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Abstract 
Taro (Colocasia esculenta) is an important staple crop for small-scale farmers 
in Asia, Pacific, Americas and Africa. Taro corms and leaves are sources of 
important nutrients such as calcium, phosphorus, iron, vitamin C, thiamine, 
riboflavin and niacin. Its cultivation is under threat from many diseases. Taro 
leaf blight (TLB), a major threat to taro production is caused by the fungus 
Phytophthora colocasiae Racib. Its control has relied on the use of fungicides 
which are too expensive for the majority of farmers. The study on virulence 
of various strains of TLB isolates in Western Kenya has been unknown but is 
a necessary inclusion in the management of the disease. This study aimed at 
evaluating the incidence and severity of TLB-disease on inoculated accessions 
with a view of determining the variability of the isolates’ virulence and the ac-
cessions’ TLB disease incidence and severity. Eight taro accession from Kenya 
and eight from Pacific-Caribbean were inoculated using four TLB strains 
(21R1, 21R2, 3R1 and 3R2) in greenhouse condition. A Complete Randomized 
Design was used with each accession replicated three times. The data included: 
the total number of leaves, leaf area, incidence and severity of the disease. The 
data obtained was analyzed using ANOVA at 95% confidence level to deter-
mine TLB disease incidence and severity. Analysis of Variance and the means 
declared significant were separated by the least significant difference at 5%. 
The two categories of isolates caused TLB disease lesions, on inoculated leaves. 
However, higher incidence and severity were caused by isolates 21R1 and 21R2 
than isolates 3R1 and 3R2. On inoculation with 3R1 pathogen isolate, 39.01% 
and 88.18% incidence were recorded on Pacific-Caribbean and Kenyan taro re-
spectively. On inoculation with pathogen isolate 21R1 a % incidence of 47.22% 
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and 88.18% was recorded on Pacific-Caribbean and Kenyan taro respectively. 
The control did not show significant disease incidence in all taro accessions. 
The mean TLB disease incidence for the Pacific-Caribbean accessions was 
20.08% and that of Kenya was 59.04%. The lowest TLB disease incidence among 
the Kenyan taro of 34.4% was recorded from KNY/KAK/16 of Kakamega. The 
highest incidence among the Pacific-Caribbean of 32.48% was obtained from 
CE/IND/01 of Indonesia. Similar results were obtained with disease severity. 
Higher disease tolerance was realized among the Pacific-Caribbean accessions. 
The knowledge obtained from this research would help in the development of 
taro cultivars with improved resistance to taro leaf blight pathogen. This will 
increase taro production in Kakamega county of Kenya. 
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1. Introduction 

Taro (Colocasia esculenta) is a perennial tropical starchy root crop, which belongs 
to the Araceae family. It originated from South East Asia and later spread into 
other parts of the continent and Africa. Taro grows best under hot and wet con-
ditions with temperatures above 21˚C. It is sensitive to frost therefore a lowland 
crop [1]. Taro has both medicinal and nutritional uses. It is food for man and an-
imals [2]. The corms and leaves are the major parts consumed in different parts 
of the world. The corms, have high carbohydrate content and can be eaten in 
many forms: roasted, boiled, fried, baked and pounded while the leaves are eaten 
as preferred vegetable, representing an important source of vitamins which in-
clude: vitamin A, vitamin B, vitamin C, folate, thiamine and riboflavin. It is also 
rich in proteins, sugars and minerals such as calcium, manganese, phosphorus, 
potassium and zinc [3]. It is known to reduce tuberculosis, ulcers, pulmonary 
congestion and fungal infection [4]. 

The production of taro in Kenya in recent times, has been affected by taro leaf 
blight caused by Phytophthora colocasiae which has also been reported to have 
threatened the sustainability of taro production globally [5]. The impact of the 
blight in Kenya has led to continued loss of taro and its genetic resources. Kenya 
has experienced decreasing food security as a result of smallholder farmers and 
improper disease control and prevention [6]. The agricultural diversification and 
promotion of underutilized crops is the alternative way to address food security 
and alleviating poverty amongst rural folks. 

