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1. DISEASES AND ASSOCIATED FUNGI ON
ABELMOSCHUS I4QSCHATUS MQENCH.
( = HIBISCUS ABELMCSGHUS. Lina.)

OCCURBENCE AND ECONOMIC IMPORTANCE OF THE HOST:

Abelmoschus moschatus is commonly ca l led Ambrette

(vern. Musk Dana or Kasturi Bhendi). This i s a nati ve of

India and is reported to occur throughout the warmer parts

of the country. I t i s a member of Malvaceae. There is

hardly any attempt to cul t ivate this plant commercia lly in

India although i t i s known to be under large scale cu l t iva t ion

in Java, Martinique, West Indies, Madagascar and Ec uador.

Abelmoschus moschatus is grown in the month of June b y

d i rec t seed sowing. The harvest s tar ts from the age  of

3 months and continues upto 9 months.

Seeds of A.moschatus contain a vo la t i l e o i l ca l led

'Ambrette Seed Oi l ' which has a strong and last ing musk odour.

The crushed seeds are subjected to hydro -d is t i l l a t ion  (or

so lvent ext ract ion) f o r obtaining the essent ia l o i l which is

used in high grade perfumery and cosmetics,

I . ROOT ROT OP AMBRETTE:

Symptoms; ^ root ro t was obseired during October-Nov ember

1970 at Kodihai l i Farm, Bangalore, where A.moschatu s was

raised on 0,7 ha. , under experimental cu l t i va t ion .
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A slow wi l t fo l lowed by curl ing down of leares (Pig. 4 -)»

discolourat ion and root ro t t ing was observed on the  seedl ings

which were about 3-4 week old. In many cases, s imi l ar symptoms

were a lso observed at the time of harvest when the pl ants were

about 4 month old. Wilting and rot t ing resulted in t he death

of the plant. There were as many as 30 per cent cases of

r oo t - r o t where the vascular t issues of root and stem showed

dark, greyish brown d isco lourat ion. Prom the a f fec t ed plants,

two fungi v i z . , Fusarium solani and Cladosporium dad ospor io ides

were i so la ted .

Fuaarium solani (Mart.) Sacc. ( Pig. 2)

Michel ia, 2:296, 1881 emend. Snyder & Hansen
Pro. parte, Am.J.Bot. 28: 740, 1941.

Mycelium supe r f i c i a l , cottony, pale brown in cul ture ,

hyphae septate, 3 - 3.5 /U wide, thin walled^smooth ,branchedj

forming erumpent sporod^ochia or producing chlamydos pores.

Conidiophores hyal ine, e rec t , so l i ta ry or aggregate d, septate,

simple or branched, 3-4 wide, 32 long, ultimate bra nches

conidiogenous . Oonidiogenous ce l l s ph ia l i d i c , hyal ine, smooth,

c o l l a r e t t e , producing micro or macro conid ia, both p hia loconid ia.

Microconidia hyal ine, smooth, 0-1 septate, thin wall ed, oval to

crescent shape, 6-8 x 2-4/t i . Macroconidia hyal ine,  smooth,

3-5 septate, thick wal led, smooth, apex pointed, cy l i nd r i c ,

curved, fa lca te or boat shaped, 30-50 x 4-5 /u.



PLATE 2 

Pig. 1 . A lea f and pod of Abelaosphua mo8ohtua
showing Alternaria lea f spots

? i g . 2. Conidiophores, microconidia and
macroconidia of guaarium solan 1 iso lated
from the root rot a f fec ted plants of
Abelmosehus moaohatuB.

Figo 3. Gonidia and conidioj^hore of Alternaria
alternata iso lated from the bl ighted plants
of Ahelmoschus mosch|us.

Pig. 4-. A root ro t a f fec ted plant of Abelmosphua
moachatus showing wi l t ing and drying.

p tg , 5. A» infected i©«j.f of Ac orus calamus
showing numerous Ramularia leaf spots .

\

Pige 6 . Conidiophores and conidia of
Ramularia aromatica isolated frcsn the ! 
leaf spots of Ac orus calamus.
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On roots and stems of diseased plants, E. & D. Farm,

Bangalore, Sarwar, 28-2-1971, GMPO Herb. My c o l . Ban galore 205.

2. Cladosporium eladosporioides (Fresen.) de Vries

contr ibut ion to the knowledge of the genus
Cladosporium l ink ex Fr . , P.57, J.Cramer,
Lehre, Germany (Reprint) 1952,

Colonies e f f use , o l i re green, Telvety, mycelium supe r-

f i c i a l Or submerged, pale olivaceous brown, septate,  branched

or verrucose, smooth, septate, producing macronemat ous con id io -

phores ,erec t , septate, simple or branched 20 - 300/ u long and

2.5 - 5.5 p v/ide, concolorous with the hyphae, smo oth or

verrucose. Conidiogenous ce l l s po lyb ias t i c , sympodi c,

terminal or in tercalary, sub'fiyaline, smooth or ve rrucose, thin

walled. Hamoconidia present, 0-4-septate , 10-15 long , 2 -5 /a

broad. Blafstoconidia 0-septate, e l l i p so i da l or lim oniform,

2-5 X 2.5 /a, olivaceous brown, smooth.

On dried leaves of diseased plants, E. & D. Farm,

Bangalore, Sarwar, 28-2-1971, CMPO Herb. Mycol. Ban g. 206.

I I . LEAP BLIGHT OP AMBHSTTE:

Symptoms : Luring January-February 1971 at the time of

f lowering i . e . when the plants were 2-3 months old, a leaf

b l ight was noted at the E. & D. Farm, Bangalore. Lig ht brown,

oval to c i rcu la r spots, 0,5 - 1.0 cm., in diara. , appeared

mostly near the centre of the leaves. They enlarged i r regular ly ,
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sometimes coalesced, became dark and created drying  of the

leaves. In advanced stages, one or two spots appear ed on

the pods resu l t ing in premature drying. From the ne crot ic

region, Alternaria alternata was iso la ted .

5 ' Alternaria al ternata (Pr . ) Keiss ler (J'ig. 3)

Beih. Bot. Sh i . , 29:434, 1912.
= Alternaria tenuis Nees

Syst. Pi lze Schwamme: 72, 1816/1817.

Colonies e f f use , black, sometimes grey. Mycelium

f a i r l y abundant, l oose , cot tony, wooly in appearance,  whitish

to greyish. Hyphae hyaline, septate, 5 -4.  /Uwide. Conidio-

phores arising singly or in small group, simple or b ranches,

s t ra igh t or f lexuous, sometimes geniculate, pale to  golden

brown, var iable in length, 5-50 /ti long, 3-4 /U th i ck.

Gonidia l i g h t o l ive brown to dark brown, smooth, usu ally with

3-5 transverse septa, longi tudinal septa in the sec ond and

third c e l l s , 30-50 x 10-15 /U, in short chains, beak  pale,

shor t , 2-4 Ai th ick .

On leaves and pods of bl ighted plants, E. & D, Farm ,

Bangalore, Sarwar, 10-1-1971, CIMPO Herb. Mycol. Ba ng.
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2. DISEASES km ASSOCIATED PUNGI ON AOOBUS CALAMUS L.

OCCUHEENCE AND ECONOMIC IMPORTANCE OE THE HOST:

Aeoriils calaaius oomiBoiily referred to Bage or Bach,

belongs to ttie family Araoeae. It grows wild on the edges

of swamps and on the "banks of r ivers in Asia, North  America

and Europe, In India, i t is p len t i fu l under natural  surround-

ings in Kashmir, Srimoor and Manipur and regularly c ult ivated

in and around Tumkur d i s t r i c t in Karnataka State. T he hulk

supply in the world market comes from Europe, India,  Japan

and USSR.

It is propagated "by planting growing tops or rhizom es,

60 cms apart, any time during the year, preferably in June-

July. I t is harvested after one year.

The dry rhizomes on steam d i s t i l l a t i on produces a yel low

aromatic vo la t i l e o i l cal led "Oil of Acorus calamus" I t is

employed in medicinal preparation and in f lavouring  the l iquors,

I - RAHULARIA IEAP SPOT:

Symptoms ; During March 1971, a leaf spot disease wa s noted

on 4 month old plants which was under cul t ivat ion a t Kodihall i

Farm, BaJagalore. Pew to numerous irregular brown sp ots

appeared on leaves. The intensity of infection was more 

towards the apical region. The leaf spots gradually e nlarged,
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coalessed, created drying which, in most of the ca^es  found

more at the t ips. In 1iie "beginning, the in fec t ion was found

only OB one or two older leaves of the few p lants . B ut in

course of 3 weeks, about 70 per cent of the plants w ere

infected with almost a l l the leaves showing the leaf spots.

The drying of lea f was started soon and in few cases,  the to ta l

death were ohserved in at least 30 per cent of the cas es which

resul ted in considerable reduction of the y i e l d . Fr om the

af fec ted area, Ramular ia aromatic a and in a few cas es

Alternar ia tenuissima were iso la ted .

1 . Ramular ia aromatic a; (Sacc.) Hohnel ex Lindau (F ig. 6)

Rahenhorst, Krypt. f l . Peutjfeschl. oestri/ . u.
Schweiz. M . 2, Abt. 8 436! 1906.

Colonies amphigenous, hypophyllous, scattered over the

ent i re leaf sur face, i r regular , d i s t i nc t , e f f u s e , b rown and

produces lea f spots with dark coalescing margins. My celium

immersed in the leaf t i ssue , smooth, non hyphopodat e, hyal ine,

upto 6 /U broad and produces conidiophores. The con i d io-

phores are s l i gh t l y flexuous , macronematous , monon ematous , 

originate in f asc i c l es of 4-10, hyal ine, 35-45 x 3-5 /U,

branched or unbranched, geniculate and show sympodi al p r o l i -

f e ra t i on . Gonidiogenous ce l l s are monoblastic, integ rated,

become intercalary with somewhat inconspicuous re f f a c t i ve

scars . Conidia arise terminally but may a lso pers is t l a t e -

r a l l y , dry, hyal ine, produced in branched or unbran ched acro-

petal chains, mostly cy l i nd r i ca l , 2-3 septate, strai ght or

s l i gh t l y curved 20-40 x 2-2.5/t t .



On l i v i n g leaves of d i seased p lan tn , Saxwsr, K o d i h a l l i

Farm, Sa j iga lo re ,  4 - 3 - 1 9 7 1 ,  QIMPO Herb. Mycol . Bang. 199.

2* A l t e r n a r i a tenu iss ima (Kunze ex P e r s . ) V' / i l tshire

T r a n s . B r i t . M y g o 1 . S o c . 1 6 :  I 3 8 - I A I , 1935
=MacrOSporiurn tenuissitrmm Pr . Sys t .Myco l . 3 :373-375  ,1832
Neergard , ? . 19^-5. Banish spec ies of A l t e r n a r i a
and Stemphylium, pp, 154-158.

Co lon ies e f f u s e , b l a c k i s h brown, Fiyceliura s u p e r f i c i a l

cr submerged, t h i c k v /a l led , smooth, s e p t a t e , sep ta 1 -5 /u w ide,

2 0 - 3 0 a p a r t , subhyal ine t o pa le brown,  G on id i ophores e r e c t ,

s o l i t a r y or in g roups , simple or branched, 3 - 4 .5 /U wide ,

60 - 100/u l o n g , t h i c k v/al led s e p t a t e , Gonidiogenou s c e l l s

p o l y t r e t i c , te rmina l or i n t e g r a t e d , c i c a t r i z e d . Goni d ia t r e t i c ,

s o l i t a r y or in cha.ins, s t r a i g h t or curved , obc lava te or e l l i p -

s o i d a l t ape r ing t o form a beak, t ranverse and l o n g i t u d i n a l l y

in ob l i que l y s e p t a t e , c o n s t r i c t e d at the sep ta 25-45 x  5 - 8 /U,

beak 6-12 x 1 - 2 yu , scars at b a s e .

On l i v i n g leaves of d i seased p l a n t s , Sarwar, K o d i h a l l i

Parm, Banga lo re , 6 - 3 - 1 9 7 1 , CIHPO Herb. Mycol . Bang.2 00.

I I . lEAP HUST OF A.GALAJ-iUS : 

Symptoms : When the p lants were 8 months o l d , a s e r i o u s

r u s t i n f e c t i o n v/as recorded dur ing Februar'y-March 1 972 at

ClMlO K o d i h a l l i Farm, Banga lo re . Small? brown, rus t pus tu les

were found on the leaves wi th b r i g h t ye l lov / ha lo a round.
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Sor i were more abundant on the lower side than on t he upper

s ide of leaves. The spots in due course became numero us,

the leaves turned f i r s t ye l low, la te r brown fol lowe d by death

and in severe cases, the plant also succumbed to dis ease.
li • 

From the necrot ic areas presence of Uromyces sparaga nii

sub. sp, asiat icus was recorded.

'P] I 3 . Uromyces sparaganil Clint & Peck sub sp. asi at icus

/

Parmelee & Savile in Mycologia  46: 823-835 , 1954-.
= Uromyces pyr  it ormis Cooke apud Peclc

Ann» Rep. N.Y. State Mus. 29: 69: 1878.

= Ur  omyces acor i Ramak.<S: Rang.
Curr« S c i . 17: 240-24-1, 1948.

Pycnidia and aecia unknown, uredinia amphigenous,

cinnamon brown, pulver^ulent. Uredinospores subglob ose,

broadly e l l i p s o i d a l or obclavate, ped ice l la te , j'-e llowish brown,

20-28 X 15.5 - 20.5 fx, Echinulate with a germ pore , sub-

hyaline or hyline paraphyses. Tel ia amphigenous, bla ckish

brOwn, te l iospores pyriform or subglosboge, 20-30.5 x 

1 2 . 5 - 1 8 . 5 /ti, wall 1 . 2 - 2 /ti th ick, chestnut brown,  smooth,

ped ice l pers is tent , brownish, paraphysis subhyaline .

On rusted leaves of diseased plants, Sarwar,

Kodihal l i Parm, Bangalore, 18-4-1972, IMI 128149-1,  CIMPO

Herb. Mycol. Bang.  I40.



4 3

3. d e b a s e s aed assoc ia ted pung i on
ANETHUM grave ODE HS SUB SP. SOWA

(Rekh. ex. Plem.) Gupta
( = Anettom ^raTeolens Link).

OCCURRANGE AND ECONCMIC IMPORTANCE Op THE HOST:

Aaethum Kxmeolens sub, sp, sowa is a native of medi-

terranean countr ies and grows wi ld in var ious parts  of

Europe, A f r ica and Asia, I t is popularly known as ' D i l l '

and is a member of the Umbel l i ferae. D i l l o i l is an aro-

matic carminative often used f o r t reat ing f l a tu lence  in

ch i ldren and is a lso a source of perfume. D i l l seed i s

one of our important export items of perfumery and i t i s

under extensive cu l t i va t ion in many parts of North I ndia.

I t is grown by sowing the seeds d i rec t l y in the

month of September and thinning is attended a month  a f t e r .

The seedlings are a lso raised in nursery and transpl anted

af te r a month. The harvest is taken during Pebruary- March,

I • PPSARIUM ROOT ROT : 

Symptoms; D i l l plants of any age su f fe red from the sudde n

w i l t disease at  E & D Farm, Bangalore. The young a f fec ted

plants showed a stunted growth i n i t i a l l y , fo l lowed by ye l low-

ing Or d isco lourat ion of the f o l i a g e and w i l t i ng of th e

p lants , Tellowing f i r s t appeared on the older leave s and

then i t progressed to the younger leaves. They becfome  dry /a

A
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and b r i t t l e but n o t abeise. The vascular t issues of the

roots and the co l l a r  of the wi l ted plants developed dark brown

' d iscolourat ion which soon le^d^ to ro t t i ng . Prom t he necrot ic

region, three fungi v i z . , Pusarium semitectum, Altern aria

tenuissiaia and Cladosporium herbaruai were i so la ted .

Pusarium semitectum Berk.& Rev. ( ^ Pig. 8)

in Berkeley, Grevi l lea 3:98 1875
j Booth, C. 1971. The g;̂ nus Pusarium,
' C.M. I . , 94-96. / 

Mycelium supe r f i c i a l , cottony dir ty white, septate,
J I 

! t h i n wa l l ed , branched producing condiophores or c halmydo^j^spores.

Chlamydospores terminal or i n t e r c a l a r y , s o l i t a r y or  in cha ins ,

g l o b o s e , t h i c k wa l l ed , pale brown, 5-10/fci in d iam. , condiophores

s i n g l e or in c l u s t e r s , e r e c t , s i m p l e or branched, th e u l t imate

; branches confeiogenous, p h i a l i d i c g i v i ng r i s e t o m icro or macro

c o n i d i a . M ic rooon id ia few, h y a l i n e , oval 3 . 5 - 6 x 1.5  - 3.5/^»

macrocon id ia , hy i i ne , 3-5 s e p t a t e , f a l c a t e , s i c k l e shaped,

24--36 X 4-5 /U , Occurring in g r ou ps .

On leaves of moribund p lants, Sarwar, E & D. Parm,

Bangalore, 20-5-1970, CMPO Herb. Mycol. Bang. 208.

2 . Alternaria tenuissima (Kunze ex Pers . ) Wilthsiire

( c f . page 41 f i g . 82 ) 

On semi dr ied, wi l ted leaves, Sarwar, S & D Parm,

Bangalore, 20-3-1970, GIMPO Herb. Mycol. Bang. 209.
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3 . Qladosporium herb arum Link ex Fr. ( F i g . 26)

S y s t . Myco l . 3 :  370, I852.
L ink . Mag.Ges .nat -ur f . Freunde, B e r l i n 1 : 37 , 1815 .

Co lon ies on p o t a t o dex t rose agar e f f u s e , w oo l y , o l i v e

g reen t o g r e y i s h g reen . Mycelium s u p e r f i c i a l or subm erged

i n the medium, Hyphae hya l i ne t o subhya l i ne , 2 - 3 /U w id e ,

s e p t a t e , t h i n w a l l e d , smooth, b ranched. Con id iophor es e r e c t ,

s imple or b ranched, smooth, i r r e g u l a r l y s e p t a t e , dar ker than

the hyphae, l ong p roduc ing conidigenous c e l l s . Coni d iogenous

c e l l s p o l y b l a s t i c , g e n i c u l a t e , t h i c k w a l l e d , g l o b o s e , p roduc ing

b l a s t o and ramo mac ro -cond ia . Ramoconidia s u b h y a l i n e ,  0 - 2

s e p t a t e , smooth, B l a s t o - c o n i d i a smooth, sometimes v e r r u c o s e ,

p a l e brown, u s u a l l y 0 - 1 s e p t a t e , 3 -5 x 2 -3 /ti, 2 - 3 . 5 /U, some-

t imes 2 s e p t a t e , 8 - 2 0  x 4 - 8 , o v a l , a p i o u l a t e , e l l i p t i c a l ,

o b l o n g , o c c a s i o n a l 3 -4 c e l l e d .

On d r ied l eaves of d i seased p l a n t s , Sarwar, E & D.F arm,

Banga lo re , 20 -3 -1970 , GIMPO Herb. Myco l . Bang. 210.



4 . DISEASES lED ASSCClATEl) FUMGI ON
A?IUM  GRAVE 0LEE3  L I M .

