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THAllOPHYTA : FUNGI, PLANT 
PATHOLOGY AND LICHENS 

FUNGI 
The fungi are achlorophy1lous, heterotrophic organisms of very diverse forms, ~ize 

ph1~iology and mode of reproduction. They have cell wall us~~lly composed of funga 
rh1t1n and the reserve food is glycogen. The study of ~ng1 ts known as rnycolog,l 
(Mykcs --=- Mush room. Logos = discourse). Most familiar fungi are mus~rooms, toadstooh 
yeast, molds etc. They show progressive complex ity of the vegetative body with I~ 
gradual degeneration of visible sexuality. Various mycologists classified fungi in van~ 
wc1ys; however, t~ lassification fo11 owed in this book is as given by G. M. Smith 0955). 

, / ~ ENERAL CHARACTERS OF ASCOMYCETEAE 
Occurrence I' (( Y ~ I .. / _ 

I ~\ 

There are about 1800 genera and 15000 species of Ascomycetae which occur in wide 
range of habitats; in soil, on dung, in marine as well as in fresh water. A fe w are entirely 
hypogean (developing and remaining underground). Some of them grow either as 
obligate parasites on living plants and animals and may cause them diseases or as 
saprophytes on dead and decaying plants parts such as logs, leaves, etc. 

Thallus Structure 

1. Thallus is either unicellular (as in yeasts) or multicelluar. In multicellular forms the 
thallus is a mycelium which is made up of profusely branched septate hyphae. These 
hyphae may grow superficially on the surface of host or may grow within the host 
The hyphae growing within the host are either intercellular or intracellular. 

2. The septa are perforated with single simple pore in the centre through which 
cytoplasmic connections are maintained from cell to cell. The pores are wide enou~ 
to allow even cell organelles to pass through them. 

\ 3. The cell wall is made of two layers. In yeasts, mannans and ~ -1, 3 glucans are the 
principal cell wall polysaccharides and chitin is present in very small amount. In 
hyphal forms chitin and ~ -1, 3 glucans are the principal cell wall polysaccharides. 

4. Each cell is uninudeate or multinucleate. The other livine cell organelles are 
endoplasmic reticulum, mitochondria, ribosomes, dictyosomes, centrioles, etc. The 
reserve food material is in the form of glycogen. 

5. The somatic hyphae are often organized into somatic tissues like sclerotia, stromata 
and mycelial strands. The sclerotia (sing. sclerotium) are firm aggregations ot 
modified somatic hyphae which serve as resting bodies to overcome ad\'ersi 
environment. On germination, they form strorna bearing rep roe· udiH' QL)dies 111 
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~.1pn,phy~ic forms grow on dead and decaying organic matter. : ~heir hyph al! ~ecn~t~ 

l,111ynws mto the organic matter which convert complex organic matter intv sim pl~ 

1l,0d. The hyphae then absorb it and circulate throu ghout I.he mycelium , Thu c,, m 

:-,1prophytic forrns, the digestion is extracellular . 

.-ual Reproduction 
.\~l' ' ' 
' In yeasts, asexual reproduction takes place by budding or by fission. In Sachharomyces, 

\. new individuals are produced by budding or budding spores ca lJ c<l blastospores. In 

~chi::.osachharomyces, fission (division of cell) takes place to form two cells of equal 

size. 

;. In mycelia forms asexual reproduction takes place most frequently by fo rmation of 

spore called conidia. These are formed in acropeta] success ion at the free ends of 

corudiophores which arise from somatic hyphae. Some genera have conid1ophores 

that stand free from ~me another and are either branched or unbranched . In some 

forms, conidiophores are in groups forming continuous conidia forming structures 

called synnemata (sing. synnema). In some other forms, conidia are formed in special 

structures called pycnidia (sing. pycnidium), acervuli (sing. acervulus) or 

sporodochia (sing. sporodochium). Pycnidium is ostiolate, spherical or flask-shaped 

structure whose inner wall is lined with short conidiophores. Spore forming with.in a 

pycnidium are generally called pycnospores instead of conidia. Acervulus is a disc 

shaped flattened str~matic mass of hyphae formed beneath the cuticle from which 

arise vertical, short conidiophores. The sporodochium consists of cushion-shaped 

stroma bearing conidia externally. The conidia are produced in large scale and are 

disseminated by wind, insect or by othe~ means suitable for quick and wide 

spreading of the organism. 

3. Instead of forming spores (conidia) at the end of conidiophores, there may be a 

simultaneous formation of them throughout the length of the hypha. Spores formed 

in this manner are called oidia. Sometimes mycelium forms large thick walled spores 

called chlamydospores which are produced singly or in short chains. 

Sexual Reproduction 

] . The process of sexual reproduction is extremely variable in Ascomycetes. During the 

process, usually male and female sex organs are formed which are morphologically 

similar or dissimilar. If dissimilar, the · male sex organs are called antheridia and 

female sex organs are called ascogonia. 

2. During the sexual process, the cytoplasm of male and female sex organs fuse with 

each other, the process is called pla~mogamy. In lower Asc?mycetes, it is 

immediately followed by fusion of haplmd male and female nuclei, the process is 

called karyogamy. However, in higher .~orms,. karyogamy does n?t take place 

immediately so that m~le and fe~ale nuclei remam together to form d1karyon (a cell 

with two haploid nuclei). 
1. From thi s dikaryotic cell, dikaryotic hyphae called ascogenous hyphae are given out. 

In enultimate cell of each ascogenous hypha, karyogamy takes place to form diploid 

P ,...,.,1 • - ~.-. 11 i c: now called ascus mother cell. Its dioluid nu, it1 u, 
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Ascomycetes are described below : 

'-- ~ ctivities of Ascomycetes 

\ ~ As food 
:... ...> . f d . 1 d morels and truffles. 

Ascomycetes which are used as oo inc u e 
{Morchella, commonly known as morel or black mushroom is very famous and _high 

prized for its superiority in textur~ and delicacy of flavor over the truffles. In India, it 

popularly called Gucchi. . 
Different species of Tuber, commonly called truffles produced their fruiting bodir 

underground. They are also highly prized and famous for their texture and delicacy 1 

flavor. 
~ orel and truffles have high protein content and low carbohydra~es and fat conten~ 

\[hey are rich in vitamins and mineral; Hence, they not only form 'slimming diet' but als 

form very good diet for diabetic and heart patients. 

In Industries 

Alcoholic beverages :fyeast strain (Sacchromycse cerevisiae) is used in the productio1 
of wine, beer, whisky, rum and gin) Industrial alcohol produced by yeast is used a 
solvent. 

. Baking ~ndustry : Q!1 baking ind~stries, bread, biscuits, cakes, etc., are prepared b~ 
usmg ba~r s yeast) lA . yeast str~m, Saccharomyces cereviciae, is used for raisin) 
(fermentation) of ?'1aida flour dough) Yeast releases zymase complex (Zymase, MaltaSt 
and Amylase) which acts upon the starch present in do h d • · ·rnplt 

Th 
ug an converts 1t mto s1 

sugars. ese sugars are further acted upon by yeast 1 . h I h 1 ... nc 
b d' 'd Th 

1 
comp ex mto et yl a co o iu• 

car on 10x1 e. e atter starts bubbling out and gets hold • · . luten 
network of the flour Due to this the do h . m a strong and elastic g 

t J. • , ug nses and makes th d ft d fluffy. 
~ lavour and quality of product is attained by sele ti d.ff e p~o ucts so an 

. c ng i erent strams of yeast) 
Production of enzymes : ~ arious enz e 

endoxylanase, ~- glucosidase, etc. are produce/:;'e; such_ as ·amylase, endoglucana:5' 
Wood rotting Xylaria secretes enzymes lace Y 

1 
O species of fresh water Ascomycet ~ 

ase, ce lulose r ·dases, 
etc. , ipase, pectinase, perox1 

Production of vitamins :(~btamin Ribofl . . . , 
yeast Ashbya gosspii and yeast candida flaveri.) avm (vitamin B2) is produced by filame11to0

· 

In Medicines 
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p,.i duction of alkaloids : The scle ti ( ) . f 
rro . :l . . . ro a ergot of Clavrcps purpuren contain number 0 

1joidS, whla1 a:e usec m medicine for the preparations of abortifacients.)nd are also 

ttl:.'tul in controllmg haemorrhage during child-birth. It is used in the treatment of 
LI~ • , 
. ,raint:-

1111~ • • 1 lk 1 'd 
~phedrme_ 15 a so an a a 01 extracted by yeast from benzaldehyd~ Yeast converts 

. 1zaldehyde mto L-actylphenyl carbinol, which is by arnination converted into L-

~;1edrine.\t is used for the relief of asthma and in the 
1

treatment of all~rgic conditions.) 

r adentic studies 
l11 JC 

. 

Cytological, genetical and biochemical studies : Geneticists and biochemists who 

.tudied mutants of Neur~spor~, established the one-gene-one-enzyme theory, thus 

:'lintributing to tJ:1e foundation of modern genetics. Yeast is particularly used in studies on 

karyotic genetics and the study of its genetics is known to have practical significance. In 

~~96, yeast bec~me the first eukaryotic organism known to have its complete set of 

chromosome entirely sequenced and became a useful source in genetics. 

