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SHORT COMMUNICATION
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SUMMARY

Sweet potato is an important food crop worldwide,
but several pests and diseases limit its production. In
eastern Africa, virus-induced diseases rank second to
weevils in causing yield reduction. Symptomatic sweet
potato cuttings (327) were collected from Nyanza and
Western Provinces in western Kenya in 2009. The sam-
ples were tested for Sweet potato feathery mottle virus
(SPFMV), Sweet potato chlorotic stunt virus (SPCSV),
Sweet potato mild mottle virus (SPMMV), Sweet potato
chlorotic fleck virus (SPCFV), Sweet potato latent virus
“(SPLV), Sweet potato caulimo-like virus (SPCa-LV), Cu-
cumber mosaic virus (CMV), C-6, Sweet potato virus G

(SPVG) and Sweet potato mild speckling virus (SPMSV)

using nitrocellulose membrane enzyme-linked im-
munosorbent assay (NCM-ELISA). SPFMV, SPCSV,
SPCFV, SPMMV and CMV were detected and 89% of
the samples as a whole were found to be infected.
SPFMV was detected in all infected samples followed
by SPCSV (55%). Multiple infections were detected in
the majority of the samples (80%) and the most com-
mon dual infection was with SPFMV and SPCSV
(52%). The occurrence of CMV was low (5%) but was
confirmed by RT-PCR with amplification of a 670 bp
coat protein gene fragment from total RNA. This is the
first record of CMV in sweet potato in Kenya.

Key words: sweet potato, CMV, NCM-ELISA, RT-
PCR, diagnosis, survey.

Sweet potato (Ipomoea batatas L.) is an important
food crop worldwide. About 75% of African sweet po-
tato production is concentrated in East Africa, especial-
ly around Lake Victoria, where it is a basic subsistence
crop, grown mainly by rural women near their homes to
feed their families (Kapinga ez al., 1995; Gibson et al.,
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1997; Gibson and Aritua, 2002). The crop is depend-
able since it is drought tolerant and acts as food security
and famine relief crop during famine periods (Karyeija
et al., 1998). In the last decade, the importance of sweet
potato has increased greatly in many African regions
due to frequent droughts and prevalence of pests and
diseases which adversely affect the production of staple
food crops such as maize, cassava and banana (Thottap-
pilly ez al., 1993; Otim-Nape et al., 2000; Tushemereir-
we et al., 2004).

Despite its high potential for food security, produc-
tion of sweet potato is constrained by pests and diseases
(Carey et al., 1997; Karyeija et al., 1998; Gibson and Ar-
itua, 2002; Aritua et al, 2007). In Africa, infection by
different viruses rank second to weevils in causing yield
reduction in this crop (Geddes, 1990). Some of the
viruses known to infect sweet potato include Sweet pota-
to feathery mottle virus (SPFMV), Sweet potato chlorotic
stunt virus (SPCSV), Sweet potato mild mottle virus (SP-
MMYV), Sweet potato chlorotic fleck virus (SPCFV),
Sweet potato latent virus (SPLV), Sweet potato caulimo-
like virus (SPCa-LV), Cucumber mosaic virus (CMV),
Sweet potato virus Y (SPVY), C-6 (Untiveros et al.,
2007), Sweet potato virus G (SPVG), Sweet potato mild
speckling virus (SPMSV) and Sweet potato leaf curl virus
(SPLCV) (IsHak et al., 2003; Mukasa et al., 2003; Ateka
et al, 2004; Tairo et al, 2004; Miano et al., 2006).
SPFMV, SPCSV, SPMMYV, SPCFV and SPLCV were
previously detected in some parts of East Africa (Miano
et al., 2006). However, since there is little information
on the distribution of sweet potato viruses in western
Kenya, this study aimed at determining the present dis-
tribution of viruses in the crops of this area.