Taro Leaf Blight is caused by the oomycete Phytophthora colocasiae, one of 
the most economically significant diseases with a capacity to reduce yield of 25% 
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to 95% in taro-growing countries [7]. The disease affects all parts of the crop in-
cluding the leaves, corms, petioles and cormels, resulting in extensive damage of 
the foliage [8]. Most primary infections of hosts initiated by Phytophthora spe-
cies originate from soilborne inoculum. The pathogen may survive in soil in the 
absence of a host as mycelia, zoospore cysts, sporangia, chlamydospores or oos-
pores. Soil survival of P. colocasiae sporangia has been reported to persist for 
fewer than 21 days in naturally infested soil [9]. Oospores as the survival struc-
ture of homothallic Phytophthora species in soil are well established. However, 
oospores of heterothallic species in naturally infested soil are rare. There is in-
adequate information with respect to the pathogenicity of the disease across the 
growing counties of Kenya. However, to effectively develop a sustainable man-
agement tool for the disease, there is the need to assess the extent of pathogenic-
ity of taro leaf blight disease isolates. The present study therefore seeks to assess 
the pathogenicity of the disease in selected taro accessions from Kenyan and Pa-
cific-Caribbean taro and their corresponding disease incidence and severity. 

Non-conventional and ecologically friendly approach for plant protection could 
minimize the scope of chemical control, thus contributing to the development of 
sustainable agriculture. This research work has sought to determine the incidence 
and severity of Phytophthora colocasiae in Pacific-Caribbean and Kenya taro 
accessions through conducting greenhouse pathogenicity test. The baseline in-
formation on the incidence and severity of the disease in Kenya will foster a 
strategic planning towards its management [10]. 

2. Materials and Methods 
2.1. Location and Experimental Sites 

The study was carried out in the field, laboratory and greenhouse at Maseno 
University, Kenya. Maseno University is located along Kisumu-Busia highway. It 
lies within Latitude: 0˚00'60.00"N and Longitude: 34˚35'59.99"E and 1503 metres 
above sea level. 

2.2. Cultivation of Pacific-Caribbean and Kenyan Taro  
under Field Conditions 

Experimental area measuring 1120 m2 (70 m by 50 m) not previously cultivated 
was cleared using a machete, hand ploughed and harrowed twice using jembes and 
hoes before planting. Soil was made into raised beds in preparation for planting. A 
total of sixteen taro accessions obtained from both Pacific-Caribbean and Kenya 
included: BL/HW/08 BL/HW/26, BL/SM/80, BL/SM/92, CA/JP/03, CE/IND/1, 
CE/THA/07, CE/THA/24, KNY/BSA/41, KNY/CNT/33, KNY/KAK/16, 
KNY/KSM/81, KNY/KTL/61, KNY/MU/75, KNY/SYA/50, KNY/SYA/51. The 
taro suckers were planted in 60 cm deep holes and each sucker firmly placed us-
ing hands according to the methods of [11]. The spacing was 0.5 m between plants 
and 1.0 m between rows. Watering was done in the morning and evening for one 
month approximately one liter per plant using a sprinkler. The plants were ar-
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ranged in a completely randomized design (CRD) since there were no control 
experiments in the field. The design also ensured that each individual plant had 
the same chance of becoming a participant in the study. The plants were allowed 
to grow for two months before being transferred to pots in greenhouse. 