Harmful activities of Ascomycetes 

Cause disease to plants 

Many of the diseases of cultivated plants are caused by Ascomycetes. In crop plants 

these include the leaf spot of alfalfa, the ear rot of corn, powdery mildew of cereals and 

\!!asses, ergot of grains and grasses and foot rot of various grains. In fruit trees these 

~elude the brown rot of stone fruit, apple scab, chestnut blight and peach leaf curl. 

ERYSIPHE 

Systematic Position 

I Division : Eumycophyta i) Fungi with definite cell wall throughout all 

stages of vegetative development. 

I 
ii) Mycelium is aseptate or septate, with uni, bi or 

multinucleate cells. 

Class : Ascomycetae i) Septate mycelium. 
-

ii) Distinct sporangium called ascus which 
produces 8 ascospores endogenously. 

-- Asci are produced on ascogeneous hyphae. I i) Sub-class : Euascomycetae 

ii) A fruiting body called ascocarp is produced. 

Series Plectomycetes i) Asco_s:arp is of cleistothecium type, without 
: definite ostiole. 

ii) Asci are scattered at various levels within the 

cleistothecium or at the base of . the 

cleistothecium. 

i Order Erysiphales i) Asci are parallel; in single layer arise from the 
: base of the cleistothecium. 

1 Family Erysiphaceae i) Aerial mycelium white in colour. 
: 

Large number of conidia is produced 
ii) giving 

; powdery appearance on the host surface. 
I 

-
i) Cleistothecium shows appendages. 

Genus EnJsiplie : -
o~u . . 

rrence . . ·urring on the aenal parts ot many flowering plants. 
r- . 1· te parasite OLL Tl , d . , . 

Th crys1plie is an ob 1g~ enus Eni::;ip/tc . . 1ey ca use pow ery nuldew disease on the 
ere are about 10 species of g . 
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pLKr pro'h.11:-tlv !.hr0u~ tl-:c :uru.! r :.:..-x ::.gmati0ns of the shea th Fig. 10.1 fri1~•r"( 
mf'mhra.ne Each ha.1 ~'.Miur1 ~ -.crr=,e :.½e epidermal cell. and Infected \eJf 
- \.•, £.•lb mto lobed h-lohular 52LS ,,-i:hi:-, :T:i? cell The haus-torium usuallv occup11> 
varu0le 0f hers! cell and ahs...,~ c."!c R..'L"X:i. ::-om the cell. The haus torium of E ,:-r1 " , 

_ pt uh. , lt ~hows hn~er-hl.e DI\.X\:S__~ 0 :-: :!":.e s:..:es. 
,, 
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[ l.tra-structure o f hatc,.'i:oriu.m · ~ 
4" The haustorium 1s formed of tubular neck and S'\-vollen body which is uninuclt>·'.I: hody rMnams encl0sed m a she3th. Between the body and the sheath 1.:. pre~t 

matnx 1 he s-heaih remains m contact \vi th the ~onoplast of the host cell . The ., -e 
memhrane <:hows many mvagrnations. 1n the tubular lobe of the haustonum J.n.· pr,--.: 
er.dop1a,mJC reticu lum and mitochondria. The neck of the hau storiu m is surround~J 
tmd. collar 

f rg. 10.l . [rys1rJu . H.rostorium 
R~production Fig. 10.3 [,y,,1r ~ l ltu-,~durt' ul h.iu,,t 

T r.c: tun_.ru- rt:-produces h a.5c'.'(Ua.1 ~ weL ::i.:: L.\ "'--" 
d 

"L;:) t' --'- '\ .... d r"!1t.'.l -A,e-..nal Reproduction 
V~ tlh thr ~ t OI tht:.' h.1r.,2al iTVCt"' 
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Hg. 10.4: Erysiphc: Condiophorc6 wllh conidla 'Bach mature conidium 1~ an c\hplic, barrel-shaped, hyali ne, one-c:cl lt·d ,md ll\\in.udeate asexua\ spore. A waxy m.1tNh.,\ is present 011 the surfon:. Tht conidi;:i are teadi\y dispersed by air currents in dry weather, thu~ spreading the di'1~a i;e wid1•ly ir1 ~11mmer. 
'W'nen the conidium fa\\s on a suitable hosl, it germinates immedi ately t,, prud u<i• a ierm tube, whlch \ater on establishes well branched, septate mycelium on the ~urfoc,: of fue 'host \eaf. The cyde is thus repealed a)!,ain in the same way . 

~~xua\ Re-pt0duction 
l\t the end ot the contdial stage, the sexual ie~roduction starts. lt takes place in late summ~r. M~Sl ~i \ne sredes \Erysiphe polygoni) are homothalhc while aiew are heterothallic. The male and female ~ex organs · · respectively . The o.t~ 1:a\\ed antheridia and ascogorna h · · t , of each ot er ~x Cltgans deve\on in close proximi "i h th • \ r h' h . near eac o er m t\)~ the erect branches, w ic arise al\el to or twisted 
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Fig.10.5: Erysiphe : Young 
antheridium and ascogonfom 
intertwined Mature sex organs 

~a\ts. The sex organs lie closely par 
o.i\:l\\I\d each other. . d . 1 The terminal, uninucleate cell functioru, a.) A.n\h.eridium : It is small and cybn :;; ~el\ is called the stalk cell. as antheridium, and a lower Suppo_; structure. It is the uninucleate, swollen and b) . l • large and ovoi h It is borne on a basal <,talk cell. A.scogomum ~ t ~s 

11 
of the female branc · du.b-shaned termmal ce 

' ~~.... , i; 
ct f the ascogonium at its apex. fhe 

... ,ogamv , l e conta o l .th 
1 

. • ornes i.n c os The male nucleus a ong w 1 its , 1~ i\\ m.atu.rity the anthendium ~ thus forming a pore. ·urn and the latter becom<.'< t'j \s a.t the point of contact disso ve into the ascogoni Allen (1936) and some vthcr-, ,}\\~\a.-sm_ passes tbrough the pborl~hed by plasmoglamy.cleus (Karyogamy) i-. dd,n,•J 
"ll\~I:\ . sta is d fe rna e nu \'l~ t>a\e . Thus, a dikaryo1: 15 \f the male an , , tl~ posed that the fusi~n d . \\\_t> ascus mother cell 15 torrne · 
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1t11thrt ~tto1 11 1d th ,._, c.;P ,u1al a~paratus. The sh~ath or pend1um con~,~t~· 
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lh lnAai y lffyPt ~i 1,1 11 d ii p rtrlPcl hy phaP. rhr round, ba1l-hke structure thu~ fonneq
1 1t1 , 1•11 ll• 11 I' 1 ~ll11tl , l~JqlttHwd lltn 

I lw I\. Jn ,,w l• ·i (1,f ,li1ft1rPnl gf'nr liral conslituhon) of the ascogonjum diviclr 111 ll ••·il •' ,11 ,d \l 1, ..,.11 , 111 PG ,n11ll h'P ll uhu . 'I11e ascogonium now elongates and divi~es by~/ 1.d lh 111l t1 fl 1t,w 1,f t~ 111 r-, t·Pllf, . A~cogenous hyphae develop from the penultimate cell . 1\ 11• 1,,w 111
11, ll q Tl1flm.1 n~n,p.,onnw, hyphae branch and form a mass of hyph~c within ~ 111'1 lil1'1111 ~ lei 'J II I ,1 , ,w 1~1alP intPrcalary cells of ascogenous hyphae function as asc um\lw• t'~H" Tlu.1 1w 1, 11ttli kP nurlei in e"ch ascus mother cell fuse (Karyogamy) anct~

1 
Ry Hk 1H you \f. rm1 11 Pd TltlR l Pll is the young ascus, and the nucleus is a diploid zygotia 111td '1 t1 A '1'111., .lll, loid ,_1u t·h 1trn of _the _ascu_s u~de~g_oes meios_is (first a~d second divisionci l1tllt, wt-i tl l,y fl I llhl d1 vl r. in11 wh, rh is m1tol1c. 11-ns results mto an eight nucleate ~ ­I ,111 11 1· I ,y Wf-1 11 11 ,n11 nllu11

1 PiP,111 haploid ascospores are developed in each ascus. -n;: t~\ l , 11p 1·rn:1p1,1 ·P ,~ 11rP r llipl il', l1y nli11r, one-celled, uninuclente structures. They are retained in th. ' \ Y'f\llt\ w 1t l1l11 1\i t' d elA\\1lhed wn 111 1 they hecomc mature i.e. in next spring season. e 
\ n11udu1·"' nf the d eielollrncium 
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1/\ k f' t'P!4 t tll o1 m·xLrn l 
1.- p111i\ 11 , 1\111\1 tl u·• aacocarvs of the 
I 1111 p; l1 fl, l'11ll rn l Cle1slolheci~,<... nppear 

