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ABSTRACT

N eurospora  crassa, the experim ental m aterial o f  this w ork  is an 

excellen t tool o f  genetical research. It w as analyzed for spontaneous 

m utation. B ut it w as found that there w ere no spontaneous m utants 

presen t in Em a, the stock  o f  M icrobial G enetics R esearch  L aboratory , 

D epartm ent o f  B otany, U niversity  o f  Dhaka.

It w as observed  that the concentration  o f  le a f  ex tract o f  A dhatoda  

zey lan ica  N ees. con tro lled  the radial grow th  o f  w ild  type  N eurospora  

crassa  (E m a).T he resu lt also show ed that non-sterilizedconcentration  

w as m ost effective  than sterilized  one.N on-sterilized  Ao concentration  

w as the m ost effective and sterilized  A 3 concen tra tion  w as the least 

effective. N on-sterilized  Ao and Aj concentration  w ere chosen for 

trea ting  the conid ia  o f  E m a for induction  o f  m utation  and five groups 

o f  m utan ts w ere found. These are ropy, cau liflow er, crescent, checked 

and v igorous.

It w as found that le a f  ex tract o f  C entella  asia tica  (L inn .) U rban, 

possesses an tifungal p roperties and it reduced the radial grow th  o f  

N eurospora  crassa  as com pared to the control.

T he resu lt also show ed that sterilized  le a f  ex tract o f  C entella  asia tica  

(L inn.) U rban, w as less effective than non-sterilized  one. N on- 

sterilized  Co concentration  w as the m ost effective and sterilized  C 3 

concentration  w as the least effective. N on-sterilized  Co and Ci

XIII

Dhaka University Institutional Repository



concentration  w ere selected for treating  the con id ia  o f  E m a for 

induction  o f  m utation. Four groups o f  m utants w ere found from  the 

treatm ent. T hese are p lug, fluffy band, m at and checked.

It w as also found that the concentration  o f  fru it ex tract o f  phyllan thus  

em blica  L inn, con tro lled  the radial grow th o f  N eurospora  crassa.

T he resu lt also  show ed that non-sterilizedconcen tration  w as m ore 

effective  than  sterilized  one. N on-sterilized  Po concen tration  w as the 

m ost effective  and  sterilized  P3 concentration  w as the least effective. 

N on-sterilizedPo and  P 2 w ere chosen  for trea ting  the conid ia  o f  E m a 

for induction  o f  m utaion and six group o f  m utan ts w ere found. These 

are alb ino , checked, fluffy , conidial band, b u ff  and ropy.

A good  num ber o f  m orphological m utants induced w ith  le a f  extract o f  

A dha toda  zey lan ica  N ees . 9  C entella  asia tica  (L inn .) U rban  and fruit 

ex trac t o f  p h y lla n th u s em blica  L inn, w ere selected  for fu rther study. 

C lear varia tions w ere observed w hen com parative study o f  E m a and 

the selected  m utants w ere undertaken. T hese varia tions w ere 

confirm ed by the dry w eigh t o f  m ycelia, rad ial g row th  rate, linear 

grow th  rate, in itiation o f  conidial germ ination  etc.

The selected  m orphological m utants w ere crossed  w ith  E m a and Em A  

separately  and  their segregating  ratio w as studied. M ating  types o f  

som e ex tract w ere also checked. T he progenies show ed about. 1: 1 

ratio  in their m orphology  and m ating  type. So it w as concluded  that 

the m utan t characters have resulted  due to m utation  in nuclear gene.
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L inkage o f  som e m utants, ropy (A 03O7), conid ial band (P0729), 

checked (Ao380), fluffy (P 2 945), v igorous (A i550) w ere determ ined. 

D istances o f  the m utants w ith  the respective m arkers w ere calculated  

and g iven below . M utan t ropy (A 0307) w as found to be linked w ith 

leu-3 (R 156)A  o f  linkage group 1 and gave a d istance o f  34.88 

centim organ. M utan t conidial band (P0729) w as found to be linked 

w ith  trp -2  (75001) A o f  linkage group VI and gave a d istance o f  29.41 

centim oragn . M utan t checked (A 0380) w as found to be linked with 

trp -4  (Y  2198)A  o f  linkage group IV  and gave a  d istance o f  32. 38 

centim organ . M utan t fluffy (P2 945) w as found to be linked w ith  trp-

4 (Y 2198)A  o f  linkage group IV  and gave a d istance o f  32.29 

cen tim organ  . M utan t v igorous (A i550) w as found to be linked w ith  

trp -l(1 0 5 7 5 )A  o f  linkage group III and gave a d istance o f  18.75- 

centim organ.
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1. INTRODUCTION

N eurospora  crassa  is a  filam entous fungus that belongs to theC lass- 

A scom ycetes, Subclass-Pyrenom ycitadae, O rder- X ylariales. Fam ily- 

Sordariaceae.

N eurospora  crassa  is hetero thallic  and as a resu lt there are tw o m ating 

types called  ‘A ’ and ‘a ’. It has d istinct m ale and fem ale sexual 

structures, both borne on the sam e herm aphroditic  m ycelium . The 

fem ale organ is the pro toperithecium , w hich consists o f  a co illed  cell, 

the ascogonium  extending  into a receptive hypha and enclosed  by a 

sm all knot o f  hypha. The m ale function o f  the fertilization  o f  the 

ascogonium  by strain  o f  the o ther m ating  type can be carried  out (m ost 

com m only) by a conidium  or by a suitably p laced  hypha.

N eurospora  species is alm ost unique. T hey also d iffer from  m ost o f  

the p lan ts and anim als in their life cycles and biology. An 

acquain tance w ith  those characteristics feature is therefore , a p rerequ i­

site for understanding  their genetics.

M ore over N eurospora  is a  eukaryote, its genetics can be related to 

those organism s w hose study had laid dow n the foundation  o f  

genetics.

It can  easily  grow  on m inim al m edium , a m ixture o f  m ineral salts, in 

w ater plus a carbon source (sucrose) and the v itam in  biotin  (B eadle

1
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and T atum  1941, Anor^ymous 1966). A  m uch shorter tim e is required 

to obtain  a num ber o f  generations o f  N eurospora  than  o f  h igher p lants 

and anim als. In  addition, it can be grow n in test tubes, require less 

space and less expensive than m ost h igher p lan ts and anim als. 

B ecause o f  it’s short life cycle and capacity  to g row  on m inim al 

m edium  help  to perform  extensive w ork  w ith  in a  period  o f  short tim e, 

so, the au thor preferred  the species N eurospora  crassa  as experim ental 

m aterial for genetical study .

B eadle and Tatum  (1941) first used the N eurospora  crassa  in 

genetical and at the sam e tim e for b iochem ical study. N eurospora  has 

p rov ided  geneticists w ith novel genetic system s and w ith  the 

opportunity  o f  studying  particu lar problem s w ith  greater case and 

p recision  than is possib le in o ther organism . A nd as a  resu lt the 

genetics o f  N eurospora  crassa  have been studied fairly  intensively 

during  the recent years.

(A kins and L am bow itz  1985. A ranson et a l 1994: A tk inson  et a l 1995; 

B ruchez et a l 1993; Case et a l 1992 : kappor et a l  1995; M e D onald 

1995; C raw ford  et a l 1992; F ossa et a l 1995; K uldau et a l 1993; Pall 

et a l 1993; Y ang  et al 1993; Y assin  and W heals 1992).

P resen tly  scientists are interested to evaluate the antifungal activ ities o f  

p lant ex tract against plant pathogenic fungi. H aque and Sham si (1996) 

observed that le a f  ex tract o f  N eem  has antifungal p roperties and it 

decreased  the radial grow th o f  M acrophom ina phaseo lina . In  m ost of
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the trea tm ent sporu lation  o f  the fungus w as reduced, radial grow th 

decreased  and  colony becom e com pressed as com pared  to the control. 

A ntifungal p roperties o f  the p lan t ex tract are responsib le  for inhabition 

o f  grow th  o f  the fungus ( H aque and Sham si 1997).

W hat are the m utagens w ith  w hich  m utation  could be induced or w hat 

is the m olecu lar m echanism  o f  m utation has been  the sub ject o f  the 

investigation  during  the past years (A hm ad e t a l 1977; A hm ad and 

C atcheside 1960; A rganoza et a l 1994; B eadle and T atum  1945; 

D eSerres, F.J. 1994a; D eSerres and M ailing  1995; Santosa and 

K uw ana 1992; S tephens et a l 1993;. V elanji et a l  1994; and Y u et al 

1993).

E x tract o f  the le a f  o f  A dhotoda  zey lan ica  N ees. w as investigated  for 

an tim icrobial, analgesic, an tispasm odic and hypoglycaem ic activities. 

A dha toda  zey lan ica  N ees. is valued in m edicine as a expectorant and 

stim ulant to the gastro in testinal troct. L ea f o f  ex tract o f  Adhatoda  

zey lan ica  N ees. is used in various chest ailm ents including cough 

asthm a, b ronchitis, pneum onia and phthisis. A lcoholic  extract o f  

leaves in hypotensive. It is also used in ague.

A m loki w hose botanical nam e is P hyllan thus em blica  L inn, belonging 

to the fam ily E uphorbiaceae. F ruit is a rich  natural source o f  vitam in 

C. E xtract o f  P hylanthus em blica  Linn. In  used as a  diuretic, 

refrigerant, carm inative, stom achic, laxative, antacid  and tonic;
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prom otes ch ild ren ’s resistance to cold  and cough. It is also used in 

vom iting  and burn ing  urination and as a  hair tonic.

T he au thor here tested the m utagenic properties o f  le a f  ex tract o f  

A dha toda  zey lan ica  N ees., CenteUa asia tica  (linn.) U rban, and fruit 

ex tract o f  P hyllan thus em blica  L inn. These ex tract by apply ing  it on 

the grow th o f  N. crassa. D ifferent concentrations o f  le a f  and fruit 

extract w ere used for this investigation. C onid ia  o f  E m a w ere treated  

w ith  le a f  and fruit extract. The author tried  to find out the m inim um  

dosages that cause m utation. It w as exam ined that le a f  and fruit extract 

has any m utagenic properties at w hich dosage o f  concentration  o r not.

N ow  a days a good num ber or insecticides, w eedicides and fungicides 

are used  as m utagenesis for m utation and b io log ical control (B ignam i

et a l  (1977), V elazquez et a l (1987), B arrueco et a l (1988), E iche et al 

(1990), F lessel et a l (1993), M utero  e t a l (1994), N urzhanova et al

(1994), Jasien iuk  et a l {1994), Piatti et a l (1994), B ianchi et a l (1994), 

M utero  et a l (1994), S tehrer-Schm id and W o lf (1995), K um ar et al

(1995), P luth et a l (1996)).

M utation  is a  sudden hereditary  change found in all liv ing  organism . 

It readily  accounts for all variations and is the bu ild ing  b lock o f  

evolution. A n understanding  o f  the m echanism  o f  m utation  is essential 

to the study o f  genetics.

4
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Linkage w as first dem onstrated in N eurospora  crassa. by lindegren

(1933), Subsequently  he published linkage m aps o f  linkage group I

and II ( L indegren  and L indegren 1939)

T herefore, the author m ade a plan to determ ine —

i) I f  le a f  extract o f  A dhatoda  zeylan ica  N ees, C entella  asia tica

(L inn .) U rban and fruit ex tract o f phyllanthus emblica L inn, can

produce new  m utants.

ii) W hether the obtained m utants resulted  due to the m utation in 

nuclear gene by crossing them  w ith  E m a and E m A  separately  

and by studying  their segregation.

iii) The linkage o f  som e selected  m utants by crossing  them  w ith 

m arker reprsentatives o f  all the seven linkage groups.

iv) To prepare  genetic m ap o f  som e selected induced m utants.

5
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2. MATERIALS

T he experim ental m aterial w as N eurospora  crassa. It is an 

ascom ycetes fungus. This m aterial w as k indly  supplied  by prof. 

T .I.M .A . M ozm ader o f  the D epartm ent o f  B otany, U niversity  o f  

Dhaka.

N eurospora  crassa  possesses in terw ined segm ent branched hyphal 

filam ents som e 5 / / or-less in diam eter. E ach hyphal segm ent contains 

haploid  nuclei w ith seven chrom osom es. It exists as a soil saprophyte, 

g row s on sugar-cane bagasse, carbon, vegetation  or in bakeries. It is 

know n as the “red bread m old” w hich  is also called “ Plant 

D ro so p h ila "  and grow s in tropical or subtropical reg ions (Shear and 

D odge, 1927).

T he reproductive system  o f  N. crassa  contains both asexual and sexual 

spores. A sexual spores are called  conid ia  and sexual spores are called 

ascospores. Sexual fruiting bodies w hich are called  perithecia, 

p roduced by the contact o f  hyphae o f  tw o opposite  m ating  types 

know n as “E m A ” and “E m a” strains w hen grow n on a suitable agar 

crossing  m edium  (Shear and D odge, 1927. W estergaard  and M itchell, 

1947, A nonym ous 1966).

C ulture E m erson  “a ” (Em a) (5297),E m erson  “A ” (E m A ) (5296) and 

m arkers w ere used for the investigation. E m a w as used  for treating 

conid ia  w ith m utagens and for com paring  grow th  o f  m utants, Both
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“E m a” and “E m A ” w ere used for checking  m ating  types o f  m utants 

and ex tract and the m arkers w ere used for the study o f  linkage.

The m arkers and w ild types w ere received from  Fungal G enetics 

Stock C enter D epartm ent o f  M icrobiology, U niversity  o f  K ansas 

M edical C eneter, U .S.A.

The fo llow ing  strains o f  N eurospora  crassa  w ere k indly  supplied  by 

p ro fessor D r.T .I.M .A . M ozm ader, from  genetics stock, D epartm ent o f  

B otany , U niversity  o f  Dhaka.

2.1 W IL D  T Y P E S

a) E m erson  ‘A ’ (Em A ) (5296)

b) E m erson ‘a ’ (E m ’a ’) (5297)

2.2. ST A N D A R D  M A R K E R S

Name of the 
marker

No of the 
allele

Mating
types

Position of 
the gene

Linkage
group

leu-3' R156 A IL I

arg-5 27947 A HR II

trp-1 10575 A IIIR III

trp-4- Y2198 A IVR IV

lys-l 33933 A VL V

trp-2. 75001 A VIR VI

arg-10 B 317 A VIIR VII
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2.3 M U T A G E N  

P la n ts  e x tr a c t

a) L e a f  ex tract o f  A dhatoda  zey lan ica  N ees.

Scientific  nam e : A dhatoda  zeylan ica  N ees.

B engali nam e : Basak

English  nam e: M alabar nut 

Fam ily  : A canthaceae 

U seful p a r t : L eaf

b) L ea f ex tract o f  CenteUa asia tica  (L inn.) U rban 

Scientific nam e : CenteUa asia tica  (L inn.) U rban 

B engali nam e : T hankuni

E nglish  nam e: Indian penny w ort 

Fam ily  : A piaceae 

U seful part : L ea f

c) F ruit ex tract o f  Phyllanthus em blica  Linn.

Scientific nam e : Phyllanthus em blica  Linn.

