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ABSTRACT

The efficiency of four seed health testing techniques namely the blotter, deep- freezing
blotter, ragdoll and agar plate methods in detecting seed-borne fungi of African yamm bean,
Sphenostylis stenocarpa (Hochst ex. A. Rich) Harms seeds was evaluated. The blotter method
was found to be the most suitable testing technique for detecting Aspergilus flavus, A niger, A
terreus, A. ochraceus, Botryodiplodia theobromae, Colletoritchim dematium, C. gloeosporiodes
and Curvidaria lunata in seeds pretreated with 1% available chlorine for 5 minute as well as in
untreated seeds. The deep-freezing blotter method was superior to the other methods in detecting
Fusarium moniliforme, F. semitectum, Chaetomiwmn sp. and Cephalsorinm sp. The incidence of
Macraphomina phaseoling and Penicillium spp. were recorded more in the agar plate method
than in the other fungi recorded but gave highest percentage seed germination in both untreated
and chlorine pretreated seeds in all the four sampled tested.
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INTRODUCTION
A frican yam bean, Sphenostylis stenocarpa
{Hochst ex. A Rich) Harms seeds have
been associated with any seed-borne fungi
some of which are of planting and quarantine
values {Nwachukwu and Umechrurba, 1991),
Systematic investigations to evaluate seed health

testing methods for the detection of seed-borne

fungi of economic importance of this crop have
been done. Maduekwe and Umechruba (1992)
evaluated the classical seed-testing methods for
the detection of cowpea seed-borne fungi and
found the blotter and the agar-plate methods to
be better than the deep-freezing blotter method
and the ragdoll methods in the detection of
Aspergillus flavus, Aspergillus niger, Aspergillus
terreus, Fusarium moniliforme, Marcrophomina
phaseofina and Penicillium sp., while the blotter
method was the only method that detected
Curvularia lunata. in seed-borne mycoflora
studies of sorghum seeds used for malting at the
Jos International Brewery, Zuwahu and Akueshi
{1989} most frequently isolated A. flavus and P.
citrinum from the seeds tested out of 14 fungi
isolated. Michail et al. (1979) reported that the
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blotter method was superior to the agar plate
method for detections Cephalosporium sp.,
Fusarium moniliforme, F. semitectum and
Myrothecium verrucaria on seeds of soybean.
They also recommended agar plate method for
the detection of Macrophomina phaseolina in
soybean. Detection of Cochliobolus specifer, F.
equiseti and F. -solani was equally good on
blotters and agar. Scheitza and Kriiger (1980)
reported that the deep-freezing blotter method
used by Limonard (1966) on tomato seeds was
the most useful and reliable. Singh et a/., (1974)
recommended the deep-freezing method for
routine seed health testing of maize. Out of the
four methods used by Sinha and Khare {1978},
the standard blotter method was found to be the
best for the detection of seed-borne fungi of
cowpea. Srivastava and Gupta (1981), obtained
higher numbers of fungi in the blotter method
than in the agar plate method in seed health
testing of Zinnia.

This present study was undertaken 1to
determine the seed health testing’ methods for
the detection of important seed-borne fungi of
African yam bean. Results of this study will be
helpful to plant pathologists working on routine
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seed health testing in Seed Companies as well as
those working in Research and Plant Quarantine
Departments, because about 90% of the food
crops grown world-wide and the plant
germplasm being distributed between and wlthin
countries are propagated by true seeds
(Neergaard, 1979). Many' plant pathogens
(bacteria, fungi nematodes and viruses) affecting
the food crops and the plant germplasm are seed
borne and seed transmltted Seed transmlssron
is an efficient method of transporting plant
path)gens through time and space; and seed
trancmission has been responsible for the
introduction of many diseases into dlfferent
countries over the years (Neergaard 1979)
Therefore, the quality of seeds must be known
before they are sown,
testrng with recommended methodls). in
conjt'mctlon with seed health certification
schemes will help control spread of seed-borne
pathogens from season to season and from one
area to another. .