ASCOGENOUS 
HYPHA 

B 

l1 1 d, Y wr•nl \1 p1,. \rhPy am HCen as 
R\ 1nr1 ' 1 hlrwk f:i \wckR fll'i1ller~d on the 
r4t11fo1 ·" u l 1h11 w\i ile rnycelium) t rhe 
r\Plfl l\ •\ lu~dn Arl' p, lnbose struct~res 
w ll\1i11 11 11Alil1 ll·) ~ 'lic peridium of the 
1 h•,,~111 ll 11 •, 'iun1 conr,iRls of 2 to 3 
\,1y1•1••; ul cPlls) llw outer one 
I 1l't'l •nii 11 g dnl'k brown in colour. The ASCOGENous HYPHA 
1·11111prn1P1tl n· ll s nrc polygonnl in F' t:; \i npp I oiw f'I . ·t· ig. l0,6 : Erysiphe: (A) Division of ascogonium • . , r.-, , • 1 omen ous, (B) Ascogeneous hyphae 1111hrot1l'hl' cl{ mycdo1d appendages develop .from the ou ter 1 )(Th · 1 f the I 

\ Ii l ' t ' · (· . ~tl'lh «;1yer ~ e inner ayers o wr I l~111 Arc nu n w e m unclmn_,1~ ere are 2 to s asci within the cleistothecium') ~11 the a~d a1·114e I mm the bo FJe of the cleistothecial cavity and ar :> d h · l yef 
· r \ l f 

1 
• / . e arrange somew at m a a ; 1P m,r o .. f'" Yf<01'11 arc ovate and almost sessile lfh b £ ch L1~r 11•1 vnrki. from 2c to 8~ · e num er o ascospores in ea 

l y 'j'£Nl) .. 

l, \ ...... -...... ..,.,~ " 
-~~ ·,~ c-
~ )'! -

PERIDJUM 

(" -
l ~:,.-- ~~ 

,.,.-- l I l' l °' I \l I llH: lllM 

Jlilfi, 10.7 : Cr11s1,, 1,e : Entire d eistothecium and V S 1· 1 . . · • o c e1stoth~etum 
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The ma~re clei
st

o~ecium ~er:nains dormant during adverse condjtions (winter) due 
w the pr_estnce o_f thick p~nd1um . In the spring season, the inner contents of 
cki~totheoum,_ particularly asc1, absorb water and swell. This causes irregular rupture of 

(h,' urrer portion of the peri~ium. The asci are· then exposed; the ascus wall bursts, and 
the ascospores are s_hot out with sufficient force. They are thus hurled out in the air, and 

are dispersed by wind. The liberated ascospore germinates immediately on falling on a 
;uitable host. It produces a germ tube which develops into a well-branched superficial 
rnyceliurn, thus infecting the host leaf. 

Many workers are of the opinion that the fungus overwinters in the deistothecial 
;tage. Mundkur (1964) reported that the disease perpetuates through the dormant 

myceliu-111. The primary infection in the field is started due to the dormant myceliurn in 
the pea seeds. 

Economic Importance 

Erysipr.e causes the disease called powdery mildew. It causes disease in Pea, Grapes, 
Cucurbits, Cereals, Barley, Apples, Shisham, Mango, Beak-rose etc. Though the host plant 
never dies, the yield is con.siderably reduced. 

Life Cycle ' · I 1 1') 
The entire life cycle of E~siphe is diagrammatically represented as follows : 

/'~ 

~ ASEXUAL CYCL1;· :\ 
/ Conidia 

I Conidial \
1
~ ge~tion 

; Somatic hypha . :l 
Haustonum 

Conidiofbi~ · • <P Host cell Antheridium 

producing cornd1a :---....... ~ Ascogonium 
..----Hos1 Infection "' · . • 

tn) · · : 

~ Germinating ~ -- . -: 
,; ascospore ·. · 

P (n) . _ .. ,· 
Mature Gametangia 

~ @} ,- ascospore (n) !A~) SEXUALCYCLE ~ -

I~ · • 

Mature cleistothecium '. ' _, · 

M . 

i 
"-1~ioS1S 

-~~ 
, ., · ·"J , · •f!-

( n - o) 

Fig. 10.8 : Erysiphe : Life cycle 

Plasmogamy 
(n+ n) 

J 
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XYLARIA 

Systematic Position 
Fungi with definite cell w all throughout al! 
stages of vegetative development. \ Division 

:\ 

: Eumycophyta i) 

ii) Mycelium is aseptate or septate, with uni, bi or 

multinucleate cells. iV 

II 

-... 
J '\ 
() 

\ ' -

ll 
!. 
. } 

Class : Ascomycetae i) Septate mycelium. 

ii) Distinct sporangium called ascus which 
produces 8 ascospores endogenously. 

Sub-class : Euascomycet~e i) Asci are produced on ascogeneous hyphae. 

ii) A fruiting body called ascocarp is produced. i 

~----1----i--------i-.:-+--_=-.:..----:------=---=--­
A s coca r p is of per~thecium type, w_ith ~e ~pper I 

: Pyrenomycetes i) 

I 
I 

1 

Series 

Order : Sphaeriales 

Family : Xylariaceae 

end is prolonged mto a neck termmatmg into a 

circular ostiole. 

ii) Asci are elongated, cylindrical arising from the 
base of the perithecium and are arranged in a 

parallel series. 

i) Saprophytic, parasitic or coprophilous fungi. 

ii) Perithecia are produced directly from a loose 
mass of mycelium (non-stromatic) or are 
associated with a well developed strong stroma 
standing on top or sunken. 

iii) Ascospores are usually eight in number per 
ascus and are usually liberated forcibly from 
apical pore of the ascus. 

i) These occur as saprophytes chiefly on wood and 
ar~ characterized by free, superficial stromata 
(smg. stroma). 

ii) 
. . - I 

The stromata are true as they are entirely made j 
up of fungal tissue. -

iii) Th . e perithecia are arranged just below and at 
nght angle to the surface of stroma in a single 

r---~l-----~~~-;la~y~e~r·:_ ______ _ _______ ____ 

iv) Ascospores are dark coloured but with hyalirle 

Genus : Xylaria 

Occurrence 

germ slit running the length of the spore. , 
i) s I 

tromata are erect, stalked, fusiform, cylindrical i 
or club-shaped, simple or branched sornetiJJles : 
forked, leathery, fleshy or woody d;rk brown or j 
black outside but mostly white m'temally. , 

The species of X ylaria are sa ro l ti · . 
and stumps, causing white wood rJ / 1Y ~~~ woody substrates as tree branches, lof 

reported. Of these, X. hypoxylon and X · ~om h ia, about 40 species of Xylaria have t,eet' 
. po ymorp a occur more frequently . 

-"' 



I II 1 /'1 W \! I P/,111 1 l',1//rt,lt',"V ,md Liclicr1~ ' ,.,, , f\ I • 
' ' • _, 

21 5 1'1,,I 
/. , · > -

l ,tiv~ structure and nutrition , ~ ,·'-'~~ ... . . . . 1·hl' rny~e\\um_ t:C'lnsi5ls ot profusely branched, septate and multinucleate hyphae I ·<h unitt' mh) th,ck strands and appears as black-zone lines within the substrate. These 11 ':h,H' ~hL1W ,m intense heliotropism so that even ~hen under the wood, they easily come h: \hL' l.,utt'r surface. They are first differentiated into a black pseudoparenchymatous rind '.~nd ,1 liMht fi~"'nm_s ~ore and ~en gr~dually develop into dark coloured stroma. Thus, moSt 
11 1 

thl' 11"1.yceh~m, ts lm'?lve~ m the tormation of stroma of the fungus. The stroma is erect, ,t.,lked, tusitmm, cylmdncal or club-shaped, simple or branched, sometimes forked, h',
1
thcry, fleshy or_ vwody, dark brown or black outside but mostly white internally· \ 1Jlt1ri11 1)()/ }/IIHH-plia 1s commonly known as "dead man's finger" for the shape of its stroma. · The 1~utrition is extra-cellular. Being saprophytic, the fungus secretes extra-cellular l'nzymes outside its bod! in ~e substrate which break down complex organic food n,Jterial of the substrate mto simple one. This simple food material is then absorbed by the hyphae and is circulated throughout the mycelium. 

Region of 
fom1arion of 

conidia 

A B 
Fig. 10.9: Xylaria: (A) - (B) Sµ-oma, 

Asexual Reproduction 

conidiophores 

C 

(C) Formation of Conidia 

Towards the growing tip of the stroma, some cells of the outer layers of stromatal hyphae produce small conidiophores arranged into compact palisade-like layers forming hymenium. Each conidiophore produces small, oval conidia in large numbers. The stroma is thus covered by a white powdery mass of conidia which is in marked contrast to the exposed black lower portion of the stroma, hence the name "candle-snuff fungus". Sexual Reproduction 
According· to Luttrell (1951), the female sex organs called ascogonia are developed within the stroma. Hyphae from the basal cells of each ascogonium or adjacent hyphae surround the ascogonium to form the wall of the perithecium. The perithecium becomes pyriform with the upper end prolonged into a neck due to growth of the hyphae in the apical region. The neck develops periphyses and terminates into an ostiole. In mature stroma, ostioles of the perithecia are visible. from outside with naked eye. Thus many perithecia are developed just below and at right angle to the surface of the stroma in a single layer. From each ascogonium, enclosed by the wall of the perithecium, ascogenous hYPhae are developed on which asci are developed. The asci are cylindrical and clavate, each with 8 ascospores and with a narrow pore at the apex. Asci are mixed with paraphyses . Ascospores are ellipsoidal, inequilateral (i.e., with one side more cur.·t'd than other), unicellular, dark brown or black in colour, with hyaline germ slit running tlw length of the spore. 