B engali nam e : A m loki

E nglish  nam e: Indian goose berry 

Fam ily  : E uphorbiaceae 

U seful p a r t : fruit

2 .4 A P P A R A T U S  A N D  G L A S S  W A R E S

A pparatus and glass w ares w hich w ere used for the p resen t research 

w orks, are as follow s,

a) A p p a ra tu s

1) A utoclave

8
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2 ) C entrifuge

3) R efrigerator

4) E lectric  balance

5) Incubator

6 ) Inculation  cham ber

7) P 11 m eter

8 ) Shaker Gy Rotary

b) G lassw ares

No. N am e M ade Size Purpose
1 Test tubes Pyrcx 0.5"x2" Isolating tubes
2 Test tubes Pyrex 0.5”x3" Subculturing tubes
3 Test tubes Pyrex 5/8"x5" Stock tubes
4 Test tubes Pyrex \"x6" Crossing tubes

5 Test tubes Pyrex r x 8 " Radiation tubes
6 Test tubes Pyrex 0.5"xi5" Growth race tubes
7 Petridishes Pyrex 1.5" dia Irradiation

8 Petrid ishes Pyrex 3" dia M edia
9 Flasks

(Erlcnmyer)
Pyrex 1 0 0 ml Media and water etc

10 Flasks
(Erlenmyer)

Pyrex 250ml Media and water etc

11 Flasks
(Erlenmyer)

Pyrcx 500ml Media and water etc

12 Flasks
(Erlenmyer)

Pyrex 10 0 0 ml Media and water etc

9
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2.5 C H E M IC A L S  U SED  F O R  TH E R E S E A R C H  W O R K

a) G eneral

0 A gar (B acto)

2 ) A m m onium  nitrate (N H 4N O 3)

3) A m m onium  sulphate ( N H 4 S O 4 )

4) B iotin  (C 10H |6N 2O 3S)

5) B oric acid (H 3BO 4) anhydride

6 ) C alcium  chloride (C aC l2 . 6  H 2 O)

7) C hloroform  (CHC13)

8 ) C itric acid [C (O H ) (C O O H ) (C H 2C O O H )2 . H 20 ]

9) C opper su lphate (CuScm- 7H 20 )

1 0 ) Ferrous su lphate (FeSCk 7 FI2 0 )

1 1 ) H ydrochloric  acid (HC1)

1 2 ) M agnesium  chloride (M gC l2)

13) M agnesium  sulphate (M gS 0 4  .7H 20)

14) M anganese sulphate (M nS04-7H20 )

15) M ethanol (C H 3OH)

16) Potassium  nitrate (KNO3)

17) Potassium  di- hydrogen phosphate  (K H 2P 0 4)

18) Sodium  ch loride (N aC l)

19) Sodium  citrate (N aH 2C 6H 5 0 7 2H 20)

2 0 ) Sodium  m oiybdate (N a2Mo04 • 2H 20)

2 1 ) Sorbose [O CH 2 (C H O H )3]

2 2 ) Sucrose ( C l 2H 22O n )

23) Z inc su lphate (ZnS0 4  .7H 20 )
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b) A m ino-acid  Supplem ent

1. A denine

2. A rginine

3. H istid ine

4. Iso leucine and valine

5. L ysine

6 . Pyrim idine

7. L eucine

8 . T ryptophan

c) Special R eagent

1. 0.0 5M  phosphate  buffer solution

2. 0 .4M  Sodium  th iosu lphate  solution

3. D igestion  m ixture

4. 2%  boric acid solution

5. 50%  sodium  hydroxide solution

6 . T uhhiroh  reagent

7. Phenolphthalien  aline

d) S tains

1. C otton  blue

2. A crid ine orange.
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3. MEDIA

3.1 ST O C K  SO LU TIO N S NEEDED FO R  D IFFE R E N T  M EDIA.

For C ultu ring  N. crassa , various stock solutions w ere needed for the 

preparation  o f  m edia.

To prepare a  stock  solution, the chem icals w ere added  one after 

ano ther and the addition  o f  the next one w as fo llow ed by the com plete 

d isso lu tion  o f  the previous one. 1 0 0 0  m l conical flask w as used to 

keep the stock  solution . All the stock so lu tion  w ere stored in the 

refrigerator.

3.1 .1  C o m p o s i t io n  O f  T r a c e  E le m e n ts  S o lu t io n  P er  100 m l

1. D istilled  w ater 95 ml

2. C itric acid C (O H ) (C O O H )(C H 2C O O H ) H 20  5g

3. Z inc su lphate  (ZnS0 4  -7H20 )  5g

4. Ferrous su lphate (F e S 0 4. 6H 20 )  l.Og

5. C opper su lphate (C u S 0 4. 5H 20 )  0 .25g

6 . M anganese su lp h a te (M n S 0 4. H 20) • 0.65

7. Boric acid anhydrous (H 3B O 4) 0 .05g

8 . Sodium  m olybdate (N aM oO ^ 2H 20 )

9. 9. C hlorform  (CHC13) 1 ml

The solution is needed for the preparation  o f  v o leg l’s stock  solution.

3 .1 .2  V O G E L ’S S T O C K  S O L U T IO N

V o g el’s stock  so lu tion  w as essential for the p reparation  o f  V ogel’s 

m inim al m edium  and sorbose m inim al m edium . 40 m l V ogel’s stock
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solution w as required for 1000ml m edium . The stock  solution was 

kep t in a  refrigerator.

C om position  O f  V ogel’s Stock Solution P er Liter.

1 D istilled  w ater 770 ml

2 Sodium  citrate  6 3 .5g

3 Potassium  dihydrogen phosphate ( K H 2 P O 4 )  125g

4 A m m onium  N itra te  ( N H 4 N O 3 )  50g

5 M agnesium  sulphate (M gS 0 4  . 7H 20 )  5g

6  C alcium  chloride (C aC l2 . 6 H 2O) 3.75g

7 T race elem ents so lu tion  2.5m l

8  B io tin  solution 1.25g

9 ch loroform  C H C I 3  2m l

1 0 0 0  ml conical flask w as used for keep ing  the stock solution. 

C alcium  ch loride w as added first to the distilled  w ater, then  other 

chem icals w ere added one after another.

3.1.3 Composition O f Biotin Solution Per 100ml

1. D istilled w ater 100 ml

2. B iotin  lOmg

B iotin  w as used  for the preparation  o f  V ogel’s stock  so lu tion  and for 

W estergaard ’s stock  solution .
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3.1.4 WESTERGARD’S STOCK SOLUTION

T his so lu tion  w as essential for the preparation  o f  w estergaard ’s 

crossing  m edium .250 ml W estergaard’s stock so lu tion  w as required 

for 1 0 0 0  ml m edium  .

C om position  o f  W sestergaard’s stock  solution per liter.

1 D istilled  w ater 1000 ml

2 Potassium  nitrate (K N O 3) 4g

3 P otassium  dihydrogen  phosphate (K H 2PO 4) 4g

4 M agnesium  sulphate (M g S 0 4 . 7H 20) 4 .1g

5 C alcium  chloride (C aC 2 . 6  H 2O) 0.8g

6  Sodium  ch loride (NaCI) 0 .4g

7 Biotiri so lu tion  1.5m

8  C hloroform  (CHC13) 2m l

3.1.5 S T O C K  SO L U T IO N  O F A M IN O -A C ID S

For the preparation  o f  supplem ented m edium . V arious am ino-acid 

w ere added w ithV M  m edium . 100 m g o f  am ino-acid  w as d issolved in 

1 0 0  m l o f  sterilized distilled w ater and 1 0 0  m l o f  am ino-acid  solution 

w as used for 1 0 0 0  ml m edium .

Composition of amino-acid solutions

1. D istilled  w ater 500 ml

2. A m ino-acids 500m g

The stock  solution w as nam ed after the am ino-acidused . For exam ple, 

leucine solution, arginine solution, tryptophan so lu tion  etc.
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3.2 M E D IU M  F O R  C U L T U R IN G  A N D  M A IN T A IN IN G  ST O C K

N eurospora  crassa  grow n on a suitable m ix ture  o f  m ineral salts in 

w ater p lus a  carbon source (sucrose.) and the v itam in  biotin. The 

nutrition  o f  N. crassa  is very sim ple (B eadle and Tatum , 1945 

A nonym ous, 1966).V arious m edium  w ere used for the grow th  and 

rep ro d u c tio n o f N. crassa. V ogels m inim al or V ogels supplem ented 

m edium  w as used for the m aintenance o f  cultures, coun ting  o f  spores 

and study o f  linear grow th (V ogel 1956). V o g e l’s m inim al liquid 

m edium  w as used for the study o f  m ycelial grow th. Sorbose m inim al 

o r sorbose supplem ented m edium  for single colony isolation and 

single spore isolation. W estergaasrd ’s crossing  m edium  and 

S uyam a’s crossing  m edium  w ere used for crossing  to find out the 

m ating  types o f  m utants. A ll m edia w ere sterilized  in the autoclave at 

120°C under 15 lb pressure for 20 m inutes.

3.2.1 V O G E L ’S M I N I M A L  M E D I U M

The m edium  was used for culturing N eurospora  crassa  in the test 

tubes. It also used for grow ing and coun ting  spores in the 

petrip late .A m ino-acid  supplem ents w ere used in cu ltu ring  m edium  to 

the specific need o f  d ifferent m utants especially  for biochem ical 

m utants and  the m arkers. T he supplem ented m edia w ere nam ed after 

the am ino-acid  used; e.g. leucine m edium , tryp tophan  m edium , lysine 

m edium  etc.

15

Dhaka University Institutional Repository



2-4 m l o f  m edium  w as taken in a  sm all test tubes (3") for m aintain ing  

cultures o f  m utan t 8 - 1 0 ml o f  m edium  w as taken  in a large test tubes 

(6 ") for p la ting  and isolating grow ing spores.

B iochem ical m utants and w ild types w ere easily  recognized  by testing 

them  on V o g e l’s m inim al m edium  (non-supplem ented) plates. The 

grow ing  ones w ere the w ild types and the non grow ing  (germ inating) 

ones w ere the b iochem ical m utants.

C om position  o f  V ogel’s m inim al m edium  (V M ) Per Liter For  

Culturing.

1 D istilled  w ater 960m l

-  Vogel's; stock  solution 40m l

3 Sucrose 20g

4. A gar 15g.

V M  w ith  1.5% agar w as used for sub culturing and heterocaryon  tests. 

In case o f  p lating  2%  o f  agar w as used 100 m g o f  required  am ino-acid 

w as used  for supplem ented V M  per liter.

3.3 M E D IU M  U SED  FO R  PL A T IN G

3.3 .1  S o r b o se  M in im a l  M edium

Supplem ented  Sorbose m edium  as w ell as non-supplem ented  Sorbose 

m edium  w ere used for plating. This m edium  w as used  for p lating  as it 

had  the quality  to restrict the grow th o f  the colonies.
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The rapid  linear grow th rate o f  N eurospora  crassa  w as a serious 

d raw back  w hen individual colonies and single spore needed to be 

isolated . T he problem  w as circum vented  by the finding that w hen 

certa in  chem icals, notably the ketohexose sorbose had been added to 

the culture m edia a restricted  colonial grow th hab it results. The 

im portance o f  the ratio betw een o ther carbon sources and sorbose has 

been investigated. (B rockm an and D e serres, 1963, P ittenger 1964).

This m edium  is very  helpful in conidial isolation w here the single 

conidial grow th w as restricted. This m edium  w as also used  as m inim al 

tes t fo r w ild type and m utant.

C om position  o f  Sorbose M inim al M edium  P er  Liter

1 . D istilled  w ater 960m l

1 Vogel's1 stock solution 40ml
oJ . Sucrose lg

4. A gar 2 0 g

5. Sorbose 5g

Sorbose w as added after boiling all o ther constituen ts to avoid 

caram elization . For p lating  15 ml o f  the m edium  w as poured  into 

each  tube.

3.4 V O G E L ’S M IN IM A L  L IQ U ID  M E D IU M

VM  liquid m edium  w as used for obtaining m ycelial grow th  and for 

heterocaryosis.
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1. D istilled  w ater 960m l

2. V ogels stock solution 40m l

3. Sucrose 20g

The m edium  w as supplem ented w ith  som e selected  am ino-acids w here 

necessary . To determ ine the m ycelial grow th o f  o rganism  V M  liquid 

m edia w as used.

3.5. M E D IU M  U SED  T O  D E T E R M IN E  L IN E A R  G R O W T H

T his m edium  w as used to determ ine the linear grow th  and grow th rate 

o f  the organism .

C om position  o f  M edium  for L inear grow th per liter

Composition of Vogel’s Minimal Liquid Medium Per Liter

1. D istilled  w ater 960m l

2. V o g e l’s stock solution 40m l

3. A gar 40g

4. Sucrose 20g

The m edium  w as supplem ented w ith  am ino-acids w here necessary.

3 .6  M E D I U M  U S E D  F O R  C R O S S I N G

3.6.1 W E S T E R G A A R D ’S C R O SSIN G  M E D IU M

T his m edium  w as used for crossing; it restricts the vegetative grow th 

but enhances sexual reproduction. It is also used  to determ ine the 

m ating  types o f  the m utants and extract and for the study o f  

linkage(W estergaard  and M itchel, 1947).
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Composition o f W estergaard’s Crossing Medium

1. W estergaard ’s stock solution 250m l

2. D istilled  w ater 750m l

3. Sucrose 20g

3. A gar 20g

3 .6 .2  S U Y A M A ’S C R O S S I N G  M E D I U M

In case o f  sterile crosses, sucrose w as used 0.2 g. per 100 m l and the 

percentage o f  the supplem ent w as increased tO 50 m g /1 00 ml

(Suyam a et al, 1958).

C o m p o s i t io n  o f  S u y a m a ’s C r o ss in g  M e d iu m  P e r  L ite r

1. D istilled  w ater 750m l

2. W estergaard ’s stock  solution 250m l

2. Sucrose 2g

3. A gar 20g

In the upper tw o cases, am ino-acidw as added w here necessary  . For 

exam ple in case o f  tryp tophan  m utants, 40 mg. o f  tryp tophan  per 

1 0 0 0 m l w as generally  used.

T he filter papers m easurem ent 1 .5 ''*2 .5" w ere folded thrice to m ake 

tw o furrow s (W  shaped) and introduced into the test tubes (6 ") . Then 

8-10 ml o f  the m edium  w as poured in each crossing  tube. The m edium  

rem ained in furrow s o f  the folded filter paper strip  w hen the tubes 

w ere slanted.
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3.7 STERILIZATION

A ll the m ed ia  and  essential instrum ents w ere sterilized  in the 

autoclave 120°C under 15 lb  pressure for 20 m inutes. T he inoculation 

cham ber, need le  and the w orking space w ere sterilized  w ith  rectified 

sp irit and the needle  w as burn t over the flam e o f  a  sp irit lam p.
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4. METHODS

4.1 S T O C K  M A IN T A IN IN G

The stock  o f  the cultures o f  the m utants,m arkers, w ild  types (Em A  and 

Em a) w ere m aintained in stock  tubes contain ing  5 m l m edium  w ith 

necessary  supplem ents (in case o f  m utants and m arkers). T he w ild 

type could grow  in V ogel’s m inim al m edium  w ithout any supplem ent. 

A fter incubation period, w hen cultures produce su ffic ien t conid ia  were 

p reserved  in a refrigera to r at ±4° C. The cultures w ere found to 

produce sufficien t conid ia  w ithin 4 to 5 days.