2.3. Isolation and Identification of Phytophthora colocasiae  
Isolates 

Infected taro leaves with lesions of TLB blight were collected from the field at 
Kitale-Kenya taro growing regions: Moisbridge, Mailsaba, Bikeke and Kiminini. 
The leaves were preserved in separate plastic bags and transported to Maseno 
University laboratory. The leaves were cut with razor blade in to small fragments 
of 2 mm from the advancing edges of the disease and surface-sterilized in 5% 
diluted solution of sodium hypochlorite for 30 seconds and rinsed in three suc-
cessive changes of sterile distilled water for 3 minutes. The leaf fragments were 
dried on sterilized filter paper and four fragments placed on solidified cool PDA 
medium in each Petri dish. These dishes were labeled and put in an incubator at 
room temperature of 22˚C - 26˚C according to the methods of [12]. After 2 - 3 
days, extensive mycelia formed around the leaf fragment was aseptically col-
lected and sub-cultured in Petri dishes containing freshly prepared PDA me-
dium. They were then covered with cover slips. The cultures were incubated for 
4 days maintaining them at room temperature in a drawer within the laboratory 
according to the methods of [13]. The remaining isolates were then stored at 
room temperature in 2ml tubes containing 3 - 4 plugs of mycelium, 3- and 1-ml 
water for future use. 

2.4. Pathogenicity Test of Isolates 

To verify the ability of the pathogen to cause taro leaf blight disease, a pathoge-
nicity test was performed on 3 weeks-old disease-free taro plants grown in pots 
under greenhouse conditions. A suspension of 106 conidia/ml was sprayed on 
taro leaves using a hand-sprayer compressor until run-off. Control plants were 
sprayed with sterilized water only. Plants were covered with polythene bags to 
create a relative humidity of about 100%, and incubated for 48 hours at 20˚C ± 
2˚C. Following removal of plastic bags, the plants were observed every 24 hours 
for the development of symptoms. The pathogenic nature of the isolates was de-
termined by proving Koch’s postulates through pathogenicity test according to 
the methods of [14]. After two days, the inoculated sites showed water soaking 
lesions at the beginning but later turned brown according to the observations of 
[15]. Severe disease symptoms occurred 4 days after inoculation. Blighted leaves 
generally turned yellowish at the advance stage of the disease. Disease spread 
along the midrib with whitish mycelial patches seen on the blighted area. At the 
advance stages of the infection, leaves curled and the apex dried-off. The af-
fected area amounted to 40% - 70% of the total leaf surface. The pathogen was 
re-isolated after confirming the Koch’s postulates. 
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2.5. Inoculum Preparation 

Two Phytophthora colocasiae pathogen isolate treatments coded 21R1 and 3R1 
showing low growth and very fast growth respectively were selected for green-
house inoculation as they had distinctively pure cultures of the pathogen. Spore 
suspension was prepared from 21 days old culture of different isolates, by flood-
ing the surface of the growing colonies in each Petri-dish with 5 ml of sterile dis-
tilled water and dislodging the spores with a small brush. The suspension was 
centrifuged for 3 minutes and the supernatant was filtered through a 2 layered 
sterile muslin cheesed cloth. A drop of spore suspension was placed on the hae-
mocytometer chamber, covered with a slide. Mycelia mat from the culture were 
harvested using sterile scalpel into an electric blender. After blending for five 
minutes, 200 ml of sterile distilled water was added into 500 ml conical flask and 
filtered using double layer muslin cloth according to the methods of [16]. Dis-
tilled water was used on the leaves as control. 

2.6. Soil Sterilization for Greenhouse Use 

Black sandy loamy soil from Maseno botanical garden was sifted to remove 
stones, plastic materials and plant debris. The soil was steam sterilized in a barrel 
at 100˚C for two hours. The sterilized soil was left in the barrel overnight to cool 
before use according to the methods of [17]. Pacific-Caribbean and Kenyan taro 
plants earlier planted on soil not previously cultivated included: KNY/SYA/51, 
KNY/KAK/16, CA/JP/O3, CE/THA/07, KNY/BSA/41, BL/HW/26, BL/SM/80, 
KNY/SYA/50, KNY/KTL/61, and BL/SM/92, KNY/MU/75, KNY/CNT/33, 
BL/HW/08, CE/THA/24, KNY/KSM/81, KNY/SYA/50. 