/ 

) 
I 

( 
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o~uolc:-. 
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. (. ur O 11! D<'"'" ~ A t ~('1l' o.. • 

Ostioles 
Pcnthcc1 ,1 

• 

h · n perithecia, 
Fig. lO.lO: Xylaria: (A) Mature sroma, (B) Surface view of ostioles, (C) T.S. of stroma s owi g (D) V.S. of Perithecium, (E) An ascus with ascospores, (F) Ascospores 

. . . . 1 and then 
At maturity, ascospores are liberated fus t from the asc1 through ap1ca pores . . to from theostioples of perithecia. When fall on the suitable substratum, they germinate produce mycelium. / . .. / ·1/ PLANT PATHOLOGY f " , ~ The word pathology is derived from two Greek words pathos = suffering and logo.,t5, discourse. Thus, plant pathology is concerned with the study of the sufferin g of plafl 51 

The plant pathologist is concerned with the science of plant pathology such as symptoll' nature and cause of plant disease, diagnosis and control of plant disease. d In Jndi~, the . mycological work was started in middle of the 19th centurJ ~ 1t1 E. J. Butler 1s c~ns1dered as founder ~£ Mycology and Plant pathology in India. Post 
1 

af, pt>ri od saw eminent plant pathologists hke K. C. Mehta, v. P. Bhide, Thirumaladt Mundkur, R. N. Tandon, K. S. Thind and so on. 
~ Powdery mildew ,.,. . /1 ' !- , \ lt is caused by various members of family Eryshpaceae to a wide range cereJb .w, grasses includ~g wheat: oat, barley, rye, Agropyron, Poa, etc. The causal organi~n,~ -~' obligate p~ras1~e~ and highly spe~ialized in their choice of h osts. The damag~ Gllt:it''\..: the hosts 1s d1~fi cult to assess _smce the hosts are not usu ally des tro ed . The d,~.t• · discussed here 1s caused by Erysiphe. 

Y 
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fig . 10.11: Powderly mildew of cereals and. 

grasses: (A) Grass leaf with Powderly mildew 

patches, (B) Conidiophores and conidia on the 

host surface, (C) Cleistothecia on the host 

surface, (D) Cleistothecium 

Causal Organism 
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.111 p.irt ,,. I ,,. d lrw.i111 · ,ir,1d11.1ll y 

!iprt•.i, h I ti l 1/ ' 
· 11 1,· 111 m •, w , •111 ·, · . TJi,. inf<•t ·t,nn 

l't' I--I U 111~ l I 1 " •111 11 • . . 1'. l • ' I . 
, , 01,11y :~ lfllll ll il OI! 0 fl' li J'Jlnl lo ry 

lh 'I iv 11 1 I . I , . 
. Y O I II h>HI l1 rn 11w and d1l,,n,1, 1 :➔ 111 

1n1t•c f ,•d 1, . 1 
. " t ,l H, 11 1•x lrPm1· r .t Hl'~ai, lit<• h• ;1vt>H ;1n • 

wrinkl,,d lw1 I I I . I I f 
• · , H 1 'l .1111 v II r,, HI H y t (' orrrwd anJ 

.'~It' mllort •s,·1•1w1.• 111,1y dmc,p down and wither. 

_1 lw ,wtivily nl my<'l'liurn dt•,fowH with the ri ,-;c 

Ill . I.ht' :-11~mnwr IH•;tl . ( 'om1picuow1 gr<.'cn spots 

nppPar m tlw inf<•rkd lt w-11 Hurfocv. The 

myccl_iurn turns grey and mirroHcopic, dark­

splw1:1cal hodic:-i (clcistollwcia) c1 rpc;ir which 

rPma rn sca tt ered on the mycclial weft without 

being nl:l.achcd to the host. The diRcase fa ils to 

infect the plants that arc s uffering from Ni trogen 

deficiency. 

The powdery mildew disease is caused by Erysiphe graminis. Its myce]ium is septate 

and b~anched. It pr~d~ces conidiophore, which are club shaped and a t right angle to the 

mycelium. Each comd10phore produces 10-12 conidia, in basipetal chain. The conidia are 

hyaline, unicellular, uninucleate and spherica] or elliptical in shape. The sexual stage is 

represented by deistothecia, which are spherical, without definite ostiole, have 

appendages and contains elongated asci at the base. Each ascus contains 8 ascospores. 

In its parasitism, E. graminis breaks up into distinctive physiological races that are 

specialize to genera, species and even varieties of the host plant, e.g. E. graminis avenae on 

Avena saliva (oat), E. graminis hordei on Hordeum vulgare (barly), E. graminis secalis on Secale 

cerale (rye), E. graminis poae on Paa and E. graminis agropyri on Agropyron. 

Disease Cycle of Casual Organism 

The fungus penetrates the host, especially the leaves in the form of dense, brown 

mycelial mat, in the winter season. The mycelium produces conidia in the following 

spring, forming the source of primary inoculum. The con~dia are dispersed by the wind 

and germinate on susceptible hos t. As the conidial !o~mation slows ~own, the_ mycelium 

produces male and female sex organs called anthend1a and ascogoma respectively. As a 

result of sexual reproduction, fruiting bodies called cleistothecia_are produced w1:ich are 

spherical without definite ostile, have appendages and contam elongated asc1 at the 

base. Ea~h ascus c~ntains 8 ascospores. The asci are surrounded by peridium ( the wall 

· rnade up of sterile hyphae). At n:iaturity, the pe~idium . withers and the asci liberate 

ascospores which reinfect the plant m the next growmg season. 
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Gcnninnting - ~~ ,, _:-t ,,t" nRcosporc ' . · .: •, 
j0Mnt11rc (n) Grun etangin , nscosporc 

(n) 
(n) SEXUAL CYCLE 

Mature cleistothccium 
(n) 

\ 

Yot 
(2n 

(n+n) 

(n+n) ~~ \9- Fig. 10.12 : Disease cycle of Erysiphe sp. 

., 

@ ~ l Measures ~ 
~ lRogueing (uprooting) of the diseased plants and burning them in the fi eld help tc remove the source of primary inoculum.') . 

,;{, ~ ecause of the superficial habit of the disea~e, it can be easily control!ed by dus:;~ with sulphuy (25 to 30 lbs per acre), ( which acts) both as an . erad1cant and r ~ protectant) However, ~e of sulphur should be avoided on not afternoons to preve plant injurVt the use of 'Karathane' also gives good results.) Jr . 
'JdeWS 3. ~ertain organic fungicides are effective control measures. for powdery mt .. u~ (§.ince the rn.ycelium is superfici.c;tl, the fungicides do not have to penetrate pl~t t 5

1101 The fungicides are effective also because conidia of most powdery mildew:; 0 

00
r germinate in a film of water. ~ome systemic fungicides applied throu.gh_ .r \i~i e.~., proc~ine hydrochloride} and 6-azauracil show goo·d control. Antill10t~~dt>'''· gnseofulvm and cycloheximide also show systemic activity against powdery nu ,c L1I \1 I f · 

l t beCl1" 

J " ~ se o ~trogen co~pounds as fertilizers should be avoided as th~ pan , susceptible to the disease more)'Phosphate compounds do not harm the plant. i,i r:Y' G . . 
. rL1 t.1I 

.....__,,z, . rowmg susceptible varieties of cereals should be avoided . The crop minimizes the chances of infection. 
,1 6 A th fu . bl' · 

I ,,tn~' 
. s e . ngus 1s an o 1gate parasite and consists of speci~lized raCl'"' l'•'". ' n. , 1,\11 to a particular host (host specific), ~ rowing resistant varieties l't cn.1p p\ ,1nt rr,' the best control of the disease.) 
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Late Blight of Potato 
This is one of the most serious d iseases of put ato \'\ hich at L) nt" l1me L.H.1~c. u J '":ll • ._ t•pidern ic on the European conb~ent. It is probably originated in SGuth A. - r1 • ;J native home of p otato. It was mtroduced into Europe and. \. L1rth A mt·i 1~,.. t ... 1 t·•, J830 and 184~- ln ~ucceedin g years it became most severe t>p1dem ;1..· ,11::,- .1~ , ,r the European conhnent m 1845. The notable Irish famine of 1843 and 164-b w a-: 1.111"•-'d ,Jue: tu destruction of potato crop by the late blight of potato disease. 