4.2 S U B C U L T U R IN G

G enerally  2 ‘/ 2 -  3 sm all tubes contain ing  2 m l o f  sterilized  m edia was 

used for sub culturing. V o g e l’s supplem ented  m edium  (w here 

supp lem ent w as necessary) w ere used for subculturing . Supplem ents 

w ere added  at the tim e o f  preparation  o f  m edia. V o g e l’s m inim al 

m edium  w as used for subculturing  w ild types and m orphological 

m utants o f  N eurospora  crassa  and the m edium  w as supplem ented 

w ith  1 0  m g / 1 0 0  m l m edia o f  necessary  am ino-acid  for subculturing  

b iochem ical m utants and the m arkers.

Subculturing  w as done in a  sterilized inoculation  cham ber. The 

inoculation cham ber, the inoculation needle and the hands w ere first 

sterilized  w ith  rectified  spirit. The inoculation needle w as sterilized by 

hea ting  over the flam e o f  a  sp irit lam p kept in the cham ber and then 

cooled into the new  m edium  before each  tim e o f  transfer the 

inoculum . Inoculum  w as transferred  from  old stock to new  m edium .
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The culture tube then incubated at 25°C for 4-5 days for the grow th 

and form ation  o f  conidia.

4.3 S P O N T A N E O U S  M U T A T IO N  IN N eurospora Crassa

Spontaneous m utation in N eurospora  crassa  is very  rare and in 

frequent in nature (S tad ler D et. al, 1993) It w as checked if  there was 

any spontaneous m utation  in N eurospora  crassa. Several steps were 

taken  for find ing  out the spontaneous m utation in Neurospora crassa.

i) Preparation  o f  solutions o f  conidial suspention o f  Em a

4-5 days old fresh culture o f  N. crassa  w as used  to preparation  o f  

conid ial suspension. 16 ml sterilized distilled w ater w as taken  in a 

large test tube. A sm all loop o f  conid ia o f  E m a w ere taken  and pu t into 

the tube con tain ing  sterilized distilled w ater. T hen the tube w as shaken 

well to m ake a hom ogenous suspension o f  conidia.

ii) C entrifugation

16 m l o f  the suspension w as taken in tw o cen trifuge tubes, 8 m l in each 

and the tw o centrifuge tubes w ere p laced  in the cen trifuge m achine. So 

that tw o centrifuge tubes rem ain  opposite  to each  other. T hen the 

suspension w as centrifuged for 1 0  m inutes.

iii) Preparation o f  suspension o f  the treated conidia

A fter cen trifugation  the solution, above conid ia  w as poured  out (2-3 

tim e) from  the centrifuge tubes 1 0  m l o f  sterile d istilled  w ater was
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added to each  tube. Then the tubes w ere shaken w ell for m ix ing  the 

w ater w ith  conid ia  properly.

iv) Plating

1 drop o f  conidial suspension w ere taken  in sterilized  petrip lates ( 1 0 0  

plates) by sterilized  pipette 10ml o f  m olten SM  o f  47°C w as added to 

each petrip lates and shaken carefully  for p roper d istribution  o f  

conidia.

V) Incubation

The petrip lates w ere incubated at 25°C for 18-24 hours 

Vi) Isolation

A fter g row th  o f  conid ial colonies in SM  petrip lates, single conidial 

co lonies w ere isolated in fresh and sterilized  V M  in 1000 tubes with 

iso lating  needle. The isolates w ere incubated at 25°C for proper 

g row th  .

Vii) O bservation

T he culture w ere observed after 5 days if  there w as any m orphological 

changes o f  m ycelia  conid ia and its co lour in com parison  w ith  Ema.

4.4 PREPARATION OF SOLUTION OF DIFFERENT 
CONCENTRATIONS OF LEAF EXTRACT OF Adhatoda 
zeylanica Nees.

A t first o f  220g. fresh leaves o f  A dhatoda  zey lan ica  N ees. was 

m easured  w ith the help o f  balance. T he leaves w ere w ashed  w ith tap 

w ater 2-3 tim es and finally  it w as w ashed w ith  d istilled  w ater . A
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paste w as m ade w ith the help o f  a  grinder. T he paste  w as filtered 2-3 

tim es w ith the help o f  sterilized th ick  cotton  cloth and finally  it was 

filtered w ith  the help  o f  sterilized filter paper. T he w hole filtration  was 

done in an inoculation cham ber to avoid  contam ination.

D ifferent extract o f  know n strengths w ere prepared  using the 

fo llow ing  lea f extract and sterilized distilled  w ater.

10 ml le a f  extract w ithout d istilled w ater is denoted  as A 0. The next 

so lu tion  o f  10 m l extract and 10 ml d istilled  w ater (A i), 10 ml extract 

and 15 m l d istilled  w ater (A 2), 10 ml extract and 20 ml distilled  w ater 

(A 3)

All concentration  nam ely A (), A |, A 2, and A 3 w ere preserved 

separately  in sterilized test tube in refrigerator. Som e o f  ex tract were 

also sterilize  in autoclave.

4.4.1 E F F E C T  O F N O N -S T E R IL IZ E D  A N D  ST E R IL IZ E D  
L EA F E X T R A C T  O F Adhatoda zeylanica  Nees. O N  TH E  
G R O W T H  O F N eurospora crassa.

A t first the petrid ishes w ere m arked as o drop (conrol), 1 drop, 2 

drops, 0.5 m l, 1 m l and 2m l w ith  the help  o f  g lass m ark ing  pen. 1 

drop, 2 drops, 0.5 ml, 1 ml and 2 ml o f  non-sterilized  and  sterilized 

A 0, A |, A 2 and A 3 concentration w ere taken  in separate sterilized 

petrid ishes w ith  the help o f  sterilized pipette. 10 m l o f  m olten VM 

pla ting  m edium  w as added in each petrid ish  and the petrid ishes were 

shaken gently  for through m ixing o f  the extract. A s for control VM
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plating  m edium  w as taken in each sterilized petid ish . W hen the 

petrid ishes w ere cooled 4 days old E m a w as inoculated at the centre o f  

the petrid ishes inside the inoculation cham ber to prevent 

contam ination . T est for both  control and the le a f  ex tract concentration  

w as done in duplicate.

The petrid ishes w ere kept in the incubator a t 25°C and observed  after 

18,24,30,36 and 42 hours.

4.4.2 A R T IF IC IA L  IN D U C T IO N  OF M U T A T IO N  IN Neurospora  
crassa  W IT H  L E A F  E X T R A C T  O F Adahatoda zeylanica  Nees.

1. O bta in ing  o f  fresh culture o f  Em a

F or ob ta in ing  o f  fresh culture E m a w as subcultured4 tim es after an 

interval o f  4 days. In each  case culture o f  5 days o ld  w as used for 

trea ting  conidia.

2. Sterilization

Inoculation  cham ber, needle, hands, centrifuge tubes and centrifuge 

m achine w ere sterilized  w ith  rectified spirit. T he cen trifuge tubes w ere 

then w ashed w ith sterilized  distilled  w ater. M edia, petrid ishes, tubes 

w ith  pipette  and distilled w ater w ere sterilized prev iously  in the 

autoclave at 121°C, 15 lb pressure for 20 m inutes.
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3. C entrifugation

10 m l o f  the solution o f  le a f  ex tract o f  A dhatoda  zey lan ica  Nees, o f  

the concentration  Ao and A] w ere taken into 2  cnetrifuge tubes m arked 

A (l and A | w ith  the help  o f  g lass m ark ing  pen. 1 loop o f  conid ia  o f  

E m a w as g iven to A | tube and w aited for 10 m inutes. A fter 10 m inutes 

1 loop o f  conida o f  E m a w as given to Ao tube. T he tubes w ere shaken 

gently  for hom ogenious solution. The tubes w ith  suspension  w ere then 

p laced  into centrifuge m achine and centrifuged for 1 0  m inutes.

4. W ash ing

A fter a fixed  period  o f  tim e o f  centrifugation the so lu tion  w as poured 

out from  the centrifuge tube. So that the conid ia cou ld  rem ain at the 

bottom  o f  the centrifuge tube. Then equal am ount o f  sterilized  distilled 

w ater w as added in the centrifuge tubes and again  the conid ia  w ere 

cen trifuged  for 3 to 5 m inutes.

5. Preparation o f  suspension with treated conidia

1 0 m l o f  sterilized distilled  w ater w as added to the treated  conidia 

rem ain ing  at the bottom  o f  the centrifuge tube. Then the tube was 

shaken w ell, for m ix ing  the w ater w ith  conid ia  properly.

6. P lating o f  treated  conidia

The sterilized  petrid ishes w ere m arked as A 0, A i, and 1 drop o f  the 

suspension  w as taken accordingly . 10 m l o f  m olten  SM  m edium  was 

added  to a  petrid ish  and w ere shaken gently  to m ix the suspension 

and m edium .
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7. Incubation

The paltes w ere kept inside the incubator at 25°C for grow th o f  

conidia.

8 . Isolation  o f  single conid ia l colony

A num ber o f  w ell separated colonies w ere isolated by cutting  agar 

b lock from  the conidial colony w ith  an  arrow  shaped iso lating  needle 

and w ere inoculated into sm all tubes contain ing  V M  m edia precaution 

w ere taken  so that only  the d istinctly  separated conid ial co lonies w ee 

isolated.

9. Incubation

T he cu ltu res w ere incubated at a tem perature o f  25°C.

10. C lassification

T he cultures w ere observed after 5 days and classified  by com paring  

their characters w ith w ild types Ema.

4.5 P R E P A R A T IO N  O F  S O L U T IO N  O F  D IF F E R E N T  C O N ­
C E N T R A T I O N S  O F  L E A F  E X T R A C T  O F  C en te lla  asia tica  
(L in n .)  U rb a n .

At first 190g. o f  fresh leaves o f  C entella  asia tica  (Linn.) w as m easured 

w ith  the help  o f  a balance. The leaves w ere w ashed  w ith  tap  w ater 2-3 

tim es and finally  w ashed w ith  distilled  w ater. A paste w as m ade with 

the help  o f  a grinder. The paste w as filtered 2-3 tim es w ith  the help  o f  

sterilized  th ick cotton cloth and finally it w as filtered w ith  the help o f  

sterilized  filter paper. T he filtration w as done in the inoculation 

cham ber to avoid  contam ination.
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D ifferen t ex tract o f  know n strengths w ere prepared  using the 

fo llow ing  leaves and sterilized  distilled w ater.

10 m l le a f  ex tract w ithout d istilled  w ater is denoted  as ( C o ) ,  the next 

so lu tion  o f  10 m l extract and 10 m l distilled  w ater ( C j ) ,  10 m l extract 

and 15 m l d istilled  w ater ( C 2 ) ,  10 m l extract and 20 m l distilled  w ater 

( C 3 ).

All ex tract nam ely C o ,  C ] ,  C 2  and C 3  w ere preserved  separately in 

sterilized  test tube in refrigerator. Som e o f  extract w ere also sterilized 

in autoclave.

4.5.1 E F F E C T  O F N O N -ST E R IL IZ E D  A N D  ST E R IL IZ E D  
L E A F  E X T R A C T  O F Centella asiatica  (L inn .)U rban  O N  TH E  
G R O W T H  O F N eurospora crassa.

At first the petrid ishes w ere m arked as o drop (control), 1 drop, 2 

drops, 0 .5m l, 1 ml and 2 ml w ith  the help  o f  glass m ark ing  pen. 1 

drop ,2 drop, 0.5 m l, 1 ml and 2 m l o f  non-sterilized  and  sterilized C 0, 

C i, C 2 and C 3 concentration  w ere taken in separate sterilized 

petrid ishes w ith  the help  o f  sterilized pipette. 10 m l o f  m olten V M  

p la ting  m edium  w as added in each petrid ish  and the petrid ishes w ere 

shaken gently  for th rough  m ix ing  o f  the extract. A s for control VM  

p lating  m edium  w as taken in each sterilized  petrid ish . W hen the 

petrid ish  w as cooled  4 days old E m a w as inoculated at the centre o f  

the petrid ishes inside the inoculation cham ber to prevent 

contam ination . T est for both control and  the le a f  ex tract concentration 

w as done in duplicate .
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T he petrid ishes w ere kept in the incubator at 25°C and observed after

18,24,30,36, and 42 hours.

4.5 .2  A R T IF IC IA L  IN D U C T IO N  O F M U T A T IO N  W IT H  L EA F  
E X T R A C T  O F C entella  asia tica  (L inn .)U rban . IN  N eurospora  
crassa.

1. O b ta in in g  o f  fresh cu lture o f  Em a

For ob ta in ing  o f  fresh culture E m a w as subcultured  4 tim es after an 

interval o f  4 days. In each case culture o f  5 days old w as used for 

trea ting  conidia.

2. S terilization

Inoculation  cham ber, needle, hands, centrifuge tubes, centrifuge 

m achine w ere sterilized  w ith  rectified  spirit. T he cen trifuge tubes w ere 

then w ashed w ith sterilized distilled w ater. M edia, petrid ishes, tubes 

w ith  p ipettes and distilled w ater sterilized previously  in the autoclave 

at 121°C under 15 lb  pressure for 20 m inutes.

3. C entrifu gation

10 m l o f  the so lu tion  o f  le a f  extract o f  C entalla  asia tica  (L inn.) U rban 

o f  the concentration  Co and Ci w ere taken  into 2  cnetrifuge tubes 

m arked Co and Ci w ith  the help o f  glass m ark ing  pen. 1 loop o f  

conid ia o f  E m a w as given to C \ tube and w aited for 10 m inutes. A fter 

10 m inutes 1 loop o f  conida o f  E m a w as g iven to C 0 tube. T he tubes 

w ere shaken  gently  for hom ogenious solution. T he tubes w ith
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suspension  w ere then placed into centrifuge m achine and centrifuged 

for 1 0  m inutes.

4. W ash ing

A fter a fixed  period o f  tim e o f  centrifugation , the so lu tion  w as poured 

out from  the cen trifuge tube. So that the conid ia  could rem ain  the 

bottom  o f  the centrifuge tube. Then equal am ount o f  sterilized  distilled 

w ater w as added in the centrifuge tubes and again  the conid ia  w ere 

cen trifuged  for 3 to 5 m inutes.

5. P reparation  o f  suspension  treated  conidia

1 0  ml o f  sterilized distilled w ater w as added to the treated  conid ia 

rem ain ing  at the bottom  o f  the centrifuge tube and  the tube was 

shaken w ell.

6 . P lating o f  treated  conidia

1 - 2  d rop  o f  these suspension w as taken in each  sterilized  petrid ish  

and 10 m l o f  m olten  sorbose m inim al m edium  (SM ) w as added in 

each petrid ish . T he petrid ishes w ere m arked as Co and C | previously. 

T he tem perature  o f  the m edia did no t exceed 47°C. T he suspension 

and m ed ia  w ere m ixed w ell by shaking the plate gently . P recautions 

w ere taken th roughout the experim ent to avoid  contam ination.

7. Isolation  o f  single conidial colony

A num ber o f  w ell separated colonies w ere isolated by cutting  agar 

b lock from  the conidial colony w ith  an  arrow  shaped islo lating  needle, 

and w ere inoculated  into sm all tubes contain ing  V M  m edia precaution
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w ere taken so that only the d istinctly  separated conid ial co lonies w ere 

isolated.

