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ABSTRACT

fuence of temperature and relative humidity on the culture of species of fungl isolated
the m;ttmé’ weet potato tubers for delineation of physical control measure was investigated i
i > ) . y . " e ) i ~y - ‘ ’
from ?-w dy. The fungi were cultured at five temperature regimens: 27430 (ie, room

" erature, icontrol’), 35, 40, 45 and 50C; and six Relative Humidity (R.H.) Jevels: 32, 56, 74,
"ﬂf"gﬂ_‘_lfi(-i 100%, for a period of eight days. The growth of the fungi increased till 40<C, after

£h

mh significant (P{O'.OS) ,dj“oy in gr‘ow‘th was rer.‘:r;r({ed. However, signéﬁca'm. (P05
+iterences 1N growth'ﬂt the f ungi were hmgtc—d to thr: first three temperature regimens tested.
wish respect 1o relative humzd;ty, all the ﬁve’lungr‘tezstcd_ recorded their least growth at the
”q celative humidity (i.e., 32.50% % /-l.spergfllus niger, Rhizopus oryzae and Mucor racemosis
.;chieued their maximum gfowth at 50% R.H. (ie, 46:%_2‘8',07, 53.3—8’_1&2.’51%7 and 59.63128.09mm, _
respectivel y); while Fusarium oxysporum and Scopulariopsis brevicaulis grew optimally at 8;’25;2
i (56.43428.83 and 28.38+18.02Zmm, respectively). These results suggest significant shifts in
e optimal temperature and R.H. for the growth of some of the fungi. The findings of this study
souid guide the development of better storage facilities for potato tubers, through the
nodification of micro-climatic conditions.
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tubers was rated as a major production

INTRODUCTION constraint (Mutuura ef al, 1992). According

. to Kihurani ef a/ (2008), certain storage
‘weel potato ([Jpomoea batatas) is one of the environmental conditions are known
“estimportant food crops, yet only 5% of its directly or indirectly predispose sweet
”f production is contributed by Africa potato tubers to postharvest microbia
FAD 16 p s o : . ; IECIE, SR
..,J,id"ljgzj' A major limitation to optimum deterioration. Walker (1998} chserved that
ST 1Y . Ll g
;ﬁp:{}:j‘r—m of sweet potato in Africa in the progression of sweet potato soft-rot
.. @ and Nigeria in particular, has been diseases was fastest when a high humidity
"io -D;)Stt)harves;t losses often associated was combined with 2 temperature of 8( °F.
,,mri;]-;lg ;rsmun_t?e}:' storage conditions Sﬁr exampge, ;h? optimum Ez’:é‘rip?m:‘?ii’:rx‘i_j
e 2068 Abubakar, 1990). In Kenya e growth of Erwima sp. a major causdl
”"5!5_:?“]' - : i + * ¥ - s q% ®
arvest soft-rotting of sweet potato pathogen of potato soft-rot, has been put at
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of the hacterial Erwinia ::;;r(mir:?r; i
carotovera At much lqwer th LP’ F sl
between 20 and 300C, with sevelt : S
g <o with higher relative
rotting IncresF ) tent of soft-rotting
fumidity. The highest extent of SCTE 3
was recorded when samples were ‘mulbﬁte
At 35°C and 100% relative humidity. At the
other extreme, soft-rot diseased tg?ers
placed in dry atmospheric COnFllth]lS
became dehydrated quickly thus, halting the
progression of the disease (Walker, 2004).
In Minna, the heavy postharvest Josses of
sweet potato have been attributed to poor
prevailing storage environmental conditions,
Yet, information on the influence of
environmental factors on the activities of
sweet potato soft-rot microbial ageuts is
very scanty and, perhaps, explains the delay
in the development of cost-effective
postharvest storage strategies for the crop in
the country. This study was, therefore,
carried out to determine the influence of
temperature and relative humidity on

growth activities of fungi associated with
sweet potato soft-rotting.
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MATERIALS AND METHODS

Epllection of Sweet Potato Tubers
z:::;pie‘ fJf soft-rot diseased sweet potato
s were  collected  from different
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locations  within Minna  Emjrqqe
Collected tubers were individua)) 3
in labeled sterile polythene ‘
ransportation  to  the
analyses.
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[solation of Micro-organisms

The isolation of fungal microbes g .
with soft-rot in the diseﬂSEd-u;bss Clatyg
carried out following standard . ers
The tubers were first washed yp
tap water and then surface ste
70% alcohol. Thereafter, they w
2x2x2mm  cubes, under sterile copgjy
and each piece of tuber cube was a5, tFlunSl
placed on potato dextrose - P(lpcauy
medium.  The inoculated plates DA)
incubated at room temperature (2?+k3v°ere
The fungal colonies that deveIOpcclﬁwc).
subcultured onto PDA, to obtain ere
cultures. Pure
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Identification of Isolated Micro-organisms
The fungal isolates were identified ysin
morphological characteristics according t;
the methods of Barrow and Felthan (199
and Garrette (1978).

