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Abstract

Leaf blight of taro caused by Phytophthora colocasiae has been responsible for the serious decline in yield of taro.
In Ethiopia it has contributed to the decline in taro production but still farmers have not recognized taro leaf blight as
a disease associating its symptom with a maturity stage of the crop and impact of heavy rain fall. Survey was carried
out to isolate the pathogen from different taro growing areas of Southern Ethiopia to study if there is variation in
morphological and cultural characteristics among isolates. Totally 27 farmers’ fields were surveyed and 15 P.colocasiae
isolates were isolated and designated as A-O. The fifteen isolates were characterized based on morphological and
cultural characteristics by observing under simple light microscope at a magnification of 40X. Studies on morphological
characteristics of different isolates of Phytophthora colocasiae revealed that the mycelium was aseptate and stalked
sporangia. Sporangia type for isolate A, B, D, E, G, |, L and M were Semi papillate whereas isolate C, F, H, J, K, N and
O have papillate. Sporangia shape for isolate A, G, H, J, L, M and N were lemon, isolate B, C, F and O were Globose
where as isolate D, E, | and K have Ovoid shaped sporangia. The color of colony is ranging from white to dull white,
cottony to moderately cottony in texture and abundance of mycelium is profuse to slightly sparse growth on PDA
plates. Differences were observed among the isolates with respect to growth rate per day, cardinal growth temperature
response and virulence level. Growth rate of the isolates was between 5and 14 mm/day in diameter. The isolates
responded well to the growth temperatures they exposed. There were significant differences among isolates in their

growth temperature responses at 20°C, 28°C and 38°C.

Keywords: Taro leaf blight; Colocasia esculenta; Morphological
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Introduction

Taro is one of the major tropical tuber crops in Ethiopia. It has
been cultivated mainly and extensively in dense populated and high
rainfall areas of South, Southwest and Western parts of the country.
Its use as a potential crop in Ethiopians has been appreciated since
1984 famine [1]. In some areas, it used as fill seasonal food gaps when
other crops are not in the field [2]. Farmers give many reasons why they
cultivate taro. According to Edossa, (1996), Taro is cultivated because
of produce reasonable amounts of yield when other crops hardly
grow, resistant to disease and pests, ease of ecological adaptation. In
Southern Ethiopia, taro grow extensively, due to the acute problems
caused by enset bacterial wilt and sweet potato butter fly, which forced
the farmers to replace heir staple foods enset and sweet potato by taro
and maize (Simon,1992). However, this important food crop has been
affected by a number of biotic and a biotic condition. Among the biotic
factors leaf blight of taro caused by Phytophthora colocasiae has been
responsible for the serious decline in yield of taro. According to Ooka
(1994), fungal diseases of taro are the most significant ones. Because,
diseases caused by fungi are aided by climatic conditions which favor
the growth of taro. Leaf blight of taro also poses a serious threat to the
production and biodiversity of this important food crop [3]. In India
Misra et al. (2011) reported that severity of Phytophthora blight and
yield losses differed among taro fields. In some taro fields, plant death
was so widespread that the growers had to replant fields two or three
times. In a survey of affected commercial fields, with the same taro
cultivars and grown under similar conditions, incidence of leaf blight
ranged from 17 to 68%, and tuber rot ranged from 4 to 45%. They also
observed variation in growth and sporulation among P. colocasiae
isolates from surveyed taro fields. In Ethiopia, Steward and Dagnachew
(1967) reported occurrence of taro blight-like disease attributed to
P. colocasiae but comprehensive details on pathogen or disease is

not available. Taro leaf blight has contributed to the decline in taro
production but still farmers have not recognized taro leaf blight as a
disease associating its symptom with a maturity stage of the crop and
impact of heavy rain fall. Survey was carried out to isolate the pathogen
from different taro growing areas of Southern Ethiopia to study if
there is variation in morphological and cultural characteristics among
isolates.