Ten-liter plastic buckets filled with the sterilized top soil and the samples 
placed at 1 m × 1 m using a complete randomized design for the treatments, 
however, the control experiment was blocked to prevent contamination. The 
experiment had three replications. The crops were watered with 2 litres per plant 
in the morning, every two days using clean water and administered at the base of 
the crop. The tubers were covered with the soil and firmed down according to 
the methods of [16]. 

2.7. Plant Inoculation 

Soil inoculation was done by pouring 20 ml of inoculums suspension at the base 
of the stem of each plant according to the methods of [16]. This was done three 
months after planting. Control seedlings were treated with the same quantity of 
sterile distilled water. Both the inoculated and the control seedlings were covered 
with polythene bags to increase humidity around the plants according to the 
methods of [16]. After 24 hours, polythene bags were removed for 20 minutes 
and the plants watered. Four days after inoculation, the polythene bags were fi-
nally removed. There were 16 accession with 2 plants per accession per treatment. 
There were two pathogen inoculation treatments and one control. The green-
house experiment data was collected for 5 months. 
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2.8. Virulence and Pathogenicity Test of Phytophthora colocasiae 
under Greenhouse Conditions 

Eight Pacific-Caribbean accessions of taro, CA/JP/O3, CE/THA/07, BL/HW/26, 
BL/SM/80, BL/HW/08, CE/THA/24, BL/SM/92 CE/IND/01 and eight Kenyan 
taro accessions KNY/SYA/51, KNY/KAK/16, KNY/BSA/41, KNY/SYA/50, 
KNY/KTL/61, KNY/MU/75, KNY/CNT/33, KNY/KSM/81 were transplanted in 
plastic pots filled with sterilized soils in a greenhouse. These plants were arranged 
in a complete randomized design with four replicates of four plants per replicate. 
The taro was inoculated 60 days after planting. Spore suspension of P. colocasiae 
isolates which were adjusted with a haemocytometer to a spore density of 3 × 
104 spores/ml of distilled water. Inoculation was done by using a syringe to in-
ject the spore suspension on three spots on the leaves. Observations were carried 
out and lesion diameter was measured using a ruler. Data for average lesion di-
ameter, tissue collapse and defoliation was recorded for 14 days. 

2.9. Determination of Mean Number of Leaves 

The total numbers of leaves were obtained through physical counting and the 
mean number of leaves obtained by dividing the total number of leaves by the 
total number of a particular taro accession. The results were recorded at monthly 
intervals from the appearance of the first symptom (a week after inoculation) till 
the crop was harvested. New partially furled leaves and old leaves touching the 
ground were not evaluated. Taro leaf blight disease symptoms included; yellow 
and red liquid drops in the middle of the lesion with dry solid, brown particles 
on leaf lamina often with white ring of sporangia around the edge of lesions, 
which later become papery and would fall out producing “shot hole” appearance. 

2.10. Determination of Disease Incidence of P. colocasiae 

Percentage incidence was calculated using the formula: 
( )Percentage %  disease incidence

Number of leaves affected per accession 100
Total number of leaves sampled per accession

= ×
 

The accessions were evaluated on a 0-100% incidence of taro leaf blight. 

2.11. Determination of Disease Severity 

Areas of leaves were measured by using non-destructive methods of [18] using 
the formula WP × LPA where 

WP = Leaf width passing the petiole attaching point; 
LPA = Length of the petiole attaching point to the apex of leaf. 
Areas of leaves infected by the disease were assessed using the maximum 

length and breadth of the affected leaf area. The measurements were obtained by 
use of a transparent ruler. 

Disease severity ratings per accession per experiment were undertaken using a 
subjective score scale of 1 - 9 adopted from [19] (Table 1). However, records 
were made as the percentage leaf area infected. 

https://doi.org/10.4236/oalib.1106393


C. A. Otieno 
 

 

DOI: 10.4236/oalib.1106393 7 Open Access Library Journal 
 

Table 1. Subjective score scale of 1 - 9 for computation of disease severity. 

