafA. sativum may perhaps contain inhibitory properties thatrdsges rotting
activities of fungi tharD. basilicumandthat the use of these botanicals has helped t@msprouting of yam setts
which can certainly contribute to superior yieldyam seeds for the farmers.

Worthy of note also is that the cut yam setts mtei with botanicals and planted immediately (ab zeurs) give a
better results than when planting was delayed. 8 best botanicals are available to farmers in ta@lphfrica and
can therefore be readily accessible hence cuttinghe use of highly expensive and rarely availatyathetic
fungicides.

The use okxtracts.fromA. sativum andO. basilicum could be used as protectants against rot in yamsettfurther
popularizing the technology but more studies aetled to elucidate on the usable dosage.
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