Materials and Methods

Morphological and cultural characterization of Phytophthora
colocasiae

Morphological and cultural characteristics of a fungus are the
important basic criteria for identification of the fungus and its
variability. The morphological characteristics such as mycelium type
and sporangial morphology were studied for the different isolates
of Phytophthora colocasiae collected from the surveyed areas. The
fungal structures: mycelium type, sporangia type, sporangia shape and
whether sporangia stalked or sessile were studied by observing under
simple light microscope at a magnification of 40X. For sporangial
morphology study, agar plugs (5-mm-diameter) containing fungal
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mycelium was taken from the colony periphery or advancing margin
of 7-days old culture by using cork borer. Five plugs were placed and
floated on 8 ml of 1.5% non- sterile soil extract in 90-mm diameter Petri
dishes then the plates were incubated for 2-3 days at temperature of 20-
25°C. Once sporangia were formed, plugs immersed in a full strength
(85%) lactic acid solution over night. The acid dissolves the agar and fix
mycelium then after mycelium were mounted in a lactophenol cotton
blue solution and at last Sporangia type (papillate, semipapillate, or
nonpapillate), sporangia shape, whether sporangia is stalked/sessile
were observed under simple light microscope and characterized
morphologically by comparing with key for the identification of
species of the genus Phytophthora [4,5]. Cultural characteristics such
as colony morphology, cardinal growth temperature responses were
studied for the different isolates of Phytophthora colocasiae obtained
from the surveyed areas. For colony morphology study, agar plug (1
cm diameter) containing fungal mycelium was taken from the edge
of 7-day-old culture of P. colocasiae by using cork borer and placed
on to the centre of Petri dish containing potato dextrose agar (PDA),
and the plates were incubated in darkness at a temperature of 28°C
[7,8]. After 7 days, the cultures were visually examined for colony
texture and appearance. For temperature/growth responses, plug
(Icm diameter) containing fungal mycelium was taken from the edge
of 7-day-old culture of P. colocasiae by using cork borer and placed
on to the centre of Petri dish containing PDA. Inoculated plates were
incubated at temperatures of 20, 28 and 38°C arranged in a completely
randomized design (CRD) [9]. Each isolate was replicated three times.
Colony diameter was measured after 3, 5 and 7 days of incubation and
the data were converted into radial growth in millimeters per day. The
experiment was repeated to confirm the results.

Results and Discussion

Morphological and cultural characteristics of P .colocasiae
isolates

The morphological characteristics such as mycelium type (septate,
aseptate) and sporangial morphology (shape and type of Sporangia)
were studied among the isolates of Phytophthora colocasiae [10].

Sporangial characteristics and Mycelium type of P. colocasiae
isolates

Based on the observation under microscope all the 15 isolates had
aseptate mycelium and stalked sporangia. Sporangia type for isolate A,
B, D, E, G, I, L and M where Semi papillate where as isolate C, F, H, J,
K, N and O had papillate type of sporangia. Sporangia shape for isolate
A, G, H,J,L, M and N were lemon, isolate B, C, F and O were Globose
and where as isolate D, E, I and K have ovoid shaped sporangia (Table
1) [11]. Our finding was similar to the research findings of Omane et
al. (2012). Padmaja (2013) also studied morphological characteristics
of different isolates of P. colocasiae and the result revealed that the
mycelium of P. colocasiae isolates were aseptate, stalked sporangia, 1/4
and 3/4 of isolates had semi papillate and papillate sporangia type and
1/4 and 3/4 were ovoid and Globose in shape, respectively. The above
mentioned two research results are in agreement with the present
findings which indicated the mycelium of P. colocasiae isolates were
aseptate, stalked sporangia, 8/15 and 7/15 of isolates were semi papillate
and papillate sporangia type and 7/15, 4/15 and 4/15 were lemon, ovoid
and Globose sporangia shape, respectively (Table 1).

Cultural characteristics

Colony morphology

Table 1: Morphological characteristics of sporangia and mycelium of P. colocasiae
isolates.

