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In sxchange of germplasm seed examination is very important in
plant quarantine since they are likely to carry diseases. FPor detection
of infection physical examination of seed is done first under ary condition
with the aid of a magnifying lens. This is followed by biological exami-
nation in detail under the microscope. For identification of bactaria

and viruses special techniques are used which are mentioned here.

DRY SEED EXAMINATION

Seeds can be examined with the naked eye, under magnifying lans
or low povir stereoscopic microscope with magnification upto %0 to 60
times in qood light. The abnormsalities ocbserved on seeds can identify
the casual organismsi{pathogens) to a certain degree of accuracy as

mentioned below:

Sorghum
sl. Type of Description rathugens associated
No. abnormality with seed

1 Ergotted grain FPresence of slightly curved sphacelia sorghs
hard creas to light brown Syn. Claviceps sp.

sclerotia 10-12 long and

thick,
Smut sori Oval or conical dirty grey Sphacelothica sorghi
sac measuring 5-15 mm long {Grain t).

and 3-5 mm broad with sorus
skin intact.
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brormel it

3 Smutted grein

A Discoloured

seed.
5 Pycnidla
¢ Sclerotla

Description

Sorus sacs cylindrical,
elongste, end vsually
curved covered with whitish
membrane upto & ¢m in

length and 6-8 mm in width,

Sori solid, long black,often
curved and pointed messuring
Jto 18 m in length,

Norma! grain coated with
brown-black powder (smyt
spores).

Blackening of seed

Pink or red discolouration
of seeds.

Black spots (acervuli) on
the surface of the seed.
Presence of black erumpent

pycnidia on glumes and seed.

Round blackish scierotis

on the surface of the seed.
Several black, ovold or
allipsold sclerotia lmmersed

In the seed coat.

Pathogens associated
with seed
Tolyposporum

bereid

(Long smut)

Sphacelotheca cruenta

(Loose kerne! smut)

Sphacelotheca reiliana (Head smy:
S. songhe (Grain smut) or
Sphacelotheca camenta (Loose

kerne! smut)

Altermarda spp.
Curvularia spp.
Drechalera spp.

Fusarum spp.
Colletotrichum graminicola
Adcochyta songhi
Nacaophomina phaseol( and
Phoma spp.

Rhizoctonia bataticola

@loeocercospora sorghi
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No. abnormelity
1 Ergotted grain

Smyt sorl

Discoloured

seed

Chickpea

1 Pycnidia

2 Discoloured

seed

Groundnut

1 Discoloured

seed

?

Descrip

|

Dark brown sclerotia slightly
longer and harder than the normal
grain. Length )-S5 mm and width
.9 ) mm. '

The sorl are larger then normel
grain, 3-8 am long and 2-3 mm
broad, oval or 'P' shaped and
dark brown,

Blackening of seed

Pycnidia on seeds having concen-
tric brown deep lesions,

Seeds are lighter with wrinkled
surface, and dull in colour as
compared to healthy grains,

Yeliowish or white s!ime on seed.

Presence of bluish grey or bluish

black patches on seed coat.

Pathogens assoc!ated

with seed.

Claveceps fuadformis

Tolyposporium
peaicillanae

Altermarnia spp.

Curvulara spp. and

Drechslona spp.

Ascochyta rabied

Fusanium 0xysporum

f. sp.cieond

Bacteria

Sclexotium xolfaid
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2 Sclerotia

J  Bacterla

4 Spotting on pods

5 Galls on pods

Description

Stippling with small, light brown
spots on seed coat.

Smal! size seed with discoloured
seed coat.

Deformed seeds, reduced in size,

wrinkied, and seed coat discoloured

with round necrotic areas.

Small seeds, deformed, often with
split pericarps.

Minyte black sclerotia on seeds.
Flattened black irrequiar shaped

sclerotia on pods and seeds.

Blackened seeds
Pods with brown necrotic lesions/
Spots.

{arqge qalls on groundnut pods

MICROSCOPIC EXAMINATION

Washing and sedimentation:

Pathogens sssociated

with seed

Cylindrocladium
otalarae

Peanyt mottle virys

Tomato spotted wilt virus

Peanut stunt virus

Macrophomima phasco!
Sclerotuma spp.