In western Kenya, sweet potato is widely grown in
Bungoma, Busia, Kakamega, Teso and Vihiga districts
(Western Province) and in Homa Bay, Kisii, Kisumu,
Rachuonyo and Siaya districts (Nyanza Province), in all
of which a survey was conducted. Sweet potato fields
with a 3- to 5-month-old crop were randomly sampled
along rural roads or paths at approximately 2-5 km in-
tervals. A total of 327 vines obtained from symptomatic
plants were collected and transferred to Jomo Kenyatta
University of Agriculture and Technology (JKUAT), De-
partment of Horticulture where they were planted in
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15-20 cm diameter pots in sterile soil, in an insect-proof
screenhouse. Plants were sprayed regularly with insecti-
cides against aphids and whiteflies to avoid virus spread
among them.

Sweet potato samples were subjected to serological
assays for viruses using nitrocellulose membrane en-
zyme-linked immunosorbent assay (NCM-ELISA) kits
as described by Gibb and Padovan (1993). One cen-
timeter-diameter disc was taken from a leaf at the top,
middle and bottom of the stem from each plant and
used for serological testing (Gibb and Padovan, 1993).
Polyclonal antisera specific to SPFMV, SPCSV, SPM-
MYV, SPCFV, SPMSV, SPCa-LV, SPLV, C-6, SPVG and
CMV as well as negative and positive controls were ob-
tained from the International Potato Center (CIP, Lima,
Peru). The development of a purple color on nitrocellu-
lose membrane confirmed virus positive samples
(Gutierrez et al., 2003).

Total RNA was extracted from the leaves of samples
determined to be infected with CMV from the serologi-
cal analysis and from one healthy control. Fresh young
leaf tissue (100 mg) was ground to fine powder in liquid
nitrogen using motar and pestle. Total RNA was ex-
tracted from the leaves using RNeasy Plant Mini Kit

~ (Qiagen, USA) according to the manufacturer’s instruc-
tions. The integrity of the extracted RNA was evaluated
by electrophoresis in 1% agarose gel stained with ethid-
ium bromide. Total RNA was used to amplify a CMV
coat protein (CP) sequence fragment by RT-PCR using
CMV-specific primers, 5-GCCGTAAGCTGGATG-
GAC AA- 3’ (forward) and 5’-TATGATAAGAAGCT

Plants infected (%)

ABCDEFGHI JKLMNOPAQ

Infecting viruses

Fig. 1. Proportion (%) of single and mixed virus infections
detected by nitrocellulose membrane enzyme-linked im-
munosorbent assay in symptomatic sweet potato plants in
Western Kenya. A. Sweet potato feathery mottle virus
(SPFMV); B. Sweet potato chlorotic stunt virus (SPCSV); C.
Sweet potato mild mottle virus (SPMMV); D. Sweet potato
chlorotic fleck virus (SPCFV); E. Cucumber mosaic virus
(CMV); E SPFMV+SPCSV; G. SPFMV+SPMMV; H.
SPFMV+SPCFV; 1. SPFMV+CMYV; J. SPCSV+SPMMYV;, K.
SPCSV+SPCFV,; L. SPCSVV+CMV; M. SPCFV+SPMMV;
N. SPFMV+SPCSV+ SPMMV; O. SPFMV+SPMMV+
SPCFV; P. SPEMV+SPCSV+CMV; Q. SPFMV+ SPCSV+SP-
MMV+SPCFV. -
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TGTTTCCG-3’ (reverse) (Wylie ez al, 1993). The
primers were synthesized by Sigma Life Sciences Cor-
poration (Germany).

Reverse transcription (RT) was performed in an 18.8
pl reaction mixture using Omniscript Reverse Tran-
scription Kit (Qiagen, USA). Three pl of total RNA
(concentration 1 pg/pl), 0.2 ul of reverse primer, 0.3 pl
of random primer and 9.5 pl of RNase-free H,O were
incubated at 70°C for 10 min, then cooled in ice. For
first strand cDNA synthesis, 2 pl of 10x strand buffer,
0.3 ul of 5 mM dNTP mix, 0.5 pl of Omniscript Reverse