OCCURRENCE AWE ECOKOVtlG IMPORTIHCE Cp THE HCBT:

Apium g raveo lens , the common c e l e r y (vern . Azmud)

i s a nat ive of :Surasia and belongs t o the Umbe l l i f e rae .

I t is under ex tens ive c u l t i v a t i o n in I s r e a l and Ind i a .

Celery i s an important Indian expor t item f e t c h i n g ab out

25-30 m i l l i o n rupees annual ly .

The seeds of A.dracunculus are sovm f i r s t in the nur -

se r y beds during October-November, from where 3 weeks  old

s e e d l i n g s are t ransp lan ted in beds , 30 cms apart and ha rves -

t i n g i s done during the months of March-Apr i l .

The Celery seed o i l is used as a va luab le f l a v o u r i n g

agent f o r a v a r i e t y of f ood p roduc ts .

GEBSCBPORA LEAP BLI&HT:

Symptoms: At E. D. Farm, Bangalore, a severe l e a f b l i g h t

was no t i ced during November 1971 when the p lants wer e about

two and a ha l f month o l d . Small l i g h t brown spots ap peared

on the leaves which enlarged gradual ly became darke r and

covered the en t i r e lamina. La te r , small brown spots  appeared

even on the i n f l o r e s c e n c e and in due course the comp lete

a e r i a l parts was b l i g h t e d . From the a f f e c t e d reg ion

Cercospora a p i i was i s o l a t e d .
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Pig. 7. Infected leaves of Cichorium intytus
showing Alternaria leaf spots.

Pigo 8 , A = conidiophore and
B = macroconidia of ^sariuna seaitectum
isolated frcan the wilt affected plants
of Anethua graveolens«

Pig. 9. Conidiophore and conidia of
Cercospora cichorii isolated from the
blighted plants of Cichorium Intybus.

Pig, 10. Powdery mildew affected plants of
Anethua graveolens,

. . .
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C e r c o s p o r a a p i i P r e s .

B e i t r . M y c c l . K a f t . p . 91 ,  I863
SacG.Sy l l . .?ung . 4 : 442, 1886
Chupp, G.  A monograph on fungus genus
Gere OSpora, p . 568, 1953.
Vasudeva, R.S. " Ind ian Cercosporae"
i c m Pu"bn. Kew D e l h i , p . 40, 1963.

Leaf spo ts amphigenous, s u b c i r c u l a r , g r e y , 5-6 mm.

i n diam. Mycelium immersed, subhyal ine to pale o l i v e  f o rm-

i n g 5 -6 under the s tomata tbrou^'jh which t u f t s of c o n i d i o -

phores comes ou t , Gonid iophores c a e s p i t o s e most ly hy popny-

l l o u s , s i m p l e , s t r a i g h t or f l e x u o s u s , g e n i c u l a t e , i n gronps

crowded 1 - 2 s e p t a t e , 30-40 X 4 -6 /U con id iogenous c e l l s ,

i n t e g r a t e d , po ly b l a s t i c t e r m i n a l , sympod ia l , c y l i n d r i c a l ,

c i c a t r i z e d with s c a r s . B las tocond ia p l e u r i s e p t a t e s ubhya l ine

t o h y a l i n e , ODclavate , e l o n g a t e d , t a p e r i n g above, 5 - 10 s e p -

t a t e , 40 -80 X 4 - 4 . 5 / u , t h i n wa l led and smooth.

On the b l i g h t e d leaves and f l o w e r s of d i seased p l a n t s ,

EJkJj. Farm, Banga lo re , Sarwar, 4 - 1 0 - 1 9 7 1 , CMPO Herb. Myc o l .

Bang. 136.

I I . ALTERNiffllA LS^A? BLIGHT;

Symptoms ;  Vlhen the c e l e r y p lan ts were 2 t o  3 month o ld

brown spo ts c o n s i s t i n g o f feeb le^ s c a t t e r e d , c o n c e n t r i c r i ngs

appeared on the lamina which e n l a r g e d , became darker and in

many cases c o a l e s c e d . In the p r o c e s s , the c o n c e n t r i c r i ngs
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"became conspicuous f o l l o w e d by defol ia. . t ion and i n some

cases death of the plsXits a l s o were observed. ]?rom t he

n e c r o t i c r eg ion Al ter r iar ia a l t e r n a t a was i s o l a t e d .

2 - A l t e r n a r i a a l t e r n a t a ( P r . ) K e i s s l e r .

( c f . Page 38 P ig . 3)

On b l i g h t e d leaves of d iseased p l a n t s , Sarv/ar,

E. & L. Farm, Bangalore, 14-10-1972, IMI 156824, C M O

Herb. Mycol . Bang. 187.
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5 . DISEASES AND ASSOCIATED PUNGI ON
ARTEMISIA DRAGUFCULUS L.

OCCURHENGE AND ECONOMIC IMPORTANCE OP THE HOST:

Ar temis ia dracunoulus i s an Eurasian pe renn ia l , mos t ly

c u l t i v a t e d in Southern France. An e s s e n t i a l o i l c a l l e d the

Oi l of Terragon is ex t r ac ted from the green and shad e d r ied

herbage of the p lant which i s most ly used in f l a v o u r i n g

v i n e g a r , t ab le sauces and beverages . A. dracunoulus i s

commonly r e f e r r e d t o 'Es t ragon ' and i s a member of the

compos i tae.

I t i s grown in the month o f September by d i r e c t seed

sowing method and harvested during Pebruary-March.

I . GERCOSPORA LEAP BLIGHT.

Symptoms; In December 1965, a wide spread l e a f b l i g h t

was observed at Devanahal l i Parm where A. dracunoulus  was

being grown. Small brownish spots were n o t i c e d on th e

l e a v e s . They g radua l l y inc reased in s i z e , turned the  lamina

y e l l o w , r e s u l t e d in the w i ther ing and death of the h o s t .

Prom iiie n e c r o t i c r e g i o n , two f u n g i v i z . , Cercospor a dracunoulus

and A l t e r n a r i a tennuissima were i s o l a t e d . Cercospora

dracunoulus i s being repor ted as new,

1 . Cercospora dracunoulus Sarwar

in Sarwar, M.& Dimri , B.P. Prop. Indian
Acad. S c i . S e c . B, 45: 51-52 , 1970.

Colonies on leaf forming spots amphigenous, scat tered,



dark brown, Mycelium subhyal ine i n t e r c e l l u l a r , s e p t a t e ,

hyphae branched, forming t h i c k wa l led stroma through  which

con id iophores emerge. Conid iophores subhyal ine t o p ale

brown, s t r a i g h t or s l i g h t l y curved, s imp le , 2 -3 s e p t a t e ,

f a s c i c u l a t e , 18,0 - 32 x 3 - 4 .5 /U Conidiogenous c e l l s

in teg ra ted or t e rm ina l , p o l y b l a s t i c , c i c a t r i z e d , obt use or

sub - t r unca te , wi th a c o n i d i a l sca r on i t . Gonidia b l a s t i c

borne s i n g l y , te rmina l l y or l a t e r a l l y as blown out e nds, at

base and subhyal ine to pale brown, o b c l a v a t e , pleur i septate (3-6

septate), th in w a l l e d , smooth s t r a i g h t or s l i g h t l y curved,

t r u n c a t e , subacute , 42-68 x 3 - 3 . 5 /U.

On l i v i n g leaves of d iseased p l a n t s , Sarwar, Devana -

h a l l i farm, 20-8 -1968 , m i 124783-b, CIMPO Herb. Myc ol .

Bang. 132.

2 . A l te rna r la tenu iss ima (Kunze ex Pers . ) Wi l ts h i re

( o f . Page 41 F ig . 82 ) 

On semi-dead and b l i g h t e d leaves of d iseased p l a n t s ,

Sarwar, Devanahal l i Farm, 20 -8 -1968 , M I l 24783 -a , C IMPO

Herb. M y c d . Bang. 157.



6 . DISEASES AM ASSOclATSi; OTtJI ON
ARTEMISIA PALItEBS ¥ALL.

CGCUBEEKCE AND 'ECOMQAIO IMPOETANCE OF THE HCST:

Ar temis ia pa l leps is an aromatic h e r t , found in

Mysore and around Poona. I t i s c a l l e d Davana and bel ongs

to the Compositae.

The herbage of the en t i r e p lant on h y d r o - d i s t i l l a t i o n

y i e l d s the "Davana o i l " used in f l a v o u r i n g beverages .

The seeds of A .pa l lens are sub jec ted t o pre-germinat i on

treatment (Range Gowda and Ramaswamy, 1965 ) and 3 week,, o ld

seed l i ngs are t ransplanted i n t o beds 30 cms , ,apar t du ring

October-Hovember. I t i s harvested in March at the t ime of

the appearance of f l ower buds.

I . DAl̂ iPING-OpP:

Symptoms ; A damping-ioff of the seed l i ngs v/as no t i ced at

Devanahal l i Farm and at S. & D. Farm, Bangalore. Th e d isease

was no t i ced in some ins tances b e f o r e t ransp lan t ing in  the

nursery and a l s o in some ins tances a f t e r t ransp lan t i n g in the

main f i e l d . Near the c o l l a r r e g i o n of the s e e d l i n g s ,

nec ros i s appeared as a brovvn g i r d l e which s lov/ ly e xtended

upward, became darker , r inged the c o l l a r and the see d l ings

co l l apsed in a day or two. The inc idence of damping o f f

was in beds v/hich were over watered. Prom the n e c r o t i c

r e g i o n , Rh izoc ton ia s o l a n i was i s o l a t e d .
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PLATE 4 • 

Pig. 11. Cercospora blighted plants of
Artemii^ pallens showing browning
al l over and drying at the tips.

Pig. 12. Artificially inoculated plant of
Artemiaea pallens showing collar rot
and drying.

Pig. 13. Macroconidia and Microconidia of
Puearium oxysportna f . artemisias*
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Fig. 12
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I . Rhiz oc ton ia s olar j l Kuhn.

Krankh. der Kultergew. 224, 1858.
Saccardo , P . A . , S y l l , Fung. I 4 : 1175, 1899

On PDA the co lony is brown, f e l t y , vege ta t i ve hypha e

s e p t a t e , hyal ine at f i r s t , l a t e r hrown, branching at  r i g h t - a n g l e s

v/ith a c o n s t r i c t i o n at the po in t of branching and t he f i r s t

septum a few microns beyond the po in t of o r i g i n . S c l e r o t i a

brown or b l a c k , h igh ly v a r i a b l e in s i z e and shape, 120-250 /b.

a c r o s s , c o n s i s t of l o o s e l y formed hyphae. S c l e r o t i a a re

connected by m y c e l i a l th reads . Ce l l s 30-90 /u l o n g ,  smooth,

sep ta of a branch cuts o f f from the main hypha. Char ac te r -

i s t i c y-shaped j o i n t s p resen t . Asexual f r u i t bod ies  and

spores are l a c k i n g .

On stems and r o o t s , of moribund p l a n t s , Sarwar, E. & Jj.

Farm, Bangalore, 16-11-1972, CIMPOHerb. Mycol . Bang . 192.

I I . COLLAE ROT:

Symptoms : A se r ious c o l l a r - r o t of Davana was recorde d at

E. & D. Farm, Bangalore. In some p l o t s where the cr op was

about 3 month, o l d , j u s t be fo re the f l o w e r i n g , a num ber of

p lants exh ib i t ed p rog ress i ve drying which s t a r t e d p r i mar i l y

with the terminal leaves and shoo t s . These symptom.s  spread

s lowly to other par ts and proved f a t a l in 8 -10 days t ime.

In most cases , the dry ing s ta r ted w i th a dark band at the
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c o l l a r r e g i o n . The i n f e c t e d r o o t s were "brownish.

I n f e c t i o n of the young s e e d l i n g s was ra re and where i n f e -

c t i o n deve loped , they remained s tun ted and d r ied pre mature ly ,

Both t o t a l and p a r t i a l w i l t i n g wa^ observed on the sa me p l o t .

Prom the i n f e c t e d c o l l a r and r o o t , ffusarium oyysporum  was

is o l a t e d .

2* Fusarium oxys p or urn S c h l . ex .Pr. f . a r tem is iae Sarwar
Sarwar, M. & M.N.A.Khan, P r o c . v l I n t e r . ,'p. . ^  n 
Sym. on l i s s e n . o i l s , p. 4 9 - 5 1 , 1 9 7 5 . ^ ^ 

Co lon ies wh i t i sh c o t t o n y . Mycelium s u p e r f i c i a l or

immersed, hya l i ne t o subhya l i ne , s e p t a t e , smooth, t h in or

t h i c k Walled produc ing e r e c t con id i opho res or chlamy dospores

Chlamydospores , t h i c k w a l l e d , i n t e r c a l a r y or te rmin a l , s ing le

Or in cha ins 7 - 1 0 / u in diam. M i c r o c o n i d i a borne on s imple

p h i a l i d e s a r i s i n g l a t e r a l l y on the hyphae or from s h o r t

s p a r s e l y branched c o n i d i o p h o r e s , 0 - s e p t a t e , h y a l i n e , th in

w a l l e d , s l i m y , abundant, f a l c a t e , smooth, 4--6 x 1 . 5 - 2 . 5 /u

l o n g , Macrocon id ia h y a l i n e , 3 -5 s e p t a t e , s h i n y , f r i l l e d ,

c y l i n d r i c a l , s i c k l e shaped, cu rved , 50-45 x 3 -5 / J ,  smooth,

t h i c k Wa l l ed ,

On c o l l a r r e g i o n and l i v i n g r o o t s of d i seased l e a v e s ,

Sarwar, E. & D. Farm, Banga lo re , 8 - 1 2 - 1 9 7 2 , GIMPO H erb.

My c o l . Bang. 193.
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H I . GiaCCBPQRA liSlP BLIGHT:

Symptoms ; The symptoms are s im i l a r to Geroospora l e a f

t l i g h t on Ar temis ia dracunculus . Small pa le brown sp o ts

appeared on the a p i c a l r eg ion which gradua l ly enlar ged

and covered the e n t i r e lamina. The a f f e c t e d leaves withered

and in ve ry severe cases caused drying of the e n t i r e  p l a n t .

Prom the a f f e c t e d l e a v e s , Gercos pora dracunculus wa s

i s o l a t e d .

5* Cercospora dracunculus Ssjwar
(Cf p. 49 ) 

On leaves of moribund p l a n t s , Sarwar, 3 . & D. Farm,

Banga lo re , 4 -11 -1972 , GBiPO Herb. Mycol . Bang. 132- a .
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7 . DISEASES AND ASSOCIATED FUNGI ON
BUBSESA DELPEGHIAKA POISS.

(= BURSERA PENICILLATAQBSSE & MOC EX DC.)EEGL.)

OCGURREEGE AND ECONQMIC IMPORTAKCE Op THE HOST:

Bursera delpechiar ia commonly known ap the Lin a loe

or Indian La,vender is a member of Burseraceae. I t is a 

nat ive of Mexico and mainly grows w i ld in the S ta tes  of

Puebla and Ch iau t la . O i l of L inaloe i s ex t rac ted fr om the

bark of B .de lpech iana by i n c i s i o n . 3 .de lpech iana was

in t roduced in India about s i x t y years  ago at Tatguni i E s t a t e ,

Bangalore South. Noi-/ about 1,500 hec ta res are occu pied by

Bursera in Bangalore a rea . Prom the husk of the b e r r i e s ,

Indian L ina loe o i l i s ex t r ac ted which i s used in hi gh grade

perfumery and cosme t i c s .

Bursera is propagated v e g e t a t i v e l y and the rooted c u t t ings

are tra^nsplanted in ra iny season. The f l owe r i ng w i l l  s t a r t

only a f t e r 7 years and b e r r i e s are c o l l e c t e d upto t he age of

40 y e a r s .

I . GERCOSPORA LEA.F SPOT:

Symptoms; During 1964, a l e a f spot was recorded at the

Devanaha l l i Parm .̂ When the p lants were about 5 yea r o l d ,

y e l l o w areas in the a p i c a l reg ion of the leaves appe ared v/hich

enlarged gradual ly and covered almost h a l f of the l e a f b l ade .
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The i n f e c t e d areas turned dark broiÂ n and the d ise ase spread

r a p i d l y during the ra iny season. Prom the n e c r o t i c r eg ion

CercQspora burserae was i s o l a t e d .

Cercospora burserae Govindu & Thirumalachar

Sydowia, 18: 18-22 , 1965
Sarwar, M. Current 3 c i . 33• 625, 1965

Colon ies on l ea f e f f u s e , amphigenous, 2 or 3 , most ly

on the margin, dark brown, i r r e g u l a r , mycelium i n t e r c e l l u l a r ,

subhya l i ne , t o pale brown, th in wa l led . Gonidiophor es mono-

nematous, in f a s c i c l e , s imple, unbranched, pale bro wn, c o n i c a l

a t t i p , 15.5 - 4 5 . 5 x 3 . 5 - 5 . 5 /u . Conidiogenous c e l l s

p o l y b l a s t i c , i n tegra ted or te rm ina l , g e n i c u l a t e or c i c a t r i z e d ,

th in w a l l e d , subhya l ine . Conid ia b ias t i c , s i n g l e , t erminal

or l a t e r a l , h y a l i n e , o b c l a v a t e , s t r a i g h t , t i p s sub - acu te ,

5-15 s e p t a t e , 10-50.5 x 2.5 - 4 /u .

On b l i g h t e d leaves of d iseased p lants , Sarwar, Devan a-

h a l l i Farm, Bangalore, 2 -10 -1964 , M I 106602, Herb. Mycol .

Bangalore Un ivers i t y 436, CMPO Herb. Mycol . Bang. 1 42.

I I . D E BACK OF BURSERA:

Symptoms: A d ie -back was observed in 1965 at Devana hal l i

Farm, and l a t e r at many other p lan ta t ions in Karnata ka,

Tamil Nadu and Andlira Pradesh. When Bursera p lants w ere

about 3 -4 years o l d , a funga l d isease was no t i ced o n the bark
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Of the young "branches. The symptoms appeared most ly on the

a p i c a l r e g i o n of the branches where i n i t i a l l y numerous  h l i s -

t e r s were foraied on the bark of the young b ranches . Th e b l i s -

t e r s were darker than the sur round ing ba rk , they s l ow l y d r i e d

up l e a v i n g dep ress ions surrounded by a h a l o . Then t he l eaves

of the a f f e c t e d branch turned brovm and f i n a l l y droppe d o f f .

The dep ress ions caused by the b l i s t e r s af terwai 'ds re turned t o

normalcy , bu t however , a new development took p l a c e . There

was gradual f o rma t ion of many s m a l l , s l i g h t l y e l e v a t e d , erum-

pent p u s t u l e s , the l a r g e s t be ing about 1 mjn.̂  in d iam. The

p u s t u l e s were l i g h t brown i n i t i a l l y bu t l a t e r tu rn in g pale and

at t h i s s t a g e , the a f f e c t e d twigs v/ i thered and d r ie d up. The

death of the tw igs i n i t i a l l y began at the t i p and wor ked b a c k -

wards ( F i g , 14)> t u t in some ins tances i n f e c t i o n s t a r t e d in the

middle of the tv/ ig and spread e i t h e r ways. At a f a i r l y advanced

s t a g e , the a f f e c t e d p l a n t s p resen ted only a ma,ss o f dead t w i g s .

The abnormal c o n d i t i o n of d e f o l i a t i o n accompanied by m o r t a l i t y

o f twigs and baxk c l e a r l y i n d i c a t e d a d ie back .