Scale % leaf area infected Description 

0 - 1 0 no infection 

1 - 2 3 >1% but <10% 

2 - 3 10 11 - 20 small lesions 

3 - 4 25 10% leaf area infected 

4 - 5 50 25% leaf area infected 

5 - 6 75 50% leaf area infected 

6 - 7 90 75% leaf area infected 

7 - 8 97 Only few green areas left (much less than 10%) 

8 - 9 100 foliage completely destroyed/dead 

 

The score was repeated monthly for five months. The start of scoring took in-
to consideration the beginning of disease development i.e. first appearance of 
TLB symptoms on taro leaves. 

3. Results 
3.1. Mean Number of Leaves of Pacific-Caribbean and  

Kenyan Taro In-Vitro 

The result on Table 2 on mean monthly number of leaves of Pacific-Caribbean 
and Kenyan taro showed that the highest number of leaves of 5.5 was at age seven, 
the last month of study. The lowest mean number of leaves of 3.4 occurred at age 
three which was also the first month of data recording. The accession with signifi-
cantly (p < 0.05) highest mean number of leaves of 4.7 was Pacific-Caribbean 
Hawaiian accession BL/HW/26 and the one with the lowest of 4.2 was Kenyan 
Kakamega accession KNY/KAK/16. Pacific-Caribbean and Kenyan taro were sta-
tistically the same in terms of number of leaves. Pacific-Caribbean taro accessions 
recording an average of 4.48 and Kenyan accessions 4.45 leaves. 

Figure 1 below showed that the number of leaves of Pacific-Caribbean and 
Kenyan taro had a steady but slow increase in number of leaves from month 
three to month seven. The error bars indicated significant difference in number 
of leaves only between age three in September and age seven in January. At age 
four to six, numbers of leaves were statistically the same. 

3.2. Taro Leaf Blight Disease Incidence of Pacific-Caribbean and 
Kenyan Taro 

The result of Pacific-Caribbean and Kenyan taro disease incidence was as shown 
in Figure 2. Region of taro origin, the accessions and age portrayed statistical-
ly significant (p < 0.001) effect on TLB disease incidence. Interactions between 
age and region also significantly (p < 0.001) influenced TLB disease incidence.  
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Table 2. Mean number of leaves compared between Pacific-Caribbean and Kenyan taro 
accessions. 