" Transcriptase (Qiagen, USA), 0.5 pl of RNase inhibitor

and 2.5 pl of RNase-free H,O were added to the reac-
tion tube and the mixture further incubated at 42°C for
1 h. PCR was performed using the Taq PCR Master Mix
Kit (Qiagen, USA). PCR reaction mixture (20 ul) con-
sisted of 10 pl of PCR Master Mix (containing MgCl,,
dNTP mix, Taq polymerase and PCR buffer), 4 pl of Q-
Solution (Qiagen, USA), and 0.3 pl each of forward and
reverse primer, 1 pl of cDNA (1 pg/pl) and 4.4 ul of
RNase-free H,0O. PCR was carried out using the follow-
ing cycling conditions: one cycle at 95°C, 5 min for ini-
tial denaturation followed by 35 cycles 96°C, 5 sec for
denaturation, 6°C, 5 sec for primer annealing and 72°C,
30 sec for extension and a final extension at 72°C for 1
min. PCR products were analyzed by electrophoresis
using 1% agarose gel stained with ethidium bromide
and DNA bands were visualized under UV light.

Results (Table 1) shows the proportion of samples by
district that reacted positive to at least one of the virus-
specific antisera used in the serological tests. Out of the
327 samples tested, 89% were infected whereas 11%
gave negative results. Samples from Western and Nyan-
za Provinces showed 94% and 84% infection, respec-
tively. Samples from Bungoma, Busia, Kakamega, Kisii
and Rachuonyo were totally infected, whereas those
from Siaya (Nyanza Province) showed the lowest infec-
tion rate (60%).

Five viruses namely SPFMV, SPCSV, SPMMYV,
SPCFV and CMV were detected by serology (Table 2).
SPFMV, which was the most widespread, was found in
all the 10 districts surveyed with frequencies ranging
from 60% to 100%, and an average infection rate of
89% (293 of 327 samples). SPCSV ranked second as it
occurred in 179 (55%) samples. SPMMYV, SPCFV and
CMV had incidences of 17%, 12% and 5%, respective-
ly. In particular, SPMMV was recorded in 9 of 10 dis-
tricts, SPCFV in 8 of 10 districts whereas CMV, which
was the least widespread, was detected in 4 of 10 dis-
tricts, i.e. Bungoma (14%), Teso (11%), Kisii (10%),
and Rachuonyo (15%).

SPFMV, SPCSV, SPMMV, SPCFV and SPMSV had
previously been recorded from sweet potato in Kenya
(Ateka et al., 2004; Miano et al., 2006; Nyaboga et al.,
2008). The widespread occurrence of SPFMV in the re-
gion is in agreement with the notion that this virus oc-
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Table 1. Proportion of samples per district that reacted positive for one or more viruses.
Samples tested Plants positive to one
Province District (No.) or more viruses (%)
Western Bungoma 36 100
Busia 33 100
Kakamega 27 100
Teso 27 85
Vihiga 30 78
Mean 30 93
Nyanza Homa Bay 30 920
Kisii 27 100
Kisumu 30 70
Rachuonyo 57 100
Siaya 30 60
Mean 36 84
Table 2. Proportion (%) of sweet potato samples that reacted positive for different viruses.
Samples
Province District tested (No.) SPFMV SPCSV SPMMV SPCFV CMV
Western Bungoma 36 100 92 17 25 14
Busia 33 100 91 9 18 0
Kakamega 27 89 44 10 10 0
Teso 27 89 56 33 0 11
Vihiga 30 90 50 10 10 0
Mean 30 94 67 16 13 5
Nyanza H/bay 30 90 50 10 5 0
Kisii 27 100 44 11 6 10
Kisumu 30 70 50 20 20 0
Rachuonyo 57 100 42 32 21 15
Siaya 30 60 30 0 0 0
Mean 36 84 43 15 10

curs virtually wherever sweet potato is grown, including
countries in tropical and sub-tropical as well as temper-
ate regions (Moyer and Salazar, 1989; Salazar and
Fuentes, 2001). The widespread occurrence of SPFMV
(89%) as compared with the other four viruses detected
can depend on the way farmers select planting materi-
als. Since sweet potato plants that are singly infected
with SPFMV exhibit mild or no clearly visible symp-
toms (Gibson ez al., 1997), farmers may not be able to
exclude SPFMV-infected cuttings from the planting ma-
terials they visually select for the next crop, thereby
maintaining this virus.