8 . Incubation

The cultures w ere incubated at a tem perature o f  25°C

9. C lassification

The culture w ere observed after 5 days and classified  by com paring  

their characters w ith  w ild type Ema.

4.6 P R E P A R A T IO N  O F  S O L U T IO N  O F  D IF F E R E N T  C O N C ­
E N T R A T IO N  O F  F R U IT  E X T R A C T  O F  P h y lla n th u s  em blica  
L inn .

A t first 200g. fresh fruit o f  P hyllan thus em blica  L inn, w as m easured 

w ith  the help  o f  a balance. The fruits w ere w ashed w ith  tap  w ater 2-3 

tim es and finally it w as w ashed w ith distilled w ater. A paste w as m ade 

w ith  the help  o f  a  grinder. The paste w as filtered 2-3 tim es w ith the 

help  o f  sterilized  th ick  cotton cloth  and finally it w as filtered w ith  the 

help  o f  sterilized  filter paper. T he w hole filtrations w as done in a 

cham ber to  p reven t contam ination.

D ifferent ex tract o f  know n strengths w ere prepared  using  the 

fo llow ing  fruit ex tract and sterilized  distilled w ater.

10 ml fruit ex tract w ithout d istilled  w ater is denoted  as Po- T he next 

so lu tion  o f  10 ml ex tract and 10 m l distilled  w ater (P i), 10ml extract 

and  15 m l distilled  w ater (P2), 10 ml ex tract and 20 m l distilled  w ater

(P3).
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All concentration  nam ely  P0, P (, P2 and P 3 . E ach concentration  was 

taken  in duplicate  and one set w as sterilized in the au toclaved  at 121°C 

under 15 lb  pressure for 20 m inutes and o ther set w as kept at norm al 

tem peratu re  o f  the laboratory.

4.6.1 E F F E C T  O F N O N -ST E R IL IZ E D  A N D  ST E R IL IZ E D  
F R U IT  E X T R A C T  O F P h y lla n th u s  em blica  Linn. O N  TH E  
G R O W T H  O F N eurospora  crassa.

E xperim ent w as m ade to find out the effect o f  fru it ex tract o f  solution 

o f  p h y lla th u s  enblica  Linn, on the grow th o f  N eurospora  crassa.

At first the petrid ishes w ere m arked as 0 drop (control), 1 drop, 2 

drops, 0.5 m l, 1 ml and 2 ml w ith  the help  o f  g lass m ark ing  pen. 1 

drop, 2 drops, 0.5 ml, 1 m l and 2 m l o f  non-steritzed  and sterilized  P0, 

P i, P 2, and P 3 concentration  w ere taken in separate sterilized 

petrid ishes w ith help  o f  sterilized pipette. 10 ml o f  m olten  V M  plating 

m edium  w as added in each petrid ishes and the petrid ishes w ere shaken 

gently  for th rough  m ixing o f  the extract. A s for contro lV M  plating 

m edium  w as taken  in each sterilized  petrid ish . W hen the petrid ishes 

w ere cooled 4/5 days old E m a w as inoculated at the cen ter o f  the 

petrid ishes inside the inoculation cham ber to p reven t contam ination. 

T est for bo th  control and the fruit extract concentration  w as done in 

duplicate.

The petrid ishes w ere kep t in the incubator at 25°C and observed after

18,24,30,36, and 42 hours.
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4.6 .2  A R T IF IC IA L  IN D U C T IO N  O F M U T A T IO N  W IT H  FR U IT  
E X T R A C T  O F Phyllanthus em blica  L inn .IN  N eurospora crassa.

1.O b ta in in g  o f  fresh cu lture o f  Em a

For ob tain ing  o f  fresh culture E m a w as subcultured  4 tim es after an 

interval o f  4 days. In each case culture o f  5 days o ld  w as used for 

treating  conidia.

2. S terilization

Inoculation  cham ber, needle, hands centrifuge tubes and centrifuge 

m achine w ere sterilized  w ith  rectified  spirit. The cen trifuge tubes were 

then w ashed w ith  sterilized distilled w ater, m e d ia , petrid ishes, tubes 

w ith  p ipettes and distilled w ater w ere sterilized p rev iou lsy  in the 

autoclave at 121°C under 15 1b pressure for 20 m inutes.

3. C entrifugation

10 m l o f  the solution o f  fru it extract o f  phylla n th u s em blica  Linn, o f  

the concentration  P() and P2 w ere taken  into 2 cen trifuge tubes m arked 

P() and P2 w ith  the help o f  glass m ark ing  pen. 1 loop o f  con id ia  o f  Em a 

w as g iven to P2 tube and w aited  for 10 m inutes. A fter 10 m inutes 1 

loop o f  conid ia  o f  Em a w as g iven to P 0 tube. The tubes w ere shaken 

gently  for hom ogenous solution. The tubes w ith  su spension  w ere then 

p laced into centifuge m achine and centrifuged for 1 0  m inutes.
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4. W ash in g

A fter a fixed period  o f  tim e o f  centrifugation , the so lu tion  w as poured 

out from  the centrifuge tube. So that the conid ia  cou ld  rem ain  at the 

bottom  o f  the centrifuge tube. Then equal am ount o f  sterilized  distilled 

w ater w as added in the centrifuge tubes and again  the conid ia  were 

cen trifuged  for 3 to 5 m inutes.

5. P reparation  o f  suspension  w ith treated  conidia

1 0  m l o f  sterilized  distilled w ater w as added to the treated  conidia 

rem ain ing  at the bottom  o f  the centrifuge tube. T hen  the tube was 

shaken  well.

6 . P la tin g  o f  treated  conidia

1 drop  o f  these  suspension  w as taken  in each sterilized  petid ish  and 1 0  

ml o f  m olten  sorbose m inim al m edium (SM ) w as added in each 

petrid ish . T he petrid ishes w ere m arked as Po and P 2 p rev iously . The 

tem perature  o f  the m edia did not exceed 47°C. T he suspension and 

m edia w ere m ixed w ell by shaking the plate gently. P recautions w ere 

taken  th roughout the experim ent to avoid contam ination.

7. Incubation

T he petrid ishes w ere kept inside the incubator a t 25°C for grow th o f 

conidia.

8 . Isolation

W hen the grow th w as v isib le 011 the m edia, the d istinctly  separated 

conidial co lon ies w ere isolated. A  part o f  the w ell separated colony
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w as cu t w ith  agar surface by iso lating  needle and w as inoculated  into 

cu ltu ring  test tubes contain ing  V M  m edia.

9. Incubation

The cultures w ere incubated  at a tem perature  o f  25°C

10. C lassification

T he cultures w ere observed after 5 days and classified  by com paring  

their characters w ith  w ild types Em a.

4.7. S E L E C T IO N  O F  SO M E  M U T A N T S

M utan ts form  d ifferen t groups w ee subcultured for th ree  tim es and 

observation  w as taken w hether there w as any change in their 

characters. The m utants w hich retain  their characters every  tim e w ere 

finally  selected  for fu rther studies such as linear grow th, rad ial grow th, 

m ycelia  grow th, grow th pattern , conidial germ ination  crossing  and 

linkage.

4.8 S T U D Y  O F  C O M P A R A T IV E  M Y C E L IA L  G R O W T H

For study o f  com parative m ycelial grow th, m utants and w ild  types o f  

N eurospora  crassa  w ere cultured in liquid V M  m edium . 50 m l o f  

m edium  w as taken in each o f  sm all flasks and w as autoclaved. The 

m utants and  w ild  types w ere inoculated in the flask. T he flasks w ere 

shaken continuously  to p reven t form ation o f  conidia, W eight o f  em pty 

filter papers w ere taken first. W hen the cultures w ere 72 hours old, 

flasks w ith  cultures w ere heated in w ater for 2  m inutes and w ere dried 

for tw o days in the oven. P recaution  w as taken  so th a t the cultures did
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not bunt. Then the w eight o f  filter papers w ith  culture w ere taken. The 

actual resu lt w as found by sub tracting  the w eight o f  em pty  filter paper 

from  the w eigh t o f  filter paper contain ing  dried  m ycelia.

4 .9  S T U D Y  O F  L IN E A R  G R O W T H

T he cu ltu res w ere inoculated in race tubes (R yan e t a l 1943). The race 

tubes w ere m ade o f  long pyrex  g lass tubes. The horizontal portion  was 

kep t 40 cm  w ith  an internal d iam eter o f  about 14 m .m . O ne side o f  the 

race tube w as ben t up at an angle o f  45° and the opposite  side at 90° 

angles. T he openings w ere fire polished  and flared  slightly.

These tubes w ere held  up righ t on a flat surface w ith  clips. The 

horizontal portions o f  the grow th tubes w ere m arked in m illim eters. 

F la t portions o f  the tubes w ere h a lf  filled w ith  the solid  vogels 

m inim al m edium  contain ing  4%  o f  agar. Inocu la ton  w as perform ed 

at one end o f  the m edium  inside the inoculation cham ber.

4 .10 C R O S S IN G

N eurospors crassa  strains are hetero thallic  w ith tw o m ating  types ‘A ’ 

and fca ’ A ccord ing  to A hm ad, M . (1953) hetero thallics are defined  as 

the types in w hich  the in itiation and/ or consum m ation  o f  sexual 

reproduction  is deferred in uninucleate single spore cultures till they 

com e across the com plem entary  strain.

Sexual m ating  bodies called  perithecia  are p roduced  only  w hen  two 

m ating  types are together on a suitable m edia  (Shear and D odge, 1927; 

W estergaard  and M itchell 1947; A nonym ous 1966) W estergaard ’s
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crossing  m edium  w as usually used for crossing. In  som e case w hen 

the crosses w ere sterile i.e. d id  not form  P erithecia  then  S uyam a’s 

crossing  m edium  w as used.

C rossing  w as m ade in a b ig tube (6 ") con ta in ing  6 - 8  m l o f  

w estrg aa rd ’s crossing  m edium . O ne strain  w as p u t on one through  o f 

the filter paper p leat and the o ther w as put on the o ther th rough  o f  the 

pleat. T he crosses w ere then incubated  at 25°C.

W here the m utan ts w ere fertile, perithecia  form ed in a  w eek, m ost 

tim es the appearance o f  perithecia  w as seen in five days very rarely 

after 1 0  days o r 1 2  days.

P erithec ia  generally  liberated spores w ith in  15 days. W here there was 

the delay  o f  the form ation  o f  perithecia  hard ly  their w as the shedding 

o f  the spores.

I f  the crosses w ere sterile, the quantity o f  sugar in the m edium  was 

reduced  to 0 .25%  and the am ino-acid  supplem ent w as increased  to  50 

m g p er 1 0 0  ml o f  the m edium  in accordance w ith  the findings o f

Suyam a et a l  (1958).

The m orphological m utants w ere crossed w ith w ild  types ‘E m a’ and 

‘E m A ’ for checking  the m ating  types and they are crossed  w ith 

b iochem ical m arkers o f  seven linkage groups for the study o f  linkage 

group.
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Im p r o v e m e n t O f  F e r tility  O f  T h e  M u ta n ts

i) T he m utants w ere subcultured four tim es after 4 days interval to 

im prove their fertility .

ii) R apid  subcultured m utants w ere crossed  in w este rg aard ’s m edium  

con tain ing  50 m g percen t am ino-acid  w ith  the w ild  types or the 

m arker.

iii) T he w ild types or the m arkers as the case m ight be, were 

subcultured  four tim es before crosses w ere m ade.

iv) F o r good conid ia  form ation, the am ount o f  tryp tophan  w as used 

50 m g /  100 m l o f  the m edia.

v) The crosses w ere incubated at 25°C bath.

4.11 S T U D Y  O F  SE G R E G A T IO N  A N D  L IN K A G E .

W hen the cross betw een  m utant and w ild  had  form ed perithecia  and 

the spores had shaded then  the segregation  w as studied. Spores w ere 

spread and individual spores w ere grow n on culture m edia  and then 

incubated. S ingle spores w ere inoculated  separately  in sm all test tubes 

and they grew  up. W hen the cultures attained m aturity , som e isolates 

show ed sim ilarity  w ith the characters o f  the m utants and  o thers with 

w ild  type. T he ratio  betw een  m utants isolates and w ild  types isolates 

w as calculated . In  m ost cases, it w as found to  be abou t 1:1.

T hen  a num ber o f  isolates from  tw o grops (m utan t and w ild  types 

iso lates) w ere crossed w ith ‘E m a’ and ‘E m A ’. T he isolates that 

fo rm ed perithecia  w ith  ‘E m a’ w as the strain  ‘A ’ and the strain  w hich
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form ed perithecia  w ith ‘E m A ’ w as the stra in  ‘a ’ . In  m any cases the 

ratio betw een  stra in  ‘a ’ and ‘A ’ w as about 1:1.

F or the study o f  segregation the fo llow ing procedure  w as follow ed.

i. Spore spreading

ii. Iso lation  o f  single spores

iii. Incubation  o f  the isolates

iv. A nalysis o f  the isolates

v. C hecking  the m ating  types o f  the isolates checking,

i) Spore sp read in g

W hen plenty  o f  spores had shed the cross w as ready for spreading. A 

spread ing  needle m ade o f  glass rod bent tw ice at righ t angles was 

boiled  for 20 m inutes. 2-3 drops o f  sterilized  d istilled  w ater w as put 

on SM  p la tes w ith  sterile pipette. Som e places on the crossing  tube 

w ith  spores w ere m arked w ith  the help  o f  glass m ark ing  pencile under 

m icroscope. A  w ire loop needle w as burn t red heat and cooled in 

sterilized  d istilled  w ater plate. W ith the help  o f  the cooled  loop 

needle , one loop o f  ascospores w as taken from  the m arked  place o f  

desired cross and w as transfered to the d istilled  w ater drops on SM 

plate. T he sterilized  spreading  needle w as then cooled in sterilized 

d istilled  w ater p late and the w ater w ith  spores w as sp reader uniform ly 

w ith  the help  o f  the cooled spreading  needle. T he spread ing  needle 

w as again  bo iled  for sterilization. T he nam e o f  the cross w as w ritten 

on  the upper lid o f  the petrid ish . T he prepared  p late  w as then  g iven a 

heat shock  at 58°C for 50 m inutes and then  incubated  at 25°C 12-16 

hours as necessary .
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ii) Isolation  o f  single spores

U sually  12-16 hours few  spores w ere grow ing  and  few  were 

germ inating . T he spores that form ed w ell-separated  colon ies and did 

not com e in any contact w ith  o thers w ere isolated w ith  isolating 

needle  and inoculated separately  in sm all tubes con ta in ing  culture 

m edia  (V M  o r supplem ented  V M  as needed). A  good  num ber o f  

spores w ere isolated random ly.