The moribund and dead twigs of the d i e - b a c k were exami ned

and the presence of B o t r y o d i p l o d i a theobromae v>/as n o t i c e d . In

a few c a s e s , presence of a s c a l e i n s e c t a l s o was noted .

Al though B o t r y o d i p l o d i a was i s o l a t e d from a l l the d is eased

samples, the occurrence of s i x other f u n g i a s s o c i a t e d  w i th the

d ie back a l s o were recorded on the d iseased samples c o l l e c t e d

f rom v a r i o u s p l a n t a t i o n s . They are desc r i bed be low:
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Pig. 14. A branch of Bursera delpechiasa
showing typical die back symptcffls,

Pig. 15. A close up of die back affected
branch of Bursera delpechiana.

Pig. 16. A section of die back affected
region showing the pycnidiu® of
Botryodiplodia theobr<^ae 650 x 

Pig, 17. Botrydiplodia theobromae in culture.

Pig. 18. Trichothecium roaeum showing conidiophore
and conidia.

_ Pig, 19. A = pycnidiuin and
B = pycnidiop;6tor ©s of Phyl lost ic ta  burserae,
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2 . B o t r y o d i p l o d i a theolironiae Pat . (P ig . 16 & 17)

Champignons d e l ' Eouateur , B u l l . S o c .
Mycol . P r . 8 : I 3 6 - I 4 0 , 1892
Saccaxdo, P . A . , S y l l . Fung. 11: 522,1895

Saxwar-, K. and Khan, M.N. A. Angew.
Sotariik 35 : 211-216 , 1971

Colonies white when young turn ing o l i ve grey t o dark

o l i v e grey with age. Mycelium 1.5 - 10.5 /u b road , s e p t a t e ,

hya l i ne to subhya l i ne . In c u l t u r e , pycn id ia gregar io us in

s t roma t i c masses hut on the host they are horne s i n g l y ,

250-300 /u in diam., b l a c k , o s t i o l a t e , erumpent, c o n f l u e n t ;

con id iophore s imp le , s h o r t , immature, Conidia h y a l i n e , oyoid

w i th o i l g l o b u l e s , mature con id i a dark brown, brOad,  e l l i p s o i d ,

un isep ta te in the midd le , usua l l y c o n s t r i c t e d at t he septum,

ends broadly rounded, th i ck wa l l ed , 20.5 - 25.5 X I 3 - 1 3 . 5 / u .

On l i v i n g leaves and twigs of d iseased p l a n t s , Sarwa r,

Devanahal l i Farm, Bangalore, 20-12-1965 , IMI 11614 7-b, Herb.

Myco l . Bangalore Un ivers i t y 437, CIMPO Herb. Mycol .  Bang .143.

g . P e s t a l o t i o p s i s mangifera,e (P.Henn.) S teyaer t

P e s t a l o t i a mangiferae P.Henn.apud  De Wi ld , in
Ann. Mus.Congo, Bo t . ^e r .Y , p .102 , 1907
Saccardo , P.A. S y l l . F u n g . , XXII , p . 1223, 1913
S t e y a e r t , in B u l l . Jard. Bot.EXat. Brux.
XIX p . 173, 1948.

i b i d . , p . 320, 1949.

The co l on i es of the fungus on PDA are spreading with

a e r i a l mycelium. Acervu l i b l a c k , g l o b o s e , t o sub g l o b o s e .
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1 - 2 mm., in d iam., reverse of the co lony c o l o u r l e s s . The

c o n i d i a are f u s i f o r m , 4 - s e p t a t e , c o n s t r i c t e d at the sep ta ,

measurez"-"^ l o n g , S* /u Toroad exc lud ing s e t u l a e . Ce ntra l

3 c e l l s are un i formly c o l o u r e d , pale (brownish cinn amon ) ,

(o-isj\i l o n g , a p i c a l and basa l c e l l are h y a l i n e . A crovm of

2 -3 s e t u l a e , h y a l i n e , sp read ing , non s p a t h u l a t a e , l o n g ,

produced on the ap i ca l c e l l of the conidium, s l e n d e r , un-

branched. P e d i c e l measures3-^-yu l o n g , hya l ine t o su bhya l ine .

On leaves and twigs of d iseased p l a n t s , Sarv/ar,

Devanahal l i Farm, Sanga lo re , 20-12-1965, K a l l a l For es t

Department Farm, f loskote ,  I8 -4.- I966 , ffil 116147-a, Herb.

My  c o l . Bang.Univers i ty 438,  G II4P0 Herb. Mycol . Bang.  I44.

4-. P h y l l o s t i c t a burserae Frag. e t . C i f . (Fig» 19)
Espan. H i s t . Kat.Madrid 27: 470-480,1966
Sarwar, M. , Angew.Botanik  46: 257-262,1972.

Mycelium immersed, pale y e l l o w , branched, s e p t a e , 6 /U

broad, ^ycn id ia hypophyl lous , amphigenous, ep iphy l l ous , 

s u p e r f i c i a l , s c a t t e r e d , s i n g l e , u n i l o c u l a r , g lobose  t o some

what depressed, f l a t or inconspicuotmsly p a p i l l a t e ,  pore

d i s t i n c t , round. Stroma pseudoparenchymatous and for med

b e l o w . Pycn id ia dark brown, 50-100 /U in d iam. , comp ressed

in the upper reg ion near the po re . Gonidiophores , s h o r t ,

s i m p l e , unbranched, hya l i ne , 3-5 /U l ong , c y l i n d r i c a l , con id ia

h y a l i n e , 1 - c e l l e d , g lobose t o ova l , 4 -6 z 2 -3 /u . C onidia

are surrounded by sl imy l a y e r .
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On the "bark of d i seased p l a n t s , Sarwar , Devanaha l l i

Farm, Banga lo re , 4 - 1 - 1 9 6 6 , Ma l la l  Farm, Kgrnataka P o r e s t

Department, Hoskote , 28 -10 -1967 , M I 116147-c , Herb.  Myco l .

Bang. U n i v e r s i t y 439, CIHPO Her t . Myco l . Bang. 145.

5 . A l t e r n a r l a tenu iss ima (Kunze ex -t^ers. ) W i l t s h i r e
( T f f T l " T D

On leaves and twigs of d i s e a s e d p l a n t s , Sarwar,

Devanaha l l i -Farm, Banga lo re , and Savanadurga j^arr n. Banga lo re ,

20-6-1966 and 2 -4 -1966 , IMI 116147-d . Herb. Myco l .  Bangalore

U n i v e r s i t y 440, CIMPO Herb. Myco l .  I46.

6 . Tr ichothec ium roseum ( P e r s . ) Link ex  Fr. iFig. 18)

S y s t . M y c o l .  3 : 427 , I 8 3 2

Sarwar, M. , Angew.Bot .46 : 257-262 , 1972

Co lon ies widel ; / e f f u s e , pa le o r a n g e - y e l l o w , v e l v e t t y ;

mycelium i n t e r t w i n e d , s e p t a t e , b ranched , smooth w a l l e d ,

h y a l i n e , 2-5/U diam. The s e p t a t e , hya l ine c o n i d i o p h o r e s

u s u a l l y a r i se s i n g l y and are e r e c t , most ly s t r a i g h t ,  s u b u l a t e ,

2 - 3 /J in d iam. , w i th t h e i r upper par t minute ly rou ghened.

Gonidia a r i s e s i n g l y and s u c c e s s i v e l y and form c h a r a c t e r i s t i c

c l u s t e r s . They are 1 - s e p t a t e , smooth, hya l ine when examined

s i n g l y , y e l l o w i s h in mass, obovo id , sometimes l i t t l e obovo id

15-18 X 6 - 8 /a.

On dead twigs of d i seased p l a n t s , Sarwar, Savanadur ga

?arm. Banga lo re , 16 -1 -1966 , N a l l a l Parm, Karnataka Fo res t
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Department, 4 -2 -1966 , Forest Department Farm, iTDrahi rn

Pat tan, A . P . , 12-1-1967, r e s p e c t i v e l y , m i I l 6 l 4 7 - f ;  Herb.

My  c o l . Bang. U n i v e r s i t y , 44-0, GIMPO Herb. Mycol . Ba rag.146.

7 . A3perg: i l lus n iger van Tiegii

'Thorn, C. & Raper, K.B. , A Manual of the
A s p e r g i l l i , 219-29, 1945

Sarwar, M. , Angev/, Botanik 46: 257-262, 1972

Colon ies e f f u s e b l a c k i s h lDrov,rn t o b l a c k . Myceliu m

immersed or pa r t l y s u p e r f i c i a l , hyphae hyal ine to pal e brown

2 - 4 /u t h i c k . Conidiophores e r e c t s t r a i g h t or f l exuo us

up to 300 /u l o n g , 15-20 yU t h i c k , hya l ine wi th a swe l l i ng

at apex i n to a s p h e r i c a l v e s i c l e , 40-70 /u in diam.  Sur face

of the vesb le covered with c l i v a t e branches 20-30 /u long

and 5-6 /u t h i ck bear ing p h i a l i d e s . Ph ia l ides 7 -10 /U  long

and 3-5 /a t h i c k at base , 1 - 1 . 5 /u wide at apex. Gon idia dry

p h i a l i d i c , brown ver rucose or e c h i n u l a t e , 3-5  fa d iam. , in

c a t i n a t e chains maturing from apex, backwards and f orming

columns or breaking e a s i l y .

On dead twigs o f d iseased p l a n t s , Sarwar, Devanahal l i

Farm, Bangalore, 4-1-1966 , Forest Dept. Farm, Ibrah im Pat tan,

A . P . , 12-1-1967, IMI 116147-e, Herb. Mycol . Bang.Un ivers i ty ,

441 , CMPO Herb. Mycol . Bang. 147.
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8. DISEASES Aim ASSOCIATED FUNGI ON
CICHORlUM INTYBUS L.

OCCUREENCE AND ECONOMIC IMPORTANCE OF THS HOST:

Cichorjum in ty  Id  us i s known as Chicory ( ve rn .Kash in i )

be long ing t o Gompositae i s found w i l d in Punjab, Nort h West

F r o n t i e r P rov ince , and around Hyderabad. I t is c u l t i v a t e d

in Nadiad, Broach and other par ts of Maharashtra and  Gu ja ra t ,

Chicory i s most ly used as a r o o t c rop . Genera l ly the

roas ted roo t s are powdered and mixed f o r b lend ing c o f f e e . The

whole p lant i s regarded as a t o n i c in Indian system o f med ic ine .

I t i s a l s o commonly used against d ia r rhoea and sp lee n e n l a r g e -

ment.

I t is grown in the month o f January by d i r e c t seed

sowing and harves t ing is done in June.

I . PURPLE BLOTCH Op CHICORY:

Symptoms : During February 1972 , purple b l o t c h was n o t i ced

on f o u r month o ld p lan ts at E. & D. Farm, Bangalore . Small

i r r e g u l a r , 2 -4 m m p u r p l e spots w i th a cen t ra l white s peck

appeared on the leaves ( F i g . 7 ) . They enlarged grad ua l ly

and sometimes the complete a p i c a l r eg i on of the leaves  appeared

t o be purple which l a t e r dr ied and in due course the  p lan ts

presented b l i g h t e d appearance. From the n e c r o t i c r e g i o n

A l t e r n a r i a tenuiss ima was i s o l a t e d .
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A l te rna r i a tenulss ima (Kunze ex P e r s . ) W i l t s h i r e .

( c f . Page 41 P i g . 82 ) 

The fungus descr ibed "by Nattrass (1937) as A l te rna r i a

c i c h o r i i Nattrass was repor ted t o be r e s p o n s i b l e wi th

more or l e s s s i m i l a r l e a f spo ts on G. intybus from C yprus.

Subsequently i t was repo r ted by many workers frcwi Aus t r i a ,

Denmark, Egypt , Greece, I t a l y , New Guinea, Pak is tan , U.S.A.

and Yugos lav ia . But the fungus which was causing th e purple

b l o t c h of ch i co ry at Bangalore i s A . tenu iss ima in mor phology.

The mater ia l was examined by Dr.M.B. E l l i s of the Com mon-

wealth Myco log i ca l I n s t i t u t e , Kew, England, who conf irmed

i t s i d e n t i t y .

On d iseased leaves of moribund p l a n t s , Sarwar, E. &  r .

Farm, Bajagalore, 4 -2 -1971 , IMI 177353-a, CIMPO Her b.

Mycol . Bang. 165.

CERCQSPOBA LEAF SPOT:

Symptoms t  During October-November, a l e a f s p o t d isease

was recorded at E. & D. Farm. A few small brown spo ts

appeared on the leaves which became numerous and co a lesced

r e s u l t i n g in dry ing of the l e a v e s . From the n e c r o t i c

r e g i o n , Oercospora d e h o r 11 was c o l l e c t e d .



6 4

2. Cercospora c i c h o r i i Bavis (F ig . 9)

Trans. Wis. Acad. S c i . 19: 715, 1919
Chupp, G.  A monograph on the fungus
genus Cercospora. 128, 1953

Govindu & Thirumalachar, Sydowia, 10:
271, 1956

Colon ies e f f u s e , emphigenous , c i r c u l a r brown with

ash co lou red c e n t r e . Mycelium i n t e r c e l l u l a r , s e p t a t e ,

su bh ya l i n e , thin or th i ck wa l l ed . Gonidiophores mon onema-

t o u s , in f a s c i c l e s 10-18 in each , c y l i n d r i c a l , g e n i c u l a t e ,

subhya l ine , most ly f l e x u o u s , 2-4 s e p t a t e , 24-65 X 3  - 4 .5 /J-

Conidiogenous c e l l p o l y b l a s t i c , i n teg ra ted or te rm in a l ,

c i c a t r i z e d , th in wa l l ed , subhya l ine . Conid ia b ias t i c , s i n g l e ,

terminal or l a t e r a l c y l i n d r o - o b c l a v a t e , most ly s t r a i g h t ,

p l e u r i s e p t a t e ( 8 - 1 6 ) , 80-170 x 4 - 4 .5 / i .

On leaves of d iseased p l a n t s , Sarwar, E. & D. farm.

Bangalore, 18-11-1971, II4I 177353-b, GMPO Herb. Myc ol .

Bang. 167.
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9. DISEASES AND ASSOCIATED FUNGI ON CORlANDRUM SATIV UM L.

Corlandr'uni 3ativmn is a common coriander (vern. D haJiia,

Kotamir) belongs to Umfeelliferae, I t is a native of Southern

Europe, Asia Minor and the Caucasus. Coriander is n ow exten-

s i v e l y grown in India, Russia, Central Europe, Asia minor and

Moracco. The pr inc ipa l producers of coriander are U .S.S.R.,

Hungary, Poland, Rumania, Czechoslovakia, Moracco, Mexico

and North America. In India, i t is grown in almost a l l the

States espec ia l ly in Rajasthan, Madhya Pradesh, Maha rashtra,

Andhra and Tamil Nadu,

The coriander seeds are the chief source of 'O i l of

Coriander' used in f lavour ing. In the North America and

Europe, i t is employed f o r f lavour ing l iquors , par t icu lar ly

in Gin. I t is used in medicine as a carminative and

a lso as a f lavouring agent.

The crushed seeds of C or i an drum sativum are sown in

September, thinning is attended a month la ter and t he crop

i s harvested in March.

I . POWDERY MILDEW:

Symptoms ; I t the E.D. farm, Bangalore, a high y ie ld ing

Russian strain of coriander was introduced. A serio us

powdeiy mildew disease af fected many plants during the  f lower-

ing stage result ing in poor set t ing of seeds. White d is t inc t



PLATE 6 

Pig . l9 -a . Conidiospore^s^f Pesta lot iopsis -nan^criferae
co l lec ted f romxhe die-back of Bursera
delpechiana.

P i•6 • 2C A = cleistotheciuff i -—
B = ccnidlophore, conidia and
C = ascocarp of Ur.ysiphe herac le i

iso lated from the powdery mildew
af fec ted plants of Goriandrurn sativum,

Pig. 21. Iji^rrospora sphaerica in culture
isolated from the dead blif^hted
leaves of Cymhopogjon martini



p l a t e 6 

Fig.

Fig. 20
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powdery growth appeared on the aer ia l parts, which slowly

invaded the in f lo rescence. This fol lowed by drying up of

the peduncles, caused s t e r i l i t y and poor seed-set t i ng .

Although the qual i ty of the o i l remained unaltered, there was

l o s s of charac ter is t i c co lour . Prom the powdery mildew

af fec ted region Erysiphe herac le i was iso la ted .

Erysiphe herac le i DC. ex St .  Amm  . (F ig. 20)

Fl . agen. p. 615, 1821
= Erysiphe polygoni i DC. em. Salm., 1900.

White powdery spots amphigenous, mostly epiphyllous  , 

mycelium pers is tent , much branched, with d i s t i nc t lo bed haus-

t o r i a , 1-6/ta wide, Conidia s o l i t a r y , cy l indr i ca l t o oval,

hya l ine, 20-50 x 8-10 Cle is tothecia abundajot, scat tered,

g lobose, 60-80 /u in diam. Appendages numerous, bra nched,

l i g h t brown, long. Asci 3 -8 , rare ly upto 10, obovate  to sub-

g lobose, 56-60.5 X 35-42.5 /u, ascospores 3-5 , sometimes 6,

ovate, 15-20 x 5-8/u x 10-12.5 /U,

On leaves and stems of diseased plants, Sarwar, E.& P.

Farm, Bangalore, 6-1-1969, MI 177355 CIMPO Herb, My col.'Bang.168,

I I . ALTERHARiA LEAP BLIGHT;

Symptoms; During February-March, most of tjie plant s

developed b l ight at the time of f lower ing. brown area s

appeared i n i t i a l l y at the apical regions of lea-^es  which
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became darker and frora leaves extended into 'branc hes, stem 

and sometimes upto the umbels. The a f fec ted defo l ia ted parts

dried and in severe cases the whole plant died.

2. Alternaria tenuissima (Kunze ex Pers. ) Wiltshire
(Of . p. 41 ) 

On l i v ing and semi-dried leaves, branches and stem

of diseased plants, Sarwar, B & D. Farm, Bangalore, 8-2-1973>

CIMPO Herb. Mycol. Bang. 210.
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10. DISEASES AND ASSOCIATED WNGI ON
CYMBOPOGON FLEXUQSUS (STEUD.) ¥ATS . 
(̂ ANDROPOGON NARDUS VAR.FIiBXUGUS HACK)

OOCUBEENCE AND ECONCMIC IMPORTANCE OP THE HOST;

Gymbopogon flexuogua is known Lemon grass, "belongs

to the fajnily Gramineae is an indigenous plant and found wild

in T i rune l re l i and Kerala. lemon grass is under lar ge scale

cul t ivat ion in Guatemala, Hai t i , Sao Paulo, the Como ro Islands,

Madagascar and Indo-China»

The fo l i age of C,f lexuosus on hydro-d is t i l l a t ion pro duces

an important essent ia l o i l 'Oi l of Lemon grass ' whi ch is used

in perfumery, soaps and cosmetics and also mosquito repe-

l l an t . India is s t i l l the pr inc ipal producer of th i s o i l .

The annual export which was 1,000 tons a few years before

has now dwindled to 200 tons valuing about 8 mi l l io n rupees.

The f a l l in production of the o i l is attr ibuted mai nly to a 

b l igh t disease as the area under this crop remains the same.