Over 80% of the samples tested showed presence of
mixed infections. The most common infection combina-
tion was that of SPFMV+SPCSV and was detected in
52% of the samples (Fig. 1). Other dual infection combi-
nations were SPFMV+SPMMV (13 %), SPFMV+SPCFV

(14%), SPFMV+CMV (4%), SPCSV+SPMMV (9%),
SPCSV+SPCFV (10%) and SPCFV+SPMMV (5%).
The most widespread triple infection detected was by
SPFMV+ SPCSV+SPMMYV which occurred in 9% of the
samples. Other triple infection combinations were
SPFMV +SPCSV+SPCFV (2%) and SPFMV+ SPCSV+
CMV (1%). The most complex virus infection involving
four viruses (SPFMV+ SPCSV+SPMMV+SPCFV) was
detected in 3 samples (1%).

The high frequency of dual infection by SPFMV and
SPCSV concurs with previous findings (Mukasa ez 4l.,
2003; Ateka ez al., 2004; Tairo et al., 2004; Miano e? al.,
2006; Nyaboga et al., 2008). In fact, co-infection of
SPFMV and SPCSV causes sweet potato virus disease
(SPVD), the most economically important disease of
sweet potato (Gibson ez al., 1998; Mukasa et 4l., 2003).
This viral mixture leads to a synergistic effect that re-
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sults in more severe damage to sweet potato than it
would occur if the crop were infected by any of the two
viruses (Gutierrez e al., 2003). All CMV-infected plants
carried SPFMV. Also this finding is in agreement with
previous reports (Cohen et al., 1988), suggesting a syn-
ergistic co-existence between the two viruses.

Of the 327 symptomatic samples tested, 89% were in-
fected by at least one virus. Such a high infection inci-
dence could be attributed to the piece-meal harvesting
and continuous cropping which are practiced in the re-
gion, thereby providing a continuous reservoir of the in-
fecting pathogens. Since the high incidence of viruses in
sweet potato is mainly due to the use of infected planting
materials (Gutierrez et al., 2003), there is an urgent need
to develop in Kenya a programme for the production of
a virus-free plants from which farmers could obtain clean
planting materials for vegetative propagation. Although
samples for testing were selected based on the presence
of virus-like symptoms, 11% of them did not react with
any of the ten virus-specific antisera used in this study.
This suggests the presence of new still unknown viruses
or of variants of known viruses that are not recognized by
the antibodies used. More assays targeting viruses other
than those tested in this study is necessary.

Total RNA extracted from 12 samples that were
CMV-positive when tested by NCM-ELISA, were sub-
jected to RT-PCR using CMV-specific primers to con-
firm that the positive reaction did not result from con-
tamination or was not an artifact. In all cases, amplicons

of the expected size (670 bp) were obtained from the

serologically positive samples but not from CMV-free
controls. To the best of our knowledge, this is the first
report of CMV from sweet potato in Kenya.

ACKNOWLEDGEMENTS

The authors acknowledge CIDA, AU/NEPAD, Be-
cANet and ILRI for funding this research. The Director
of the Institute of Biotechnology Research (IBR), Jomo
Kenyatta University of Agriculture and Technology
(JKUAT) is also acknowledged for allowing this work to
be carried out in his laboratory.

REFERENCES

Ateka E.M., Njeru R.W., Kibaru A.G., Kimenju J.W., Barg E.,
Gibson R.W., Vetten H.J., 2004. Identification of viruses
infecting sweet potato in Kenya. Annals of Applied Biology
144:371-379.

Aritua V., Barg E., Adipala E., Vetten H.J., 2007. Sequence
analysis of the entire RNA genome of a sweet potato
chlorotic fleck virus isolate reveals that it belongs to a dis-
tinct carlavirus species. Archives of Virology 152: 813-818.

Carey E.E., Gichuki S.T., Ndolo PJ. Turyamureeba G.,
Kapinga R., Lutaladio N.B., 1997. Sweet potato breeding

Journal of Plant Pathology (2010), 92 (3), 797-801

for Eastern, Central and Southern Africa: An Overview.
Proceedings of the 4 Triennial Congress of the African
Potato Association, Pretoria 1997: 89-93.