Region 

Mean number of leaves compared by region 

Pled 
mean 

Age 3 months 4 months 5 months 6 months 7 months 

Accession Mean Mean Mean Mean Mean 

Pacific BL/HW/08 3.3 ± 0.5 4 ± 0.9 4.3 ± 0.5 4.7 ± 0.5 5.7 ± 0.5 4.4 ± 1 

Pacific BL/HW/26 3.6 ± 0.5 4.7 ± 0.5 4.7 ± 0.5 4.9 ± 0.6 5.8 ± 0.7 4.7 ± 0.9 

Pacific BL/SM/80 3.8 ± 0.4 4.4 ± 0.7 4.4 ± 0.7 4.8 ± 0.4 5.2 ± 0.4 4.5 ± 0.7 

Pacific BL/SM/92 3.4 ± 0.5 3.9 ± 0.8 4.2 ± 0.4 4.6 ± 0.5 5.6 ± 0.7 4.3 ± 0.9 

Pacific CA/JP/O3 3.3 ± 0.5 4.3 ± 0.5 4.3 ± 0.5 4.3 ± 0.5 5.7 ± 0.7 4.4 ± 0.9 

Pacific CE/IND/1 3.4 ± 0.5 4.2 ± 0.8 4.4 ± 0.5 4.8 ± 0.4 5.7 ± 0.7 4.5 ± 0.9 

Pacific CE/THA/07 3.3 ± 0.5 4 ± 0.9 4.3 ± 0.5 4.7 ± 0.5 5.6 ± 0.7 4.4 ± 1 

Pacific CE/THA/24 3.7 ± 0.5 4.7 ± 0.7 4.7 ± 0.7 4.8 ± 0.7 5.3 ± 0.9 4.6 ± 0.9 

Kenya KNY/BSA/41 3.3 ± 0.5 4 ± 0.7 4.2 ± 0.4 4.6 ± 0.5 5.3 ± 0.8 4.3 ± 0.9 

Kenya KNY/CNT/33 3.5 ± 0.5 4.6 ± .0.7 4.6 ± 0.6 4.9 ± 0.7 5.5 ± 0.9 4.6 ± 0.9 

Kenya KNY/KAK/16 3.2 ± 0.4 3.9 ± 0.7 4.2 ± 0.5 4.6 ± 0.6 4.9 ± 0.7 4.2 ± 0.8 

Kenya KNY/KSM/81 3.3 ± 0.4 4.1 ± 0.7 4.4 ± 0.5 4.8 ± 0.4 6 ± 0.8 4.5 ± 1.1 

Kenya KNY/KTL/61 3.3 ± 0.5 4.2 ± 1 4.4 ± 0.7 4.7 ± 0.7 5.7 ± 1 4.5 ± 1.1 

Kenya KNY/MU/75 3.5 ± 0.5 4.4 ± 0.7 4.4 ± 0.5 4.8 ± 0.5 5.4 ± 0.9 4.5 ± 0.9 

Kenya KNY/SYA/50 3.6 ± 0.5 4.3 ± 0.8 4.4 ± 0.5 5 ± 0.5 5.7 ± 0.7 4.6 ± 0.9 

Kenya KNY/SYA/51 3.3 ± 0.5 4 ± 0.7 4.3 ± 0.5 5 ± 0.7 5.5 ± 0.9 4.4 ± 1 

 Mean 3.4 4.2 4.40.6 4.8 5.5 4.5 

 CV 14.7 16.7 13.6 12.5 14.5 20 

 LSD 0.11 0.07 0.09 0.08 0.08 0.12 

 

 
Figure 1. Comparison of number of leaves of Pacific-Caribbean and Kenyan taro. 
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Figure 2. Mean TLB disease incidence of Kenyan and Pacific-Caribbean taro under 
greenhouse study. 
 

All the Pacific-Caribbean taro accessions recorded a decrease in TLB disease in-
cidence between 6 - 7 months. All the Kenyan taro accessions showed regular 
increase in TLB disease incidence except KNY/KTL/61 from Kitale that decreased, 
increased and eventually decreased. The mean disease incidence for the Pacif-
ic-Caribbean accession was 20.08% and that of Kenya was 59.04%. 

The highest disease incidence of 63.47% was recorded from Kenyan acces-
sion KNY/SYA/51 and the lowest of 20.49% from Pacific-Caribbean accession 
BL/HW/26. The highest incidence among the Pacific-Caribbean of 32.48% was 
obtained from CE/IND/01 of Indonesia. The lowest TLB disease incidence among 
the Kenyan taro of 34.4% was recorded from KNY/KAK/16 of Kakamega. This 
indicated that the lowest incidence among the Kenyan accessions was signifi-
cantly (p < 0.05) higher than the highest TLB disease incidence among the Pa-
cific-Caribbean accessions (Figure 2). No Pacific-Caribbean taro accession rec-
orded above 30% disease incidence. 

All the accessions showed incidence right from three months of age. The 
highest mean incidence of 47.18% was obtained at age 5 months and the least of 
38.38% at age three. The incidence rate appeared almost constant between age 
five and seven (Figure 3). 