I t is cul t ivated by planting s l i p s , preferably at th e

onset of monsoon. The harvesting of the fo l i age start s when

the plants are 4-6 months old and subsequent cuts a re taken

every 4- months and this continues upto 5 years.
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I . LEAP BLIGHT 0.? LEMON GRASS:

Symptoms : During January-February, 1975  > a leaf iDlight

was noted at a Lemon grass Farm, Mundakal Estate, K erala.

The elongated pale iDrOwn spots appeared on the leave s, mostly

near the apical region which enlarged, became dark a nd produced

drying  of the leaves. From the necrot ic areas, three fungi

v i z . , Drechslera graminea, Alternaria tenuissima and

Cladosporlum herb arum were isolated*

1. Drechslera graminea (Rab. ex Sch l i ech t . ) I to

Proc«Imp.Acad,Japan 353: 1930

Colonies ef fuse , hai ry. Mycelium immersed in the ho st

t i s s u e , hyphae forming pseudoparenchymatous, stroma , dark

brown thin or thick walled producing eonidiophores.  The con i -

diophores so l i t a ry or in groups, stra ight or f lexuo us, e rec t ,

geniculate, pale to mid brown, septate upto 190 /a long, 5.7 /U

thick at base and 5-5 /J at apex. Conidio=genous ce l l s termi-

nal or in terca lary , po l y t re t i c . Conidia st ra ight or curved,

cy l i nd r i ca l or narrowly e l l i p so i da l pale to mid gold en brown,

smooth 5-10 pseudoseptate, 50-80 x 7-15 /U. Dark hil um at

the base, the hilum 1 . 5 - 2 . 5 /U wide.

On leaves of bl ighted plants, Sarwar, Variety

Aromedica Estate, Bangalore, 16-4--1975, Mundakal Es tate,

Kerala, 26-3-73, CIMPO. Herb. Mycol. Bang. 212.



70

2 . Alternaria tentiissiina (Kunze ex Pers.) Wi l tshi re,

( c f . Page 41 Pig. 82)

On l i v i ng leaves of diseased p lants, Mundakal Estate ,

Sarwar, 2-2-1973, CIMPO Herla. Mycol. Bang. 213.

5. Cladospor ium  herb arum  Link ex Fr.

( c f . Page 45 Fig. 26)

On dead leaves of diseased plants, Sarwar, Mundaical

Estate, Kerala, 2-2-1973, CIMPO Herb. Mycol. Bang. 214.
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11. DISEASES AND ASSOCIATED FUNGI ON
CYMBOPOGOK  MABT  INI STAPF. YAR. MOTIA

( = ANDROPOGON MARTINI ROXB.)

OCCURHENGE AND ECONCMIC IMPORTANCE Qp THE HOST:

Gym'bopogon martini Stapf . var . motia has received

several common names l ike Palmarosa, Rosha grass an d East

Indian Geranium and "belongs to Graminae. Palmarosa grows

wild in Elichpur, Akola, Amravati, Nagpur (Maharash tra State ) 

Zaheerabad and Mahahoohnagar (Andhra Pradesh) and al so in

some parts of ^arnataka, Tamil Nadu, Punjab and West Bengal.

The 'motia' var iety of 0.mart ini on hydro -d is t i l l a t ion

produces 'Palmarosa o i l ' which is widely used in cosme tics

and par t icu lar ly in soap manufacturing. India is the  b iggest

producer of Palmarosa o i l and controls internat ional trade.

The to ta l Indian export during 1971-72 was upto the  value of

2.5 mi l l ion rupees.

I t is grown by sowing the seeds d i rec t ly during May -

June on 30 X 60 cms spacing. Under i r r igated condi t ion, the

f i r s t harvest is taken when the plants are 3-4 months  old and

the subsequent cuts are made every a f te r 3 months pe r iod.

I . CURVULARIA LEAF BLIGHT:

Symptoms; A b l ight disease of Palmarosa was recorded at

E. & D. Farm, Bangalore, on 6 month old plants. E l l i p t i c a l to
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•V
PLATE 7 

Pig, 22. Conidia of Colletotrlchum graainlcola
isolated from the anthraonose affected
plants of CymbopogglOD winterianus 650 x.

Pig, 23. Conidia and conidiophorea of Curvularia
andrODOgonis collected from iJie blight
affected leaves of Cvmbopogon martini.

Pig. 24. leaf spot affected leaves of Cvmbopogon
nardus,

Pig. 25. Diseased leaves of Cvmbopogon martini
showing riist spots of Puccinia najcanishigl.

V
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Oval, dark grey spots 2-4  ram in diam., appeared on the leaves,

fol lowed by the drying of the apical region which ra n downward

and created drying of the whole blade. Similar to b l ig h t of

C,winterian'U3, sometimes 50-80 blades dried within  one season

which reduced the y ie ld considerably. PrOm the necro t ic

0 region Curvularia aiadropoganis (Zimm.) Boedi^n and ffigrospora " 

sphaerica (Sacc. ) Mason, were iso la ted.

Currularia andropogonis (Zimm.) Boedijn (Fig. 23)

Bul l .Jard.hot . Buitenz (Ser.5) 13:
128 f . 3 ( 5 ) 1933

Colonies e f f use , brownish to black forming hairy sur face.

Mycelium immersed in the substratum, v i s i b l e hyphae fo rming

stromata consist ing of thick-walled c e l l s , smooth, su bhyaline

to pale brown, 2-7 /U wide and producing conidiophores  in tuf ts ,

Conidiophores macronematous , mononematous, erect s t ra ight or

f lexuous, geniculate, subhyaline to pale brown, smoot h, septate,

3-5 /u wide at base and apex, 80-40 /U long, Conidi ogenous ce l l s

poly t re t i c terminal or integrated or in terca lary , swollen,

c i ca t r i zed . Cpnidia t r e t i c , so l i t a r y , simple, smooth  2-3

septate , acut^, pedicel la te at base, broadest in th e third

ce l lu la r region,  apex  pbtuse, basal and apical ce l l s subhyaline

and pale brown and the-middle c e l l s dark brown,38 -  64 x 10 - 12.

On l i v ing "leaves of diseased plants, Sarwar, 21-10 -1970,-

E. & D. Farm, B^ga lo re , IMI 156823-a, CMPO.Herb. My col. Bang.
. 150.
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2- I^igrospora sphaerica (Sacc.) Mason (^^ig. 21)

Trans.Bri t .mycol.Soc. 12: 158,1927.

Colonies at f i r s t white, la ter b lack, shining due t o

the production of conid ia. Mycelium supe r f i c i a l thin -wal led,

septate, branched, hyaline to suhhyaline. Gonidioph ores

micronematous or semimacronematous, simple or branc hed, erect

or flexuous hyaline to subhyaline 4-8 /U wide. Coni dio-

gencus ce l l s monoblastic, d i sc re te , s o l i t a r y , hyal i ne, sub

spherical 8-12 fn in diam. Conidia b l a s t i c , spheric al or

e l l i p s o i d a l compressed dors i -ven t ra l l y , opaque, bla ck, smooth,

th ick walled , 20-25 x 15-18 /U.

On dead leaves of diseased plants, Sarwar, E. & D.

Farm, Bangalore, 21-10-1970, IMI 156823-b, CiMPOFxe rb. Mycol.

Bang. 160.

I I . CERGC6P0RA lEKF SPOT:

Symptoms; During Pebruary-March 1971, a l ea f spot dis ease

was observed on 0.martini var. motia at the B.& D. F arm,

Bangalore. When the plants were about 4 months old, few

reddish brown elongated scattered spots were formed on the

leaves which gradually became dark and increased in  number and

resulted in the drying of the f o l i age . Prcan the necr ot ic -

region, Cercospora sorghi , Alternaria alternata and Go rdana

martini were iso la ted.
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3. Ceroospora s or^hi E l l i s and Everhart (Pig. 28)

Chupp, G. A monograph of the Fu33g!:us
Genas Ceroospora, 253, 1953

Vasudeva, R.S.Indian Ceroospora, 187,
New Delhi, 1961

colonies on leaf amphigenous, scat tered, redish bro wn,

Mycelium suhhyaline, i n te rce l l u la r , septate, septa ] D/U wide

30 px apart, hyphae branched, forming thick walled stroma

through which conidiophores emerge. Conidiophores p ale

brown, septate, upper part dent icu late, geniculate,  40-60 x 

3-4 /U. Conidia b las t i c borne s ing ly , terminally or l a t e ra l l y

as blown out ends, hyal ine, 4-lG septate, 70-80 x 3  - 5.5 /U.

On l i v ing leaves of Cymbopogon martini var . motia,

E. & D. Farm, Bangalore, Sarwar, 16-2-1971 IMI 1568 23-d,

CIMPO Herb. Mycol. Bang. 111.

Alternaria alternata (Fr . ) Keissler

(c f . Page 38 Fig. 3)

On semi-dried leaves of diseased plants, Sarwar,

10-6-1974, A.P. Government Forest Plantation, Karim nagar,

CIMPO Herb. Mycol. Bang. 220.

5 . Cordana martini sp. nov. Sarwar (Pig. 30)

Colonies e f f use , black. Mycelium immersed, composed

of subhyaline, septate branched hyphae. Conidiophore serect

f i l i f o r m , wider at*the base, thinner above, septate , smooth.



PLATE 8 i

Pig. 26. Conidiophore and conidia of
Gladosporium herbarum co l lec ted
from the dead leaf spot a f fected
plants of Cymbopogon winterianus

Fig. 27. Infected leaves of Cymbopogon nardus
showing leaf spots .

Fig, 28, Conidiophore and conidia of Cercospora
sorghi co l lec ted fron the leaf spot
of Cymbopogon martini

Fig, 29. Teleospores of Puccinia nakanishiki
co l lec ted from the rust a f fec ted plants
of Cymbopogon martini

30^ ..XX^nidiophore and conidia of Cord-aEB
m&rjini sp. nov co l lec ted from the
dead leaf spot af fected plants o f^k
Hvmhnnn^on martini \ 

F ig . 30 .a . Pathogenic4: j r v r i t ! ? ^ ! l e t o t r
rraminicola on^^-wmbop^ j^-#'^interianur . 

i f e ^ '

-V--7-
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s o l i t a r y , 60-120 u long, 4-6 /u th ick , conidia so l i t a r y

ar is ing from terminal swell ings which la ter hecame in terca lary ,

ovoid, subhyaline, 1 -septa te , s l i gh t const r ic t ion at  the septa,

smooth, 15-20 x 8-10 /u with a protuberant hiliim.

On leaves of diseased plants, Sarwar, A.P. Governme nt

Forest Department Plantat ion, Karimnagar, 10-6-1974 , CMPO Herb.

Mycol. Bang. 219.

The fungus resembles G.musae (Zimm.) Hohnel, co l l ec te d on

Musa paradisiac a from Buitenzorg, Java. Subramanian (1957)

found that the same fungus is a causative agent f o r th e Diamond

lea f spot disease of Banana at Coimbatore. But the a bove

reported fungus was co l lec ted on Palmares a where i t formed

golden brown to brown elongated spots in which the con i d io -

phores were never 2-Gelled and the conidia are compar atively

longer . Therefore, i t is designated as a new species  and

named Oordana martini' Sarwar. ^ 
/ s 

' C = V ^ • •  ' ' 
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12. DiSEiSBS AND ASSOCIATED FUNGI ON
GYMBOPOGOE NARDUS (LINN.) EENDIE

(= ANDROPO&QN NABDUS IINN.)

OCCUREENCE AND ECONOMIC IMPORTANCE Op TEE HOST:

Cymbopogon nardus is a member of Grarainae and is

commonly ca l led Ceylon Gi t ronel la . It is a native of  Ceylon,

and cul t iyated on large scale in Wellingama and Tan galla

bays of Ceylon, It is a lso cul t ivated in Malaysia, Bur ma,

Pigii, Tanganyika and some parts of India.

On steam d is t i l la t iox i the green herbage produces 'Oi l

of Ceylon Gi t ronel la ' which is ch ie f l y used as soap  perfumer

and sometimes a3 a subst i tute to Java Gi t ronel la.

I t is planted by s l i p s , any time during the year, p re-

ferab ly in the monsoon season on 60 x 60 cms spacin g. The

f i r s t harvest is taken a f te r 6 months of age and the  fo l l ow-

ing harvests are made every af ter 4 months interval  under

i r r igated and 6 months on non-irr igated condi t ion.

ALTERNARIA IEAP SPOT:

Symptoms ; During May-June. 1969 , on 14 months old cl umpp,

a leaf spot was observed at the Savanadurga Farm, Ban galore

d i s t r i c t where Ceylon Gitronel la is under cu l t i va t io n . .

Oval to c i rcu lar brownish spots formed on the leaves which

enlarged i r regular ly sometimes coalesced and create d drying
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Of the blades. Prcm the a f fec ted blades, Gurvulariops is

cymbisperma, Alternarla al ternata, Gerebella andropon onis

and Dietyoarthrinium sacchari were iso la ted .

1. Curvulariopsis cymbisperma (Pat.)M.B. E l l i s (Fig.  31)

Mycol. Pap. 82: 40-41, 1961

Colonies dark blackish brown, e f f u s e , hairy. Myceli um

s u p e r f i c i a l , anastomising, branched, straw coloured , septate,

septa 3-5 /U wide, 10-12 /a apart, verrucose, produc ing hypho-

podia 8-12 x 6-8 /u and forming s u p e r f i c i a l , subci r cu lar , brown

pseudoparenchymatous stroma. Conidiophores coming o ut of the

stromata in f a s i c l e s , forming coremia, e rec t , simple,  f lexuous,

septate, verruculose, 3-5 /u th ick, upto 500 ja long.  Coremia

200-300 /u long and 20-40/u wide. Gonidiogenous osl ls po ly -

b l a s t i c , terminal, or intercalary or integrated, ve rrucose,

thin walled 1-2 ce l l ed . Gonidia b l a s t i c , curved, cj nnbiform

with swollen central c e l l s , dark straw to pale gold en brown,

other ce l l s pale in co lour , roughly warted, 2-3 sep tate, 25-40/u

long, 15-20 /u wide at the widest and 3-8 /u wide at  base and

apex.

On l i v ing and semi-dried leaves of a f fec ted plants,

Sarwar, Savandurga Parm, -Bangalore, 12-6-1969, Sap tal ingi Farm,

Ratnagir i , 20-2-74, CIMPO Herb. Mycol. Bang. 215.
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2* Alternaria al ternata (Pr . ) Keissler

(c f .page 38 P ig . 3)

On spot ted, l i v ing and semi dried leaves of disease d

p lants , Sarwar, Bevanahalli Parm, Bangalore, 6-2-196 6, CIMPO

Herb. Mycol. Bang. 216,

3* Gerebella andropogonis (Ces . )Schol-Sc]iiwarz.

Trans. Bri .Mycol. Soc . ,42 ; 171, 1959
Subramanian, L . S . , J.Agiat.Soo.Ban^.17;
205-08 , 1921

Colonies sporodochia l , pulv inate, ti lackish brown,

covering several mm. Mycelium immersed in the substra tum

forming pulvinate s t r i a t a and produeiag conidiophor es. Coni-

diophores macronematous or semi-macronematous , mono neroatous

densely packed, simple or branched s tou t , s t ra ight or  curved,

subhyaline to pale brown, smooth, 0-1 septate 2-5 wide  and

6 -8 /u long. Conidia ho lob las t i c , s o l i t a r y , stalked  (basal

c e l l subhyal ine), muriform, transversely or obl ique ly septate ,

th ick wal led, constr ic ted at the septae, subspherica l or

pyr i form, dark brown, 25-30 /ti wide, 10-15 /ti t a l l .

On semi dried leaves of diseased p lants , Sarwar,

E. & D. Parm, Bangalore, 24-4-1971, CIMPO Herb. Myc ol.

Bang. 217.
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4 . DictyoartlirlKium sacchari (Stevenson) Bajnon (Fi g.32)

Bul l , Torrey bo t . Club. 80: 164,1953

Colonies black, mycelium s u pe r f i c i a l , branched, pal e

brown, Conidiophores crowded, 100-150 /U long, 4-6 / j wide,

cy l i nd r i ca l , pale brown, minutely verrucosa with tran sverse

septa appearing as dark bands at in terva ls . Conidia s quare,

spher ica l or sub-spher ical , cruc iate ly septate, dark  brown,

10-16 /Vi in diam. 8-10 /U th ick.

On semi dried and dried blades of a f fec ted plants,

Sarwar, E. & D. Farm, Bgjigalore, Sarwar, 24-4-1971 , GIMPO

Herb. Mycol. Bang. 220.
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15. DISEASES AND ASSOCIlTED FUNGI ON
CYMBOPQGON  WINTER HMJS  JOWITT
(= A M OP OG ON NARDUS JAVA DE JONG.)

OCCURRENCE AND ECONOMIC IMPORTANCE OP THE HOST:

Cymbopogon winterianus is regarded as the native of

Java and accordingly ca l led 'Java Ci t rone l la ' and "b elongs to

Graminae. There are also certain published records i nd ica-

t ing that i t was introduced into Java from Ceylon. Apa rt fron

Java, i t is under large scale cu l t iva t ion in other c ountries

too. The main supply of 'Java Ci t ronel la o i l ' comes

from Formosa, Guatemala and the Honduras.

The fo l iage of C.winterianus on steam d i s t i l l a t i o n

yie lds one of the most extensively used essent ia l o i l s cal led

the ' o i l of c i t r o n e l l a ' . The high grade Ci t ronel la o i l is

c h i e f l y used in extract ing aromatic f ract ions l ike g eranio l ,

c i t r one l l a l e t c . The l a t t e r is converted into hydro xy c i t r o -

n e l l a l , used extensively in a l l perfumeries.

Cymbopogon winterianus is cul t ivated by vegetat ive

propagation by planting s l ips any time during the y ear under

i r r igated condi t ion, otherwise during the monsoon s eason.

The f i r s t harvest is taken when the plants are 6 mont hs old and

the subsequent cuts are every a f te r 4 months upto the age of

4 years.
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I . ANTHRACNOSE OP CITEOMLLA:

Symptoms ; Anthracnose of Ci tronel la was recorded du ring

September-October 1971 which assumed alarming proport ions at

many private farms. On one to one and half year old p lants,

purplish blue spots with white central region, s l igh t l y sunken,

oval to oblong, 4-8 mm. in diam., appeared mostly i n the middle

of the lamina, developed irregularly and in i t ia ted d rying of

the blades. In 2-3 weeks, 50 per cent of the blades d ried up.

The formation of spots and drying of blades were more common

during late winter which reduced the y ie ld to almost  ha l f .

1. Colletotrichum gramlnicola (Ces.) Wilson (Pig. 33)
Phytopathology  4: 110, I914

Acervuli on  leaf dark  coloured, round or i r regular ,

150-200 /U, outer epideiroal wall of host normally p enetrated by

f ine hyphae and not disorganized. Occasional ce l l s o f the

acervulus develop as setae which are dark brown, s l ig h t l y swollen

at the base, taper to the rounded often s l ight ly pale r t ip on

which sometimes conidia are formed. Conidiophore ph ia l id ic ,

hyaline, very short , cy l indr ica l , 10-20 x 4-8 /a, C onidia

fa l ca te , or spindle shs,ped, hyaline septate, borne at the apex

of the conidiophores 20-26 x 2.5 - 3.0 /U.