Effect of Temperature on Growth of Fungl
Isolates

pure cultures of the fungal isolates were
subsequently inoculated onto PDA media
and incubated at five temperature regimen
namely, 2743°C (i.e, room temperature,
‘Control’), 35, 40, 45 and 500C. Each
temperature treatment had three replicates
and the whole experiment was al!qud o
stand for eight days. Growth extent of the
isolates was estimated at 24-hr intervals,
using the Linear Measurement technique:
Effect of Relative Humidity on Growth
Fungal Isolates ;
lnocgulated plates of the fungal isolates v\-;eir;
placed individually on copper wire g’
the upper chamber of desiccatot
lower chamber containing 250 °
solution each of the following
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plr® i of the fungal isolates at
o™ and RH treatments
it =.',r:11,'|“ ;;._;?,.-l,,-,w;h parameter (i.e.,
Gt 1), differences in the

for each fungal
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0.05 level
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gl RESULTS

iflgnce of temperature on ;il'(.twl‘h of
¢ solates i prc:r,f:m.fz{.l in Figure 1.
,.;“g;.ll,', ii"iW”’ activities of the i.‘ﬂﬂ{ll@.‘i
e il 40.00°C, after which significant
, , drop 10 growth was recorded at
L gr lemperatures tested, However, few
ontions 10 this general ohservation were
Wi For example, while the growth
s of Fusarium axysporuin dropped
‘e oymm at 2743°C to 48,75mm at

Wi Scopularfopsts bre vicaulus achieved

o wphest  prowth  at 274 3°C. Also,
st differences in mean  weekly
wth of the 1solates were limited to the

 lree temperature regimens tested
# = i/t3 o 40C), while such
TEnces ¢ Rty " . el

it 450C were not significant. At
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Aspergillus niger.

The growth of all fungaj

responded signif ' nga volate el

g ed significantly (P=0.0% 101 Sl
n Relative Humidity (R4 ﬁjff”"h ey
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all their fungi recorded their lff.j.»r ek

;;f,ro,yvth at  32.50% I el s
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,'27 +1.39mm in Trichoderma virida

26.254436mm | i &

i _k .. in Mucor racemosus), A

/,a’r, - oryxae and M. racemosis Fjﬁh’ifib’{'f;f'

rr’fgﬁlmum growth at 50 RH. (i.c., 4642307

53.38+23.37and 59,63-+26.09mm,
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respectively).  On  the other hand, 7
and S brevicaulus grew

OXYSPOrum
optimally at 85.00% R.H. (56.43+26.83mm

[J)l'lf] | 28.38418.02mm, respectively).
istinctly, the growth of 7. viridae were
highest at the last three RH. (i.e, 85.00 -
100.00%), with insignificantly different
(P=0.05) growth  rate (range =
21.004+14.50mm at 97.50% R.H. to 21.25mm
at 85.00 and 100.00% R.H.). On the whole,
three of the fungi namely, F. oxysporum, £
previcautus and T. viridae continued to grow
yery well at extremely high RH. 0f 97.50 and
100.00%. At the other extreme, 1.e, Jow R.H.
of 32.50%, the gmwth of & hrevicaulus and
T viridae Were seriously impeded (i,
8.50+2.07 and 6.25+1.39mm, respectively),
while the other fungi achieved more than

20mm mean growth.
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Table 1: Influence of relative humidity (%) on mean diameter of daily growth (mm) OF S0ft.pg,
‘ghle 1 InHUenLe

: - potato tubers
fungal isolates from diseased sweet po

\
Mean Growth of Fungi at Different Relative Humidities (%)
ea
Test |solates s 50.00 74.60 85.00 97.50 100.00
‘—_—‘____‘h
Aspergiivs 2525415.69" 46.00+23.07¢ 36.13+37.31°> 27.63+35.312 28.00+36.082 29.00+37.5m
nger
Fusarium 25.13+14.69* 39.13+22.48° 4750+32.70¢ 56.43+28.839 53.86+27.93¢ 46.75432.27
QRVSDOIUIN
Rhizopus 22.50+14.05¢ 533842337 23.13+£36.54°> 24.00+37.50° 23.63+36.15* 23.63+36.15
oryxae B
ffvwf 28.25+14.36* 59.63+a28.09® 23.50136.12*@ 24.50+36.832 24.25+436.75% 24.25+436.75
FACEMIOSUS -
Scopulariopsis
b{m.aujfjs 8.50+2.072 20.75+14.35> 25.88+1698> 28.38+18.02¢ 27.50+17.35¢ 27.34+17.35¢
Trichoder
sirtine 6254139  14.5348.07° 18.25+11.65* 21.25+13.98< 21.00+14.50c 21.25+15.00¢

tevel of significance

“Values followed by same superscript alphabet in a row are not significantly differentat P =0
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DISCUSSION the progression of sweet POtatOd ;Ojs;
: : - an
To some extent the disease during storage (Erown atur
increased with oo 87OWth of the fungi 2003). Notably, the optimum temPt.
succumbed at ext s .temperature but for the growth of most of the soft}fg e
For most of thzeme]y h igh temperatures, recorded in this study (i€ . ezvherf
temperature wae 40a§p:ec'?s" the optimum relatively higher than reported 615r of
'he POPUlar belefthyg e 0" CONfirms Bhat et al, (2010agb) and Fal,
the major envirgnme Mperature is one of 2000) observed optimal & ol
sot 2 if’mperamrtz?.?tal factors influencin ,(mc,.ogial ' pathogens ‘O’ the ol
Eve tmp(_;wm.es' ."”glng from 30 - 37¢C. reported as optima“y EHITHHClﬂ}; ¢
4 low a5 20 - 300¢ were rotting ability of microbial e’
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