3.3. Effect of 21R1 and 3R1 TLB Disease Isolates’ Innoculation  
on Disease Incidence upon Kenyan and Pacific-Caribbean 
Taro Accessions 

Taro leaf blight lesion development on both the Kenyan and Pacific-Caribbean 
taro begun four days after inoculation. The percentage disease incidence was 
generally high for the inoculated plants, ranging from 39% to 88.18% (Figure 4). 
The disease incidence showed significant (p < 0.05) differences on inoculation 
with the two isolates. Isolate 3R1 generally recorded slightly higher disease inci-
dence (88.18%) than isolate 21R1 (86.15%). Isolate 21R1 however recorded higher 
percentage disease incidence (47.217%) than 3R1 (37.24%) on Pacific-Caribbean 
taro. The control plants showed very minimal disease incidence ranging from 
0% to 0.33%. 
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Figure 3. Mean TLB disease incidence of Pacific-Caribbean and Kenyan taro vis age un-
der greenhouse study. 

 

 
Figure 4. Effect of 21R1 and 3R1 TLB disease isolates on disease incidence upon Kenyan 
and Pacific-Caribbean taro accessions. 

3.4. Taro Leaf Blight Disease Severity of Pacific-Caribbean and 
Kenyan Taro In-Vitro 

The result on taro leaf blight disease severity on Pacific-Caribbean greenhouse taro 
was as indicated on Figure 5 below. Independently, region, accession and age sig-
nificantly (p < 0.05) influenced TLB disease severity. Similarly, the interaction 
between region of origin and age showed significant (p < 0.001) effects on disease 
severity. Further, interactions between accessions and age significantly (p < 0.001) 
affected disease severity which steadily increased from third month to seventh 
month in both Pacific-Caribbean and Kenyan taro (Figure 5). Pacific-Caribbean 
accession BL/SM/80 maintained a severity of 30.56% between age five and six 
months, an indication of tolerance to TLB disease. The mean TLB disease sever-
ity for the Pacific-Caribbean taro was 20.47% and that of Kenya was 29.64%. 

Most Kenyan taro accessions recorded higher TLB disease severity than the 
Pacific-Caribbean taro. Kenyan aaccession KNY/BSA/41 scored significantly (p 
< 0.05) the highest blight disease severity of 43.56% and the lowest severity of 
9.36% was recorded with Pacific-Caribbean accession BL/HW/26. 

There was gradual increase in disease severity with age of taro plant (Figure 6).  
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Figure 5. Mean TLB disease severity of Pacific-Caribbean and Kenyan taro under green-
house study. 

 

 
Figure 6. Mean TLB disease severity of Pacific-Caribbean and Kenyan taro vis age under 
greenhouse study. 

 
The highest severity was recorded at age seven months with 41.49% and the lowest 
at age two months with 13.25%. 

There was no significant (p < 0.05) difference in the effect of 21R1, 21R2, 
31R1 and 3R2 TLB disease isolates on disease severity upon Kenyan and Pacif-
ic-Caribbean taro accessions. 

4. Discussion 
4.1. Mean Number of Pacific-Caribbean and Kenyan Taro Leaves  

In-Vitro 

The number of leaves seemed to increase with age of plant. The numbers of leaves 
of Pacific-Caribbean and Kenyan taro were statistically the same. Those of Pacif-
ic-Caribbean taro accessions recorded an average of 4.48 and Kenyan accessions 
4.45 leaves. This could have been due to the fact that greenhouse was controlled 
and very minimal environmental effects were realized. 
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4.2. Taro Leaf Blight Disease Incidence of Pacific-Caribbean and 
Kenyan Taro In-Vitro 

The lower disease incidence in Pacific-Caribbean taro could be due to genetic 
properties developed by the accessions to reduce the effect of the pathogen. This 
could have been attributed to the tendency of the plant getting rid of infected 
leaves due to hypersensitivity reaction. This study was in concurrence with the 
findings of [20] that TLB disease incidence increased gradually later became sta-
ble. It was also in tandem with the findings of [21] that decrease in disease inci-
dence could be brought about by growth and flashes of new leaves which were 
not attached by the pathogen due to the plant gaining tolerance as a result of in-
creased immunity. 