symptoms 
The early symptoms of the d isease consi5t of brm·,mic,h to purplt,h -blMk le-.wn, ,m leaflets, petioles and on the stem. The lesions ar(;' not delimited in ~iZl' Jnd under favourable weather conditions enlarge rapid ly so as o ft en to involve the \\ holl' -..urtacc and the entire crown may fall over in a rotten pulp in a few d ays . How~ver, m dry , dear weather infection is limited and the lesions remain small , b row n and dry, and the ~tern may escape altogether. If the weather becomes warm and humid , the colou r of tht> le-.1on,; rapidly changes to black, the lesions become wet, the s tems are quickly a tt,11._ked .ind ,1 pronounced pungent sm ell of decaying vegetable matter is g iven off . Th is ch,u.1cteri..,tK odour is a h elpful diagnostic cha racter in identi fying the disease. The fun g u s fo rm .., .i whitish layer on the infected host tissue consisting of sporangiophore~ be.iring ..., poran~1..i in large number. 111 dry weather this growth is scanty or even absent and the \ii_~lw,c ,Heil turns darker and may become dry, blackened and shriveled. Wi th the retu rn o t LlVou r,\blt­conditions the fungus becomes active and the corresponding sy mptoms re.:ippe.H. 
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. . . ) Infected leaf, (B) Infected potato tuber, lC) Sporangi~-.pore w1th fig_ 10.B: Late blight of Potato . (.A (D) T .S of infected leaf showing sporangiapores p,b!>tng thrnu~h . ing through stom.ita, - . . sporangia pass stomata, (E ) A sporangiospore with sporangta 
·a11 . tubers are also .1frected. A brn\" n to pu rpl, The un d erground parts_,_ espeo b) - . h drv rot extends to ..1buut :: inLh t'it.~ltw, tht• - . h k f Uowed b v ro,.._ rus - ' discoloura tion o~ t es in o drv rot does not ~tt~n the ti~~Ut>" bu t LJU"1." ru"' !>Ur face of the atfecteJ tube_r~ T~~n ~nd extend~ im,-<ird, for .:i v;inabl\.' d N.1.n'- ~ m I" brown marking"> iust t,t>\o,~ e 



, ., I .. . ....,,. ,, , ,,. . (r;u r ~~ ,r Fv,tcn11/ , A ,J((111 • 
• , 1· 1m ;nvJ ~ ~ .... 11 ~,.. ;rr -, 1-, .~,,~r,® h·te tuft of rnycf';~l r r[)1J1/ d-f>t ;,i I • ,,,__ h re w 1 b '1''1 w•nK , ·n . , t atmosp e , . fected tu t. ·-' h . ln mo1s f the in irrcou\'11' fa s 10n. 0 11 the surface O 

. tr 'J •P ,.. t . ( e.. r, - apF')t~ar duction H ": ,~ i, ' > _, , ". •• 
l lll.' fun11u~ ' . ci-.•al re _,.t ... -1-o-rr . • ." . 0 types: a 1.U • e foHage (.ff'iu ") .c., .,. -¼ (:> - I. h,1rvc:-i t . J " to late blight i s o f ~ bers and/ or if th hing nf)rrnal .;;.1;,.P -1,r -i . " Thl' los~ u1: d damage to u t ·d frorn reac ~ :l s tern an preven e on tl,\i agl' flOl tu res the tubers are 

t.. ' ·rop ma lwtt1 re til l L ·t·onately. 
d ·H OfJOl l 

c · •· 
is n•duct1 F . Ph toph-th.ora in}e~t/'J. n"> • • 0 c.u1sa l Organism bl' ht of potato is caused ~y yboth intra and ,r _.,.P.": · .> The disease }ate ig "f1·es in the host t1ssu~ t. 1,,_,,.,-;- CPU~ h au ~t-r,-:~6 A · ~ 

. . the athogen ram1 . 11 but in iuv1:::, - . ' m vceh um of . pa haustoria in £oh.age ce. s d The sooran gJ')priore-:; ;; : ,~ ", pr(id uces r~ldb~~:tp~, hooked or spirally tw1ste f .through• the <,to7Aata :r ~.r:,, '/ , .. ela borate, c.: u 5 
. · from the lea · , 1 ,, · ~,,, 1 - ,.-, , 

fr the internal mycehum, emergm~ fr m the abrasions in .tne r» ,c , , P ~Yf..-~ ~ th:n~tber they may arise from the lenticels ofr o:r able conditions, the ::;_pur~r ,%..-~ ~;:. -- -.. ,,, ,')'~ ·11 te lemon-shaped . In av · .... 1· ,. .. l, '-h;,••7 ., - .. . c-
are colourless, papi a , After a sv,1arm1ng pe1- v0 • ~,, • ' • ·.-, '""i to produce biflagellate secondary z~ospor~~trate through s.torr1ata or d ~r"'t.t , : · ·"1cl and germinate by germ tubes which pel'k . dia and directly ge-tr(I :-:-,6 '' ; '. ·. ·, ':_ .. , 

. 0 h . g1·a behave 1 e con1 , epidermis. t erw1se sporan 1t of which oospc:--E:!S· ~r .::~ ;·; ,, . ., ~-- P.:". ~".1 
tubes. Sexual reproduction is oogamous as a resu fungus is heterothallic. 
Disease Cycle of Casual Organism 

~ Primary inoculum of the disease in the field comes fro~ the p larmir ,?' ".i ·--:-e · ·,:-:.­tubers and from oospores in the previous yea~ s plant debns .. On pfan1';t.1-1 ~ ·-::_.=-; -: ">'~~-'.' tubers, the enclosed mycelium renews active growth., passing into th e ti-s~U-2::"-:,. ~---: ·;· ~ ·:lJ' sprouts chiefly between the cells of cortex and p roducing sporang;r.,'->·_?~.J:'eB ;;-:-- C :~:.r.r;,·,, on the sprouts above the ground if the weather conditions a-re fav01.1r~2. :;:; ·:-~ ·-.IA favourable temperature for the production of spoTangia is b€t.Neen :g-c: ar:; a -,,,._ ~-.--c t h~midity should be about 97 per cent. The rate of mycel:ia g.rowtl"l in fne : Gs: ~,:··~.-:;z: directly proportional to the water content of the host tissue. The fa vv ar:."'\.;::.::rr: .-,-: :--·.---::-.: also favours th~ mucelial growth. The sporangiospo-res emerge throt fZ'.:-1. ± e ~-:::~· i:::-; , through the epidermis On the tube th · 1 · '"" · ~ ~ · rs ey m am y anse :&om le·nt:eel-; c -:- :.-........ _~<:~:.· :-.m 

. ~~ost Infectior: :::---.._ /T .," .. <; • ........ , Spo~angia germinate / Secondary cyclei -, '· :.:.,:._,, 
m wat~lm ( very important. . ""'-:°', 

. Wind and rain \ On lea " • <lisper/ sporangia \ ·fi ves, ::1tems. ' ,: ._ mally on tuber-i , Sporangia from ' -:;: oospures, sporangia 
from freshly produced 

mycellum 

\, 
''-
',·~,~ ' 

Active Phase 

Dormant Phase 

~~ Perennatin:;r r--. . ,,, , - - ·~ 



, 3 th er con di ti.ons are f avo•, rabl th , l • t, ·, thl' \\ t. . , _ . _" ...... • e, e sporangia as conclia and germrrulte dtrect Y ..., 
·, ('I..Jll '---e gern: tube~ . The~t:: consti tute the secondary inocula. The germ tube-- rro rn 
' , ... ~ri' t"t'~ or _ trom -~porang,a e_nter ~ e host tissue through stomata or even penetrate the 
· ,1,r,,kt?n epi~erm~~ · ln tuber infectrnn, the entrance is probably throuo-h lcnticel~. Th~ 
, h:, ·t IJ\.tecnon and seco d l - D · e ,JlJ1.."t' l::, , . . . n . ary eye es. unng sexual reprod uction OO'::ipo r f-<:i J f l' 

::n,cJ '" luch 1..1.msbtule pnrnary moculum for next year's crop . 
. ...nl Measures 

l-'t\U"' 

1 Sanitary Meas~res_: Previous year's plant debris should be thoroughly removed to 
1..-ut th~ source ot pnmary inoculum. 

tTse of diseased free seeds: Since the pathogen parennates as mycellium in the tuber, 
:;eeJ tubers should be used raised &om disease free fields. 

_4• Improvement of storage of seed potato : Seed tubers should be disinfected with 0. 1 
p~rcent mercuric chloride immediately after harvest. They should be stored at 40°F 
,ind in dry, wd\ ventilated place. 

4. Soil _Man~ge_m_ent: (a) Frequently earthing-up of growing crop at four to six inches 
ridgmg d1m1mshes the risk of tuber infection. (b) Sparying of soil with 10 to 
20 p~rcent sulphuric acid or 5 percent of copper sulphate cuts down the infection rate. 

5, Use of fungicides : The best method of control of the disease incidence is foliage 
~parying with suitable fungicides before appearance of the disease and when plants 
are 6 to 8 inches tall or about 6 weeks old. Spraying should be repeated every 10 to 
15 days. Bordeaux mixture is the most effective spray material. Commercial copper 
fungicides such as cupravit, Fycol SE, Blitox-50, etc., are also used in foliar spray. 
These can be replaced by more effective fungicides such as Dithane D-1 4, Dithane \ 
Z-78 and Dithane M-22. 