Isolate Mycelium Sporangia Sporangia Stalked/sessile
type type shape
A Aseptate Semi papillate | Lemon shaped Stalked
B Aseptate Semi papillate Globose Stalked
Cc Aseptate Papillate Globose Stalked
D Aseptate Semi papillate Ovoid Stalked
E Aseptate Semi papillate Ovoid Stalked
F Aseptate Papillate Globose Stalked
G Aseptate Semi papillate | Lemon shaped Stalked
H Aseptate Papillate Lemon shaped Stalked
1 Aseptate Semi papillate Ovoid Stalked
J Aseptate Papillate Lemon shaped Stalked
K Aseptate Papillate Ovoid Stalked
L Aseptate Semi papillate | Lemon shaped Stalked
M Aseptate Semi papillate | Lemon shaped Stalked
N Aseptate Papillate Lemon shaped Stalked
o Aseptate Papillate Globose Stalked

The colony morphology of P. colocasiae isolates such as: colony
color, colony shape, colony margin, colony texture and abundance of
mycelium were presented in table 2.

Colony color

Colony color of the isolates varied from dull white to white. Out
of the 15 isolates studied, the isolates A, B, C, D, E, F, H, J, L and O
had white colony color where as the colony color of isolates G, I, K
M and N was dull white. Similarly, Padmaja (2013) studied variation
in colony colors of P. colocasiae isolates and the result revealed that
colony color varied from dull white to white. In his studies about half
of isolates have white and the remaining half have dull white colony
color on carrot agar medium. Another finding of the same author have
found some similarity in the colony color of isolates when used PDA
and Carrot agar.

Colony shape and margin

From the 15 P. colocasiae isolates tested six, seven and two isolates
has circular, irregular and filamentous colony shape, respectively.
On the other hand, six, four and five isolates had entire, filiform and
irregular colony margin, respectively. These characteristics are not
reported in another literature and in the identification keys; they might
be used as important morphological feature for identification of P.
colocasiae because variation in colony shape or margin was observed
among the isolates (personal observation).

Colony texture

Colony texture of the 15 isolates varied from cottony to moderately
cottony aerial mycelium. Out of the 15 isolates tested, the isolates A,
B, C, D, E F H,J, L and O had cottony aerial mycelium where as
isolates G, I, K, M and N had moderately cottony mycelium. Similar
observations were made by Padmaja (2013) and Tsopmbeng et al.
(2012), who reported cottony to slightly cottony texture of P. colocasiae
isolates on carrot agar medium. The research results confirmed with the
present findings that the colony texture of isolates varied from cottony
to moderately cottony aerial mycelium even if there is difference in
culture media used.

Abundance of mycelium

The P. colocasiae isolates had profuse and slightly sparse mycelium
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abundance. Theisolates A, B, D, E, F, G, ], Land O had profuse mycelium
abundance, where as isolates C, H, I, K, M and N had slightly sparse
mycelial growth on PDA medium. Similarly Padmaja (2013) reported
that 3/4 and 1/4 of P. colocasiae isolates had profuse and slightly sparse
mycelium growth on carrot agar medium, respectively (Table 2).

Cardinal growth temperature
a) Growth rate

All the 15 P. colocasiae isolates differed in their colony growth
rate (mm/day) at 28°C temperature. The growth rate ranged from 14
to 5 mm/day. There was significant difference among isolates in their
colony growth rate. The isolate A, recorded mean maximum growth
rate of 14 mm/day whereas minimum growth rate of 5 mm/day was
recorded in isolate O (Table 3). Similar observations were made by
Padmaja (2013); he studied variation in colony growth rate (mm/day)
of P. colocasiae isolates. All the isolates differed in their colony growth
rate which ranged from 10.3 to 12.6 mm/day in carrot agar. The slight
difference in growth rate of the two researches might be attributed to
the difference in types of culture media used.