MATERIALS AND METHODS

Sourbe of seed samples: Four seed 'samples
used in this study were oetamed from Mbaise in
Imo State, Nrgerra Mbaise is one of the m ;or
towns where Afncan yam - bean is grown
South-Eastern State of ngerra. . Seeds flom
Mbaise were preferred to seeds from other
towns because they were found to be heavily
infeczed with different fungal pathogens when
comysared with seed samples from other towns
(Nwechukwu and Umechuruba, 1991).

_.....,.,,,; —

T ng Procedures

Regular seed health _

made .on the fourth and seventh days of
incubation.

Deep:freezing blotter method:- The seeds
(untreated and 1% chlorine pretreated for 5
mins) were plated as described in the blotter
method. The dishes containing the seeds:were
first incubated at 20 + 2°C for 24 hours; then
transferred 1o the deep freezer (20°C) for 24
hours only and incubated again at 20 + 2°Cin
complete darkness for five days

Ragdoll (rolled towel) method:- One hundred
seeds were placed on two layers of water
soaked towels (48 x 48cm) and then covered
with another layer of water-soaked towel of the
same size. The Towels were rolled and tﬁe end
closed with rubber bands. The rolls were then
wrapped with alunminium foil and incubated at

20 +« 2°Cin complete darkness for seven days.

At the end of unrolled and the seeds examined

Blotter methods:- Ten seeds, both untreated and‘ '

1% ’chlonne pretreated (obtalned frotn 1¥
sodlum hypochlorite) for' & mins were plate :per
Petri dlSh {9 cm diam) containing three layers if
water -soaked blotters. The dishes were
mcubated for seven days at 20=% 2°9C in
complete darkness.

Agar plate method:- Untreated seeds and seeds
pretreated with 1% chiorine for .5 min were
plated on potato dextrose agar (PDA) medlum in
Petri dishes at the rate of ten sekds per dish.
Seeds were incubated as described as in the
standard blotter method. Recording of fungr was

0%
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carefthlly under the sterobinocular microscope for

seed-borne fungi. Four replicates of 100 seeds in

each towels were made. In each of the

methods, seeds were examined under

sterobinocular microscope (6 50x):~ for

identification :of fungi. Whenever necessary

slldesl were prepared and exammed under a
compbund mtcroscope for confirmation of fungal

identification.: A total of 400 seéds were used in

each treatment per sample, in each method

RESULTS

The results of the comparative study of four
incubation methods {agar plate, ragroll, standard
blotter and deep-freezing blotter} for the
detectron of‘seed bornes fungl associated wrth,'
yam bean seeds are shown in Table la "
. The four-methods were' effective-in the
recovjry ofAsperg/llus flavus, A niger, A terreus,
Botr odlplodla theobromae, Fusarium
moniliforme, F. semitectum, Chaétomium sp. and
Cephalosporium sp. The blotter method was
found 1o be the most suitable testing technique
for the detection of A. F/avus, A terreus, A
ochraceus, B. theobromae, Co//etrotr/chum
dema.t iun . C. gloeosporides :and C‘urvu/ar/a
lunata (Table 1aand 1b). The hrghest records of
Macrophom/né phaseo//na and Pen/cr/I/um xspp h
were made by the agar plate: method: in both
pretre.lated and untreated seeds. Ragdoll method
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gave-the lowest percentage recovery of all the
fungi recorded and highest percentage seed
germination in both untreated and pretreated
seeds.

In general, 1% available chlorine reduced the
infection percentages of all the fungi in the four
sample tested while the untreated seeds gave
higher counts of all the fungi in the four methods
(Table 1a and 1b).