6. Use of resistant varieties : Potato varieties in which demissum resistance has been 
fixed produce prominent results. 

LICHENS 

Theophrastus coined the term 'Lichens'. The lichens are associations of fungi and 
algae which have formed a new morphological entity completely different from either of 
their separate components. The term 'Lichenized Fungi' is often used synonymously with 
lichens to reflect the fact that the greater part of the mass of the most lichen thalli is 
composed of fungal hyphae with algae restricted to a thin layer near the surface. The 
fungal component of an association is called the mycobiont and the algal component is 
called the phycobiont. The relation between the two partners is symbiotic. Both the 
partners derive mutual benefit from their close association. The fungal partner derives 
food &om the algal partner while alga gets moisture and shelter from the fungal partner. 
Manv lichens grow in habitats where neither the alga nor the fungus could grow alone . 
The .,lichen association seems to have developed a physiological system to scavenge 
essential minerals as well as organic requirements from its nutrient-poor habitats like 
rocks and tree trunks, where other forms of life are unable to gain foothold. 

The algal component in the association generally belongs to Cyanophyceae or 
Chlorophyceae. Algal plant may be filamentous or non-filamentous. In most of the lichens 
the alga is unicellular. Common Cyanophycean algae found in association are Nostoc, 
Stegonema, Rivularia and Gloeocapsa. The unicellular green alga (Chlorophyceae) is · 
T rilouxia. The fungal partner is generally an Ascomycetae. Only two or three genera of 
Basidiomycetae form the fungal component of lichen thallus. 

The systematic position of Lichen has been a controversial problem. This is because of 
the different evolutionary line of two partners the alga and the fungus. Later, few 
Botanists included lichen in Eumycophyta while Smith, Bold, etc.; suggest a sepa rate 
group. 
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:\at ure of the asso(iation 

·1 here are duic.'rent ,·ie, , ~ rl'g.:l rd in g the n,'lturt.' c,t the .1 l~ ,11 (111 d tun g ,d ,is s ,,ci.tt ion_ 

...\ccl°'n .. h!:~ to ,,nc' ='ch0L1l ~""'f thought. thL' ~1tga i~ ,1 m ere \' ictim L)f tlw tun~u ~, i.e .. ti~ 

~...: ,.. ; u ~ :i \'c""'~ 3.!- a parasite L'n the ,ll~c:1. The p.uasitism i.;; L"1f .1 m ild n.Jt"L~r~ ,1nd ht' nc..\ 1 the 

::\: -~: Ct.> 11:- ::,un iYc> 1h18 , •if'\•,· i:- ::-uppNkd b\' t\\'t) tact!'- . The tirst t,ict is 
th

'1t tlw fungal 

:1: ':1D.k' m ::--t)mt' h .: .. h1.'n ::- f;i n : out hanstoria, which pc1wtr.1te- tJ1t.~ ,1lg.1l tVll~ and absorb toad 

-~ ..1:.:>.::112 Tht> S?•C\mJ iJct 1::- that when the partrwrs c,( the licht'n .Ht' S1..' p.1r c1 ted , the ~t1ngaj 

?:i.:--:r -._>_:- rcn~~C =' hn thl' nJgal partner sunri\'eS. 

Tb- :-t>-c'0.:"".d school of thought belie, ·es thc1t both the p~rtner~ bimeflt in the association 

ri :h~n{'c' this assoi:iation is symbiotic . The rhizoids o.t the tungus <1bs~,rb ,-vater anct 

:::1.:..-:c:ra~5 3r0m the"' substratum. This is passed on to the .1lg.1l cell~. l_he algal cells 

r .nv:0-3_n -: thesize and rrepare organic food rnateriaJ (carbohydrate~), "'h.:c~1 is passed on tu 

j"\2 £unga..i partner. The algal cells also get shelter and protect10n. 1 his hypothesis of 

~rn:-;1alis1:1 i3 suprorted b:--· au toradiography. In this experiment ~.J.~-labelled Sodiun1 

":>icas:)-0nare pro\ides Llie source of carbon dioxide for photosynthes1~. fhe carhohydra.~ 

r1~Ying 1~C was fi..rst found in aJgal cell~ and after sometime in tht" hrngal hyphae. This 

i..t1.ruca:-es ti¾e passage of material from the alga to the fungus . 

The::--e is one more Yie,L Accord ing t(, this vie,,· the .reL1tion8hiF' is symbiotic but tht 

:u....n.g~j ?artner has an upr•er hand. This is described a~ helotism . 
.,..--.('"{' 
;,, \ ·assification of_lichens 

~ '.-- = The classification l""'I Lichens is based 011 the nature oi fungal elc:>1111.:--nts and kinds oi 

()/ fructilications, or on the basis of habitats. 
I / 
· On the basis oi fructification, Lichens are classified into two groups (l) Ascolichens 

and \2 Basidiolichens (Hymenolichens). In an Ascolichen, the funga 1 parb1er tie longs to 

ascomy~·etae. The .. a lgaJ components belong to two i:nai.n di,·isions ot c:1lgae. na~eh, 

C:\·ai:oph~-ceae a..n.a Chloroph_n:·-eae. The asc-olichens are further divided into hvo o-rour;s 
· d . ,, · o r ~~?:: -~-ng. on m e 

1

~ pes. ot ascocarp ~a ) G)~nocarpeae in "·!1kh ~e aSCL1Carp i::: an 

""r ~: · -:°~m, a.t1.d ~'o .· P} renocarpeae m ,\ .. h1ch the 3scoca.rp 1s penthecium typf. In 

~-as~diolichen, the_ rungal partner belongs to Basidiomycetae and particularh· to 

l. r:e!ephoracceae. T ne algal oartner belonP-s to C,·anophvce ·1e The li ,h " , tl 11 · · li1 

.... "'"'.,_ ... - :.1 =- h k . .. . J er .. . . ' . .. L e[l 1a l appear .l\e 

::- _.Q.L.,.. .. ..fL1.H _ rac. er rungi . 

O!'-.. Ihe oasi5 of habitat the lichen fall i.i,to Yarious categorie~: 

:i'.
1 

. .\.rb~real (Cortie-oles): They grm, .. on wood, b:rk:3 and lea,·es as epiphytc>s. 

"' Temcolou..s = They grow on grounds. 

c Saxicolou..s : The:-,· are folli.-,d on rocks. 

o. ,- ~cofou.s: The:· exist~ mo~t Yaried habitat. and 

e ; Lo-calized : Commlli"'1ities. ' 

Dis·mbution (Occurrence) ::_J 

. ~ic.he ns a;e one of the most wide)y d.i-tr·b . d . . . 

E1 ~2;i 0n :ro:n far north to far south· Th::, .I m e . groups ot the p lants. They ..U-t' four.~: 

T. - ,~ ·- ~ .. ~-~ " d . e, are P..1ualh· -::at hon1""' . . l .. .,... 
~ --.. ~- -!::'~~~ ~ -~ reun on rods. tree trunks 

1
c. · ., :"'1 -. " ·"' m equatona. wrt~--

. -....,., .. - · r - - - ch , ences, roots and m , •. '.l ""e F 1- .1.. , 

' : · /4--· ..... b a manne Ii - 2n ,,:hich fo _ . . . . _,_- u ' ... u r. e,v K..11en s ,ue m.'!.nrt 

1;.., • •r .. - -e- · - d . rm~ a d1snnu. bl rl c.., ba d 1.. • t 
: .. . ~:: ::::: a:...1.s3 10u.n m the arctic · .. . - ·· n aL·OYe the hi,.,.h tidt> n._Jr, 

. • , . r~g10n 0n trozen ice_ v, 

•r l "'C,1 ;,, ~h - · 
~ , -~'• -~ - u,ey are round all OYer H: , l ... -

D,""?"" • v••;;; p · ~ - ,,.., ,.;; ~ P' . - .. i ffict.1a'\a~ . They~,-,:, ~1" i-.. d . th •-1·· ' 
· -· ~' --.. ~-,u L H C..U.:.. . ,enn- ot lichens ,,ith 1:,,e· • . • '-L-"'" ... ~0 1our. m ,e hil.:!h"'r r .1, • , · 

Ga "'.17"-ci .::: :-J... .. .,.... . 1_ \ '~ L - t autifu} col0ur· ~.,.,.,.. ..: , . · , •· · 
•- -::-, - • ..., :...,.,.,..,._._~ ,.,. ui .. rar.arash tra, lichens,.., .. . · .. ~ <-U. C" .tOur11.1. m D,.u1e-e1m; ,1.;, --

E 
, i 7'~ 

are tou.nJ m hill - t-~ · · 1:1 • 

--aema, .t nalfo.s Stru:ctu..re of L.ch · ' ~.a.t:1'...1ns u1'e :\Llhar- .1!e-:.:: bd"' 

- , • . 
1 ~..ns 1 Types of lichen, 

' """'~,_, __ ... ~ ~ .· ' . ...... 

