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Altemaria tenuis Nees, was recorded in 135 out o f  211 seed samples o f  taramira (Eruca saliva Linn.). The incidence was mostly 
below 20% . Seed - coat and endosperm were readily infected but infection in embryo was seen only in heavily infected seeds. Rarely, the 
embryo was reduced and formless with lysogenic cavities showing sporulation o f  the pathogen.
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Taramira {Eruca sativa Linn.) an oilseed crop, 
suffers from many phytopathogenic fungi (Vasudeva, 
1960). Altemaria tenuis Nees has been reported on 
many crops causing black point, seedling - malfor­
mation and rot, leaf-spot and fruit rot (Richardson, 
1979). It is a seed-borne pathogen (Richardson, 1979) 
and has been shown to have well established infection 
in seeds of sunflower (Singh et al 1977) and radish 
(Thakur et al 1981). But, the host-parasite relationship 
of A . tenuis in naturally infected taramira seed is 
unknown. It is also a dominant and common seed- 
borne pathogen in taramira.
MATERIALS AND METHODS

Two hundred and eleven seed samples of taramira 
collected from 19 districts of Rajasthan during the 
harvest years, 1988-91 were screened for seed-borne 
mycofloraby using the standard techniques oflSTA 
(Anon., 1976). Four naturally infected seed samples 
ac. nos. 6608, 6610, 6685 and 6900 were selected to 
study the presence of A. tenuis in seeds. Symptomless 
and categorised symptomatic seeds (weakly, moder­
ately and heavily discoloured) were used for compo­
nent plating, cleared wholemount preparations and 
microtome sectioning (Singhefa/., 1977). Five seeds 
per category per sample were used for microtomy.
RESULTS AND DISCUSSION

124 seed samples belonging to 17 districts had 
seeds with dark-brown discolouration (Table - 1 Fig. 
1A). The discoloured seeds invariably yielded 
infection of A. tenuis. In incubation test A  tenuis was 
recorded in 135 samples (Table-I). Majority of the 
samples were in the range of 0.5-5% followed by 5.5 
-20%, only 15 samples showed high incidence 0.5-

Table 1 : Occurrence and incidence of seed discolouration in dry seed exami­
nation and Altemaria tenuis in standard blotter method (400 seeds/sample) in 
the seed samples of Rajasthan.
Districts No. of Dark-Brown A. tenuis

samples discolouration
Ajmer 14 8 (0.5 - 10.0%) 7 (.1.0 - 12.0%)
Alwar 10 9 (0.5-29.5% ) 10 (3.0-27.5% )Banswara 1 - - 1 (0.5%)
Bharatpur 14 11 (0.5-56.5%) 11 (4.0-92.5% )
Bhilwara 1 - - 1 (0.5%)Bikaner 4 2 (2.5, 6.0%) 2 (5.0, 5.0%)
Bundi 9 7 (0 .5-2.0% ) 7 (0.5 - 5.0)
Dholpur 7 6 (2.5-90.0% ) 7 (2.5*98.0%)Jaipur 74 38 (3.0-90.5% ) 46 (5.0-95.5% )Jalaur 1 1 (4.0%) 1 (5.0%)
Jhalawar 3 I (1.0%) 1 (1.0%)
Jodhpur 3 3 (0.5-10.0%) 3 (1 .0-7 .5% )Kota 12 5 (0 .5-7.5% ) 5 (0.5 - 17.0%)
Nagaur 5 1 (0.5 %) 1 (0.5 %)Pali 4 4 (6.0- 8.0%) 4 (4 .0-6.0% )Sawai Madhopur 8 4 (1.0- 10.5%) 4 (6 .0-9.5% )
Sikar 12 5 (1.0- 17.5%) 5 (1.5 - 20.5%)Sriganganagar 14 5 ((0 .5-4 .0% ) 5 (1.5 - 8.5%)
Tonk 15 14 (0.5 - 20.5%) 14 (0.5-41.5% )

98.0%. The occurrence of infection was high in 
samples from Alwar, Bharatpur, Dholpur, Jaipur and 
Tonk districts.

In component plating the symptomless seeds 
revealed A. tenuis only in seed coat (10-26%), 
whereas in discoloured seeds it varied from 30-100% 
(Fig. 18). The cotyledons o f weak and moderate 
categories either had low infection (Ac. nos. 6608, 
6900) or no infection (ac. nos. 6610, 6685), whereas 
theembryal axis was always free from infection. The 
seeds with heavy infection showed 52-82%  and 42- 
70% incidence in cotyledons and embryal axis (Fig. 
1C) respectively. The cotyledons were readily covered 
with dense sporulating growth of A. tenuis.