Cohen J., Loebenstein G., Spiegel S., 1988. Infection of sweet
potato by Cucumber mosaic virus depends on the pres-
ence of Sweet potato feathery mottle virus. Plant Disease
72:583-585.

Geddes A.M.W., 1990. The relative importance of crop pests
in sub-Saharan Africa. Natural Resources Institute Bulletin,
No. 36.

Gibb K.S., Padovan A.C., 1993. Detection of Sweet-potato
feathery mottle potyvirus in sweet-potato grown in north-
ern Australia using an efficient and simple assay. Interna-
tional Journal of Pest Management 39: 223-228.

Gibson R.W., Aritua A., 2002. The perspective of sweet pota-
to chlorotic stunt virus in sweet potato production in
Africa: A review. African Crop Science Journal 10: 281-310.

Gibson R.W., Mwanga R.O.M., Kasule S., Mpembe 1., Carey
E.E., 1997. Apparent absence of viruses in symptomless
field-grown sweet potato in Uganda. Annals of Applied Bi-
ology 30: 480-490.

Gibson RW., Mpembe 1., Alicai T., Carey E.E., Mwanga
R.O.M,, Seal S.E., Vetten H.J., 1998. Symptoms, etiology
and serological analysis of sweet potato virus disease in
Uganda. Plant Pathology 47: 95-102.

Gutierrez D.L., Fuentes S., Salazar L.F, 2003. Sweet potato
virus disease (SPVD): Distribution, incidence and effect on
sweet potato yield in Peru. Plant Disease 87: 297-302.

IsHak J.A., Kreuze J.E, Johansson A., Mukasa S.B., Tairo F,
Abo El-Abbas EM., Valkonen J.P.T., 2003. Some molecu-
lar characteristics of three viruses from SPVD-affected
sweet potato plants in Egypt. Archives of Virology 148:
2449-2460.

Kapinga R.E., Ewell P.T., Jeremiah S.C., Kileo R., 1995. Sweet
potato in Tanzanian Farming and Food Systems. Implica-
tions for Research. International Potato Center (CIP) Sub-
Saharan Africa Regional Office, Nairobi, Kenya, and Min-
istry of Agriculture, Dar-es-Salaam, Tanzania.

Karyeija R.E, Gibson R.W., Valkonen J.P.T., 1998. Resistance to
sweet potato virus disease (SPVD) in the wild East African
Ipomoea spp. Annals of Applied Biology 133: 39-44.

Miano D.W., LaBonte D.R., Clark C.A., Valverde R.A., Hoy
M.W., Hurtt S., Li R., 2006. First report of a begomovirus
infecting sweet potato in Kenya. Plant Disease 90: 832.

Moyer J.W., Salazar L.E, 1989. Viruses and virus-like diseases
of sweet potato. Plant Disease 73: 451-455.

Mukasa S.B., Rubaihayo PR., Valkonen J.P.T., 2003. Inci-
dence of viruses and virus-like disease of sweet potato in
Uganda. Plant Disease 87: 329-335.

Nyaboga E.N., Ateka E.M., Bulimo W.D., 2008. Serological
detection of virus diseases of sweet potato in Kenya, Jour-
nal of Applied Biosciences T: 222-229.

Otim-Nape G.W., Maruthi M.N., Thresh J.M., 2000. The in-
cidence and severity of cassava mosaic disease in Uganda.
1990-1992. Tropical Science 38: 25-37.

Salazar E.L., Fuentes S., 2001. Current Status of major virus
diseases of sweet potatoes. Proceedings International
Workshop on Sweet Potato Cultivars Decline Study,
Miyakonojo 2001: 14-19.

This content downloaded from
41.89.192.2 on Wed, 29 Jul 2020 11:16:55 UTC
All use subject to https://about.jstor.org/terms



Journal of Plant Pathology (2010), 92 (3), 797-801

Tairo F,, Kullaya A., Valkonen J.P.T., 2004. Incidence of virus-
es infecting sweet potato in Tanzania. Plant Disease 88:
916-920.