b) Cardinal growth temperature responses

The isolates responded well to the growth temperatures they
exposed. Almost all isolates grew at temperatures of 20, 28 and 38°C.
Some of the isolates A, B, E, G, H, L, N and O did not grow at 38°C.
Only isolates C, D, F, I, J, K and M grew at 38°C (approximately 3.5
mm/day). There were significant differences among isolates in their
growth temperature responses at 20°C, 28°C and 38°C. Optimum
temperature for growth of isolates varied from 20 to 28°C (Table 3).
Misra et al. (2011) also studied cardinal growth temperature responses
of P. colocasiae isolates and their result revealed that most isolates grew
at temperatures of 10, 15, 20, 25, 28, 30, 32 and 35°C. However, only
few isolates grew at 40°C (approximately 0.4 mm/day). In their finding
the optimum temperature for growth among the isolates varied from
20 to 28°C. Mean colony growth (mm). Means with the same letter in
a column are not significantly different according to Duncan multiple
range test (DMRT) at (p<0.01) (Table 3).

Table 2: Colony morphology of P. colocasiae isolates on PDA medium.

Isolate | Colony color Colony shape Colony Colony |Abundance of
margin texture mycelium
A white circular entire cottony profuse
B white filamentous filiform cottony profuse
C white irregular irregular cottony | slightly sparse
D white circular entire cottony profuse
E white circular entire cottony profuse
F white irregular filiform cottony profuse
G dull white irregular irregular | moderately profuse
cottony
H white irregular filiform cottony | slightly sparse
| dull white irregular irregular | moderately = slightly sparse
cottony
J white circular entire cottony profuse
dull white irregular irregular | moderately = slightly sparse
cottony
L white circular entire cottony Profuse
M dull white irregular irregular | moderately = slightly sparse
cottony
N dull white circular entire moderately | slightly sparse
cottony
o white filamentous filiform cottony profuse

Table 3: Mean cardinal growth temperature response and mean growth rate of P.
colocasiae isolates at 7 days incubation period (mm).

Isolate Mean cardinal growth temperature Mean growth
responses (mm) rate mm/day
20°C 28°C 38°C 28°C
A 922 982 0¢ 142
B 40° 43¢ 0¢ 6.2¢
[ 70° 85 16° 12.2¢
D 862 94ab 13¢ 13.420
E 882 88te 0¢ 12.6%°
F 41° 39° 15¢ 5.6°
G 69° 85 0¢ 12.2¢4
H 30¢ 40¢ 0¢ 5.7
1 82 80¢ 15.5¢ 11.4¢
J 912 962 28> 13.72
K 83 85 422> 12.2¢
L 912 87 0¢ 12.4%
M 374 442 522 6.3¢
N 842 94zb 0¢ 13.5%
(o} 40° 40¢ 0¢ 5¢
CV (%) 5.51 2.51 32.54 2.478

Conclusion and Recommendation

Studies on morphological characteristics of different isolates of
Phytophthora colocasiae revealed that the mycelium was aseptate
and stalked sporangia. Sporangia type for isolate A, B, D, E, G, I, L
and M were Semi papillate whereas isolate C, F, H, J, K, N and O have
papillate. Sporangia shape for isolate A, G, H, ], L, M and N were lemon,
isolate B, C, F and O were Globose whereas isolate D, E, I and K have
Ovoid shaped sporangia.. The color of colony is ranging from white to
dull white, cottony to moderately cottony in texture and abundance
of mycelium is profuse to slightly sparse growth on PDA plates.
Differences were observed among the isolates with respect to growth
rate per day, cardinal growth temperature response and virulence level.
Growth rate of the isolates was between 5and 14 mm/day in diameter.
The isolates responded well to the growth temperatures they exposed.
There were significant differences among isolates in their growth
temperature responses at 20°C, 28°C and 38°C. The study shows that
there is variability among isolates on morphological and cultural
features. Future research should be directed towards surveying more
agro ecologies and molecular characterization of the pathogen in
addition to morphological characterization is needed to confirm the
results.
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