P recautions w ere taken  so that only the d istinctly  separated spores 

w ere isolated.

iii) Incubation

T he tubes w ith  inoculum  w ere then incubated  at 25°C for grow th o f  

m ycelia  and conidia.

iv) A n alysis o f  the isolates

A fter 4 to 6  days the isolates w ere then  analyzed  w hether they  show ed 

sim ilarity  w ith  the characteristics o f  m utants or w ild  types. T he ratio 

betw een the m utan t isolates and w ild  like isolates w as calculated.

v) C h eck in g  the m ating types o f  the isolates

T he selected isolated w ere chosen and their m ating  types w ere 

determ ined  by crossing  them  w ith  the w ild  types o f  both  E m a and 

Em A . I f  perithecia  form ed w ith ‘E m a’ the m ating  type o f  the extract 

w ou ld  be A  and i f  perithecia  form ed w ith ‘E m A ’ the m ating  type o f  

the ex tract w ould  be “a ” . I f  perithecia  w ere not fo rm ed the cross 

becom e sterile.
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5. EXPERIM ENT AND RESULTS

5.1 T O  FIN D  O U T IF  T H E R E  W A S A N Y  SP O N T A N E O U S  
M U T A T IO N  IN N eu ro sp o rs crassa.

T reatin g  o f  Em a : C onid ia  from  E m a o f  4 days old w ere treated  w ith 

sterilized  distilled  w ater for 10 m inutes. SM  w as used  for p la ting  and 

V M  w as used  for single conidia] isolation.

O bservation  : A fter 14 hours about 1000 single conid ial colonies 

w ere isolated. The cultures w ere incubated at 25°C for grow th  o f  

m ycelia  and conidia. A fter 5 days the isolates w ere observed  i f  there 

w as any abnorm alities in their characters by com paring  w ith  that o f  

Ema.

C onclusion  : A m ong those, 1000 isolates observed  there w as no 

change in m orphological features o f  N eurospora  crassa. So it seem s 

that there  w as no spontaneous m utation  in N eurospora  crassa  in our 

laboratory  stock  w hich  w e used.

5.2. P R E P A R A T IO N  O F D IF F E R E N T  C O N C E N T R A T IO N S  
O F  L E A F  E X T R A C T  O F A d h a to d a  zey lan ica  N E E S.

D ifferen t concentrations o f  le a f  ex tract o f  A dha toda  zey lan ic  N ees. 

w ere prepared  w ith distilled w ater.
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Table-1

D ifferen t concentrations o f  le a f extract o f  Adhatoda zeylanica  
N ees.

Serial
num ber

A m ount of leaf 
ex trac t used

A m ount o f sterilized 
distilled w ater.

N am e of the 
concentrations

I 10 ml - A 0

2 10 ml 10 ml A|

3 10 ml 15 mi a 2

4 10 ml 20 ml a 3 ■

5.2.1 E F F E C T  O F N O N -ST E R IL IZ E D  A N D  ST E R IL IZ E D
L EA F E X T R A C T  O F  Adhatoda zeylanica  N ees. O N  TH E  
G R O W T H  O F N eurospora crassa.

T he petrid ishes w ere m arked as o drop  (control), 1 drop, 2 drops, 0.5 

m l, 1 m l and 2 ml o f  non-sterilized and sterilized  A 0, A ], A 2, and A3 

concentrations w ere taken in each  sterilized  petrid ish . 1 0  ml o f  m olten 

V M  p la ting  m ed ia  w as added to each petrid ish . W hen the petrid ish  

w as cooled , E m a w as inoculated at the centre o f  the petrid ish . The 

petrid isehes w ere kept in the incubator at 25°C and observed  after 18, 

24, 30, 36 and 42 hours and the radial grow th o f  the colony was 

m easured in centim eter. The results w ere g iven  in T able-2 , 3, 4, 5, 6 ,

7, 8 , 9.
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Fig :1.Effect o f different doses of non-sterilized Au concentration o f Adhatoda 
zeylanica Nees. on the growth o f A', crassa. A .lm i, B. 0.5 ml, C. 2 drops and D. 
1 drop.

isr

Fig: 2 .Effect o f different doses o f non-sterilized Ai concentration o f 
Adhatoda zeylanica Nees. on the growth Neurospora crassa A. o.5ml, B. 2 
drops, C. 1 drop and D. 0 drop (control).
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C onclusion  : From table 2 ,3 ,4 ,5 ,6 ,7 ,8 , and 9 it w as found that, the 

concentrations o f  lea f extract o f  Adhatoda zcylainca  N ees. control the 

radial growth o f  w ild type (Em a) N eurospora crass. The result also  

show ed that non-sterilized concentration was more effective than 

sterilized one. N on-sterilized Ao concentration w as the m ost effective  

and sterilized A 3 concentration w as the least effective.

So, non-sterilized A 0 and Ai concentration o f  lea f extract o f  Adhatoda  

zeylanica  N ees. were selected for treating w ild  type (Em a) conidia.

5.2.2 STUDY OF M UTAGENIC EFFECT OF LEAF EXTREACT  
OF Adhatoda zeylanica Nees. IN Neurospora crassa

L eaf extract o f  different concentrations were used to test the 

mutagenic effect on Neurospora crassa. Certain concentration were 

effective. These concentrations had appropriate mutagenic effect on

Neurospora crassa.

5.2 .3  INDUCTION OF MUTATION WITH LEAF EXTRACT 
(Adhatoda zeylanica NEES.) SOLUTION OF THE CONCENTRA- 
RTION A0 AND A,

Conidia o f  Ema o f  5 days old culture w as treated with lea f extract 

(.Adhatoda zeylanica  N ees.) concentration o f  Ao and Ai for 10 

minutes. SM was used for plating and VM  in small tubes was used as 

culturing m edia. Plates with treated conidia were incubated at 25°C. 

Single conidial colonies were isolated after 48 hours o f  incubation.
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Then the cultures were incubated at 25°C and observed after 5 days. 

The cultures that show s abnormality with Ema o f  same age were 

denoted as mutants. The mutants were different from Em a in colour 

o f  conidia m ode o f  conidia m ycelial structure etc.

5.2.4 CLASSIFICATION AND NOMENCLATURE OF OBTAINED 
MUTANTS INDUCED WITH LEAF EXTRACT OF Adhatoda 
zeylanica NEES.

Group- A: ropy

M ycelia form rope like structure conidia pink, growth less than w ild

type.

The fo llow ing 11 mutants fall under this group.

A 0 305, A 0 307 A 0 308, A 0 310, A , 420, A , 424, A , 440, A , 445, A , 

510, A, 512, A, 525.

Group- B: cauliflower

Restricted growth m ycelia and conidia form a cauliflow er like 

structure.

The fo llow ing 6  mutants fall under this group.

A 0 302, A 0 321 A 0340 , A , 411, A , 415, A , 501,

Group- C: crescent

Conidial and m ycelial growth form a nice crescent at the tip o f  the 

growth m ycelia  colourless and steady in the tube, conidia light pink.
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The follow ing 16 mutants fall under this group.

A 0 330, A 0 345 Ao 346 , A 0 350, A 0 400, A 0 403, A 0 409, A 0 432, A 0~ 

449, A o450, A , 508, A, 515, A , 522, A ,605 , A , 609, A , 620,

Group- D: checked

Very check growth m ycelia more or less colourless hypae very small, 

growth sm aller than the w ild  type conidia not purely orange in 

colouration.

The fo llow ing 5 mutants fall under this group.

Ao 372, A 0 380 A (444, A ,460 , A ,465.

Group- E: vigorous

Profuse growth o f  m ycelia and conidia, conidia are pinkish orange, 

m ycelial and conidial growth is heavier than w ild type.

The fo llow ing 3 mutants fall under this group.

A 0315, A0 368 A ,550.
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Table-10

Classification of mutants induced with leaf extract o f Adhatoda 
zeylanica Nees.

Concentration
N am e  
o f  the 
group

Characteristics o f  
the mutants

o f  the lea f  
extract o f  
Adhatoda  

zeylainca  N ees

Num ber 
o f  mutants

N am e o f  the 
mutants

A M ycelia form rope
Ao

A

4
like structure, ropy

conidia pink
Aj /

B Growth form ing a
Ao 3

nice cauliflow er  

like structure
A] 3 cauliflower

C Conidia growth

form a nice crescent Ao 1 0

at the tip o f  the A | 6
crescent

growth.

D Growth less than Ao 2

w ild A] 3 checked

E Profuse conidial 

growth touches the 

plug

Ao

A]

2

1 vigorous
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5.3 PREPARATION OF DIFFERENT CONCENTRATIONS OF 
LEAF EXTRACT OF Centella asiatica (Linn.) Urban.

D ifferen t con cen tration  o f  le a f  extract o f  C en te lla  asiatic(L \nn.') 
urban, w ere  prepared w ith  d istilled  w ater.

Table 11

Different concentrations o f leaf extract o f Centella asiatica 
(Linn.) Urban.

Serial
N u m b er

A m o u n t o f  le a f  
ex trac t used

A m o u n t o f  
sterilized  d istilled  

w ater

N am e o f  the 
concen tra tions

1 10 ml - Co

2 10 ml 10 ml c,
3 10 ml 15 ml c2
4 10 ml 20 ml c3

5.3.1 EFFECT OF NON-STERILIZED AND STERILIZED LEAF 
EXTRACT OF Centella asiatica (Linn.) Urban. ON THE GROWTH 
OF Neurospora Crassa.

o drop ,1 drop,2 drops 0.5 ml, 1 ml and 2 ml o f  non-sterilized and 

sterilized Co, C i, C 2,and C 3 concentrations were taken in each sterilized  

petridish. 10 ml o f  molten VM  plating m edia was added to each petridish 

. When the petridish w as cooled  conidia from Ema w as inoculated at the 

centre o f  the petridishes. The petridishes were kept in the incubator at 

25°C and observed after 18, 24, 30, 36, and 42 hours and the radial 

growth o f  the colony was measured in centimeter. The results were given  

in Table-12, 13, 14, 15, 16, 17, 18, 19.
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C onclusion  : From table 12,13,14,15,16,17,18 and 19 it was found  

that, the concentrtion o f  lea f extract o f  Centella asiatica  (Linn.) 

Urban . control the radial growth o f  w ild type (Em a) N eurospora  

crassa.. The result also show ed that sterilized concentration w as less  

effective than non-sterilize one. N on-sterilized Co concentration was 

the m ost effect and steilized C 3 concentration was the least effective .

So, non-sterilized C0 and C t concentration were chosen for treating 

the conidia.

5.3.2 STUDY OF MUTAGENIC EFFECT OF LEAF EXTREACT OF 
Centella asiatica (Linn.) Urban. IN Neurospora crassa

L eaf extract o f  different concentrations were used to test the 

mutagenic effect on Neurospora crassa. Certain concentration were 

effective, These concentrationshad appropriate mutagenic effect on  

Neurospora crassa.

5.3 .3  IN D U C TIN  OF M U TA N TIO N  W IT H  L EA F E X TR A C T o f  
Centella asiatica  (L inn.) U rban. SO LU TIO N  OF TH E C O N C E N T ­
R ATIO N  C 0  A N D C i

Conidia o f  Ema o f  5 days old culture w as treated w ith le a f extract 

(Centella asiatica  Linn. Urban) concentration o f  Co and Cj for 10 

minutes. SM was used for plating and V M  in sm all tubes w as used as 

culturing media. Plates with treated conidia were incubated at 25°C. 

Single conidial colon ies were isolated after 48 hours o f  incubation.
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Then the cultures were incubated at 25°C and observed after 5 days . 

The cultures that show s abnormality w ith Ema o f  sam e age were 

denoted as mutants. The mutants were different from Ema in colour 

o f  conidia m ode o f  conidia m ycelial structure etc.

5 .3 .4  CLASSIFICATION AND NOM ENCLATURE OF OBTAINED  
M UTANTS INDUCED W ITH LEAF EXTRACT OF Centella  
asiatica  (L in n .) U rban.

Group- 1: plug

D ensed conidial growth inside the tube pink conidia formed outside 

the tube conidia around the plug.

The fo llow ing 8  mutants fall into this group.

Co20, C023, Co32, C t 112, C, 125, C, 136, Ci 201, ^ 2 1 5

Group- II : fluffy band

M ycelia colourless conidia very few  or absent cottony m ycelia  

formed a nice band o f  the tip o f  the growth.

The fo llow ing 15 mutants fall into this group

Co10, C0 12, C021, Co 35, C042, Co60, C064, Q 1 0 8 , C, 135, C, 138, C, 

149, C, 219, C, 230 , C, 245, C, 248.
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Group- III : mat

Growth lie on the m edia like a mat. The growth can hardly be 

separated from the media, growth m oistly .

The fo llow ing 4 mutants fall into this group

C05, C065, Co 70, C ,150.

Group -  IV Checked

Very checked growth, m ycelia  more or less colourless. Hyphae small, 

growth smaller than the w ild, conidia not purely orange in colour.

The fo llow ing 10 mutants fall into this group

C ol6 3 C0 72, C0 85, C0163, C0189, C0 190, C ,194, C, 258, C, 267, Ci 

271.

Table-20

Classification of mutants induced with leaf extract o f  
CenteUa asiatica (Linn.) Urban.

Name o f 
the group

Characteristics o f 
the mutants

Concentration 
o f  the leaf extract 

o f  CenteUa  
asia tica  (Linn.) 

Urban

Number
o f

mutants

Name o f 
the 

mutants

I Conidia fromed 
outside the tube and 
over the plug

Co 3
5

plug

II Colourless mycelia 
form a band at the 
tip

Co
Cj

7
8

fluffy
band

III Growth remain on 
the surface o f  
media

Co
c,

3
1 mat

IV Growth less than 
wild

Co
Ci

6
4 checked
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5.4 PREPARATION OF DIFFERENT CONCENTRATIONS 
OFFRUIT EXTRACT OF Phyllanthus emblica Linn.

Different concentrations o f  Fruit extract o f  Phyllanthus em blica  Linn, 

were prepared with distilled water.

Tabel-21

Different concentrations of Fruit extract of Phyllanthus emblica 
Linn.

Serial
n um ber

A m oun t o f  
le a f  ex trac t 

used

A m ount o f  
sterilized  d istilled  

w ater

N am e o f  the 
concen tra tions

1 10 ml - Po

2 10 ml 10 ml Pi

3 10 ml 15 ml P 2

4 10 ml 20 ml P3

5.4.1 EFFECT OF NON-STERILIZED AND STERILIZED FRUIT 
EXTRACT OF Phyllanthus emblica Linn. ON THE GROWTH OF 
Neurospora crassa

For testing the effect different concentration (sterilized and non- 

sterilized) were taken separately on the sterilized petridishes at the 

rate o f  o drop (control), 1 drop, 2 drops, 0.5 m l, 1 ml and 2  ml. 10 ml 

o f  m olten VM w as added in each petridish. W hen m edia becom e 

solid  Ema w as inoculated at the centre o f  the media. The petridishes 

were kept in the incubator at 25°C and observed after 18, 24, 30, 36  

and 42 hours and the radial growth o f  the colony were measured in 

centimeter. The results were given in Table - 22, 23, 24, 25, 26, 27, 

28, 29.
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Fig:3 . Effect o f  different doses o f  non- sterilized Po concentration o f  
Phyllanthus emblica Linn, on the growth o f  Neurospora crass. A.0.5 ml, 
B .2drops C. 1 drop and D. 0 drop (control).

F ig : 4. Effect o f  different doses o f  non- sterilized P2 concentration o f 
Phyllanthus emblica Linn, on the growth o f  Neurospora crass. A .0.5 ml, 
B .2drops C. 1 drop and D. 0 drop (control).
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C o n c lu s io n : From table 22 ,23 ,24 ,25 ,26 ,27 ,28  and 29 it w as found  

that, the concentration o f  fruit extract o f  phyllanthus em blica  Linn, 

control the radial growth o f  w ild type (Ema) Neurospora crassa. The 

result also show ed that non-sterilized concentration was more effective  

than sterilized one. N on-sterilized concentration was thee most 

effective and sterilized P^ concentration w as the lest effective.