· •· " - ,1.. ,. _-,..,.1 \· ·, ·.hall0idal h -· .. 
.. ' .. "' . -:.- · -____ __ . . _ ·- .. a , 1ng u-re::ula.r , h·, . .i , 

- --- ~ .. ~;_ •;:· :: :-!'\.' .. :.:.. ... •.· :,~· ,:--,, a, .,.., i:,::.~ :::,.,.., ~ - ~ · - ap-e .~nu ~ .rt.~en,.;;, ,') . ' ' "ur ..::.,--,,, ·'' ~--
... . - · ::--- • ....... u uu, '-1 ct !:'ot'a:" re<l ~- l l - .. , ...... I..• .. · •~- . , ... ~ . 

· - "_\ t' .. () l, \' ('f l "): .. .l:,_t...::--E" :.~ :i ' ,l ~ -r\,.. .,.,._ ~}..ft"'!..~ 

~ _ ,. t. ..... \. , ,._ :.ir t ,t"n .. ·--'·'- · 



fh,1/ li~~ ot \ichell~ hthalli. They are ·-··;;; Crustose ( ......... ~ 1,'t'1 
• •ttCl)St.l 1c en. crustace ) ( ,1 l:ftll ous 2) Foliose (foliaceous) and l·' se lichen 

(tltstO . 
rhe tha\lus ot crustose lichen . fl . 
f insignificant size. lt is 1-ust is at, thin n,l o . h · d a crust (thin ~ ,

1 
, ) closely attac e to rocks or b ks . ~ ti"' \,1\' t r . , f Th ar by its ' . '-'.ct... tjr.t?'L l,r;tire ~ower _sur ahce. . e surface of the thallus ',:~~ -l -,)i·J{,;\'½,V:~:/ .?.-; .. ii,•1ded mto exagonal areas 11 (',; ·~, . r.a· ,'J1" ,, .... . ,!~ i~ t - G . ca ed the d? .' .r .J .,,.~.-•,:::r·.;, O
lae· e.g., / aph s RJ • -t0 ~ . .. . :'.•'j:•::.s Jre 1 

, 11zocarpon •·~'~:·. . ~-.·:'\·-··1 u rn1atomma, etc. R ' 1 .. ............. , ·t .. , ... ; ... .. fill r"\ , ·(',., ••• • ",; ._..,. ,.. ASCOCARP 
foliose lichen I, • ~ / l V -~~:(::.:~~· or:;?~~ K t••t·· .,,,t ~~~~~ ..... ) .. The thallus 1s le f-l1'ke flat b d l •• :, • .,,., • .,.. • .1----;,:;:.::... 

d 1 h 
' , roa and ,.,,. / ,• { ·, •1•)-.,..• .:-....) 

~~_,..,,,,,..;, ' : ·· .. ·- ..... 
Cl1 lobe t as d1' sti· n t ~, , ~· ,;~, • J • 1 • ·! '\ •. • \.)_.!: n1u · • c upper and the < , ,.,' v,-!,1•t'·· .. i,-, .. ,<~-,~ lower ~urfaces. The lower surface is sooty or l(. .... i'/ J•-; ,' flt~-~-) ~}' white m colo~r. The thallus is attached to ~~·7' 1 4.~ ~~ d tw b hi ,/I .,- • rocks an . 1~s Y r 'zoid-like outgrowths 

c~lled the th1zinae. The free ends of rhyizinae Fig. 10.1s : Crustose lichen otten broaden to form disc-like structu 
which secret mucilage; e.g., Physcia, Peltiger/~armelia, etc. 

APOTHEOUM 

Fig. 10.16 : Folise (Foliaceous) lichen 
Fruticose Lichen 

Fig. 10.17 : Fruticose lichen 

The thallus is conspicuous, complex and much branched. The branches are slender, cylindrical and ribbon-like. The thallus is attached to the substratum only at the base by a flattened disc. The thallus shows no differentiation of upper and lower surfaces; e.g., Usnea, Cladonia, Evernia, etc. 
Internal Thallus structure of Lichen 

The structure of lichen thallus on the basis of its internal structure, is divided into two groups viz., (1) Homoiomerous and (2) Heteromerous. 
Internal Structure of Homoiomerous Thallus 

The thallus of fruticose lichen exhibits a simple structure with little differentiation. It consists of loosely arranged ~gal hyphae in which algal cells are equally distributed throughout; e.g., Collema, Leptog1um. 
Interna z Structure of Heteromerous Thall us 

The thallus belonging to this category exhibits considerable differentiation. The algal component is re~tricted_ to a specific region. If the vertical section is observed, the thallus can be distinguished into four zones. They are : (a) Upper cortex, (b) Algal zone, (c) Medulla and (d) Lower cortex. 
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Fig. 10.19: Internal structure of 

Fig. 10.18 : Internal structure of het-ermerous thallus 

homoiomerous thallus 

a) U er cortex : It forms the upper surface of the thallus. It is thick and protectil'i 

pp 1 h h The funaa1 hyphae are comp ct' 

in nature and consists of funga YP ae. o . a l/, 

· interwoven to produce a tissue-like layer (plectenchyma) without any 

intercel1u1ar spaces. 
. 

b) Algal zone : It is a zone beneath the upper cortex and. is forme~ of algal cells 

belonging to Cyanophyceae or Chlorophyce~e in:ermmgl_ed with t~e ~ng~ 

h · hae. The algal region is the photosynthetic regwn of hchen. Earlier 1t wa_. 

k~~wn as gonidial layer. In some species the fungal hyphae send haustoria into 

the algal ceJls. 

c) Medulla : It is the central core of the t.ha11us consisting of loosely arranged fungal 

hyphae with interce11u1ar spaces. The hyphae run parallel to the Jong axis. The 

walls of hyphae are strong and thick. 

d) Lower cortex: Jt is formed of densely grouped hyphae which run perpendicular 

to the surface. The bundles of hyphae (rhizinae) arise from the Jower surface and 

penetrate the substratum functioning as anchoraging and absorbing organs. In 

some lichens the lower cortex is absent and its place is taken by a sheet of hyphae 

forming hypotha11us. 

Jn certain foliose lichens, the upper cortex is interrupted at intervals by brea~8 

pores. In this region the fungal hyphae are loosely arranged and are medu1Jaryll1 

nature. The main function of breathing pores is aeration. 

Special Structures 

a) Cyphella : These are cup-like structures present on the lower side of some foliose 

lichens. Their function is aera~ion. These cup-like structures are formed of loos~~ 

arranged fungal hyphae which are medullary in nature. The hyphae abstrl 

empty, rounded ce11s in a spore-like manner at their tips. 

b) Cephalodia : These are small, dark-coloured gall~like swellings. Present 0.11 th~ 

~pper surface of the lichen thallus. cephalodium contains s.ame fungal hyphae a, 

m the thallus but the algal component always differs; e.g., Peltigera. 

c) Isidia: These are small finger-like outgrowths on the upper surface of the tha!lt15 

and are meant for increasing the surface area for photosynthesis. Isidia haV~ th~ 

~am~-fungal ~nd aJgal ~omponents as those of the thallus. The isidia vary i.J1 ro~ 

m d1tferent lichen species. They may be rod-shaped (P z · ) lloid (C0'3 

l 'k p I · ) • h anne w , coro 

1 e, e flgera , c1gar-s aped (Usnea ), etc. 

d) Soredia : are small granule-like or bud-like ou tgr ·tl th •ur t,1t'l' JI 

, . . . lH-\ 1s on e upper ~ . 1•~ 

the thallus. Each sondmm 1s formed of one to a f 1 1 11 
. unJLd 

1 d fu h ew a g ,1 cc .., su rro Ii' 

close y arrange ngal yphae which are produced b,~ l, -I . , ot .1 h\ f 

from the algal region. 
. ran{ un~ 
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Fig.10.20 : V. S. of thallus showing cyphella Fig. 10.21 : V. S. of thallus showing cephalodium 

e) Soralia : These are found in more advanced lichens. These are pustule-like 
structures_ a~d ~re seen as white area on the upper surface of the thaJlus. Their 
structure 1s similar to that of soredia. 

lsidia, soredia and soralia are detached from the parent plants, carried away by wind 
or rain and on being deposited on suitable substratum, germinate to give rise to new 
lichen thalli. 
Reproduction 

The reproduction is vegetative, asexual and sexual. 
Vegetative Reproduction 

Vegetative reproduction is by fragmentation. Fragmentation is accomplished either 
by accidental separation or by death and decay of older portions. The broken off portions 
of thallus develop into new lichen thalli provided they have both the components. 
Asexual Reproduction 

a) It is by the formation of special reproductive structures called soredia, soralia and 
isidia, which possess both the partners of the' thallus. They are detached from the 
parent plants, carried away by. wind or r~in and on_ being deposited on suitable 
substratum, germinate to give nse to new lichen thalh. 

b) Many lichens produce conidia in pycnidia _ii:11mersed ~ the thallus. The conidia 
are dispersed and under favourable cond1hons germmate_ to send out _hyphal 
branches in all the directions. If · these hyphae come m contact with the 
appropriate algal cells, they branch further and ultimately produce lichen thallus. 
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ALGAL ZONE 

MEDULLA 

Fig. 10.22: V. S. of thallus showing isidia 
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Fig, 10.23 : (A) Soredium, (B) Soralium ~ 
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St-xual re prod uclion 

<-.,;t, ,. u,d n ·pro<l urti,,n 

:, p,, tJI ,,t A'>comyn·ta,: 