Thottappilly G., Dahal G., Lockhart B.E.L., 1993. Viruses
and virus diseases of maize in tropical Africa. Plant Pathol-
ogy 42: 492-509.

Tushemereirwe W.K., Kangire A., Kubiriba J., Nakyanzi M.,
Gold C.S., 2004. First report of Xanthomonas campestris

pv. musacearum on banana in Uganda. Plant Pathology 53:
802-807.

Received December 14, 2009
Accepted March 22, 2010

Opiyoetal. 801

Untiveros M., Fuentes S., Salazar L.F,, 2007. Synergistic inter-
action of Sweet potato chlorotic stunt virus (Crinivirus) with
carla-, cucumo-, ipomo-, and potyviruses infecting sweet
potato. Plant Disease 91: 669-676.

Wylie S., Wilson C.R., Jones R.A.C., Jones M.G.K., 1993. A
polymerase chain reaction assay for Cucumber mosaic
virus in lupin seeds. Awustralian Journal of Agricutural Re-
search 44: 41-51.

This content downloaded from
41.89.192.2 on Wed, 29 Jul 2020 11:16:55 UTC
All use subject to https://about.jstor.org/terms



	Contents
	p. 797
	p. 798
	p. 799
	p. 800
	p. 801

	Issue Table of Contents
	Journal of Plant Pathology, Vol. 92, No. 3 (November 2010) pp. 549-819
	Front Matter
	Obituary
	ROBERT G. MILNE (1934-2010) [pp. 549-549]

	Letter to the Editor
	COMPREHENSIVE LIST OF NAMES OF PLANT PATHOGENIC BACTERIA, 1980-2007 [pp. 551-592]