Wholemount cleared preparation also revealed
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Table 2: Percentage infection o f A. tenuis in different parts o f asymptomatic and symptomatic (weakly, moderately and heavily infected) seeds 
o f  taramira in component plating in SBM and cleared wholemount preparations (Sc * Seed coat, Cot - cotyledon, Ea - Embryal axis).
SAMPLE ASYMPTOMATIC SYMPTOMATIC

Weak Moderate Heavy
_______________ Sc_____ Cot Ea_______ Sc_____ Cot Ea_______ Sc_____ Cot Ea_______ Sc Cot Ea
C O M PO N EN T PLANTING
6900 26 0 0 58 0 0 72 14 0 100 82 70
6608 10 0 0 48 0 0 60 0 0 100 68 64
6685 18 0 0 50 0 0 66 0 0 100 56 42
6610 12 0 0 30 0 0 52 10 0 100 52 44
CLEA RED  W H O LEM O U N T PREPARATIONS
6900 30 0 0 50 0 0 70 12 0 100 79 64
6608 10 0 0 36 0 0 62 2 0 100 70 58
6685 12 0 0 52 0 0 58 0 0 100 45 32
6610 10 0 0 28 0 0 50 7 0 100 48 27

Figure 1. Dry seed examination (A), component plating (B,C) and 
cleared wholemount preparations (D,E) o f Eruca seeds infected 
with Altemaria tenuis.
A. Eruca seeds symptomless (upper left), weakly (upper right), 
moderately (lower left), and heavily infected (lower right). X13.
B.C. Growth o f  fungus on seed coat (B) and embryal axis (c). X50, 
X75.
D .E.. Mycelium in seed coat (D) and endosperm (E). X250, 
X500.

Figure 2. Histology o f taramira seeds infected with Altemaria 
tenuis.
A. T.S. part o f moderately infected seed showing mycelial bits in 
endosperm and in space between endosperm and cotyledons X500. 
B-E. T .s. part o f  heavily infected seed. Note intra-cellutar mycelial 
bits in palisade cells (B), mycelial aggregation in seed coat, en­
dosperm and cotyledon (C), intra-cellular mycelium in epidermis, 
subepidermis. Palisade o f  seed coat and endosperm with lytic 
cavities (D), infected cotyledon with lytic cavities and mycelium
in vascular region. X500, X500, X250, X250.



Incidence and infection of Alternaria tenuis 
infection in different parts o f seed (Table 2, Figs.

In mocrotome sections the amount o f internal in. 
oculum varied with the degree of symptoms

ymptomless seeds mfection was confind only to 
outermost rad.ally elongated mucilagenous layer 
showing mycelial bits in 4 out of 5 seeds.

In seeds with weak to moderate infection myce-
Z T *  " 7 ly o b “ " e d , l M  e p i d e ™ i s 'dermis and occasionally in palisade cells and
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m t r a ^ J l i i r ^  ^  Sh° Wed ,nte^ s  well asntra cellular mycelium m all the layers o f seed-coat
( pidermis, subepidermis and palisade). The cells 
were loose at places. The palisade" cells L Z  s Z s
2B) TheTl' f f  WCal<i thickenings of radial walls (Fig 2B). The different layers o f seed-coat were indistin­
guishable and revealed cell necrosis (Fig 2C) The
brvaTax"11̂  indU<llng and' em-yal axis had dense mycelium, particularly in spaces 
between endosperm and cotyledons and between the
t h i ° r  f on! (F,g- 2 D > -v a s c u l a r  r e g io n  o f  th e  c o ty le d o n  ( F ig  2 E I 
N e c r o s i s  o f  h o s t  w h ic ) l  ^  J  ^

“ f  t d l ‘° °  8 b ‘ ^  c o n , t a *"<>». d i s in te g r a t io nol?Lt r,s and Iytic cavi,,es— ”, seed-coat, endosperm and embryo The 
pathogen had sporulated in such cavities. In some 
seeds the embryo appeared as formless mass of tissues
. J *  Pr3eSCnt StUd^ has ^ ^ r ly  shown that the A. renun is a prommant pathogen of Eruca seed in
Rajasthan and the infected seeds may be symptomless 
r discoloured. In symptomless seeds the pathogen

s Z  surSfaceCCUr T ”  “  C° n,dial conta« o n  on eed surface or as dormant mycelial infection. Depend­
ing on infection severity it ,s both extra-as well as

mtra-embryal. In case of heavily infected seeds it
appears that the pathogen after entering in seed
spreads rapidly. This may be attributed to high mois- 

content high level o f gaseous e x c h ^  m
nents “ J  °UtiCUla ° f  di fferent comP°-nents. Heavily mfected seeds never germinate onincubation and no t a g ic i* ,  . . J  ™
«covery of such seeds. A lu m a rt. spp. c a u s i n g ^
ratZ T lV l'0" “IT “  P™’ q“‘'ny “*  de«n o-Oil in Eruca (Singh and Sinha, 1978 1979) 
and in other cruciferous crops (Singh and Negi, 1984).
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