A Nf>'/JJ ( our~f' in l folany f '1 Y./1 •,, 
1 

(' ,,.,,, ,,, 

1-, pre*nt onJy m th,! fu ngal part n,~r o( th, · ,j •)·io, 
1 1

. 
•I It >t 1 

I IJ fv,j 

1 h,.. m<tJ,_, r<~productiv,~ organ is caJJed speromogonium :u1d IJ,, . 
1 

c.arpc,goni um Th, ... .,pcrmogonja are d eveloptd as fJa,;J✓- --;hap,~d , :1v ,1,, .. , ,,11 
,';',' ·w 

~urld• µ , .,f th,- thaJJu<;. Each ~permogonium open:') oufaide by c:1n ry)ti,,J,, TJ,,. ,,,,
1
, • 

Jh,-> , a•1ity J ,~vel<,p a number of branched or unbranch~d, Bepl -Jt ,· ,,r :; •ppf,t f,. ,' :'· 

fr• •11 ,,f thP,r, ar,! ~teriJe and a fe w are fE:rtiJe . Fer tile hypha'-! ar,· c ;,,;lJ , ,,j "Pttrm,,,,: ,,, "' 
r rr,rr th<.: h p'> 0f th~ <,,<-:rmatiophor er,, spermatfa, the non-m,,t jJ,, rrtdf, , u,JJ-, :~1

' '1« 

( 
1 ,rt1ru,Ju'~f y . 'I h ,: r.arp<Jg<,niurn con?j~lc; of baf>al coHt:d porti<Jn, th,, a,;cog,,nJur; 

"tra,ght upp'c'r p<,rtion, th,~ trkhogyne. It j~ projected b"~y<md th,: upp,·r, ·,urfa,,, ~ 

th,j Hu<-; . It h rruJtk.,tdJuJar and if t;p ;-, '-JtickJy. The a~cogoniurn h ,-,nb,-cJrJ,,rJ " ' th,, 

,A 1.a r:,11ng d<#ptn·, n <:ar th~ CJ.tTticaJ region. It jc, aJ~J rnuJticf.:JJu J;Jr ;,nd ,.a, h ,;,If r
1 

, 

rr. .1 . ' .r urJ<,;a tJ-•. 

s;x~rrr 2 t1a ,}n di'/?":rn;natj<m Chrn~ in a mt.act wjth th ,t tip <,f lri< h<J,-~Y"''· 'ff,,. ,,, 

11a,, 't.,~A f/ / N ~n t r <• +·11,J dj ·,:,0 J·11".='> and nud'?'U'; frorn ~p(;rm:;,1iuu, fllJ ,~f:-JfP'; ir,11 , f},, ,,,, 

t fl { t / 1 ,;r; r ,, J fl l ½ r •Jr J,,w, r/11 ,!,f:JU.:", d<"flln to the a'Jlj)W ,niurn , 
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1he fungal partner of basidiolichens belongs to Basidiomycetae and particularly to 

tlephoraceae. The ~lgal partner belongs to Cyanophyceae. The thalli appear like small 

id thin bracket fungi. 
1he cortex is generally absent. The algal cells are present at the base of the upward 

me.hes and are surrounded by thin walled, short celled hyphae which are interwoven 

'.u a kind of cellular tissue. The medulla is formed of loose hyphae. The medulla hyphae pass over to the lower 

~€X producing uneven lower surface. The spores are formed from the lower surface 

~enously from the basidia. The continuous layer of basidia is known as hymenial layer 

\ertile layer. Each basidium develops four sterigmata. Each sterigma produces single 

~\diospore. 

UPPER CORTEX ·-,~,,~~\ 
MEDULLA 

~,;;:,~~-l~\I ' \\~.~ .. ;'! .). , * ·-\\-.'• ,,1 • ,• . :-_., •• :. ,.I. II ; ,~i~1,: ,·t••~_,• ', -~'•·· ,.,,,,,' ;,, r•'·','..,:.,. ,:,· 
. . 

i I ·. ' • 'I~ ' ' 

BASIDIUM 

BASIDIOSPORES 
A 

FERTILE HYPHAE 
B C . . r h thallus of Cura pavmrla; (B) Section of thallus; 

Fig. 10.27 (A) A Basidio JC e~ . · th basidiospores. 
(C) Bas1d1um Wl 

:iil\om· 
, ~-- l / () 

Foo: Importance of Lichen i,.,----· __;__,,,- · ,. 1 _J r' -/;"i.. _ I 
C:.ertai . . Cladonia, Peltigera, Certaria sp.) in ~e Arctic regions are used 

:1%d n species of lichen ( . They are also known as reindeer moss. Some species 

\i,L er tor reindeers and caribou. The Berber tribe in the deserts of Lib)ra grazes 

• •
1lens 

f d by man. 
it &tt are also used as oo ) 

eep on t 1 · chens (Lecanora . 
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• bohydrate very much similar to starch. But no true 

:ch Cl ens contain lichenin, ~ ca;he lichen thallus. Cetraria islandica, the commercial 

r cellulose is present 111 
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11•11•11• A New Coum ;n Batany (5. Y.B.S, .) (S, ., 
- - rn .- J/1 
' Iceland Moss' supplied from Sweden, Norway or Iceland is used as food by rn &1; 
re oving the bitter principle by soaking in a weak solution of sodium or pan. A~ 
ca:onate it is dried and reduced to powder. The powder, when boiled in water 
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, h d. h d b ' YteJrt. jel1y which forms the basis of various soups or ot er 1s es prepare y boiling . 'IS, 
The Egyptians have used Evernia prunasi in bakin~, when yeast as ferrnentati ve ag:~ill 
not known to them. In India, a species of parmelza (rock flow er) has been used ~ 1ylll 
generally prepared as ~rry by the na_tives. I~ is al~o used in condit;1~nt. lnasJ!~ 
Endocarpon miniatum which they name m English as stone mushroom, 1s sold . P~ 

. ~~ 
market like vegetables. "' 
2. Medicinal Use 

Lichens owe their repute as curative herb to the presence of lichenin and of 
bitter or astringent substances, which, in various ailments, proved of real service t~ 
patient, though they h~ve now been discarde_d in f~vour of mor~ effec~ve drugs. y ~ 
medicinal benefits of lichens have been ascribed smce Pre-Christen times. Lichens~ 
been used in the treatment of jaundice, diarrhoea, fevers, epilepsy, hydrophobia, and s~ 
disease. In Iceland, lichen is used as laxative. Lichen is also ~sed as an ingredient ·. 
culture media for bacteria. Several species of Pertusaria, Cladonza as well as cetraria w l!: 
recommended in case of interminttent fever; species of Usnea were used as astringents~ 
hemorrhages; and Cladonia pyxidata was found especially valuable in whooping couJ 
Lobaria pulmonaria is used for the treatment of lung diseases. Many of the lichen product 
are antibiotic in nature. Gram negative bacteria (rod-shaped), as a rule, are resistant to a:: 

lichen acids, but gram positive bacteria and Tuberculosis bacillus a_re inhibited by Sten: 
acid, Usnic acid, etc. Usnic acid is widely used in European countries as 1 

chemotherapeutic drug for external application. 
3. Perfume 

The extract of Evernia, Parmelia and Ramalina species contain various essential ors 
that are used extensively as soap-scents, perfume and dhoop (incense). Oak moss (lichen1 
is used as a fixative for perfumes in southern Europe. The thalli of species of Usnea posE6! 
the power of retaining scent, and are profitably utilized in perfumery. Powdered thallus oi 
Ramalina calicaris is often used in perfumery. 

4. Preparation of Dyes 
Some lichens produce dyes that have been used since Pre-Christian times, Irr 

colouring fabrics and paints; among them is Orchil a beautiful blue dye. The value c: 
Roccella as a dye yielding lichen has been recognizes from the time of Theophrastus, T~ 
product extracted from its thallus was called orseille for which the English name is 0~ 

or archil and orcein is a purified product of orchil. Litmus solution is made by grind.if:: 
the lichen Roccella tinctroria, and extracting the coluring matter, after which paper :: 
soaked in the neutralized solution and is then known as litmus paper. 
Ecological Importance of Lichen 

The ecological importance of lichens is twofold as described below : 
1. Pioneer initiators of rock vegetation . 

Lichens are of considerable ecological significance as pioneers in colonization of ~: 
habitats. In ad_verse conditions of temperature and w ater, the lichen thalli become d0 ;. 
contract. In ramy season, they absorb water and grow in bulk occupym· g more spaL"t?- . ;, qr.;wr 
causes pressure on the r~ an~ after a long time the rock gives aw ay and b r~~ -:.r~tt . 
lichens secrete some orgaruc aads, which gradually dissolved the rock and dis111tc~ ·he""' 
This further help in soil formation. Carbon dioxide liberated during respiration L
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get dissolved m water, fomung cabonic acid. It corrodes the rock surface and a u=- ;":-
p rocess of we~thering. The crustose species of lichens such as Rhi:::ocarpi.111 , u :;,.,'..-a 
subjected to this struggle. 
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·ndicates the pollution m the atmosphere. •1chens 