On leaves of anthracnose af fected plants, Sarwar, Mo ola

farm, Devanahalli, Bhasker Reddy's Ci t ronel la Parm, Madanapalli,

1_1_1972, CIMPO Coorg Farm, 20-1-1972, IMI 177359, CI MPOHerb.

My c o l . Bang. 169.
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F ig . 31 . Gurwlar iops is gymbis-perma showing
conidiophores and con id ia , co l lec ted from
the leaf spot a f fec ted plants on Oymbo-
pogon nardus.

F ig . 32. Conidioehores and conidia of Dictyoarth-
r i n i m sacchari co l lec ted from the
anthracnose of Gyrnbopo,q:on winterianus.

P ig . 33. A = showing setae, conidiophores and conid ia ,
B = conidia of Oolletotrichum fcraminicola
co l lec ted from the anthracnose a f fec ted
plants of Cymbopogon winterianus.

F ig . 34-. Bipolar i s sachar i j , A = conidiophore and
conidia co l l ec ted from Gstmbopogon v;interianus.

F ig . 35. Setae, conidiophores and conidia of
G-yrothrix podosperma co l lec ted from the leaf
spot a f fec ted plants of C.ymbopogon winterianus

F ig . 36. Oonidiophore and conidia of...Gladosporium
oxyspor-um co l l ec ted on Gymbopogon winteri"^n.--3.
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2* f e r i c o n l a byssoides Pers. ex. Schw,

Synopsis Fungorum Garolinae Superior is , 
p. 125, 1882.
Subramajnian, C.V. J,_Ind.Bot._Soc •34-:
541-2, f . l , 1955

Colonies b lack, e f f u s e , conidiophores sca t te red ,

mycelium embeded in the substratum, hyal ine to pale brown,

branched, sep ta te , Stromata part ly embedded, f l a t te ned and

of ten , inver ted, saucer-shaped, dark brown, 51-102 x 15-56 /u,

Conidiophores or ig inate from the stromata e i ther s ing l y or in

groups, with d i s t i n c t ap ica l con id ia l heads, s t ra igh t or f l e x u -

ous, macronematous, 2-10 septa te , pale brown, con id i a l head

45-150 /U diam. Stipe with shor t , subhyaline swollen ap ica l

c e l l , 9-27 ^ long and 9-50  /\x  wide, Conidiogenous c e l l s

are produced on the whole surface on the apica l c e l l , a lso in

the c o l l a r region and bear s ing le conidia on short c hains.

They are p o l y b l a s t i c , d i sc re te , rough, 9-15 /u diam.  B las to -

conid ia spher i ca l , verrucose at f i r s t and l a te r uneve nly

thickened, 9-18 /u diajn., brown, produced acroJ)et ally in short

chains.

On dry and semi dead leaves of diseased p lants ,

Sarwar, Coorg farm, 4-7-1971, CIMPO Herb. Mycol. Ban g. 226.

3 . Spegazzinia tessarthra (Bark & Cur t . ) Sacc. (F ig. 42)
S y l l . Pung. 4 : 758, 1886

Colonies b lack,  •  i r regu lar , on the substratum, mycelium

s u p e r f i c i a l , scant , septate, subhyaline, branched, 1 - 3 / i th ick .



8 3

Conidiophores produced endogenously from conidiopho re mother

c e l l s . Conidia two types, spiny and smooth. Spiny c onidia

composed of four c e l l s , adpressed, dark "brown, 17-2 6 /U broad,

13-16 /U thick (excluding the sp ines) . The conidia a re

covered i r regular ly with long spines, spines are 3. 5 to 7/u

long, branched, curved upto 5.25 M thick at the base.  Two

types of conidiophores are found, the one very long,  macro-

conidiophore and the other short microconidiophore,  which are

inserted at r ight angles to the  4.  conid ia l ce l l s adpressed in

one plane. The macroconidiophores are very long, sle nder,

verrucose, f lexuousj erect or bent, simple, brown, 80-150 /u

long, 7-10/u broad in the apical region and 2-5 /u in the res t ,

Microconidiophorea are simi lar to macroconidiophores , short

in length, 25-60 ^ long. Both arises from conidiopho re mother

c e l l , which is dark brown, thick walled verrucose 3 .7-5.4/U

across. Smooth conidia are cruc iate ly 4 - c e l l e d , cons tr ic ted

at the septa, dark brown, f la t tened, adpressed. Eac h c e l l

of the conidium somewhat t r iangular, 8-12 /u broad, 9-12 /u

th ick, pedical is 1.5 - 2 / 1 long and 1 - 2 . 5 b r o a d , su bhya-

l i n e , found attached to the conidium.

On semi dried and dried blades of diseased p lants ,

Sarwar, Goorg Farm, 4-7-1971, CIMPO Herb. Mycol. Ba ng. 221.
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I I . LEAP SPOT OF  CITE ONE  LLA:

Symptoms: A very se r i ous l e a f spot was recorded at t he

CIMPO Coorg farm during June 1970 on about 2 year o l d p l a n t s .

I t was in an epidemic form at the Volmer Indus t r ies P lan ta -

t i o n s , West G-odawari, dur ing October 1973 where the weight of

the herbage was reduced t o almost h a l f .

Dark g rey , c i r c u l a r to oval s p o t s , 2-4 mni. d iam. , f i r s t

appeared on the l eaves which en larged i r r e g u l a r l y u pto 1 - 1 . 5 cm.,

f o l l o w e d by the dry ing of a p i c a l r eg i on and proceede d downwards.

In most of the c a s e s , the e n t i r e b lade became dry. In  severe

c a s e s , the complete bush appeared a^ a mass of dr ied  l e a v e s .

From the i n f e c t e d b l a d e s , Curvu lar ia andropogonis , A l t e r n a r i a

a l t e r n a t a , Glados porium herbarum, G-yrothrix podospe rma, and

Arthrobotryum cymbopogonis were i s o l a t e d .

4 . Curvu lar ia andropogonis

( c f . Page 7 2 P i g . 23)

On leaves of d iseased p l a n t s , Sarwar, Coorg Parm,

4 - 6 - 1 9 7 0 , Volmer Indus t r ies P l a n t a t i o n , West Godawar i, 28 -10-75 ,

IMI 171515, CIMPO Herb. Mycol . Bang. 170.

5 . A l t e rna r i a a l t e rna ta ( P r . ) K e i s s l e r
T^FTPage 38 P i g . 3)

On leaves of d iseased p l a n t s , Sarwar, Coorg Parm,

14_7-1970, CIMPO Herb. Mycol. Bang. 220.
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6. Gladosporium herbarmn Link ex Pr.
( c f . page 45 Pig. 26)

On semi dried and dried leaves  of diseased p lants ,

Sarwar, Coorg Farm, 14-7-1970, GBfPO Herb. Mycol. Ba ng. 224.

Gyrotlirix podosperma (Corda) Rabenhorst. (J'ig. 55 )

Krypt. F l . 1: 72, 1844
Pirozynski, K.A. Mycol. Pap.84: 1-28, CMI.1962
Subrajnaniaji, C.V. 'Hyphomycetes ' , 266 , 1971

Colonies dark brown, i r regu lar , ve lve t t y , mycelium super-

f i c i a l Or immersed, branched, anastomosing, subhyal ine and

produce sporogenous c e l l s here and there becoming th ick and dark

brown at the point of or igin of the setae; upto  3.6 /u wide.

Setae many, e rec t , th i ck walled, septate, dark brown  to o l i vace-

ous, rough, intertwined, 3-5 times subdichotomously  branched,

1 4 4 - 2 8 8  /u long. The trunk of the setae is s t ra igh t , 74-148

t a l l , 3.6 - 7 u wide at the base, smooth or mlKutely  rough,

primary branches stra ight or twisted and produce a lo ose s p i r a l ,

not c i r c ina te , secondary branches olivaceous with su bhyaline

ext remi t ies , c i rc inate or sp i ra l l y twisted. Sporoge nous ce l l s

are produced la te ra l l y on the hy|lphae, obclavate to l ageniform,

subhyaline 7.2 - 14 .4 /u t a l l , 3.6 /u wide at the base and

become tapering towards the apex. Conidia adherent, gr ouped

in to a whitish layer at the bases of the setae, cy l i ndr ica l

to fuso id , stra ight or s l i gh t l y curved, the attache d end of the
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conidium is subulate while the f ree end is obtuse, c ontinuous,

hyal ine, 5-8 x 2-2.5 /a.

On dead leaves of diseased plants, Sarwar, Volmer

Industries Plantat ions, West Godavari, 28-10-1975, C D4P0 Herb.

Mycol. Bang. 222.

8 . Arthrobotryum oymbopononis Sarwar sp. Nov. (Pig. 41)

Mycelium mostly immersed, hyphae hyal ine, septate and

branched. Synnemeta single or sometimes in groups o f 2-4 sca -

t te red , e rec t , straight or s l i gh t l y curved, black up to 2.5 mm.

high, 20-40 /U th ick. Conidiophores loosely attache d to each

other, brown, paler above, septate,  3-5• 5  th ick , bearing at

the apex a few primary branches, the end ce l l s of th e branches

being conidiogenous and percurrent, Conidia in basip etal

succession as blown out ends at the t ips of the branc hes, e l l i p -

so ida l or cy l i nd r i ca l , rounded at the apex, truncat e at the base,

brown to snuff brown, appears black in mass, wall th ick , darker,

smooth, usually 1 -septa te , sometimes 0-septate, 15- 20 x 3.8-4.5 /U,

On leaves of a f fec ted plants, Sarwar, Plenty Valley

Estate, Coimbatore, 2-5-1974, CIMPO Herb. Mycol. Ba ng, 22.

Dealing with this genus, Subrajnanian (1971) r ight l y

pointed out that perhaps many species compiled into this group

would not f i t in the genus as redescribed by Hughes (1953).
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There are in a l l f ou r s p e c i e s repor ted  from Ind ia , which

a l though d i f f e r i n g in c e r t a i n r e s p e c t s , are p r o v i s i o n a l l y

r e t a i u e d under the genus Arthrohotryum. The above des cr ibed

fungus resembles A.s t i lbo ide i im C e s a t i , in the gener a l morpho-

logy of con id i opho res . But the con id iophores are l o o s e l y

a t t ached , much th i cke r and l onge r . Cortidia althoug h c y l i n -

d r i c a l v/ith rounded apex but they are hard ly e l l i p s o i d a l or

3-septs i ;e es in A .s t i l bo ldeum. The con id iospo res o f t h i s

fungus a l s o resembles with Cereosporidium chaetomiura( G coke ) 

Deighton but they are not s o l i t a r y , 1 - 3 s e p t a t e , pale

g reen ish . Besides the charac ters of con id iophores ar e

e n t i r e l y d i f f e r e n t . I t a l so resembles Torula herbarum(P era.)

Link ex S .F . Gray in  some respec t s but the con id iophore is

d i f f e r e n t , in being many s e p t a t e ,  A nev̂ " spec ies is t h e r e f o r e

proposed and i s named Ar throb otryum cymbopogonis Sar war sp .nov,

I I I . YELLOWIHG AST GRifiKLIMG OF CITROKELLA:

ciyaptoms ; Yel lowing and c r i nk l i ng d isease of O i t r o n e l l a

leaves became almost a se r ious epidemic and  was f i r s t recorded

at Savandurga Farm in 1969 and subsequent ly at Messrs  Kaula

faz-ma, Devanahal l i and Messrs Bhasker Reddy f arms , Mad an ap a l i i

and l a t e r i t is spread at a l l the CIMPO farms, Bang alore.

During the l a t e winter months there was shr ink ing of  the new

blades and t h e i r basa l r e g i o n , s lowly s t a r t ed c r i nk l i ng which

f:ave an appearance of a v i rus d i sease . La te r , the sy mptorris

spread t o other b l ades . The a f f e c t e d leaves were b r i t t l e and

f l a c c i d and showed p e r f o r a t i o n at the base where the  presence
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Fig, 37, An infected plants of Cymbopogon wlnterianus
showing yellowing and crinkling.

Pigo 58, A close up of infected blade of Cymbopogon
winterianue showing typical yellowing and
crinkling.

Pig, 39, Infected leaves of Gymbopogon winterianus
showing leaf spo-te»

ig,̂  Infected leaves ^ Gymbopogon winterianuĵ
^ - - -^ showing anthracnose^  g ̂ ots.
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PLAO® 11

Pig. 41, A = synerama, B = conidiophores and
C = conidia of Arthrabotryum cymbopogonlB sp.nov.
collected from the blighted plants of
Cymbopogon winterianus,

Fig. 42. A = conidiophores and B = conidia of
Spegazzinia tess-arthra collected from the
antracnose of Cymbopogon winterianus.

Pig. 43. L.S. of acervuli of Monochaetiella cvmbopog onis
collected from the yellowing and crinkling
affected leaves from Cymbopogon winterianus.

Pig. 44.

Fig. 45

Conidiophores and conidia of Monochaetiella
cymb  op c^ on is collected from the disease
affected leaves of Cymbopogon winterianus.

C022l̂ ia of Passalora kirehneri collected frcra
the blighted lea^s and steras of Poeniculum
YUlgay^

Hrajg ^c.tt'̂ griî afc l i f t e d from
ana blades

1 wir T"
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Of a borer also was noticed. Prom iiie brown affect ed spots,

three fungi, v i z . , Mon  ochae t  ie1la  cymb  op o^ on i s , Drechslera

sacchari and Tetraploa aristata were recorded.

9. Monochaetiella cymbopogonis Punithalingam & Sarwa r
in PunithalingajQ, Trans, B r i t . (Pig.43 & 44)
mycol. Soc. 53: 311-316 , 1969

Leaf  spots amphigenous, irregular, yellowish, later

turning brown, more prominent on the lower surface, scattered

1-5 mm., long  1-2 mm.,wide and frequently confluent. Acerruli

mostly hypophyllous, sub-epidermal,  numerous,  arranged in lines

on discoloured spots, upto  0,5 mm long, often not confluent,

bright yellow to orange when the epidermis is ruptu red.

Stroma  immersed,  2-3 ce l l s thick  and  hyaline to  subhyaline.

Conidiophores formed from the upper cells of the str oma,

hyaline, simple or branched, uniseptate cylindrical , straight

(5-J 10-15 ( -20) /u long  and 2-3 /J  wide. Conidia  (blasto-

spores) hyaline, straight or slightly  curved,  cylindrical,

10-14 X 1 yu with an apical appendage  7-10 ( -15) px long.

On semi dried crinkled leaves of a f fec ted plants,

Sarwar, E & D. Farm, Bangalore, IMI  I52844,  CIMPO Herb. Mycol.

Bang, 223.

10. Drechslera sacchari (Butler) Subram.
Gurr.Scl. 35: 354, 1966

Colonies effuse, grey or blackish brown, hairy, som e-

times velvety. M̂ ĉelium imaiiersed, thin walled, h yaline, later
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bee caning darker, 5-8 /u in diametre. Conidiophores

macronematous , mononematous , ar is ing singly or in  small

f a s c i c l e s , s t ra ight , sonetimes s l i gh t l y flexucrus, geniculate,

•unlDranched, brown, paler towards the apex, 5-8 yU  wide, 200-

300 fo. long. Gonidia stra ight or s l i gh t l y curved, c y l i nd r i -

c a l , s l i gh t l y e l l i p s o i d a l , 5-8 pseudosepta, 25-50 x  8-12 /U.

On leaves of diseased plants, Sarwar, E. & D. Farm,

Bangalore, 4-10-1973, Kaula Farm, Bangalore.

11. TetraPloa ar is ta ta Berkeley & Broome (J'ig. 46)
Ann.Mag nat. His. 5'. 459, 1850
E l l i s , M,B. Trans, mycol. Soc. 33' 246-251,
1949.

Colonies e f f u s e , greyish black to black. Mycelium

par t ly immersed part ly supe r f i c i a l , Oonidiophore mic ronema-

tous, 1.5 -3 /11 th ick , branched, f lexuous, hyaline to pale

"brown. Conidiogenous ce l l s monoblastic, sometimes po ly -

b las t i c , in tercalary, cy l i nd r i ca l . Conidia so l i t a r y ,  dry,

pleurogenous, brown, appendaged, two types - large a nd with

setose appendages of the length of the conidium, most ly with

4 ce l l s t o each column, 25-40 x 15-25 with septate ap pendages

10-60 / i long, 4-8 /x thick at the base, 2-3.5 at the apex.

Small ones 2 ce l l s to each column 6-16 x 6-10 ja. w ith very long

appendages of 75-300 u long, 3-6 /U thick at the bas e and

1-2 /J at the apex.

On dead leaves of diseased plants, Sarwar, Volmer

Plantat ion, West Godavari, 2-11-1973, GIMPO Herb.Myc ol.Bang.224.
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14. DISEASES AND ASSOCIATED  MING  I ON
FQENICULIM YULGARE MIIL.

( = FQENICULUM OFEIQINALE ALL.)

OCCURRENCE AND ECONCMIC IMPORTANCE OP THE HOST:

Eoepicul-um vxilgare is a garden crop, well known as

Fennel (Vern. Saunf) and is a member of Umbell i fera e. I t is

a native of Southern Europe and mostly cul t ivated in Russia,

Prance, I ta ly and Japan.

Prcsn the seeds of p.vulgare, o i l of fennel is extra cted

which is used extensively in f lavouring culinary pr eparations,

confect ionar ies and l iquors . I t is also used in cur ing

f la tu lence in in fants .

I t is grown hy sowing the seeds d i rec t ly in the month  of 

Septemher and harvested during February - March,

I . PASSALORA LEAF BLIGHT:

Symptoms : At Devanahalli Farm, in 1967, a lea f b l ig h t was

observed on 3 month old plaJits. Small, angular, pa le brown

spots were observed on the leaves. They gradually inc reased

in s i ze , became dark brown, covered the ent i re decc upound

leaves which la te r spread to the branches and stem.  Thus in

a week's time, the whole plant had a bl ighted look. P rom the

necrot ic region, Pas sal or a kirchneri was iso la ted .
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1. Pas sal or a k i rchner i (Hegy. )Petra}c (Fig. 45)

P i l l a l , S.K. & Sarwar, M. Sc i . &Gult.
36: 116. 1970

Colonies usually hypophyllous, ve lve t t y , e f f u s e ,

ol ivaceous to "black and cause leaf spots. Vegetative  myce-

lium septate, immersed in the host t i ssue, smooth su hhyaline,

upto 6 ja hroad and produces eonidiophores through the

stromata. The eonidiophores are macronematous , mon onematous , 

unhranched, st ra ight or f lexuous, olivaceous brown smooth

often in f a s c i c l e s , upto 250 /U long, septate, upto  50 yti apart,

septa 3-5 / i wide at hase. Conidiogenous ce l l s po l yb l as t i c ,

sympodial, integrated, terminal and in course of dev elopment

become in terca lary , c i ca t r i zed , scars thickened. Co n'idia are

so l i t a r y , dry, acropleurogenous, obclavate, 1 -septa te , smooth,

proximal and swollen, long e l l i p s o i d a l the d is ta l c e l l narrower,

subcy l indr ica l , 35-65  x 5-9 /U, smooth, the proximal e,nd

swollen and long e l l i p s o i d a l , the d is ta l c e l l narrow er, sub-

cy l indr ica l t o very long e l l i p s o i d a l , d i lu te brown, m easuring

12-13.5 X 5 .5 -9 .0 /u.