Paeudomonas solanacevuwr
Pratulenchus brachiitis
(Nematode)

Nelowdoggne avenas i

{Nematoae|

To detect the smut spores and downy mildew oospores of sorghum and pear|

millet and fungi adhering on the surface of the seed such as conidia of

Cunvulania spp., Drechalena spp., and Fusarum spp. ete., the following

technique is employed:
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A fixed nuwber of seeds (100) are shaken vigorousiy in a given
quantity of water (25 ml} to which some detergent is added or In
alcohol for 10 minutes. The suspension thus obtained may be examined
or the suspendec spores may be concentrated by centrifuging, evaporating
or filtering the fluid. The concentrated fluid may be examined under
compound microscope after dlluting with fluid.

(The diagrams

of different specles of

Curvularca, Drechslera and Fusarium are given on pageid iy,

Embryo extraction method:

Pear! millet seeds (5¢) are soaked for 20 minutes in 100 ml of 10%
sodium hydroxide solution containing 0.05 g of trypan blue. The tempers
ture is maintained at 75°C. After the incubation for one hour at 55 to
60°C, the seeds are tipped in a plastic sieve (0.5 mm mesh size) and
washed for three minutes In running tap water. A fine brush is used for
continuous stirring during washing of these seeds. The washad seeds are
boiled in lactophenol for clearance. Blue stained Sclercdpora type
mycelium is clearly visible if present, In the form of a net around the
scutellar region,

This technique is very rapid. |[n this method, seed iy ready for
observation within 90 minutes. Due to the non-fragmentation of the

seed, we can know the exact location of mycelium within the seed,

INCUBATION TEST

Blotter method:

The seeds are sown on three layers of moist blotters placed In
sterile petri plates of 9 cm diameter. Number of seeds per petrl plate
may vary from 10 to 25, depending upon the size of the seed. The seeds
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are incubated for 7 days at 20°C + 2°C near ultra-violet ilight with
12 hours |ight followed by 12 hours darkness. After incubation,the
seeds are examined under sterso-binocuiar microscope (at 50 or 60 X

magnification) for the presence of fungi.

The above method provides excellent conditions for deveiopment
of mycellal growth and for sporulation of & wide range of fungi viz,
Altevaria, Cercospora, Colletotrchum, Cunvilana, Drechalera,
Adpergillus, Fusarium, Phoma, Gloeocercospona, etc.

Deep freez method:

This is the modified biotter method, In this method the seeds
are sown on three layers of moistened blotters placed in sterile petri
dishes. These plates are incubated at 10°C for three days to induce
germination, and further at 20°C for two days. The seed'ings are then
frozen at =20°C overnight. Then the plates are incubated at 20°C near
vitra violet, 12 hours light and 12 hours darkness for 5 to 7 days. The
dead seed!ings serve as media for growth of fungal pathogens. The
bacterial antagonisms are eliminated by adding a few drops of terramycin
to the blotters.

This method is useful for detection of Fusarium spp. and Septordia
spp. in cereals.

Agar plate method:

When compared to the blotter method, this method is time consuming
and also costllier. The seeds treated with 13 chlorine for § minutes are
plated immediately (without washing) on sultable agar medium. The seeds
are spaced as per their size, mostly 10 seeds per petri dish. The agar
medium used is either malt extract agsr or potato dextrose agar. The seeds
are incubated at a fixed temperature 20°C ¢ 2°C for a period of § to 8
doys (7 days commonly).
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The results are recorded by examimation of fungal colonies. An
experienced analyst familiar vith the colony charscters of fungi present
in certain seeds can identify and count colonies by naked sye. Por specific

identification, the pathogens should be examined microscopically.

Selective method

Pusariua oxysporum f. sp. cieeri

Csapsx Dox Agar method:

T™he seeds are pre-treated with 2.'5\ sodium hypochlorite solution
for 2 ainutes. The pre-treatsd seeds are sown on Crapax Dox agar msdia
in petri plates. The media contains sodfum nitrate 29, potassium
dihydrogen phosphate 19, magnesium sulphate 0.5 g, potassium chloride 0.5 g,
ferrous sulphate 0.01 g, sucrose 30 g, agar 20 g, distilled water 1 um,
750 mg diorysticin~§, 500 mg penta chloro nitrobenzene, 25 mg malchite
green and 2g yeast extract. The plates are incubated at (0°C for 8
days near ultra violet light alternated by 12 hours light and 12 hours
darkness.