So,non-sterilized Po and P2 concentration o f  fruit extract o f  phyllanthus 

em blica  Linn, were selected for treating w ild  type (Em a) conidia.

5.4.2 STUDY OF MTTTAGFNTC EFFECT OF FRUIT EXTRACT 
OF Phyllanthus emblica Linn. IN Neurospora crassa.

Fruit extract o f  d ifferen t concnetrations w ere  u sed  to  te s t the  

m u ta g en ic  a ffec t on  N eu ro sp o ra  crassa . C ertain  con cen tration s  

w ere  e ffe c t iv e . T h ese  concentrations had appropriate m u tagen ic  

e ffe c t iv e  N eu ro sp o ra  crassa .

5.4.3 INDUCTION OF MUTATION WITH FRUIT EXTRACT 
{Phyllanthus emblica Linn.) SOLUTION OF THE CONCENTRATION  
P0 AND P2.

C o n id ia  o f  E m a o f  5 days o ld  cu lture w a s treated  w ith  fruit 

extract (P hyllan th us em blica  L inn) con cen tration  o f  P 0 and P 2 for  

10 m in u tes. S M  w a s  u sed  for p la tin g  and V M  in sm all tu b es w a s  

u sed  as cu lturing m ed ia . P la tes w ith  treated co n id ia  w ere  

in cu b ated  at 25°C . S in g le  co n id ia l, c o lo n ie s  w ere  iso la ted  after 

4 8  hours o f  incubation .
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T hen the cu ltures w ere in cu b ated  at 25°C  and ob serv ed  after 5 

days. T he cu ltures that sh o w s abnorm ality  w ith  E m a o f  sam e age  

w ere  d en oted  as m utants. T he m utants w ere  d ifferen t from  E m a  

in co lo u r  o f  co n id ia , m od e  o f  co n id ia , m y c e lia l structure etc.

5.4.4 CLASSIFICATION AND NOMENCLATURE OF OBTAINED 
MUTANTS INDUCED WITH FRUIT EXTRACT o f Phyllanthus 
emblica L in n .

G roup — A  : a lb ino

L ess grow th , m y c e lia  v ery  scantry in  num ber, co n id ia  co m p le te ly  

co lo u rless .

T he fo llo w in g  10 m utants fa ll into th is group.

P07 0 5 , P07 1 3 , P07 2 6 , P07 2 8 , Po7 5 0 , P07 5 8 , P28 0 0 , P282 5  ?P 29 1 9 , 

P 29 5 5 .

G roup — B  : ch eck ed

V ery  ch eck ed  grow th , m y c e lia  m ore or le s s  colourless^  hypae  

v ery  sm a ll, grow th  sm aller  than the w ild j co n id ia  n o t purely  

orange in  co louration .

T he fo llo w in g  12 m utants fa ll in to  th is group.

P07 3 8 , P 07 3 9 , P07 6 2 , P07 6 5 , P07 6 9 , P 28 0 9 , P281 3  ,P28 6 2 ,P 2875 . 

P 9 3 1 , P29 3 2 , P29 6 0 .
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G roup — C: flu ffy

T he m y ce lia l grow th  m ore than  w ild  ty p e  w h ile  th e  con id ia l 

grow th  is very  m u ch  le ss  than w ild  typ e. T he m y c e lia  are co tton y  

and com p actly  arranged.

T he fo llo w in g  13 m utants fa ll into th is group.

P 07 8 2 , P07 8 5 , P 07 8 7 , P07 9 1 , Pc7 9 5 , P08 2 7 , P28 3 8  ,P 29 4 0 ,P 29 4 5 . 

P 9 8 6 , P21 0 0 9 , P21017 . P21027.

G roup — D  : con id ia l band

D e n se d  co n id ia l grow th  form ed  a  band at th e  tip  o f  th e  grow th . 

C o n id ia  are ligh t orange or pink.

T he fo llo w in g  14 m utants fa ll in to  th is group.

P07 1 3 , P07 1 7 , P07 2 9 , P07 3 2 , P 0 7 3 4 , Po7 7 0 , P28 0 3 , P2807, 

P 28 6 1 ,P 29 9 0 . P 29 9 7 , P29 9 8 , P21032  P21049.

G roup — E : b u ff

b u ff  co lou red  m y c e lia  and con id ia , grow th  on  th e  surface o f  the  

m ed ia , grow th  le ss  than w ild  .

T he fo llo w in g  2  m utants fa ll into th is group.

P21 0 1 5 , P21024 .

G roup — F ropy

T he h yp ae lo o k  lik e  beautifu l rop es, co n id ia  p in k ish  orange,

g row th  m ore or le s s  ch ecked

T he fo llo w in g  9  m utants fa ll into th is group.

P o9 1 0 , P 09 2 1, P09 4 2 , P 09 8 0 , P21060 , P 21 0 6 9 , P21 0 7 4 , P 21078 ,

P21090
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T able-30

C lassification  o f  m utants induced w ith  fru it extract o f  Phyltanthus 
em blica  L inn.

Name o f 
the 

group

Characteristics o f 
the mutants

Concentration 
o f the fruit 
extract o f 

Phyllan/hus  
em blica  Linn.

Num ber o f 
the mutants

Nam e o f 
the 

mutants

A Both m ycelia and 

conidia are colour 

less

Po

P2

6

4
albino

B Growth less than 

w ild  type

Po

p2

5

7
checked

C profuse m ycelial 

growth and no 

conidiation

Po

p2

6

7
flu ffy

D C o nid ia formed a 

band at the tip

Po

P2

6

8

conidial

band

E B u ff colour 

m ycelia and 

conidia present on 

the surface o f the 

tube

p2 2 b u ff

F M y ce lia  rope lik e Po

P2

4

5
ropy

81

Dhaka University Institutional Repository



Fig : 5.Com parative m orphological features o f  A. Em a (wild type), B.fl.
(U 1520), C .vg. (A ,550) D. ro (Ao307) E. al (P 29 19), F. fluffy, band (C, 149), G. 
ch (Ao380), H . elf. (A ,415).

Fig : 6. Comparative morphological features o f  Ema (wild type), A . Con. 
band (P0729), B.fl. band (C jl49), C. ro(Po910), D. m at (C065), E. al 
(P2919), F. cr (A,515).
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5.5 Detailed study of some selected mutants induced with leaf 
extract oiAdhatoda zeylanica Nees, leaf extract of Centella asiatica 
(Linn) Urban and Fruit extract of Phyllanthus emblica Linn.

Table-31

The fo llow ing 12 mutants were obtained from lea f extract o f  Ahatoda  

zeylanica  N ees, lea f extract o f  Centella asiatica  (Linn) Urban and 

Fruit extract o f  Phyllanthus em blica  Linn.

N o . o f  the m utant N a m e  o f  the m utants

A 03 0 7 ropy

A o3 8 0 ch eck ed

A i4 1 5 ca u liflo w er

A i5 5 0 v ig o ro u s

A i5 1 5 crescen t

C o20 p lu g

C065 m at

C i l4 9 flu ffy  band

Pc7 2 9 con id ia l band

P29 1 9 alb ino

P294 5 flu ffy
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F ig  : 7. C o lo n ia l fe a tu re  o f  f lu ffy  (P 294 5 ).
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F ig  : 9. C o lo n ia l fe a tu re  o f  ro p y  (A o3 0 7 ).

F ig : 10. C o lo n ia l fe a tu re  o f  co n . b a n d  (P 07 2 9 ).
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Fig: 11. C o lo n ia l fea tu re  o f  v ig o ro u s  (A j5 5 0 ).

Fig : 12. C olonial feature o f  yellow  fluffy band (C 1149).
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Fig: 13. Linear growth o f  Ema (wild type), ropy (Ao307), elf. 
(A ,4I5),con. band (Pc729), vig.(A i-55p)fl.(P2945) after 82 hours . 
(up to down).

4 3 6 7 0 .’
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Table -3 5

D ry m ycelial w eight o f  E m a and som e selected  m utants induced w ith 
le a f  ex tract o f  A dha toda  zey lan ica  N ees., CenteUa asia tica  (L inn.) 
U rban and fru it ex tract o f  P hyllan thus em bica  L inn, after 72 hours.

Number and 
name of the 

culture

Weight of 
the empty 

filter 
paper

A

Weight of 
the filter 

paper 
containing 

dried 
mycelia (g) 

B

Dry weight 
of the 

mycelia
(g) b -a

Mean (g)
Inference 

on mycelial 
growth

Ema 0.7573

0.7573

0.8680

0.8774

0.1107

0.1201
0.1154

Normal

ropy
(Ao-307)

0.7656
0.7668

0.8731
0.8701

0.1075
0.1033

0.1054
Growth 
less than 
normal

albino
(P2-919)

0.7740
0.7796

0.8626
0.8599

0.0886
0.0803

0.08445
Growth 
less than 
normal

Con. band 
(Po-729)

0.7538
0.7475

0.8853
0.8812

0.1315
0.1337

0.1326
Growth 
more than 
normal

checked
(Ao-380)

0.7538
0.7589

0.8899
0.8874

0.1361
0.1285

0.1323
Growth 
more than 
normal

vigorous 
(A ,-550)

0.7650
0.7618

0.8816
0.8812

01166
0.1194

0.1180
Growth 
more than 
normal

plug
(Co-20)

0.7435
0.7440

0.8825
0.8795

0.1390
0.1355

0.13725
Growth 
more than 
normal

fluffy 
(C r  149)

0.7669
0.7616

0.8990
0.8912

0.1321
0.1296

0.13085
Growth 
more than 
normal

mat
(C0-65)

0.7589
0.7589

0.8623
0.8608

0.1034
0.1019

0.10265
Growth 
less than 
normal

(C on td .. . .)
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Table-35 (contd.)

Number and 
name of the 

culture

Weight of 
the empty 

filter 
paper

(g)

Weight of 
the filter 

paper 
containing 

dried 
mycelia (g) 

B

Dry 
weight of 

the 
mycelia 
(g) B-A

Mean (g)
Inference 

on mycelial 
growth

cauliflower 0.7527 0.8800 0.1273
0.12115 Growth less

(A,415) 0.7530 0.8680 0.1150 than normal

buff 0.7519 0.8840 0.1321
0.1307 Growth less

(P21015) 0.7512 0.8805 0.1293 than normal

Huffy 0.7565 0.8625 0.1060
0.1065 Growth less

(P2945) 0.7616 0.8686 0.1070 than normal

crescent 0.7523 0.8830 0.1307
0.13215 Growth less

(A[515 0.7532 0.8868 0.1336 than normal

C onclusion  : T he m utants show ed varia tion  in their m ycelial grow th 

w ith  w ild  type Em a.
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Fig: 14. Mycelial growth o f A. Ema (wild type) and some mutants
B. ropy (A0 307), C. con. band (P0729), D.vig. (Ai550), after 72 
hours.

Fig: 15. Mycelial growth o f  some mutants A. albino 
(P2919), B  checked (Ao380), C. fluffy band (C,149),
D. mat (C065) after 72 hours.
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Table -  36
F e rtility  and m ating types o f some selected m utants induced w ith lea f 
extract o f A dhatoda zeylanica  Nees, CenteUa asiatica  (L in n .) U rb a n  and 
fru it  extract o f Phyllanthus em blica  L in n .

N a m e  o f  
th e  g r o u p s

N a m e  o f  th e  
c r o s s

P e r i th e c ia  
f o r m e d  in 

d a y s

S iz e  a n d  
n o . o f  

p e r i th e c ia

S p o re  
s h e d d i ­
n g  in 
d a y s

F e r t i l i ty
M a tin g

ty p e

A ()30 7  x  E m a - - - - ’a '

A o 3 0 7  x  E m A 5 L a r g e  a n d 15 G o o d

ro p y
A , 4 2 4  x  E m a .

m a n y f e r t i le

A ] 4 2 4  x  E m A 8 M e d iu m  
a n d  m a n y

14 G o o d
f e r t i le

a '

A ()3 8 0  x  E m a - - - - • a ’

A o 3 8 0  x  E m A 6 M e d iu m 15 G o o d

c k e c k e d
A ]4 6 5  x  E m a .

a n d  m a n y f e r t i le

A ]4 6 5  x  E m  A 9 L a r g e  a n d  
m a n y

17 fe r t i le ' a '

A o 3 6 5  x  E m a - - - - ‘a ’

A q3 6 5  x  E m A 8 M e d iu m 18 F e r t i le

v ig o r u s
A |5 5 0  x  E m a .

a n d  m a n y
. .

A ,5 5 0  x  E rn A 7 L a r g e  a n d  
m a n y

14 G o o d
f e r t i le

• a '

C u2 0  x  E m a - - - - • a '

C o 2 0  x  E ra A 8 M e d iu m 18 F e r t i le

p lu g
C ] 125  x  E m a .

a n d  m a n y
m

C i 125  x  E m A 9 M e d iu m  
a n d  1 5 -1 6

19 L e s s
f e r t i le

" a ’

C o 6 0  x  E m a - - - - • a '

f lu f fy
b a n d

C o 6 0  x  E m A  

C i 1 4 9  x  E m a

8 M e d iu m  
a n d  s o m e

19
F e r t i le

C | 1 4 9  x  E m A 8 S m a ll  a n d  
m a n y

21
F e r t i le

• a '

C «65  x  E m a - - - - • a ’

C o65  x  E m A 12 M e d iu m 21 L e s s

m a t
C i 1 5 0  x  E m a .

a n d  f e w
_

f e r t i le

C i 150  x  E m A 12 S m a ll  a n d  
10 -1 5

2 8 L e s s
f e r t i l e

‘a ’

(contd.... )
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Table — 36 (Contd..)

N a m e  o f  
t h e  g r o u p s

N a m e  o f  t h e  
c r o s s

P e r i h e l i a  
f o r m e d  in  

d a y s

S i z e  a n d  
n o  o f  

p e r i h e l i a

s p o r e  
s h e d d i n -  

g  in  
d a y s

F e r t i l i t y
M a t i n

g  t y p e

P o 7 2 6  x  E m a - - - - • a ’
P o ? 2 6  x  E m A 12 S m a ll  a n d 2 8 L e s s

a lb in o
f e w f e r t i le

P 29 1 9  x  E m a - - - -

P ? 9 1 9  x  E m A 14 M e d iu m  
a n d  m a n y

28 L e s s
f e r t i le

"a"

P q7 2 9  x  E m a - - - - 'a "

c o n id ia l
b a n d

P07 2 9  x  E rn A  

P 28O3 x  E m a

7 M e d iu m  
a n d  m a n y

16 G o o d
f e r t i le

P28O3 x  E m A 7 L a r g e  a n d  
m a n y

16 G o o d
f e r t i le

’a '

A ) 4 I 5  x  E m a - - - - ‘a ’

A ,4 1 5  x  E m A 7 M e d iu m 13 G o o d

c a u l i f lo w e r
a n d  m a n y f e r t i le

A  ] 4 1 5  x  E m a - - - -

A ,4 1 5  x  E m A 7 M e d iu m  
a n d  m a n y

13 G o o d
f e r t i le

• a ’

A 15 1 5  x  E m a - - - - ‘a ‘

A ,5 1 5  x  E m A 7 L a r g e  a n d 17 L e s s

c r e s c e n t
s e v e ra l f e r t i l e

A i5 1 5  x  E m a - - - -

A , 5 15 x  E m A 8 M e d iu m  
a n d  s e rv e ra l

18 L e s s
f e r t i le

’a ’

P -.1 0 1 5  x  E m a - - - - " a ’

P , 1 0 1 5  x  E m A 9 M e d iu m 17 f e r t i le

b u f f
a n d  m a n y

P->1015 x  E m a - - - -

P 2101 5 x  E m  A 9 S m a l l  a n d  
m a n y

16 F e r t i le -a '

P->945 x  E m a - - - - • a ’

P->945 x  E m A 5 L a r g e  a n d 13 G o o d

f lu f f y
m a n y f e r t i le

P -.945  x  E m a - - - -

P 29 4 5  x  E m A 6 M e d iu m  
a n d  m a n y

14 G o o d
f e r t i le

' a '
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Table -  37

Segregation  ratio  o f  som e selected  m utants induced w ith  le a f  ex tract o f  

A dholoda  zey lan ica  N ees, CenteUa asia tica  (L inn .) U rban  and fruit 

ex tract o f p h y lla n th u s em blica  Linn.