On leaves and stem of diseased plants, Sarwar,

Devanahalli Farm, Bangalore, 4-11-1967, CIMPO Herb. Mycol.

Bang. 127.

Although KajDal & Khan (1962) described Pas sal or a 

foen icu l i as new on morphological grounds, notwiths tanding

this , I preferred to place th is fungus under Pas sa l or a 

k i rchner i , a fac t confirmed by Dr. G-.C.Ainsworth.
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I I . INPLOHESCENCB BLIGHT:

Symptoms; During January 1968, a severe in f lorescenc e

l3light was observed on the French strain  of Foeniculum

vul^are at the 1.& D. Parm, Bangalore. It appeared on

f lower buds which turned pale yel low, l o s t tu rg id i t y ,  became

l igh t brown, dried and subsequently dropped o f f . Th e disease

spread rapidly and the whole inf lorescence and the pe dicel

got infected within a week. The disease also a f fec te d young

developing seeds resul t ing in premature death. In s evere

cases i t extended to the stem and leaves frcro the mai n pedice l

and the whole plant b l ighted. Prom the infected regi on,

Al ternar ia alternata was iso la ted.

2, Alternaria alternata (F r . ) Keissler

( c f . Page 38, Pig. 3)

On leaves, f lowers and stem of a f fec ted plants,

Sarwar, E & D. Farm, Bangalore, 4-1-1968, GIMPO Her b. Mycol.

Bang. 126,



15. DISEASES AKD ASSOCIITED PUNGI ON
JASMIMJM GRAMDIFLORUM LIOT.

(= J asmlnum o f f i c i n a l e forma grand i f lorum
( l i n n . ) Kobuski)

OCGURESNCE  AMD  EGOMIC IMPORTANCE Op THE HOST:

Jasmintim grand i f lorum belongs to Oleaoeae and is w ell

known as Jasmine. I t is bel ieved to be a native of Nor th

Vies tern Himalayas and grown widely in gardens through out

India. I t is commercially cul t ivated in Southern Pra nce,

Morocco, Egypt, Alger ia, Syria and S i c i l y .

Jasmine is propagated vegetat ive ly and the rooted

cutt ings are transplanted in December-January. The harvesting

of f lowers star ts a f te r second year. July-lugust ar e the

peak months of f lower ing.

The high priced 'Jasmine concrete ' and 'Jasmine abs olute'

is extracted from the flowers of J.grandiflorum by u sing

v o l a t i l e so lvents. It is graded next to rose fragran ce and

is indispensable in high qual i ty soaps, mouth washes , bath

s a l t s , sachets and also f o r f lavouring tobacco and tea.

Presently a l l the requirements of Jasmine in India a re met

by imports.

I . nSRCQSPORA LEAP SPOT:

Symptcms - A severe leaf spot disease was found a l l

through the year at the E. & D. farm BaJigalore.



PLATE 12

Pigo 47. A blighted semi dried branch of JaBminum
grandiflorum showing dark brown leaves.

Pig, 48, Infected leaves of Jasminum grandiflorum
showing dark Cercospora leaf spots.

Pig, 49. An infected plant of Jasminum grandiflorum
showing blj^hted leaves and branches.

Pig. 50. Conidia in short chains and conidiophores of
Alternaria alternata collected from the bligh-^'^
leaves of Jasainua grandiflorim.

• aY'-.
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Oval dark brown spots  4-6 mm. with a dark purplish

brown margin appeared on the leaves which l a te r turn ed dark

grey. The spots enlarged i r regu la r ly , covered the entire

lamina and the leaves showed puckering, la te r on de f o l ia t ion

and death of the branches ensued basipeta l ly and in e xtreme

eases the ent ire plant was a f fec ted and appeared l ik e a dried

mass Of leaves and branches. Three fungi v i z , Cercos pora

.-jasminicola, Alternaria al ternata (Pr. ) and Cladosp orium

dadospor io ides were iso la ted.

1. Cercospora nasminicola Muller & Chupp (Fig. 56)

Arch. Inst . B io l . Veg, Bio de
Janeiro 93, 1936
Thirumalachar, M.J, & Chupp, C.,
Mycologia 40: 356, 1948

Colonies on the leaf e f fused , amphigenous , greyish

brown with dark purplish brown margin, thick in tex ture,

c i r cu l a r to oval , 4-6 mm, in diaja. Mycelium in te rce l lu la r ,

septa te , subhyaline to pale brown, thin walled or thi ck

wal led, hypha,e forming stroma through which conidio phores

emerge. Conidiophores mononematous in groups, pale t o o l i -

vaceous brown, unbranched, e rec t , st ra ight or curve d, rarely

septa-te geniculate, 6-28 x 2-3.5 /u. Conidiogenous  ce l l s

po lyb las t i c , integrated or terminal, geniculate or c i c a t r i -

zed, thin  Walled,  subhyaline. Conidia b l a s t i c , s ing le ,

terminal or l a t e r a l , pleuriseptate (3-10 septate) , st ra ight



t o f l e x u o u s , mos t l y c y l i n d r i c a l , pa le t o pa le o l i v a c e o u s ,

t h i n w a l l e d , "base t r u n c a t e , apex suTaacute,  30-60  x 2-4 /U*

On leaves of d i seased p l a n t s , Sarwar, E. & D. Partn,

Banga lo re , 1 0 - 7 - 1 9 7 0 , CIMPO B e r t . Myco l . Bang. 204.

2* A l t e r n a r i a a l t e r n a t a ( P r . ) K e i s s l e r

( c f . p . 3 8 F i g . 5 ) 

On l i v i n g and dead l eaves of d i seased p l a n t s ,

Sarwar , E . & D. Farm, Banga lo re , 10 -7 -1970 , IMI 156 815-"b,

CIMPO Herb. Myco l , Bang. 158.

5 . Cladospor ium c l a d o s p o r i o i d e s (Presen.) de Vr ies

(cf- p. 37 ) 

On semi dr ied and d r i ed l eaves and branches o f

d i s e a s e d p l a n t s , Sarwar, E. & D. Parm, Banga lo re , 1 0 -7 -1970 ,

IMI 156815-a , CIMPO Herb. Myco l . Bang. 157.



16. DISEASES AND ASSOCIATED PUKGI 01
MATRICARIA CHAMCMILLA L.

OCCURRENCE AND ECONOMIC IMPORTANCE OE THE HOST:

Ma t r i ca r i a chamomllla L. , Is a nat ive of Europe and

c u l t i v a t e d in Germany, Plungary and Russ ia . I t is a l s o known

as German Chamomilla and belongs t o the Compositae.

The shade dr ied f l owers of M.chajnomllla on hydro -

d i s t i l l a t i o n y i e l d s o i l of Chamomilla which is used  as a 

f l a v o u r i n g agent in f r e n c h l i quo rs and in va r ious e xpensive

per fumes.

I t i s grown by d i r e c t seed sowing method in September .

The f l owe r i ng s t a r t s from November-December and cont inue

upto January.

I . WILT OP CHAMMILLA:

Symptoms; At the E. & D. Parm, Bangalore, where a B ulgar ian

v a r i e t y of M.chamomilla was growing, numerous ova l ,  brown

l e a f spots 2 mm t o 4 mm in length and 1 mtn t o 2 mm in breadth

appeared on the leaves and stem r e g i o n , f o l l owed by sudden

w i l t m s observed on many p l an t s . They gradua l ly increa sed

in s i z e , c o a l e s c e d , becaflie darker f o l l o w e d by w i l t i n g and

w i the r i ng of branches which u l t ima te l y proved f a t a l  t o the

p l a n t s . Prom the a f f e c t e d p lants f ou r f ung i v i z F u s a r i u m

semitectum, Pie ospora i n f e c t or i a and Rhizoc ton ia b a t a t i c o l a

were i s o l a t e d .



PLATE 13.

Pig» 51» A plot of Matricaria chaaicaiilla showing
healthy plants.

Pig, 52. Altern^ia tenuissiaa collected from the die " 
back affected plants of Bursera delpechiana 650 x.

Fig, 53. Cercospora Valerianae sp, nov, collected
from the blighted leaves of Valeriana officinalis

: S56 X.

hm

*  * 
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PusaTlum semltectum Berk. & Rev. (F ig . 8)

in Berke ley , Grev^ l lea 3: 98 , 1875

B o o t h , C. 1971, The genus Fusarium C.M. I . 94-96 .

Cul tures at f i r s t white with peach t inge and peach

c o l o u r e d belo\'/, Sporodoch ia absent . Aer ia l myceliu m

e x t e n s i v e , c o t t o n y , f l o c o s e , i r r e g u l a r l y branched f orming

s t r o m a t i c pustu les o c c a s i o n a l l y , hyphae 6  fa wide and

long producing con id iophores . Conid iophores produci ng

macrocon id ia l o o s e l y branched bear ing conid iogenous c e l l s .

The con id iogenous c e l l s 19-24 x 2-4 /u , p o l y b l a s t i c , sympo-

d i a l producing macro c o n i d i a . The macro c o n i d i a 3-5 s e p t a t e ,

f a l c a t e with wedge shaped base and po in ted apex meas uring

20-35 X 2.5 - 4/tJj v a r i a t i o n in c o n i d i a l shape and  s i z e is

p o s s i b l e wi th iiie age of the c u l t u r e s . K i c r o c o n i d i a r a r e l y

observed. The myceiium produces chlamydospores 5 -10  j\x 

in d iameter , t h i c k wa l l ed , g l o b o s e , i n t e r c a l a r y , s i n g l e or
*

in cha ins .

On l e a v e s , branches, stems and r o o t s of d iseased

p l a n t s , Sarwar, E. & L. Farm, Bangalore, 8 -2 -1970 , IMI

156816-c , OIMPO Herb. Mycol . Bang. 181.

2 • Pie OS per a in f e c t or i a Puckel
Sjnnb.mycol. 132, 1870.

Thick wal led p e r i t h e c i a are formed on the l i v i n g l e a v e s .

P e r i t h i c i a embedded in the l e a f t i s s u e , produced in  groups,

300-450 /u a c r o s s , o s t i o l a t e , stroma c o n s i s t of t h i c k  wal led
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outer layer and th in wa l led inner r e g i o n . Os t io le i s

l i n e d by paraphysoidal hyphae. I s c i many b i t u n i c a t e ,

d a v a t e , c y l i n d r i c a l t o c l a v a t e , t h i c k wa l l ed , and t y p i c a l l y

conta ins 8 ascospo res , 100-120 x 10-20 / i . I s c i are e nveloped

in many f i l i f o r m paraphj'-s i s . I s cospo res cons t ruc ted in

the midd le , tapers at e i t h e r ends, brown to go lden b rov/n,

15-25 X 5 -10 / u .

On l i v i n g leaves of Mat r i ca r ia chamomil la, E. & D.

Farm, Bai igalore, Sarwar, 8 -2 -1972 , IMI 156816-b, GI MPO Herb.

Myco l . Bang. 183,

3* Rh izoc ton ia b a t a t i c o l a (Taub.) Bu t l .

I n t . B u l l . P l . P r o t . 8 : 199-202, 1934
= Macrophomina phaseo l i (Maubl . ) Ashby
Trajns .B r i t .myco l . Soc . 12: 141-147, 1927
B u t l e r , S . J & G.R.Bisby, The f u n g i of I nd ia ,
Revis.ed, Vasudeva, R.S. I960 , IGAR, New De lh i .

Co lon ies on PDA white forming abundant white myceli um in

the beg inn ing or l i g h t brown a f t e r 3 -4 days. Myceliu m showed

c h a r a c t e r i s t i c branching p a r a l l e l t o the parent hypha e wi th a 

c o n s t r i c t i o n at the po in t of un ion. Ce l l s o f the o lde r branches

b a r r e l shaped, mature hyphae repea ted ly d iv ided i n t o i r r e g u l a r

s t r u c t u r e s which formed i n i t i a l s c l e r o t i a l b o d i e s . S c l e r o t i a

110-278/U in diam. » smooth, b l a c k , round t o oval an d sometimes

i r r e g u l a r . Pycn id ia were not produced by the fungus e i t h e r in

cu l tu re or in h o s t .

On roo ts of Ma t r i ca r i a chamomil la, Sarwar, E. & D.

Farm, Bangalore, 8 - 2 - 1 9 7 2 , IMI 156816-d, GIMPO Herb . Mycol .

Bang. 184.



9 9

17. ijISElSES 11© ASSOCIATED FUNGI ON
FIE  NT HA  ARVEESIS IINN. SUB SF.
HAPLOC/iLYX BRIQ.  YAH. PIPER  AS GENS HOUSES

(=MENTHA CANAIiENSIS DC. VAR. PIPERASCBNS HOLMES)

OCCURPENCE AND ECONOMIC BIPORTANCE OF THE HOST

Mentha arvens ls i s a nat ive  of Japan and as such

i t i s known as Japanese Mint . I t is a member of Lab ia tae .

Before the wor ld war I I , Japan was a l ead ing grower by

producing about 70 per cent of the w o r l d ' s t o t a l con sumption

of menthol and dementhol ized mint o i l . The other cen t res

were China and B r a z i l . I t was in t roduced i n t o India in

Jammu and Kashmir and a l s o i n t o the Tarai d i s t r i c t s  of

N a i n i t a l where i t go t e s t a b l i s h e d and i t has become a  

f l o u r i s h i n g indus t ry .

I t is c u l t i v a t e d by p lan t i ng suckers usua l l y in the

month of January-February and the harves t ing of f o l i a g e

s t a r t s a f t e r .J month's. I t cont inues upto 3 y e a r s .

The f r e s h or semi d r ied f o l i a g e g ives 'Ja;panese Mi nt

o i l ' which i s c h i e f l y used f o r the p roduc t ion of me nthol

c r y s t a l s . Dementholized o i l is employed f o r f l avou r ing

mouth washes, t oo th pastes and pharmaceui t ica l p rep a ra t i ons .

I . PO^^RY MILDEW:

Symptoms; During "the ear ly summer at Haldwani Farm and
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a l s o at many farms in the Tarai r e g i o n , powdery mild ew was

of common occur rence. On upper su r face of o ld l e a v e s , smal l

wh i te , c i r c u l a r , powdery spo ts appeared. They enlarg ed

r a p i d l y , covered the e n t i r e upper su r f ace and then extended

t o the p e t i o l e and stem. The a f f e c t e d leaves got red uced

in s i z e , turned ye l l ow and were f i n a l l y shed o f f . Pro m the

a f f e c t e d r e g i o n of the leaves and stem, Erysiphe h e r a c l e i

was i s o l a t e d .

I . Erys iphe h e r a c l e i DC ex S t . Amm.

( c f . Page 66 F i g . 20)

On leaves of d iseased p l a n t s , Sarwar, Haldwani Farm ,

Haldwani, 6 -12 -1973 , CMPO Herb. Mycol . Bang. 195.

I I . RUST:

Symptoms; At Haldwani Farm, a rus t d isease was obse rved

dur ing February-March, on the leaves of M.arvensis . Orange

co loured b l i s t e r - l i k e r u s t spots api:)eared on the l eaves and

stems. In due course the heal thy green leaves turned  y e l l o w

and s ta r t ed w i ther ing and shedding and in a few cas es dry ing

of the whole p lant a l s o was observed. From the co loure d

l e s i o n s of the a f f e c t e d leaves the presence of Pucc in ia

menthae was reco rded . ! 

f ' ' 1 
2 , Pucc in ia menthae Pers.

Syn.meth.Fung. p . 227, 1801 / 
Saccardo, P . A . , Sy 11.Fung. 7 : 617,' 1888

Bust spots ajnphigenous, c i r c u l a r , purple c o l o u r e d ,
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on the upper su r face surrounded by a l i g h t co loured h a l o ,

l i g h t purple on the lower s u r f a c e , u red ia ajmphigen ous hut

most ly hypophy l lous , t e l i o s p o r e s dark brown, s h o r t ,  p e d i -

c e l l a t e , subglobose t o c l a v a t e , double c e l l e d , c o n s t r i c t e d

at septum, a p i c u l u s , 30-58.5 x 18-25 /u-

On leaves of r u s t a f f e c t e d p l a n t s , Sarwar, Haldwani

Parm, 18 -2 -1972 , CIMPO Herb.  My  c o l . Bang. 194.

1 6 S 6 5
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18. DISEASES MD ASSOCIATED PUHGI OH
m m n A PIPES ITA I . HUDSON

( = ME;NTHA PIPERITA L. ) 

OCCUERElfCE AHD ECONOMIC D'IPORTAM Op THE HOST

Mentha p i p e r i t a is commonly c a l l e d Peppermint and

"belongs t o Lal i ia tae. I t i s a nat ive of Mediterrane an coun-

t r i e s which is now n a t u r a l i s e d in many par ts of the wo r ld .

Peppermint i s under ex tens ive c u l t i v a t i o n in the Un ited

S t a t e s , U.K. , Japan, Russia and I t a l y . In Ind ia , i t i s

grown in Kashmir, Uttar Pradesh and the N i l g i r i s .

The c u l t u r a l p r a c t i c e s of Mentha arvens is and

M . p i p e r i t a are the same.

Prom the f o l i a g e of semi d r ied l e a v e s , 'Oil of pepp ermint

i s ex t r ac ted by h y d r o - d i s t i l l a t i o n which i s most pop ular and

wide ly used e s s e n t i a l o i l . I t conta ins menthol , meth yl

a c e t a t e , menthone and t races of ac ids and a l c o h o l s . I t i s

employed f o r the f l a v o u r i n g of pharmaceut ica ls , l i q u o r s , and

in c o n f e c t i o n a r i e s .

The annual import of Peppermint o i l i s around 4.5 m i l l i o n

rupees . E f f o r t s are underway t o minimise t h i s import b y

b o o s t i n g the indigenous p roduc t i on .
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I . VERTICILLIUM ¥ILT;

Symptoms ; The Y e r t i c i l l i u m w i l t of peppermint was obser ved

at E. & D. Parm, Bangalore, where Mentha p i p e r i t a was  i n t r o -

duced from CIMPO Lucknow. The d iseased p lants e x h i b i t e d

stunted growth and the lower leaves gradua l ly turne d y e l l o w ,

wi thered and dropped o f f . The w i l t i ng r esu l t ed in c o n s i d e r -

ab le l o s s of the f o l i a g e which d i r e c t l y a f f e c t e d th e y i e l d of

o i l . From ttie r o o t s and bases , V e r t i c i l l i u m albo-atr um v a r .

menthae was i s o l a t e d .

1 . Y e r t i c i l l i u m albo-atrum Reinke & Ber tho ld v a r .
menthae Nelson (P ig . 57)

Mich. Ag r .Exp t .S ta ,Bu l l . 221 :1 -259 ,1950

I t grows rap id l y on p o t a t o - d e x t r o s e agar . Mycelium

f l o c c u l o s e , whi te t o g r e y i s h , h y a l i n e , wh i t i sh t o cre am in

reve rse a f t e r sometime. Conid iophores abundant, h y a l i n e , e r e c t ,

v e r t i c i l l a t e l y branched, 2-4 ph ia l i des a r i s i n g at e ach node;

con id iophores c h a r a c t e r i s t i c a l l y darkened at the bas e on p lan t

t i s s u e , Ph ia l ides v a r i a b l e in s i z e , o f ten  I8-50  x 1 . 5 - 3 /J.