Age seven which was the last month of data collection registered significantly 
(p < 0.05) low mean disease incidence. This indicated that the pathogen slowly 
progressed from initial stages of growth and then decreased in incidence with 
age. This study disagreed with that of [20] that age of plant affected the extent of 
disease susceptibility and that susceptibility increased with age of plant. The Pa-
cific-Caribbean taro disease incidence increased from age three to five then started 
decreasing from age five to seven which was indicative of disease tolerance. 

4.3. TLB Disease Inoculation Effect on Disease Incidence upon 
Kenyan and Pacific-Caribbean Taro Accessions In-Vitro 

Studies on virulence and pathogenicity of Phythopthora colocasiae on the dif-
ferent taro accessions indicated that the two isolates caused lesions on inoculated 
leaves with variable pathogenicity. This was consistent with a previous study by 
[22] who stated that virulence tests showed a significant difference (p < 0.05) in 
the rate of infection on the green house plants thought to be attributed to their 
differences in morphology. 

There was a gradual increase in lesion as days increased except in a few taro 
accessions. Invasion of taro leaves by the TLB isolates resulted in severe or slight 
disease development, depending on the accession and isolate. The leaves had 
spots which were water soaked with dry gray appearance. The spots increased in 
size, coalesced and quickly destroyed the leaves. This concurred with the reports 
of [23] that the lower leaf surface of TLB infected plants, had water soaked spots 
which were dry and gray. The finding also suggested that the pathogen colonized 
and damaged the plant tissue at an early stage. 

4.4. Taro Leaf Blight Disease Severity of Pacific-Caribbean and 
Kenyan Taro In-Vitro 

Kenyan accessions had generally higher disease severity than the Pacific-Caribbean 
taro revealing that different locations from which taro were obtained influenced 
TLB disease severity. This was consistent with the report of [24] that improved 
Samoan accession BL/SM/132 from Pacific-Caribbean neither showed tissue 
collapse even after TLB pathogen inoculation nor symptom of taro leaf blight 
disease compared to other taro accessions which showed high severity rates. 
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Differences in disease severity were also portrayed among the different Pacif-
ic-Caribbean and Kenyan taro accessions. This could be attributed to genetic 
and environmental differences as described by [10]. [25] Attributed the differences 
in disease severity to genetic differences among taro plants. [26] Reported in sup-
port of this finding that there was a differential degree of response against taro 
leaf blight disease among different taro accessions. The result showed increase in 
TLB disease severity with increase in age as described by [26] that late growing 
periods of taro revealed higher TLB disease levels than early periods. In the 
TLB-Kenya pathosystem, there was evidence of physiological adaptation of Phy-
tophthora Colocasiae. This finding was also in concurrence with the report of [27] 
that the role of pathogen variability and adaptation could not be precluded and 
may account for the observations. 

5. Conclusion 

The results obtained on taro leaf blight disease inoculation on different taro ac-
cessions revealed that both isolate strains caused lesions, on inoculated leaves. 
Isolate 21R1 and 21R2 showed stronger sensitivity to leaf infection irrespective 
of accession tested although not statistically different from 3R1 isolate. There 
was variability in pathogenicity based on low TLB disease incidence and severity 
in some taro accessions which included Pacific-Caribbean BL/HW/26, BL/SM/80, 
CA/JP/03 and Kenyan KNY/KAK/16. Pacific-Caribbean accessions showed mi-
nimal symptoms of P. colocasiae and therefore most of them were termed resis-
tant to Phytophthora colocasiae as compared to Kenyan accessions which showed 
high incidence and severity thus were susceptible to the disease. As such, germplasm 
from Kakamega should be included in taro improvement programs to ensure 
use of high resistant taro accessions in Kenya. 
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