N a m e  o f  th e  
c ro ss

N o . o f  spo res 
iso la ted N o . o f  w ild N o . o f  

m u tan t

S eg reg a tio n  
ra tio  (w ild : 

m u tan t)

ropy 72 32 40 1 : 1.25

checked 90 44 46 1 : 1.05

vigorus 90 41 49 1 :1.20

Plug 85 40 45 1 : 13

fluffy band 100 49 51 1 : 1.04

m at 80 39 41 1 : 1.05

albino 75 35 40 1 : 1.14

conidial band 110 55 55 1 : 1

cauliflow er 90 43 47 1 : 1.09

crescent 85 41 44 1 : 1.07

b u ff 77 32 45 1 : 1.41

fluffy 100 48 52 1 : 1,08
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F ig : 16. A  fertile  cross show ing  huge  m ature  p erithec ia
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5.6 P R E P A R A T IO N  O F E X T R A C T  O F  SO M E  M U T A N T S FO R  
T H E  S T U D Y  O F L IN K A G E .

F or the p repara tion  o f  extract and for study o f  linkage, the m utants 

w ere crossed  w ith  the respresen tatives o f  d ifferen t linkage groups. 

W estergaard ’s crossing  m edium  w as supplem ented  w ith  necessary  
am ino-acid  (20 m g for 100 ml m edia).

T able -  38 

R esu lt o f  th e  crosses o f  m utants and m arkers.

N a m e  o f  
the  

m u tan ts
N a m e  o f  th e  cross

P erith e c ia  
fo rm ed  in 

days

D ay s taken  
fo r spo re  
sh ed d in g

S ize  and 
n u m b e r  o f  
p e rith ec ia

L in k a g e  
g ro u p  o f  

the 
m a rk e r

F ertility

ro p y

A 03 0 7  x  I eu -3A 6 15
L arg e  and 

m any
I G o o d

fertile

A 0307  x  arg -5A 6 14
L arg e  an d  

m any
II

G ood
fertile

A 03O7 x t r p - l A 9 21
M ed iu m  an d  

so m e
III F ertile

A n307  x  trp -4 A 8 20
S m all and 

m any
IV F ertile

A n307  x  ly si-1A 9 24
M e d iu m  an d  

so m e
V F ertile

A 0307 x  trp -2 A 7 13
L arg e  an d  

m any
V I

G ood
fertile

A n307  x  a rg -lO A 7 13
L arg e  an d  

m any
V II

G ood
fertile

c o n id ia ]
b a n d

P 07 2 9  x  I eu -3A 8 17
L arg e  an d  

m any I F ertile

P0729  x  a rg -5 A 8 18
L arg e  an d  

so m e II F ertile

Po729 x  t r p - l  A 10 25
S m all and 

som e
III

Less
F ertile

P0729  x  trp -4A 8 15
M ed ium  and 

m any
IV

G ood
F ertile

P«729 x  ly s i- lA 9 19
M ed ium  and 

so m e
V F ertile

P0729  x  trp -2A 7 14
L arg e  and 

m any
V I

G ood
fertile

Pn729  x  a rg -lO A 7 14
L arg e  an d  

m any
V II

G ood
fertile

(con td ... .)
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Table — 38 (contd..)

N a m e  o f  the 
m u tan ts

N am e  o f  the 
cross

P erith ec ia  
fo rm e d  in 

days

D ays 
ta k en  fo r 

spo re  
sh ed d in g

S ize  an d  
n u m b e r  o f  
p e rith ec ia

L in k ag e  
g ro u p  o f  

the  
m a rk e r

F ertility

A ]4 i5  x  I eu -3 A 7 14 M ed iu m  and 
m any

1 G ood
F ertile

A |4 1 5  x  a rg -5 A 7 14
M ed iu m  and 

m any fl
G o o d
F ertile

A ,4 1 5  x  trp-1  A 7 14 S m all an d  
so m e

III
G ood
F ertile

c a u l i f lo w e r A ]4 1 5 x  trp -4 A 8 16
M e d iu m  and 

m any
IV F ertile

A ,4 1 5  x  ly s i - 1A 9 21
M ed iu m  and 

few
V

L ess
F ertile

A 1415  x  trp -2 A 8 21
M ed iu m  and 

so m e
VI fertile

A ,415  x  a rg -lO A 8 15
S m all and 

m any
V II

G ood
fertile

A, 515 x  1 eu -3A 10 25
S m all and 

10-12
L ess

F ertile

A ,5 1 5  x  a rg -5 A 7 14
L arg e  an d  

m any
II

G ood
F ertile

A |5 1 5  x  trp-1 A 7 14
L arg e  an d  

m any
III

G ood
F ertile

c r e s c e n t A 1515 x  trp -4A 7 ! 8
M ed ium  and 

m any
IV F ertile

A 1515 x  lysi-1 A 10 25 M ed iu m  5-7 V
L ess

F ertile

A 1515 x trp -2 A 7 18
M e d iu m  and 

m any
V I F ertile

A 1515 x a rg -lO A 9 18
S m all and 

som e
V II F ertile

A 0380  x  I eu -3A 7 14
M e d iu m  and 

m any
G o o d
fertile

A 0380  x arg -5 A 7 14 M ed ium  and 
m any

II
G ood
fertile

A d380  x  t r p - 1A 7 16
S m all and 

som e
III F ertile

c h e c k e d An3 80  x  trp -4 A 8 18
L arg e  and 

few IV
L ess

fertile

A 0380  x  lysi-1 A 9 20 L arg e  an d  5-7 V
L ess

fertile

A 03 8 0  x  trp -2 A 8 21
M ed iu m  and 

m any
VI

F ertile

A 03 8 0  x  a rg -lO A 8 21
M ed iu m  and 

m any
V II

F ertile

(contd....)
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Table — 38 (contd..)

N am e o f  
the 

m u tan ts

N a m e  o f  the  
cross

P erith ec ia  
fo rm e d  in 

days

D ays taken  
fo r spo re  
sh ed d in g

S ize  an d  
n u m b e r o f  
p e rith ec ia

L in k ag e  
g ro u p  o f  

the 
m ark er

F ertility

P2945  x  I eu -3A 9 20
M ed ium  

an d  so m e F ertile

P2945  x  arg -5 A 10 19 M edium  
an d  m any II F ertile

P : 945  x t r p - l A 10 23
M ed ium  
an d  few

III
L ess

F ertile

f lu f fy P: 945  x trp -4 A 7 14 L arg e  an d  
m any

IV G ood
F ertile

P2945  x  ly s i- lA 8 17
M ed ium  

and m any V F ertile

P2945  x  trp -2 A 7 15
S m all and 

m any V I
G o o d
fertile

P2945  x a rg -lO A 7 15
S m all and 

m any
V II

G ood
fertile

A 5 5 0  x  I eu -3 A 7 14 L arg e  an d  
m any

G ood
F ertile

A 5 5 0  x  arg -5 A 7 14
M ed ium  

and m any
II

G ood
F ertile

A 5 5 0  x  trp -1  A 9 19
M ed iu m  
an d  few

III
L ess

F ertile

V ig o r o u s A 5 5 0  x  trp -4 A 7 18
M ed ium  

an d  m any IV F ertile

A 5 5 0  x  lysi-1 A 8 19
S m all and 

so m e
V F ertile

A 5 5 0  x  trp -2 A 9 21
L arg e  an d  

15-20
VI

L ess
fertile

A 5 5 0  x  a rg -lO A 7 16
L arg e  and 

m any
V II G ood

fertile

C 065  x  I eu -3A 8 17
L arg e  an d  

so m e I F ertile

C ()65 x  arg -5 A 8 17 L arg e  an d  
few

II
L ess

F ertile

Co65 x  trp-1 A 10 25
S m all and 

7 -8
III

L ess
F ertile

m a t Co65 x  trp -4 A 9 18
S m all and 

so m e
IV F ertile

C 065  x  lysi-1 A 10 25
M ed ium  
and few

V
L ess

F ertile

C 065  x  trp -2 A 7 15
L arg e  and 

so m e
V I F ertile

C 065 x  a rg -lO A 8 21
S m all and 

so m e
V II F ertile

(contd...)
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Table -  38 (contd...)

N a m e  o f  

the 

m u tan ts

N a m e  o f  th e  cross

P erith ec ia  

fo rm ed  in 

days

D ays ta k en  

fo r spo re  

sh ed d in g

S ize  and 

n u m b e r  o f  

p e rith ec ia

L in k a g e  

g ro u p  o f  

th e  

m a rk e r

F ertility

b u f f

P 21015 x I eu -3A 7 15
L arg e  an d  
m any

G ood
F ertile

P 21015 x  arg-5  A 7 15
S m all and 
m any 11

G ood
F ertile

P 21015 x  trp-1 A 7 14 L arg e  and 
m any III

G ood
F ertile

P : 1015 x  trp -4A 8 16
M edium  
an d  so m e

IV F ertile

P ; 101 5 x  Iysi-1A 10 25
S m all and 
10-12

V
Less
F ertile

P 21015 x  trp -2A 8 21
M ed ium  
and som e

VI F ertile

P21015 x  a rg -lO A 7 14
M ed ium  
and m any

V II
G ood
fertile

f lu f fy
b a n d

C t 149 x  ieu -3A 10 23
M ed ium  
and few

L ess
F ertile

C , 149 x  arg -5 A 10 25
M ed ium  
and 15-16

II
L ess
F ertile

C , 149 x  t r p - lA 8 18
L arg e  and 
som e

III F ertile

C i 149 x  trp -4 A 8 17
L arg e  and 
m any

IV F ertile

C , 149 x  lysi-1 A 8 21
M ed ium  
an d  5-6

V
L ess
F ertile

C i l4 9  x  trp -2 A 9 18
M ed iu m  
an d  so m e

V I F ertile

C i 149 x  a rg -lO A 9 21
S m all and 
so m e

VII F ertile
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5.7 : STUDY OF LINKAGE OF SOME SELECTED MUTANTS 
W ITH THE M ARKERS OF DIFFERENT LINKAGE GROUPS.

For study o f  linkage the spores from  the cross w ere spread on 

supplem ented  SM  plates. T hen  they  w ere incubated  at 58°C for 50 

m inutes. T he w ild  type spores grew  after 12 hours, bu t the spores o f  

m utan ts germ inates only. Parallel lines w ere d raw n on  the low er lid o f  

the p late  and  the germ inating  and grow ing  spores w ere counted. The 

germ inating  and grow ing  spores w ere isolated random ly  and the spores 

w ere inoculated  into sm all tubes contain ing  V M  supp lem ented  w ith 

necessary  am ino-acid . T he culture w ere than incubated  at 25°C. A fter 4 

o r 5 days, the iso lates w ere tested  on SM  and  supp lem ented  SM  plates. 

T hus the b iochem ical m utants o f  the progenies w ere identified.
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T able -  39

5.7.1 : LINKAGE OF ROPY (A0307).

L inkage o f  ropy (Ao307)

M utan t
used

M ark e r
used

L inkage
g ro u p C ro ss P ro g e n ie s

%  o f  each  
p ro g en y

In fe re n c e  on 
linkage

ropy

(A 0307)

leu-3  

(R 1 5 6 ) A

roy  X 

I e u -  3A

a. le w -3 A = 2 6

b. ro p y =  30

c. ro + leu -3 A = 1 6

d. w ild  =  14

a. 3 0 .2 3 %

b. 3 4 .8 8 %

c. 18 .60%

d. 16.27%

L in k e d  w ith  
leu - 3A  o f  
linkage  
g ro u p  I

ropy

(A 03O7)

trp-1 

( 1 0 5 7 5 ) A
111

roy  X 

tr; p - lA

a. trp -1  A =25

b. ro p y =  30

c. ro + trp - lA = 3 1

d. w ild  =  39

a. 20%

b. 2 4 %

c. 2 4 .8 %

d. 3 1 .2 %

N o t linked  
w ith  trp -1  A

o f  linkage  
g ro u p  III

ropy

(A o307)

trp -4  

( Y 2 1 9 8 )A
IV

roy  X 

tr  p-4A

a. trp -4 A = 3 0

b. ro p y =  35

c. ro + trp = 2 9

d. w ild  =  28

a. 2 4 .5 9 %

b. 2 8 .6 8 %

c. 2 3 .7 7 %

d. 2 2 .9 5 %

N o t linked  
w ith  trp -4A

o f  linkage  
g ro u p  IV

ropy

(A 0307)

trp -2  

( 7 5 0 0 ! ) A
VI

roy  X 

trp -2 A

a. trp -2 A = 2 0

b. R o p y =  30

c .R o + trp -2 A = 2 5

d. w ild  =  30

a. 19 .04%

b. 2 8 .5 7 %

c. 2 3 .8 0 %

d. 2 8 .5 7 %

N o t linked  
w ith  t r y - 1A

o f  linkage  
g ro u p  VI

ropy

(A 03O7)

a rg -1 0  

(B 3 1 7 )A
V II

roy  X 

a rg -lO A

a. a rg -1 0 A = 3 2

b. R o p y =  27

c .R o + a rg -1 0 A = 3 0

d. w ild  =  31

a. 2 6 .6 7 %

b. 2 2 .5 %

c. 2 5 %

d. 2 5 .8 3 %

N o t linked  
w ith  a rg -lO A  
o f  linkage 
g ro u p  VII
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5.7.2: DETERMINATION OF GENETIC MAP OF ROPY (A0307)

C r o s s in g  n a m e :  r o p y  (A 03 0 7 )  x l e u - 3  ( R 1 5 6 )A  

leu-3  A  +

leu -3 A  Y  +
+  ro p y  (A 03 07 )

+ ro p y  (A 03 07 )

Total w ild recom binant
D is ta n c e  =  . ,----------- :-------- x 1001 otal progenies

=  1 ^ x 1 0 0  
86

=  34.88 centim organ

leu -  3 A  ro p y  (A 03 0 7 )

34 .88

F ig : 17 G e n e t ic  m a p  o f  ro p y . (A 03 0 7 )
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5.7.3 : LINKAGE OF CONIDIAL BAND (P0729).