Conid ia a r i se s i n g l y at the ap ices of the p h i a l i d e s , e l l i p s o i d a l

t o s u b - c y l i n d r i c a l , h y a l i n e , s imp le , o c c a s i o n a l l y 1 - s e p t a t e ,

4 - 8 X 2 -4 / I . Chlamydospores absent , m i c r o s c l e r o t i a absent .

5 r o o t ^ ^ a n d T s u ^ e r ^ ^^ w i l t a f f e c t e d p l a n t s , Sarwar,

E . & D. Parm, Bangalore, 26-11-1973, CIMPO Herb. My col . Bang.227.
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^^ A l t e rna r i a b l i g h t

A severe l e a f b l i g h t d isease of peppermint  wbs

recorded at CII'IPC Haldwani Farm, U.P. and a l s o at many

other adj o i n i ng farms where K. p i p e r i t a  was under c u l t i v a t i o n

Mostly during the l a te winter season brown c i r c u l a x

spots appeared on the leaves which grew i r r e g u l a r l y , some-

times c o a l e s c e d and in due course c rea ted dry ing and

d e f o l i a t i o n . In severe cases death of the en t i r e p l ant

a l so was observed.

From the n e c r o t i c r e g i o n , A l te rnar ia a l te rna ta

( F r . ) Ke i ss l e r was i s o l a t e d .

1. A l ternar i a a l ternata(Fr ; j Ke i ss l e r

( c f . P. 38, F ig . 3)

On b l i g h t e d l e a v e s , Haldwani farm, U.P. , 

Sarwar, 20-1-1972, CIMPO Herb. Mycol. Bang. 196.
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Pig. 54. Mentha piperita leaves showing A1 tern aria
leaf spots.

Fig. 55. A = cleistotheciuffl, B = conidiophore and conidia,
C = ascocarp of Erysiphe cichoraoearum collected
from the powdery mildew affected planis of
menth a.

Pig. 56. Blighted plant of Mentha piperita.

V

Pig. 57.

Pig. 58.

A = conidiophore, B = conidia of
Verticillium albo-atrum collected from the
wilted plants of Mentha piperita.

^ V- . / 
f

I f 

A = con id i opho re ,  B  » c o n i d i a o f Cercospor
j ^ m i n i c o l a col lectedf fSrom the CereOaiyiara
Bl ighted jJrvBBiinî m g rand i f l o rum. . r , 

. i • s A , . 1
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19. DISEASES AND ASSOCIATED FUNGI ON
00MUM BASILIGUM L.

( = 00MUM MINBIUI4 L. ) 

OCCURRENCE AND ECONOMIC IMPORTANCE  OF THE  HOST:

Ocimum bas i l i cum i s c a l l e d 'Sweet B a s i l ' which grows

w i l d in many parts of Surope, Madagascar and Reunion  I s l and .

I t i s a memher of La'biatae. However, l a rge p l a n t a t i o n s ,

e x i s t only in Southern Prance. I t i s c u l t i v a t e d in many

coun t r ies l i k e I t a l y , Spain, Germany, North A f r i c a and North

America.

I t i s c u l t i v a t e d by sowing the seeds d i r e c t l y during

August-September. The f i r s t cu t is taken when the p l an t

a t t a i n s the age of 5 months and the subsequent cuts in

f o u r t h and f i f t h month.

The f l ower ing tops of Q.bas i l icum on steam d i s t i l l a t i o n
. t

y i e l d 'Sweet B a s i l o i l ' used ex tens i ve l y in c o n f e c t i o n a r y and

bak ing . I t i s used as a c o s t l y perfume in c e r t a i n den ta l

and o ra l p roduc ts .

I . IglZOCTONiA BLIGHT;

Symptoms : In March-Apr i l of 1971, a l e a f and stem b l i g h t

d isease was noted at the E. & D. Farm, Bangalore. Du ring

f l ower ing t ime, a few dark g r e y , ob long, e l l i p t i c a l  or oval

s p o t s , 2 mm t o 8 mm in l eng th , 2 -4 mm in breadth , appe ared on
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the lower leaves which gradual ly spread t o the other  l e a v e s ,

•became darker and m u l t i p l i e d . The spo ts appeared on the

"branches, stem and a l s o on i n f l o rescence^ grew in s i z e ,

c o a l e s c e d , hecame da rke r , and l a t e r gave a p a r t i a l or f u l l y

burn t appearance t o -ftie c r o p . Numerous brown s c l e r o t i a

were found  on ihe l e s i o n s which s low ly turned b l a c k . From

a f f e c t e d l e a v e s , stem and i n f l o r e s c e n c e , Rh izoc ton ia b a t a t i c o l a

t o which Ashby app l ied the b inomica l Macrophomina pha seo l ina

(Maubl . ) Ashby was i s o l a t e d .

1 . Rhlz  PC ten ia b a t a t i c o l a (Taub) Bu t l e r

( c f . Page 98 ) 

On l i v i n g stem and leaves of d iseased p l a n t s ,

Sarwar, S. & D. Farm, Bangalore, 4-4--1971, IMI 156 820,

CIMPO Herb. Mycol . Bang. 164.
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I I . LEAP SPOT:

Symptoms ; Many of the sweet b a s i l p lan ts when they

were 2 months o l d , at the E. & D. Parm, showed ash g rey

l e a f s p o t s . Oval t o round, g rey i sh spots appeared on

the leaves which en larged i r r e g u l a r l y , and r e s u l t e d i n

dry ing up of the leaves from the a p i c a l r e g i o n . In d ue

cou rse , the whole p lan t was a f f e c t e d . Prom the i n f e c t e d

r e g i o n , Cercospora oc im lco la was i s o l a t e d .

2* Cercospora o c i m i c o l a Petrak & G i f e r r i
Ann.mycol. 30: 324, 1952
Sarwar, M. P r o c . P i r s t Workshop. Med.& Arom.Plants,
p . 203-207, 1973,

Colon ies on the l e a f e f f u s e , -amphigenous , "browni sh,

c i r c u l a r t o ova l . Mycelium endophy t i c , i n t e r c e l l u l a r ,

s e p t a t e , subhyal ine t o pale brown, th in wa l l ed , s e p t a t e ,

hyphae forming stroma through which con id iophores em erge.

Conid iophores mononemat ous , in g roups, s imp le , ra r e l y

branched, l i g h t brown, s e p t a t e , s h o r t , subhyal ine t o pale

brown, e r e c t , 20-35 x 3-4-.5 /u. Conidiogenous c e l l s

p o l y b l a s t i c , i n t e g r a t e d , or te rm ina l , gen icu la te or  c i c a t r i z e d ,

t h i n - w a l l e d , subhyal ine with 2 -3 s c a r s . Conid iob las  t i c , 

s i n g l e , terminal or l a t e r a l , narrow, obc lava te , tap er ing

towards the t i p , l i g h t co loured 4~8 -sep ta te , 24-154 x  2 - 3 . 2 / u ,

On leaves of d iseased p l a n t s , Sarwar, E. & D, Parm,

Banga lore , 4 -4 -1971 , IMI 156819, CIMPO Herb. Mycol .  163.
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PLATE 15

Pig. 59 Ocimum basilicum at E & I) Farm, Bangalore.

Fig. 60 Infected leaves of Pogostemon patchoul i
showing browning and cur l ing .

F ig. 61 An infected plant of Ocimum b as ilium ^ 
showing Cercospora lea f spots .

Fig. 62 Phoma cimpoensis sp. nov. co l l ec ted on
Pogostemon patchouli showing pycnidium,
pycnidiospores and sect ion of pyc in id ia l
wa l l .

A^^Conidiophores, B^on id ia of
Cercospora valeria«aP\ sp. nov,



Fig. 61

Fig. 60

V - Fig. 63

0

i1
u
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20. JJISEASES  AM)  ASSOCIATED EUN&I ON
HELlfiUOWIUM QBATEOHj:î iS AlT.

OGCURREHCE AFDECCNQI'OG IMPORTANCE OF THE HOST:

Pelargonium graveolens i s popu lar ly known as

'Geranium' and is a member of G-eraniaoeae. The taxon omic

s ta tu s and ti ie n a t i v i t y  of t h i s p l an t is s u b j e c t e d to much

con t rove rsy because of the h o r t i c u l t u r a l genus Geraniu m,

v>?hich is a na t i ve of A l g e r i a . P.grave olens i s repo r ted

t o grow w i ld in Cape Prov ince (South A f r i c a ) . I t i s pr obable

tha t a l l the s p e c i e s and v a r i e t i e s of Pelargonium y i e l d i n g

^ an e s s e n t i a l o i l are the descendants or hybr ids of Gerani um.

I t is c u l t i v a t e d on la rge s c a l e in Reunion I s l a n d s , A l g e r i a ,

Morocco and France.

I t i s v e g e t a t i v e l y propagated by p lan t i ng roo ted cu t t i ng

usua l l y during December-January. The f i r s t harvest of

f o l i a g e , i s taken a f t e r 4- months of t ransp lan t i ng an d subse -

quent ly a f t e r every 3 months upto 4 -5 y e a r s .

Prom the green f o l i a g e of P. grave olens , o i l o f Geraniu m

i s ex t rac ted which is used in perfumery and c o s m e t i c s .

4a. w i l t was recorded on P.grave olens at E. & D. Fa rm,

Banga lo re . Two f u n g i v i z . , Fusarium redo lens and

B o t r y o d i p l o d i a theobromae P a t . , were i s o l a t e d . They  are

descr ibed be low:
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I . PUSABIUM WILT:

Symptoms ; For the f i r s t time in 1968, a w i l t d isease

of graveolens a t ta ined almost an epidemic p ropo r t i on

at E. & D. Parm, Bangalore. Soon a f t e r the f i r s t ha r v es t ,

/a few w i l t i n g cases were observed which were i n i t i a l l y

suspected to be due t o mecha i i ca l i n j u r i e s , but w i l t i n g

inc reased p r o g r e s s i v e l y and wi th in two months, the casua l t i e s

amounted t o about 80 per cent of the popu la t i on .  A deep

f i s s u r e developed in the w i l t ed p lan ts near the c o l l a r reg ion

which resu l t ed in exposing the v a s c u l a r t i s s u e s of t he c o l l a r

as w e l l as of the stem. The c o r t i c a l l aye rs of the adven t i -

t i ous roo ts of i n f e c t e d p lan ts were i nva r i ab l y l o o s e . Prom

the r o o t and c o l l a r r e g i o n , Fusarium re dole ns was i s o l a t e d

and in a few c a s e s , Bo t r yod ip l od i a theobromae was a l s o  i s o -

l a ted from the stem r e g i o n .

1. Pusarium redolens Wollenweber
Phytopath. 35 29-30, 1913
= P.oxysporum va r . redo lens ( ¥ r . ) Gordon

0821. J . B o t . 30: 238, 1952.
Booth, C. The Genus Pusarium pp. 153-154, 1971.

Colon ies be ige to redd ish brown, co t t ony . Mycelium

s u p e r f i 6 i a l or immersed, hya l ine t o subhya l ine , s e p t a t e ,

smooth, th in wa l led , producing chlamydospores . Chl amydos porea

th ick wal led i n t e r c a l a r y or te iu i ina l . M ic rocon id ia borne on

p h i a l i d e s e i t h e r l a t e r a l or on shor t branches, hya l i ne , • r 
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t h i n - w a l l e d , u n i c e l l u l a r , oval t o e l l i p s o i d a l , po in t ed at

one end, 7 -12 x 3-4 / i . Macroconid ia 5-5 s e p t a t e , h y a l i n e ,

f a l c a t e , p e d i c e l l a t e , broader in the upper r e g i o n , 20-50 X 

4 . 5 - 5 . 5 /J .

On l i v i n g r o o t s and stems of w i l t ed p l a n t s , Sarwar,

E . & D. Farm, Bangalore, 4 -11 -1968 , IMI 142423-a, C IMPO

Herb. Mycol . Bang. 155.

The fungus was e a r l i e r i d e n t i f i e d as g.oxysporum

S c h l . v a r . redo lens (Wr.) Gordon. But Booth (1971)

r e f e r r e d the work of Gerlach & Pag (1961) who r e i n v e s t i -

gated the fungus and reve r ted i t t o Wol lenwebber 's o r i g i n a l

najne, g i v i n g i t the rank of i^species, I have f o l l o w e d

Booth ( l o c . c i t . ) and thus redes igna ted i t . a s g . r e d o l e n s

Wollehw,

In the w H t ' S i c k area (W.S.A) of about 0 .3 hectare -
f

( a t the E. S: D. Farm, Bangalore) 5,164 p lants of ' 

P .g raveo lens were p lanted at 60 x 6o cm spac ing . A f t e r

three months, 296 w i l t e d p lants ( 5 .7 per cent f a i l u r e )

were recorded which cou ld poss ib l y be due t o many reaso ns

inc lud ing Fusarium. At the time o f - f i r s t ha rves t , f o u r

months a f t e r t ransplantat ion" , the -ni^ber Sf aj jpa rently

heal thy p lants were 4 ,868 . Within,^^ few days a f t e r harvest

the w i l t inc idence occur red . ¥eeki;f reco rd was mai ntained

showing the number of a f f e c t e d ' a n d dead plants ( c f . g raph) .



PLATE 16

Fig. 64.  A wilt infected plant of Pelargonium
grave  Plena  reduced to a dead mass.
The semi wilted plants are in background.

Pig. 65. A dead wilted plant of Pelargonium graveolen s
showing a deep fissure at the collar region.

Pig. 66. Macroconidia and microconidia of Pus^ium
red olens isolated frota the wilted plants
of Pelargonium ^raveolens 650 x.

__ redolens isolated fr
Qf Pelargonium graveqT ' 
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P ig .68 . Pa thogen ic i t y t e s t with Pusarium redo lens
on Pelargonium graveolens . I = Inocula ted
plant showing w i l t i n g symptoms. C = con t ro lo

Pige 6 8 - a . cover photograph of I r . ®^v'fiq Pahm^'s
thes is r e f e r r e d during the work ojn
Pusarium w i l t .

J i g , 69 . Vi tavsx t reated .p lo t and other t rea tnents
on Pe 1 argoniuin„graveolens' aga ins t Pusarium w i l t .
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PLATE 18

OS'3

Graph showing the rate of mortality in the
Fusarlum wilt of Pelargonium graveolene«



o
f 

to
ta

l 
o

p
p

a
ra

n
tl

y 
l)

e
o

lth
y 

p
la

n
ts



1 1 0

I t was observed that against 4,868 p lants only 882

plants surv ived at the time of the second harves t . In a l l

82 per cent p lants d ied .

E f f e c t on the y i e l d : From the cu l t u ra l p rac t i ces ado pted

at CIMPO farms , P .iSjrave  olens on an average  g ives ah out

0.15 per cent o i l per hectare from f r esh herbage. I n other

words i t i s about 8 kg of o i l from the f i r s t  year 's harvest

or 25 kg per hectare of o i l f o r the subsequent harves ts from

2nd year onwards. On th is bas is an area of 0.3 ha sh ould

have produced 2.25 kg of o i l f o r the f i r s t harvest an d 5.5- :' kg

of o i l in the l a t e r two harvests of the same year . Ha d the

en t i r e crop remained hea l thy , the normal y i e l d of th e 2nd year

would have been about 6.75 kg which in 1iie usual c ourse con-

t inues f o r another three y e a r s . However, against th is quan-

t i t y , the ac tua l return due t o the w i l t c a s u a l i t i e s wa s 1.16 kg,

on 0.12 per cent recovery bas is from the second harv est and

p r a c t i c a l l y ceased there§. f ter . The expected and ac tual

re tu rn frcxn the ' w i l t sicfk are^ ' (W.S.A.) per hectar e due t o

gusarium w i l t i s ind ica ted in tab le

The qua l i t y of the d i s t i l l e d from the W.S.A. was

compared wi th- the o i l f r c» t healthy s tock on the basi s of

phys ico-chemica l p roper t ies and was found that the q ua l i t y

of the o i l remained una f f ec ted .
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The following is the expected and actual return of
oi l of Geranium from 0.3 ha at CIMPO E. & D. Parm,

Bangalore

Expected return in second year

Per harvest Total return
in second

Presh her-
bage in kg.

Oil Percentage Value in fe. year
in kg. yield of oil at Rs.550/kg.

1,800-00 2.25 0.15 1,237-50 3,712-50

Actual return in second year

Per harvest Total return

Fresh her-
bage in kg.

Oil Percentage
in kg. yield of oil

Value in fis, 
at Bs.550/kg

in second
year

972-00 1.16 0.12 638»00 638-00

Losses in rupee Loss per hectare in
js for one corn-
Let e cropLOSS per harvest eecond'yea^ p]

per hectare in
js for one corn-
Let e crop

Bs. P. te, P. te. P.

599-00 1,798-50 17,987-33
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21. DISEASES AND ASSOCIATED PUNGI ON
POGOSTEMON PATCHOULI PELLET.

( = POGGSTEMOa" OABLII\' BENTH.)

OCCURRENCE AND ECONOMIC MPORTANCE Op THE HOST:

Po^ostemoD pa tchou l i i s a na t i ve  of East India  commonly 

referred t o ' P a t c h o u l i ' and Delongs t o Lab la tae . The word

' P a t c h o u l i ' i s der ived from Hindustani and Guenther (1958)

even prov ided some e t ymo log i ca l r eco rd and s ta ted th at about

100 years ago Indian expor t f a b r i c s used t o  be heav i l y  perfu-

med. with dry pa t chou l i l e a v e s . I t is grown e x t e n s i v e l y in

Malaya, S ingapore , Indonesia and Sumatra.

Pa tchou l i is propagated v e g e t a t i v e l y hy roo ted cu t t i ngs

in December-January and c u l t i v a t i o n i s taken under p a r t i a l

shade. The f i r s t harvest is a f t e r 4 -5 months of t r a n s p l a n t i n g

f o l l o w e d by every a f t e r 3 months which cont inues upto  4- y e a r s .

The d r ied leaves of^ Pa t chou l i on h y d r o - d i s t i l l at ion

y i e l d o i l of Pa tchou l i wMch is one of the most impo rtant and

va luab le raw mater ia l f o r .perfumery,
0

1 . CERCCSPOBA LEAP BLIGHT:

Symptoms ; A l e a f b l i g h t was recorded on one year old

Pa tchou l i p lan ts at K o d i h a l l i farm, Bangalore . Prom the

a f f e c t e d l e a v e s , two f u n g i v i z . , Oercospora pogoatem oni i and

Phoma c imp  Pens is were i s o l a t e d and on account of morpho log ica l

charac ters and on new host b a s i s , they are desc r ibed as new.
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Cercospora pogostemoni i Sarwar sp . nov. (P ig . 62)

Co lon ies on the l e a f e f f u s e , ajnphigenous, brown,

c i r c u l a r t o ova l . Mycelium i n t e r c e l l u l a r , s e p t a t e ,  sub-

hya l ine t o pale brown, th in wal led or t h i c k wa l l ed ,  hyphae

forming stroma through which con id iophores emerge. G o n i d i o -

phores luononemat  CUB  , in groups, s imp le , unbranched, 2 -3 s e p t a t e ,

subhyal ine t o pale brown, e r e c t , s t r a i g h t or curved, 15-25 x 

3-4 fa, Conidiogenous c e l l s p o l y b l a s t i c , i n teg ra ted or

t e r m i n a l , g e n i c u l a t e or c i c a t r i z e d , th in w a l l e d , su bhya l i ne ,

wi th 3-4 s c a r s . Conidia b l a s t i c , s i n g l e , termina l or  l a t e r a l

p l e u r i s e p t a t e (3-6 s e p t a t e ) subhy a l i n e , th in w a l l e d , s t r a i g h t

or s l i g h t l y cu rved , with t runca te base and subacute apex,

25-45 X 3 - 4 . 5 /u .