This sethod 1s useful for detection of Fusarium uxysporum f. sp.

cicerl in chickpea.
SEEDLING SYNPTOM TEST

Hiltners brick stone method:.

A sterile brick stone granules with a maximus sige of )~4 mm is
used as meaium. Hundred kernels of cereals ars sown in each container and
covered with 3 cm of the medium. The medium is moistened with water so
that watering is not needed later. The containers are placed in darkness
at room tesperature and the results are recorded after two wesks. Seedling
attack especially by Fusarius should be recorded after three weeks. At the
time of recording the results, all the seeds and seedlings are removed from

the medium to enable close sxamination of the roots and coleoptiles for
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signs of disease.

This method is useful ‘or setection of cereal seed!ing pathogens.

Stendard soll method:

A uniform soil mixture 15 yved 2y medium. The medium for the test
iy prepared by mixing 3 parts of P’ soil (b parts of clay and 6 farts of
peat],l part of «terilized sand with 0.6 parts of water{by volume; for &
minutes to get uniformily. Seeds are sown in plastic muitipot trays. In
each pot only one seed s sown and covered with 3 to & cm of the medium,
These multipot trays are covered with polythylene bags to keep the moistyre
throughout the test period. The resuits pre recorded after 2 to ¥ weeks
of incubation depending on the kind of the seed and temperature. Cereals
are Incubated at 10°C for two weeks ‘or development of Fusanium spp. and
subsequent |y one week at 20°C for development of Septraca and Drechslena spp
At the time of recording the results al! the seeds anc seedlings are
removed from the medium to enable close examination of the roots and
coleoptiles for signs of disease.

This method is useful for detectior of cereal seedling pathogens.

Test tube agar method:

Test tubes of 16 mm diameter, containing 10 mi of water agar {2.5%)
are taken. In each tuwbe one seed |s sown on the agar medium. The tubes
are Incubated at 20°( or at suitable temperature depending on the nature
of the pathogen and the host under artificlial day light tubes of 12 hours
Iight and 12 hours darkness. To retaln moisture the tubes are covered in
groups by aluminium foils which is removed when the seed!ings have reached

the cover,
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The period of incubation depends on the time needed for the
development of seedlings and symptoms which generally vary from 10
to 14 days.

This procedure is more efficient than the blotter test as it
allows better development of seedlings and symptoms. The sysptoms
can be easily studied on roots and as well a8 on the green parts.

Water agar plate method for detection pf{ bacteria

Seeds are scaked in an antipiotic sclution such as suerofungin
at a concentration of 200 ppm for three to four hours. The seeds are
plated out on water agar (1.5%) after draining off the excess antibiotic
solution. In each petri dish, 15 seeds are placed and incubated at 20°C
in darkness. After 12 days the diseased seedlin g» show delayed germina-
tion and stunted growth. From infected parts the yellowish bacterial ooze
can be seen under the microscope. Further studies for identification of
bacteria cen be done by transferring bacterial ooze to a medium specific
for a particular type of bacteris. For Xanthomonas Dy medium 18 requirec.
campestris and other species of bacteria in cereals and pulse crops.

Phage-plaque method

This method invelves the use of bacteriophages specific for a known
species.

For multiplication of bacteria seeds are treated with 2% sodium
hypochlorite for 10 minutes, maceratec and incubated for 24 hours.
Sample of this material {s transferred into a sterile flask and a
standard suspension of phage particles is added. Samples of this mixturs

are plated immediately and after 6-12 hours, bacterial growth is compared
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vith the indicator bactsrium. FPresence of homologus bacteris is indicstec

by significant increase in number of phage particles in the second plating.

serological msthods

In this sethod different tests and procedures are followed, such
as slide aggiutination test, tube precipitin test, microprecipitin test,
letex flocculation test, sgar ge! double diffusion test, and immuno,
fluorescence method. An antiserum must be provided for each test.

Depending upon the antiserur these tests may be used for any pathogen.