DISCUSSION

The results of this study revealed that the
standard blotter method and the deep-freezing
‘blotter method were both satisfactory in
detecting fungi infection in African yam bean
seeds. The blotter method was capable of
detecting most seed-borne fungi at their
maximum frequencies while deep-freezing blottgr

method was more sensitive in detecting some -

fungi with very low infections. The deep-freezing
method also suppressed the incidence of some
saprophytic fungi such as Penicillium spp. and
Rhizopus stolonifer. The effectiveness of these
two methods in the detection of seed-borne
fungi in various crops has been reported by many
workers (Michail et a/., 1979; Scheita and Kriiger
1980; and Srivastava and Gupta, 1981). We
therefore, recommended that the blotter method
be used when testing African yam bean seed
sampled for planting value and for testing the
efficacy of seed dressing chemicals on seed-
borne fungi,while the deep-freezing blotter
methed should be used for quarantine purposes.
The agar plate method should be used
specifically for the detection of M. phaseolina
and Penicillium spp since this method is very
sensitive in the detection of the two fungi. On
the other hand the Ragdoll method should be
considered when measuring percentage seed
germination of African yam bean seeds.

REFERENCES

Limonard, T.(1966). A modified blotter test for
seed health., Netherlands Journal of Plant
Pathology 72:319-321

Maduekwe, B.0O. and Umechuruba, C.1. (1992).
Evaluation of classical seed health testing
methods for the detection of cowpea seed-
borne fungi. Nigerian Journal of Botanty 5: '
119-124.

125

Michail, S.H.. Abd-EL-Rehim, M.A and Abu

Elgasim, E.A. (1979). Seed health testing of
soybean in Egypt. Acta Phytopathologica
Academiae Scientiatum Hungericae 14: 371
- 377.

Neergaard,P: (1979). Seed Pathology.
Revised edition. Vol.2. 1191 p. London. The
Macmillan Press Ltd.

Nwachukwu, E. O. and Umechurbua, C.L

{1991).Seed-borne fungi associated with African
yam bean seeds in four Eastern Statesof
Nigeira. Seed Research 19{1): 13 - 20.

Scheitza, R. and Kriiger, J. (1980).
Vergleichende Methodische Untersuchungen
else Samenbefalles Von Weizen durch
Septoria. Zeitshrift -fur pflanzenkrankeitien
und pflanzenshutz 87: 183 - 199,

Singh, D.V., Mathur, S.B., and Neergaard P.

{(1974). Seed health testing of maize. Evaluation
of testing techniques, with special reference
to Drechslera maydis. Seed Science and
Technology 2:349- 365.

Sinha, 0O.K. and Khare, M.N. (1979).
Comparative efficacy of four methods for the
detection of.seed-borne . fungi of
cowpea. The Mysore Journal of Agricultural
Sciences, 12: 437-440.

Srivastava, R.N.:and Gupta, J.S. (1981). Seed
Mycoflora of Zinnia from India. /ndian
Phytopathology 34: 156 - 161.

Zuwahu, S.D. and Akueshi, C.0. (1989). Seed-
borne mycoflora of sorghum used for malting
at the Jos International Brewery. WNigerian
Journal of Botany 2: 103 - 108.



- . ‘poyrow yoeo ut djdwes 1od Paisal 219M SP3
Surlsa) 1noj AQ spaas ueaq wiek UBdLYY pajeaniun jo sojdwies paas INoj ul paplo

poypwu 1933019 13unj

0'SS $'6S. 00y 0 0 0+ 0 - 0’8y UONEUILLST P3IS % -
oY 6V ss 08 8y Lv 6€ TS LS9 (5000 asT
0 0 - 0 -0 0 0 0r “gr 8 “ds sysdowtoyd ...
§°0T 80T ooy $8¢ SOl 081 £S5l S8 0°0¢ “dds wnyjjroniod ~
0 0 o1 0T 80 So o0 = Ol o putjoasoyd
0 0. 0 0 0 so 08 ST €6l €9 umodIUds o
001 0SZ 08I 05 00T S0f €9¢ €ST 06 8TY 0's¢< autiofijont "

0. -0 0 0 0 0 0 0 S0l 0 -ds wniiodsopoyda?)

0. 0 0 0 0 0 0 0 1%7% Q'C °  Dbunj DLIDIRAILY)

o 0. 0 0 0 0 0 ST 0 0’8 . $aporiodsaols )

0o- 0 0 0 0 oy 01 S0 €1 €7l wnyowdp ")

0 0 0 0 0 0 $T O €T 0o . ds wnjuo1any ).