	EFFECTS OF PAENIBACILLUS STRAINS AND CHITOSAN ON PLANT GROWTH PROMOTION AND CONTROL OF RALSTONIA WILT IN TOMATO [pp. 593-600]
	POPULATION DYNAMICS OF XANTHOMONAS CITRI subsp. CITRI ON SYMPTOMLESS CITRUS FRUITS UNDER SAUDI ARABIA CONDITIONS AND EFFECT OF POST-HARVEST TREATMENTS ON SURVIVAL OF THE BACTERIA [pp. 601-605]
	ASSESSMENT AND HERITABILITY OF PRODUCTIVITY AND TOLERANCE LEVEL TO PHYTOPHTHORA MEGAKARYA IN TWO HYBRID POPULATIONS OF THEOBROMA CACAO [pp. 607-617]
	DETECTION, CHARACTERIZATION, EPIDEMIOLOGY AND ERADICATION OF PLUM POX VIRUS MARCUS TYPE IN SPAIN [pp. 619-628]
	MOLECULAR DIAGNOSTICS TO ASSESS THE PROGRESSION OF PHOMA TRACHEIPHILA IN CITRUS AURANTIUM SEEDLINGS AND ANALYSIS OF GENETIC DIVERSITY OF ISOLATES RECOVERED FROM DIFFERENT CITRUS SPECIES IN TUNISIA [pp. 629-636]
	STUDIES ON ANTHOSTOMA DECIPIENS INVOLVED IN CARPINUS BETULUS DECLINE [pp. 637-644]
	POSTHARVEST BIOLOGICAL CONTROL OF MELON PATHOGENS USING BACILLUS SUBTILIS EXWB1 [pp. 645-652]
	ISOLATION AND CHARACTERIZATION OF PSEUDOMONAS AERUGINOSA WITH ANTAGONISTIC ACTIVITY AGAINST PYTHIUM APHANIDERMATUM [pp. 653-660]
	ALTERNARIA SPECIES INFECTING BRASSICACEAE IN THE BRAZILIAN NEOTROPICS: GEOGRAPHICAL DISTRIBUTION, HOST RANGE AND SPECIFICITY [pp. 661-668]
	CHARACTERIZATION OF CHANGES IN PHENOTYPE AND GENOTYPE OF PHYTOPHTHORA INFESTANS ISOLATES FROM INDIA [pp. 669-677]
	MODE OF TRANSMISSION OF PARIETARIA MOTTLE VIRUS [pp. 679-684]
	GENETIC DIVERSITY OF FLEXIVIRUSES INFECTING POME FRUIT TREES [pp. 685-691]
	DISEASE SYMPTOMS AND MINERAL NUTRITION IN ARABIDOPSIS THALIANA IN RESPONSE TO VERTICILLIUM LONGISPORUM VL43 INFECTION [pp. 693-700]
	EFFECT OF CLOVE OIL ON PLANT PATHOGENIC BACTERIA AND BACTERIAL WILT OF TOMATO AND GERANIUM [pp. 701-707]
	HISTOLOGICAL AND INITIAL MOLECULAR ANALYSIS OF UG99, THE SR31-BREAKING RACE OF THE WHEAT STEM RUST FUNGUS [pp. 709-720]
	MOLECULAR AND BIOLOGICAL CHARACTERIZATION OF AN ISOLATE OF APPLE STEM PITTING VIRUS CAUSING PEAR VEIN YELLOWS DISEASE IN TAIWAN [pp. 721-728]
	EXPANSION AND VARIABILITY OF THE PTR TOX A GENE IN POPULATIONS OF PYRENOPHORA TRITICI-REPENTIS AND PYRENOPHORA TERES [pp. 729-735]
	POTENTIAL BIOLOGICAL CONTROL PSEUDOMONAS sp. PCI2 AGAINST DAMPING-OFF OF TOMATO CAUSED BY SCLEROTIUM ROLFSII [pp. 737-745]
	Short Communication
	DEFENCE GENES AND ANTIOXIDANT ENZYMES IN STAGE-DEPENDENT RESISTANCE TO RICE NECK BLAST [pp. 747-752]
	HETEROGENEITY IN FUSARIUM SPECIES AS REVEALED BY INTER-RETROTRANSPOSON AMPLIFIED POLYMORPHISM (IRAP) ANALYSIS [pp. 753-757]
	MONITORING OF PLUM BARK NECROSIS STEM PITTING ASSOCIATED VIRUS AND MOLECULAR CHARACTERIZATION OF SOME ISOLATES [pp. 759-763]
	OBTAINING ISOLATES OF MICROCYCLUS ULEI, A FUNGUS PATHOGENIC TO RUBBER TREES, FROM ASCOSPORES [pp. 765-768]
	DEVELOPMENT OF A TaqMan REAL-TIME PCR FOR SENSITIVE DETECTION OF THE NOVEL PHYTOPLASMA ASSOCIATED WITH COCONUT YELLOW DECLINE IN MALAYSIA [pp. 769-773]
	POWDERY MILDEW ON RASPBERRY IS GENETICALLY DIFFERENT FROM STRAWBERRY POWDERY MILDEW [pp. 775-779]
	CHARACTERIZATION AND GENETIC DIVERSITY OF PSEUDOMONAS SYRINGAE FROM STONE FRUITS AND HAZELNUT USING REPETITIVE-PCR AND MLST [pp. 781-787]
	IDENTIFICATION AND CHARACTERIZATION OF AN OLIVE LATENT VIRUS 1 ISOLATE FROM A NEW HOST: SOLANUM LYCOPERSICUM [pp. 789-792]
	DETECTION OF BEET SOIL-BORNE VIRUS AND BEET VIRUS Q IN SUGARBEET IN GREECE [pp. 793-796]
	SURVEY OF SWEET POTATO VIRUSES IN WESTERN KENYA AND DETECTION OF CUCUMBER MOSAIC VIRUS [pp. 797-801]
	IDENTIFICATION AND CHARACTERIZATION OF XANTHOMONAS ARBORICOLA pv. CORYLINA CAUSING BACTERIAL BLIGHT OF HAZELNUT: A NEW DISEASE IN POLAND [pp. 803-806]
	FIRST REPORT OF PANTOEA ANANATIS ASSOCIATED WITH LEAF SPOT DISEASE OF MAIZE IN POLAND [pp. 807-811]
	MOLECULAR CHARACTERIZATION OF TURKISH ISOLATES OF PEAR BLISTER CANKER VIROID AND ASSESSMENT OF THE SEQUENCE VARIABILITY OF THIS VIROID [pp. 813-819]

	Back Matter