INDICATOR TEST

Hypodermic injection methud

This method i1s based on the hyper ssnsitive reaction of plants.
With the help of a fine hypodermic needle the bacterial suspsnsions are
injected into the inter-cellular spaces of the tobacco leaf or stes.
The necrotic area developed over the leaf surface indicates the pathogen:-
city of the bacteria. Since only plant pathogenic bacteria are able to
induce necrosis or disease in tobacco, this method can be used for rapio

selection of the pathogenic isolates,

DETECTION OF GROUNDNUT VIRUSES

Mechanical transmission
Grafting:

On a normal seedling, a scior from infectea seedling 1s wedge
gratted. The grafted plant 1s maintainea at high level of humdity to

snsure grafting union and virus transmission.

Sap inocylation:

The young leaves with symptoms are maceratsd in a pestle and mortar



1

with addition of an equal! smount of distiiled water (weight/volume
basis). Whenever found necessary phosphate buffer (PN 7.8) and &
reducing agent (sodium bisulphite) for avolding viral inactivation
due to the onidation of the sap, are added. The extract thus obtalined
i's squeezed through the layers of the absorbent cotton wool. Ffor
inoculation, the leaves are first dusted with an abrasive (carborundom
or celite) and then rubbed with absorbgnt cotton woo! dipped into the
extract followed by gentle washing of the laaves after a fow minutes.
An insect proof glass house is used for keeping Inoculated plants,
Regular observations are made for local lesions or systemic symptoms,
French bean (Phaseolus vulgared L.) s used ss on indicator plant for

peanut mottle virus of groundnut.

Serological methods

Passive hemogiutination test.

This is the most sensitive serological technique. Guteral
dehyde fixed red blood cells are coated with antiserum aflter treatment
with tannic acid. Antibody sensitized red blood cells are added to
different dilutions of test solutions. The test is conducted in lucite
plates containing "U' shaped wells. In a positive reaction, red cells
agglutinate, forming smooth mat with a serrated margin on the bottom of
the well, in negative reaction red cells form a discrete red ring at the

periphery of the well,

This technique is used to detect the viruses in crude plant
extracts. This test is also employed for the detection of Tomato spotted
wilt virus, peanut mottle virus and peanut clump virus antigens of

infected groundnut plants.

Contd....... 12/~



12

Quchteriony's agar gel double diffusion method:

in this method wells are made on plates containing noble ager
media. Antiserum is added into the central well and different antigen
preparations are added into the peripheral welly, Here diffusion takes
place through the pores of agar. A positive resction results in the
sppearance of s thin white band where antigen and entibody coalesce.

This method can be used to test seversl antigens at the semet me,
with a slight modification by adding 3 6 diiodosalyc!lic acld into the

agar for dissociating long rod shaped viruses. 1t can also be applied

successfully to detect pranut mottle virus and cowpea mild mottle virus.

Enzyme |inked immunosorbent assa, method (ELISA)

This test (v empioyed to getect PMV in seed. It is more sensitive
test and specific serclocica! technique is now available for detsction of
plant viruses. The - qlobulins extracted from antisera is added to }he
wells of special microtiter plate and hept for Incubation for 3 hours at
37°C. Then test sampies including crude plant extracts or purified viruses
or extragts from sees are added to they . qlobuling coated wells. The sample
containing specific viral antigens are bound to the ¥ - globuling inside the
wells, The test samples are washed and enzyme-conjugated § - globulins are
added (o the wella, The labelled antibocies bind to the viral antigen alread
bound to the % - qlobulins coated on the plastic surface. Then sybstrate
(P-nitrophenyle phosphater is added to the wells, Look for the development
of the yellow colour - the colour change in the substrate is proportional
to the viral antigen concentration,

Using ELISA technique, it is possible to test nearly 2500 groundnut
kernels for the presence of PMV in a day. This technique facilitates the

Identiflcation of non-seed transmitting genotypes and provides a useful too!

for plant quarantine programs,
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ELISA PROCEDURE
Coat weils with ¥ - globulins (coating sntibodies)

incubate J hours at 37°C
v
Wash with PBS + Tween-20 (7.4 pH)

Add sample axtracts to tha coated wells

Incubate overnight at 4°C

N/

Wosh with PBS ¢+ Tween-20 (7.4 pH)

N

Add Y’- globulins conjugated with the enzyme
aikaline phosphatase (detecting antibodies)

Incubate } hours at 37°C
. 4
wash with PBS ¢+ Tween-20 (7.4 pH)

v

Add enzyme substrate P-nitro phenyl phosphate
Incybate 30 min. at room temperature

Add 3N NMaOH

Yelilow color = positive reaction
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