007 €01 007 091 067 0¥FZ SO0 00€ €07 0L 00¢ €91 08 apl0.1qoa1 g

ce €T €l oS¢  O0SI 091 0Sl Iz SO0l O¢€l 01T 0§l S8 SRaLId] Y

0 00 0 0 0 0 gz 0 -0S 0 00l O €6l SHAODAHIO Y.

07 07T 00¢ 08E OSy 0SS 01 09 0€€ 00T 079 0LE 009 £a31 Y

00y 08E 0F6¢E gop €€ OSy 079 06y 099 06E 008 SIS 08 snao)f 'y

£ (4 I z 1 14 € z I 14 £ (4 I

Jqunu jdwueg
poyjoui jjop3ey - poYRui A)¥jd 463y puyic e Furzaaay-daa(y

3s 00F Spoyleuw

551 15UN] SUI0Q-Pads JO 9ouapioul a5eueosad uedjy ¥l AqEL
toury qQ-poss j ptout W

© .
o~
-



018 008 08 O0OLL 899 S19 069 0T7L O 0 0 0 0SL 06S 00L 099 UOHRUIMLISE PIDS %,
6¢ 8C 9T €S 9¢ TI¢ (4% e 0¢ 'y T¢ % 9% £y  §¢ 9¢ (s00)as
0 0 0 0 0 0 0 0 0 0 0 01 0 0 0 0'C ‘ds szsdowoy 4
&L 0 0¢l 89 1t 021 001 ¢s¢€1 ¢S¢ €9 0§ €e 0or o€t o $'6 ‘dds wnyomay
0 0 0 0 ST €0 S0 S0 0 0 0 0 0 0 0 0 vuyoasvyd py
0 0 0 0 0 0 0 0 0 0 0l S0 0 0 0 0 WnI21UIS |
g8l &¢I €Il 001 00l ¢€I1 06 €0l €8l 00 SIE€ 88l S0l 09Z 007 O€l auLiofijuout .
0 0 0 0 0 0 0 0 0 0 0 0¥y 0 0 0 0 ds wnpiodsopoyda))
0 0 0 0 0 0 0 0 0 0 0 0l 0 0 0 0¢ DIpURY DLIDINAINY)
0 0 0 0 0 0 0 0 0 0 0 0¢ 0 0 0 0°s sapoLiodsoaold )
0 0 0 0 0 0" 0 0 0t 0T S0 0 S0 01 0S5 0 wuniOWIP )
0 0 0 0 0 0 0 0 0 0L 0 0 0 0 0 0 ds wnnworovy?)
€9 0 80L 001l 0LI S6 €0l 8SI 08I €T7C 00Z 80l <€TI 01 005 00b api0.1goay} “g
87 oy €6 68 0¢ ¢§9 €€ 801 ¢°¢ €€l 08 ¢S 0sl 081 ¢°¢ 07l Sna.uay 'y
0 0 0 0 0 0 0 0 0 0 0 14 0 € S0 ¢9 §n220.44o0 Y
€8l 88T S9T 01T S6T 81y €O0b S8 89T O0¥E 08T ST SLI 095 00 8'8¢C A28y
€1€ 687 Cs¢ €LE OPT 86T 08C 80 €€T 8€E €07 89¢ §67Z 01IS 005 0SS snavyf 'y
14 € [4 I 14 € (4 I L4 € [4 I 14 € (4 I
Jqunu djdueg
poyau JjopSey poyjw elg 1e3y poylawi Smizaaay-daa(g poyiaw a31301g 13uny

‘Poyzew yoea ut Sjdwes 1ad pajsa) a1om sPIIs OOp “spoyfiew Sullse) Inoy Aq spass ueaq

we uedLYY JO Spaas pajeajald SULIO[YD %41 Jo sajdures pass 1o ur pap10oal 1SUNy SUI0G-Pass JO 3ouspIoul 95eIuddIad UBS q[ 3dqeL

127