On leaves of d iseased p l a n t s , Sarwar, Kodiha l ly Farm ,

Banga lore , 4 -12 -1972 , GIMPO Herb. Mycol . Banga 185.

2 . Phoma clmpoensis Sarwar s p . nov, - ( P i g . 6 l )

Colon ies slow growing on PDA, mycelium h y a l i n e , s l e n d e r ,

s e p t a t e . Pyon id ia abundant, hyal ine t o s l i g h t browni sh, erum-

pent , s p h e r i c a l t o s u b s p h e r i c a l , 50-150 x 4 5 - 8 0 ^ , o s t i o l a t e ,

beaks as p a p i l l a e or sho r t and curved. Gonid ia borne te rmina l l y

on smal l p a p i l l a e , sma l l , h y a l i n e , oval to s p h e r i c a l

3 - 4 . 5 X 1.5 - 2 .5 /U.

On semi d r ied leaves of d iseased p l a n t s , Sarwar, K o d i h a l l i

Farm, Bangalore, 28-12-1972, GIMPO Herb. Mycol . Ban g. 186.
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22. DISEASES AKD ASSOCIATED OTGI  on SAXVIA SCMBE:A I .

occueeei€ E and e g o n » i i c importance of t f e host

S a l v i a s c l a r e a i s na t ive of mediterranean c o u n t r i e s ,

grows w i l d in Southern Prance, North A f r i c a , parts o f I t a l y

and in Crimean Peninsula ( U . S . S . R . ) . I t i s c a l l e d C lary Sage

and belongs t o l a b i a t a e .

I t i s c u l t i v a t e d by d i r e c t seed sowing method, usua l l y

in the month of October . The f l o w e r i n g s t a r t s a f t e r one

year and cont inues upto 5 y e a r s .

The green par ts and e s p e c i a l l y the f l o w e r i n g tops con ta in

o i l of Clary Sage used in s p e c i a l pe r fumer ies .

I . ANTHEACNCSE  of  CLARY SAGE:

Symptoms ; During November 1970 when the p lan ts were a bout

f i v e months o l d , a new and se r i ous anthracnose was n o t i ced at

E. & D. Farm, Bangalore. B i g , dark brown spo ts were  seen on

the g l ab rous , o l i v e green leaves of S . s c l a r e a which en larged

i r r e g u l a r l y , c o a l e s c e d , became darker and r e s u l t e d i n the

complete d e s t r u c t i o n of the lamina and subsequent d e f o l i a t i o n

and death of the p l a n t . A c l o s e examinat ion of the a f f e c t e d

lamina showed numerous spots conta in ing s c a t t e r e d a c e r v u l i

of G o l l e t o t r Ichum dematium a l l over and mainly on the upper

s u r f a c e . A c ross s e c t i o n o f the l e s i o n revea led abu ndant
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i n t e r c e l l u l a r mycelium rami fy ing through the hos t par enchyma

and d isar rayed pho tosyn the t i c t i s s u e , Prom the a f f e c t e d

p a r t s , the f o l l o w i n g f u n g i were reco rded .

1 . A l t e r n a r i a a l t e rna ta ( F r . ) K e i s s l e r

( c f . Page 38 F ig . 3 ) 

On leaves of d iseased p l a n t s , Sarwar, E. & D. Farm,

Bangalore, 18-11-1970, IMI 156812-a, CIMPO Herb. My col .

Bang. 178.

2 . Ascochyta sc la reae Sarwar sp . nov. (F i g . 71)

Leaf spots amphigenous, c i r c u l a r t o i r r e g u l a r , 3-15 mms.

in d iameter , spots l i g h t brown wi th d i s t i n c t d i r t y w hite

c e n t r a l r e g i o n and sometimes they c o a l e s c e . I ^ c n i d i a redd ish

brown, immersed in the l e a f t i s s u e , g l o b o s e , 40-120 /a in diam,

P y c n i d i a l w a l l t h i c k , o s t i o l a t e . Gonidiophores s h o r t , h y a l i n e ,

th in wa l l ed . Conidia 2 - c e l l e d , h y a l i n e , smooth, s t r a i g h t or

s l i g h t l y cu rved , ovoid t o c y l i n d r i c a l , 6 -9 x 3 -4 /u.

On leaves of d iseased p l a n t s , Sarwar, S. & D.  farm, 

Bangalore, 24-11-1970, IMI 156812-c , -Clf4P0 Mycol . Herb.

Bang, 175.

Ascochyta sc la reae was i s o l a t e d from the i n f e c t e d

leaves of S a l v i a s d a r e a and is descr ibed here as a ne w spec ies

on the bas is of morphology and f o r i t s occurrence on  unreported

h o s t .
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3 . Cladospor ium oxyspormn -Berk. cS: Cur t . ( P i g . 56)

J . L i n n . Soc . 1 0 ( 4 6 ) :  562, 1868.
E l l i s . M.B. Dematiaceous hyphomycetes , 
G . B . I . p. 312, 1917.

Co lon ies e f f u s e , pale grey or g r e y i s h brown, t h i n l y

h a i r y . Mycelium c o t t o n y , subhya l ine t o pale brown, t h i n w a l l e d ,

s e p t a t e , 3 -4 /u wide and 5 - 1 0 /u apa r t . Con id iophore s macro-

nematous, s i m p l e , s t r a i g h t or f l exuous d i s t i n c t l y no dose , pa le

brown, smooth upto  4oo  /U l o n g , 3-6 /U t h i c k , d i s t a n t l y s e p t a t e .

C on id iogenous c e l l s te rmina l or i n t e r c a l a r y , s w o l l e n , p o l y -

b l a s t i c and sympodic 3 -7 /u t h i c k and IO -3o /U l o n g , Eamoconidia

0 - 1 s e p t a t e , subhyal ine wi th d i s t i n c t s ca rs a t base an d apex,

number of sca rs 1 - 3 , 3-5  fx t h i c k and 5-75 /u l o n g . Con id ia

b l a s t i c 0 - 1 s e p t a t e , d ry , in ca tena te , s imple or br anched c h a i n s ,

subhya l ine th in w a l l e d , subhya l ine t o pale brown, smo oth, c y l i n -

d r i c a l , ob long Or ova l in shape, 6 -20 x 3-6 / i . , w i th d i s t i n c t

s o a r s .

On d r i ed leaves of d i seased p l a n t s , Sarwar, E. & D. F arm,

Banga lo re , 24 -11 -1970 , » I I 156812-b, CiMtO Herb. My co l . Bang.179.

4 . Stemphylium l y c o p e r s i c i ( E n j o j i ) Yammoto

Trans. Myco l . S o c . Japan, 2  5 93» I960
Sarwar , M. Ceska M y c o l o g i e , 28 : 156-168 ,  i974

Co lon ies e f f u s e , grey t o b l a c k , v e l v e t y . Mycelium i mmersed

or p a r t l y s u p e r f i c i a l hyphae , subhya l ine t o pale bro wn, t h i n -

w a l l e d , 3 -5 /U broad and sep ta 3-15 / i apa r t . Con id i ophores pale
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t o mid brora upto 135 X 5 -7 /U v/ith v e s i c u l a r s w e l l i n g s ,

smooth, s e p t a t e , t h i n - w a l l e d , s imple, unbranched. C o n i d i o -

genous c e l l s monol i last ic i n t e g r a t e d , terminal perc ur ren t

5 - 1 0 /U wide and 10-20/u l o n g . Conid ia s o l i t a r y d ry ,

acrogenous, c o n i c a l wi th po inted apex with 48 t rans verse

and s e v e r a l l o n g i t u d i n a l or obl ique sep ta . Cons t r i c ted at

the three major t ransverse sep tae , pale to mid brow n, smooth

or minutely ver rucose mostly 30-70 X 10-20 /u with basa l hilum,

On leaves of d iseased p l a n t s , Sarwar, S . & D. Farm,

Bangalore, 24-11-1970, IMI 156812-d, OMFO Herb. Myc o l .

Bang. 174»

5. Co l le to t r i chum dematium (Pers . ex F r . ) G-r. ( P i g .  99)

Kryptog. F l o r a , 6 : 493-
S a c c . , S y l l . Fung. , 5'. 225, 1884
Sarwar, M. Geska Mykologie 28: 156-158, 1974

c o l o n i e s ace rvu la r , d i s t i n c t about 1 mm in diam.

Mycelium immersed no t v i s i b l e incorpora ted in forming the

f r u i t i n g body, c o n s i s t i n g of setae and con id i opho re s . The

se tae s t r a i g h t , dark b l a c k i s h brown, th ick w a l l e d , smooth

70-100 yu l ong . 3-5 A t h i c k a t base and sharp ly po i n ted a t

the apex. Conidiophores in compact c l u s t e r s forming a 

hyphae l a y e r , simple or branched 10-15 /U l ong , 3-5 /Uthick

producing conid iogenous c e l l s . The conid iogenous c e l l s

are p h i a l i d i c 1 - c e l l e d , or v e r t i c i l l a t e l y branched u pto 10/U

l o n g , 2-4 /t3 b road. The con id i a p h i a l i d i c , h y a l i n e .
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g u t t u l o s e , f a l c a t e or c rescen t shaped, 7 -12 /U long up to

3 fo. wide showing sometimes groups.

On leaves of d iseased p l a n t s , S-arwar, S. & D, Parr a,

Bangalore, 24-11-1970, M I 156811-a, GIMPO Herb. Myc ol .

Bajig. 176,

6 . Phomopsis sc la reae Sarwar sp . nov. ( P i g . 70)

Colon ies p y c n i d i a l , ep iphy l lous , immersed, "black,

g lobose t o subglobose wi th depressed c i r c u l a r o s t i o l e

2 0.5 - 28,5 /J in diajn. , wa l l of the pycn id ia sub hyal ine th in

wa l l ed , pseudoparenchymatous but becoming th i ck w a l l e d , dark

in o s t i o l a r r e g i o n . The inner su r face of the pycn id i a t h i n -

v/al led hya l ine producing con id iophores bear ing t i s s u e . The

con id iophores in c l u s t e r s simple or branched, very d i f f i c u l t

t o d i f f e r e n t i a t e bear ing conid iogenous c e l l s . The c o n i d i o -

genous c e l l s p h i a l i d i c , s imp le , v e r t i c i l l a t e l y bran ched

e longated 5-5 yU t h i c k at base upto 2 /u at c o l l a r a t t e apex.

5-15 /a l ong . Conidia are of two types v i z . Alpha a nd B ^

c o n i d i a . Alpha c o n i d i a e l l i p s o i d a l , h y a l i n e , 1 - c e l l e d ,

bo th end rounded, g u t t u l a t e , 6-12 X 2 .5 - 4 /u , Bet a con id ia

f i l i f a r m , curved or bend, hya l ine 1 - c e l l e d , 12-20 x  1-.. 1.5 /U.

On leaves of d iseased p lan t s , Sarwar, E. & D. Farm,

Banga lo re , 24-11-1970, IMi I56811-g, GIMPO Herb. My co l . Bang.177.
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23. DISEASES AND ASS«:!lATE]) PUMGI ON
v a l e r i a m a o p f i g i m l i s l .

OCCURBEKGE AND SCONQKIG MPORTAMGE Op THE HOST:

This p la j i t is c a l l e d 'True V a l e r i a n ' (ve rn . Ka lava la ) .

I t i s a nat ive of Cent ra l Europe and Asia but i s c u l t i v a t e d

as a med ic ina l p lan t on commercial s c a l e in Belgium,  Northern

Prance, Cent rs l G-ermany, Hungary and in some par ts of the

U.S.S.H, In India i t is found w i ld in Kashmir growin g along

Va ler iana sp . I t i s a member of Va le r ianaceae .

I t is propagated v e g e t a t i v e l y by p lan t ing rhizomes i n

the month of October  and  harvested a f t e r one y e a r .

Rhizomes of V. o f f i c i n a l i s con ta in two a l ka lo i ds v i z . ,

cha t in ine and v a l e r i n e which are used in d i f f e r e n t f orms

aga ins t n e u r o s i s , h y s t e r i a and s h e l l shock. An e s s e n t i a l

o i l c a l l e d 'Va le r ian o i l ' i s e x t r a c t e d from the rhizome s f o r

f l a v o u r i n g and b lend ing t obacco . The Valer ian o i l a s such is

extens i v e l y used in Europe as a s t imu lan t ,

I . GERGCSPQRA LEAP BLIGHT:

Symptdims ; A high y i e l d i n g Bulgar ian s t r a i n of V. o f f i c i anal is

was in t roduced at E. & D. Farm, Bangalore, during Se ptember 1969.

When the p lants were about one year o l d , small browni sh spots

were observed on the ap ica l reg ion of the leaves whi ch enlarged

i r r e g u l a r l y turning brownish b lack  in  c o l o u r . Eventua l ly
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the necrosis  covered the e n t i r e l e a f area and proved f a t a l

t o the p lan t . Prom the a f f e c t e d reg ion Gercospora

Valerianae  was i s o l a t e d .

1 . Gercospora Valer ianae Sarwar sp , nov.

Colonies on the l e a f e f f u s e , emphigenous i r r e g u l a r , brown

to dark hrown. Mycelium i n t e r c e l l u l a r , s e p t a t e , suhh yaline to

pale brown, th in or th i ck wa l l ed . Conidiophores , mo nonematous,

in fasc ic le , subhyal ine t o pale brown 2-3 s e p t a t e , o f ten s t r a i g h t ,

sometime genicu late, t i p obtuse with a c o n i d i a l s c a r . Gon id io -

genous c e l l p o l y b l a s t i c , in tegra ted or te rmina l , ge n icu la te or

c i c a t r i z e d , th in wa l led , subhya l ine , Conidia b ias t i c ,s ing le

terminal or l a t e r a l , pleur i s e p t a t e , 3-7 s e p t a t e , s ubhya l ine,

obc lava te , s t r a i g h t or s l i g h t l y curved, base t runca te ,  t i p

acu te , 62-84 X 3.2 - 3 -8 /U.

On leaves of d iseased p lan t s , Sarwar, E. & D. Farm,

Bangalore, 20-3-1971, BII 156813 and CMPO Herb.My c o l . Bang. 188.

I I . ILTERWARIA LEAF BLIGHT:

Symptoms; During February 1973, a l e a f spo t was no t i ced on

Valer iana o f f i c i n a l i s at E. & D.Farm, Bangalore. Bro wn patches

wi th f e e b l e concen t r i c r ings and a cen t ra l whi te spo t was

observed on the l eaves . They were  2-4 mm. in diam. mostly

near the midrib or at the ap i ca l reg ion which enlarge d i r r e g u -

l a r l y , nec ros is covered the e n t i r e l ea f in course of 4 -5 days.

From the n e c r o t i c areas, A. tenuissima was i s o l a t e d .

2. Alternar. ia tenuissima (Kunze ex Pe rs . ) Wi l tsh i re
(c f .Page 41 F ig . 8 2 ) .

On leaves of d iseased p l an t s , Sarwar, E.& L. Farm, 6 -2 -1973 ,

CD-IPO Herb. Mycol. Bang.211.
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24. DISEASES AND ASSOCIATED PUNGI ON
TETIVERIA Z12  AMI PIPES  STAPP

(=AE3'PHUM aiZANlQllES (L.) HITCHE & CHASE)

OOCUSfiENCE  AND ECONOMIC IMPORTANCE Op THE HOST

' V e t i v e r ' (vern. Khas) is found wi ld in Ind ia , Ceyl on

and Malaya. I t i s cu l t i va ted in Java, Reunion I s lan d ,

Lousiana, Sao Paulo. In the recen t years i t i s c u l t i v a t e d

on large sca le in Honduras, Gauteraala and Mexico f rom where

the la rge quant i ty of v e t i v e r o i l comes t o world mark et.

Bharatpur is the c h i e f producing cent re  in  Ind ia . A lso i t

grov/s in Kerala, some parts of i'iadras and Himalay as. I t i s

a raemDer of the Gramineae.

I t is cu l t i va ted hy p lan t ing s l i p s and a l so by sowi ng

s e e d s , p re fe rab ly during monsoon season. The harvest ing

of r oo t s is done on th i rd y e a r .

The dry r o o t s of Ye t i ve r on steam d i s t i l l a t i o n y i e l d

an e s s e n t i a l o i l c a l l e d Vet iver o i l which i s an imp ortant

raw mater ia l of perfumery.

I . CLWULARIA BLIGHT CP KHî  : 

Symptoms : During 1965 , a lea f spot was recorded at

Devanahal l i Parm on the healthy V e t i v e r i a p lants and  the

same was again observed during 1970 at Kod iha l l i Par m,

Bangalore. '̂ ^umerous s p o t s , mostly Oval in shape, tan t o
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Pig. 70. Phomopsls sclareae sp. nov,, pycnidium and
pycnidiopsores, collected from the
anthracnose of Salvia sclarea»

f i g . 7 1 , Aeooohyta sclareae sp. nov,, pycnidium and
pycnidio|)ores collected from the anthracnc«e
of Salvia sclarea.

<^Pig, 72, Gercospora belladonnae collected from the
blighted leaves of Atropa belladonna.

Pig, 7 3 4 = conidiophore and B= conidia of Curvularis
t r i f o l i i collected froa the blighted leaves
of Vetii^ria gizanioides,

Ŝ̂ / -«>>• \\vjj B^.

S. ^ -

%
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dark tan appeared on the b lades which turned b lack whi le

the r e s t of the a f f e c t e d leaves hecame pale and dr ied up .

Prom the a f f e c t e d r e g i o n , Gurvular ia t r i f o l i i was i s o l a t e d .

1 . Gurvular i a t r i f o l i i (Kau f f . )Boedo . (F ig . 75)

B u l l . J a r d . h o t . B u i t e n z . , I 3 : 120, 1953

Colon ies e f f u s e , brown, grey or b l a c k , h a i r y , co t ton y

Or v e l v e t y . Mycelium immersed in natura l subs t ra ta s ub-

hya l ine to dark brown, stromata l a r g e , e r e c t , b l a c k ,  c y l i n -

d r i c a l , Conidiophores macronematous , mononematous , s t r a i g h t

o r f l e x u o u s , o f ten g e n i c u l a t e , brown, usua l l y smoot h,

200-300 X 3 - 4 . 5 /u . Condiogenous c e l l s p o l y t r e t i c ,

i n t e g r a t e d , te rmina l , sympodia l , c y l i n d r i c a l , c i c a t r i z e d .

Con id ia s o l i t a r y , s imp le , o f t en curved, e l l i p s o d i a l ,

usua l l y 5 - s e p t a t e , s l i g h t l y c o n s t r i c t e d at sep ta , br own,

except the end c e l l s which are p a l e r , basa l c e l l sub hyal ine

w i th pro t rud ing hi lum, 2 6 . 5 - 3 8 . 0 x 1 2 . 0 - 1 6 . 0 /U.

On leaves of b l i gh ted p l a n t s , S t a p f . , Sarwar,

Devanahal l i Farm, 16-4-1965, K od ih a l l i Farm, 10-2-1 970,

CIMPO Herb. Mycol . Bang.  i42.