T able -  40

L inkage o f  con. band  (P0729)

M u ta n t
used

M ark e r
used

L in k ag e
g ro u p C ro ss P rogen ies

%  o f  each  
p ro g en y

In fe re n c e  on  
linkage

C o n id i -  

a! band  

(P 0729)

leu-3

(R 1 5 6 )

A

C on id ia l 

band  x 

I eu -  3A

a. Ieu -3A = 20

b.con . b an d =  30

c. con . b and  +  leu- 

3A = 25

d. w ild  =? 23

a. 2 0 .4 0 %

b . 3 0 .6 1 %

c. 2 5 .5 1 %

d. 2 3 .4 6 %

N o t linked  

w ith  leu -3 A  

o f  linkage  

g ro u p  I

C o n id i -  

al band  

(Po729)

tr  p-1

(1 0 5 7 5 )

A

III con id ia l 

b and  X 

t r  p -1A

a. trp-1 A = 22

b. con . b a n d =  32

c. co n . b an d + trp - 

1 A = 2 2

d. w ild  =  24

a .22%

b. 32%

c. 2 2 %

d. 2 4 %

N o t linked  

w ith  trp -1  A 

o f  linkage  

g ro u p  III

C o n id i -  

al band  

(P 07 29)

t r  p-4

(Y 2 1 9 8 )

A

IV con id ia l 

b and  X 

tr ' p -4A

a. trp -4 A = 3 0

b. con . b an d =  24

c. co n . b an d + trp - 

4 A = 2 4

d. w ild  =  19

a. 3 0 .9 2 %

b. 2 4 .7 4 %

c. 2 4 .7 4 %

d. 19 .58%

N o t linked  

w ith  trp -4A  

o f  linkage  

g ro u p  IV

C o n id i - 

al band  

(P 0729)

t r  p-2

(7 5 0 0 1 )

A

VI conid ial 

b and  X 

t r  p -2A

a. trp -2 A = 2 5

b. con . b an d =  35

c. co n . b an d + trp - 

2 A = 1 4

d. w ild  =  11

a. 2 9 .4 1 %

b. 4 1 .1 7 %

c. 16 .47%

d. 12 .94%

L in k e d  w ith  

try -2 A  o f  

linkage  

g ro u p  VI

C o n id i -  

al band  

(Po729)

a rg -1 0

(B 3 1 7 )

A

V II con id ia l 

b and  X  

a rg -10A

a . ‘aP0lO A =3O

b. con . b an d =  35

c. co n . b an d + 3) ^ .  

10A =30

d. w ild  =  25

a. 2 4 %

b. 2 9 .1 6 %

c. 2 4 %

d. 2 0 .8 3 %

N o t linked  

w ith  try -lO A  

o f  linkage  

g ro u p  V II
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5.7.4: DETERM INATION OF GENETIC MAP OF CONIDIAL

BAND ((P„729).

C rossing  N am e : con. band (P q729) x trp  -  2 (75001) A 

trp-2A_____________________________________ +

Xlrp-2A
+ y  con.band(Po729)

con.band(Po729)

Total wild recombinant
Distance = -----~ 4 ,----------:------- x 100Total progenies

- H i i l x i o o85

= 29.41 centimorgan

lrp-2A con.band(Po729)

29.41

Fig. 18 : G enetic m ap o f  con. band (P q729)
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T able — 41

5.7.5 : LINKAGE OF CHECKED (A0380)

L inkage o f  checked  (Ao380)
M utan t

used
M a rk e r

used
L in k ag e

g ro u p
C ross P ro g en ies %  o f  each  

p ro g en y
In fe re n ce  on 

linkage

ch eck ed

(A 0380)

leu-3

(R 1 5 6 )

A

I ch eck ed

(A 03 8 0 )x L - 

e u -  3A

a. Ieu -3A = 26

b .ch . = 2 0

c. ch +  leu -3 A = 1 8

d. w ild  =  20s

a. 3 0 .9 5 %

b. 2 3 .8 0 %

c. 2 1 .4 2 %

d. 2 3 .8 0 6 %

N o t lin k ed  w ith  

leu -3A  o f  linkage  

g ro u p  I

c h e ck e d  

(A 03 80)

trp-1

(1 0 5 7 5 )

A

III ch eck ed  

(A 03 80) X  

trp - IA

a. trp -1  A = 2 4

b. c h r  21.

c. ch+ trp-1  A = 19

d. w ild  =  23

a .2 7 .5 8 %

b. 2 4 .1 3 %

c. 2 1 .8 3 %

d. 2 6 .4 3 %

N o t lin k ed  w ith  

t r p - l  A  o f  linkage  

g ro u p  III

c h e ck e d

(A 0380)

trp -4

(Y 2 1 9 8 )

A

IV ch eck ed  

(A 03 80) X 

trp -4 A

a. trp -4 A = 3 5

b. ch =  36

c. ch7<-trp-4A=19

d. w ild  =  15

a. 3 3 .3 3 %

b. 3 4 .2 8 %

c. 18 .09%

d. 14.28%

L in k e d  w ith  trp - 

4A  o f  linkage 

g ro u p  IV

checked

(A 0380)

trp -2

(7 5 0 0 1 )

A

VI checked  

(A 03 80) X 

lrp -2A

a. trp -2 A = ! 5

b. ch =  27

c. ch :H rp -2 A = I3

d. w ild  =  30

a. 17 .64%

b. 3 1 .7 6 %

c. 15 .29%

d. 3 5 .2 9 %

N o t L in k e d  w ith  

try -2 A  o f  linkage  

g ro u p  VI

ch eck ed

(A „380)

a rg -1 0

(B 3  7) 

A

VII ch eck ed  

(A 03 8 0 )X  

a rg -lO A

a. arg -1 0 A = 1 3

b. c h =  18

c.ch^-arg-10A =15

d. w ild  =  30

a. 17 .10%

b. 2 3 .6 8 %

c. 19 .73%

d. 3 9 .4 7 %

N o t linked  w ith  

t ry - !0 A  o f  

lin k ag e  g ro u p  V II
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5.7.6: D E T E R M IN A T IO N  O F G E N E T IC  M A P  O F C H E C K E D

(A 0380)

C rossing  nam e : checked (A 038O) x trp-4 (Y 2198)A

trp-4 (Y2198)A_____________________________ +_

trp-4 (Y2198)A X X  +
+ checked (A038O)

checked (A0380)

Total wild recombinantDistance = ---- ----------------:------- x 100Total progenies

=  1 ^ x 1 0 0  
105

= 32.38 centimorgan

trp-4 (Y2198)A checked (Ao380))

32.38

Fig : 19 G enetic m ap o f  checked (A 0380)

111

Dhaka University Institutional Repository



T able -  42

L inkage o f  flu ffy  ((P2945))

5.7.7 : LINKAGE OF FLUFFY (P2945)

M u ta n t
used

M ark e r
used

L in k ag e
g ro u p

C ross P ro g en ies
%  o f  each  

p ro g en y
In fe re n ce  on 

linkage

flu ffy

(P 29 4 5 )

leu-3

(R I5 6 )

A

I flu ffy  x

1 e u -  3A

a. Iew -3A = 30

b. f lu ffy  =  32

c. f l+ leu -3 A = 3 0

d. w ild  =  33

a. 24%

b. 2 5 .6 %

c. 24%

d. 2 6 .4 %

N o t linked  

w ith  leu- 3A  

o f  lin k ag e  

g ro u p  I

fluffy

(P 2945)

tr p-1

(1 0 5 7 5 )

A

III flu ffy *  

t r p -1A

a. trp - lA = 2 5

b. f lu ffy  =  20

c. fl+ trp-1  A =23

d. w ild  =  22

a. 2 7 .7 %

b. 2 2 .2 %

c. 2 5 .5 %

d. 2 4 .4 %

N o t linked  

w ith  trp-1 A 

o f  linkage  

g ro u p  III

flu ffy

(P 2945)

t r  p-4

(2198 )

A

IV flu ffy  x 

trp -4A

a. trp -4 A = 3 0

b. f lu ffy  =  35

c. f l+ trp - 4A = 1 5

d. w ild  =  16

a. 3 1 .2 %

b. 3 6 .4 %

c. 15.6%

d. 16.6%

linked  w ith  

trp -4 a  o f  

lin k a g e  g ro u p  

IV

fluffy

(P : 945)

t r  p-2

(7 5 0 0 1 )

A

VI flu ffy  x 

trp -2A

a. try p -2 A = l 5

b. f lu ffy  = 1 0

c .f l+ try p -2 A = 3 0

d. w ild  =  38

a. 16.1%

b. 10.7%

c. 3 2 .2 %

d. 4 0 .8 %

N o t linked  

w ith  trp -2 A  

o f  linkage  

g ro u p  VI

flu ffy

(P 2945)

a r g - 10

(B 3 I7 )

A

V II flu ffy*

a rg -lO A

a. a rg -1 0 A = 1 8  

b flu ffy  =  13

c .fl+ arg -IO A = 3 0

d. w ild  =  29

a. 2 0 7 %

b. 14.4%

c. 33 .3%

d. 3 2 .2 %

N o t linked  

w ith  a rg -lO A  

o f  linkage 

g ro u p  VII
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5.7 .8 : D ETERM IN ATIO N  O F G EN ETIC  M AP O F FLU FFY (P2945)

C r o s s i n g  n a m e  : f lu f fy  (P 29 4 5 )  x t rp -  4 ( Y 2 1 9 8 )  A

fl,(P 79 4 5 )

Xfl.(P 29 4 5 )
+ trp -4 A

+ trp -4 A

D is ta n c e  =
Total w ild recom binant 

Total progenies

15 + 156

x 100

96
xlOO

= 32.29 centim organ

fl.(P 29 4 5 ) trp -4 A

32 .29

F ig  : 2 0  G e n e t ic  m a p  o f  f lu f fy  (P 29 4 5 )
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5.7.9: LINKAGE OF VIGOROUS (A,550)

T able -  43

L inkage o f  V igorous (A ]550)

M utan t

used

M ark e r

used

L in k ag e

group

C ross P ro g en ies %  o f  each  

p ro g en y

In fe re n ce  on 

linkage

v ig o ro u s

(A ,5 5 0 )

Ieu-3 

( R 1 5 6 ) A

I v ig o ro u s

X

1 e u -  3A

a. leu -3A = 28

b. v ig  =  20

c .v ig + leu -3 A = 2 3

d. w ild  =  29

a. 28%

b. 2 0 %

c. 23%

d. 29%

N o t L inked  

w ith  leu - 3A  

o f  linkage  

g ro u p  I

v ig o ro u s 

( A ,550)

trp-1

(1 0 5 7 5 )

A

HI v ig o ro u s

X

trp -1A

a. trp - lA = 3 8

b. v ig  =  40

c.v ig+ trp -1  A = 10

d. w ild  =  8

a . 3 9 .5 8 %

b. 4 1 .6 7 %

c. 10 .41%

d. 8 .3 3 %

L in k e d  w ith  

trp-1 A  o f  

linkage  

g ro u p  III

v ig o ro u s

(A ,5 5 0 )

t r  p -4

(Y 2 1 9 8 )

A

IV v ig o ro u s

X

trp -4 A

a. trp -4 A = 2 2

b. v ig  =  25

c .v ig + trp -  4 A = 3 0

d. w ild  =  12

a. 2 4 .7 1 %

b. 2 8 .0 8 %

c. 3 3 .7 0 %

d. 13 .48%

N o t linked  

w ith  trp -4 a  

o f  linkage  

g ro u p  IV

v ig o ro u s

(A |5 5 0 ) )

trp -2

(7 5 0 0 1 )

A

VI v ig o ro u s

X

trp -2A

a. trp -2 A = 1 9

b. v ig  =  35

c .v ig + trp -2 A = 2 2

d. w ild  =  24

a. 19%

b. 35%

c. 22%

d. 2 4 8 %

N o t linked  

w ith  trp -2A  

o f  linkage 

g ro u p  VI

v ig o ro u s

(A ,5 5 0 )

a r g - 10 

(B 3 1 7 ) A

VII v ig o ro u s

X

arg -lO A

a. arg -1 0 A = 2 5  

b v ig  =  20

c .v ig + a rg -1 OA=30

d. w i ld =  15

a. 2 7 .7 8 %

b. 2 2 .2 2 %

c. 3 3 .3 3 %

d. 16 .67%

N o t linked  

w ith  arg- 

10A o f  

linkage  

g ro u p  VII
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.10 : D e te rm in a tio n  o f  gene tic  m a p  o f  v ig o ro u s  (A ]550)

C r o s s in g  n a m e : v ig o r o u s  (A ]5 5 0 )  x trp -1  (1 0 5 7 5 )  A

t ip -1A

Xt r p - 1A +
v g (A |5 5 0 )

+ v g (A ,5 5 0 )

D is ta n c e  =
Total wild recom binant 

Total progenies

10 + 8

x 100

96
xl00

=  18.75 centimorgan

tr p - 1A vg .(A ,550)

18.75

F ig  : 21 G e n e t ic  m a p  o f  v ig o r o u s  (A ]5 5 0 )
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D IS C U S S IO N

S tad ler et. a l (1993) reported  that spontaneous m utation  in N eurospora  

crassa  is very  rare and in frequent in nature. T he au thor checked if  

there w as any spontaneous m utation  in N eurospora  crassa. In this 

investigation  con id ia  from  fresh culture o f  E m a (5297) w ere spread on 

SM  plates. D istinctly  grow n single conid ial co lon ies w ere isolated 

ind iv idually  in V M  tubes. A fter 4-5 days w hen  su ffic ien t conid ia  w ere 

form ed, individual cultures w ere analysed. N one o f  the isolates w ere 

found to show  m orphological variations and all o f  them  resem bled  the 

parental stock. It seem s that there w as no spontaneous m utation in 

N eurospora  crassa  in L aboratory  stock  w hich  the au tho r used  for the 

induction o f  m utation. T he previous research  w orkers o f  M icrobial 

G enetics L aboratory , D epartm ent o f  B otany, U n iversity  o f  D haka also 

did not obtain  any spontaneous m utations (M ozm ader et a l 1997).

T he types o f  m utan ts obtained fo llow ing the treatm ents w ith  le a f  

ex trac t o f  A dh a to d a  zey lan ica  N ees, le a f  ex tract o f  CenteUa asiatica  

(L inn .) U rban and fruit ex tract o f  P hyllan thus em blica  (L inn.). The 

variants w ith  changed  m orphology w ere classified  in to  12 groups- 

ropy, checked, v igorous, p lug, fluffy band, m at, alb ino , conidial band, 

cau liflow er, buff, crescen t and fluffy. T he resu lts are sligh tly  d ifferent 

from  th a t found earlier w ith  form aldehyde vapou r (M ozm ader
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e t a l 1995), fo rm aldehyde solution (M ozm ader e t a l 1997) and phenol 

so lu tion  (M ozm ader et a l 1986).

T his d iscrepancies could be due to  the d ifference in m utagenic 

specific ity  o f  le a f  extract o f  A dha toda  zey lan ica  N ees, le a f  ex tract o f  

C entella  asia tica  (L inn.) U rban and fruit ex tract o f  Phyllanthiis  

em blica  (L inn.).

F resh  con id ia  o f  the selected  represen tatives [ropy (A o307), checked 

(A o380), v igorous (A, 550), p lug  (C 0 20), fluffy band (C [149), m at (C e 

65), conid ial band  (P() 729), albino (P2 919), cau liflow er (A ]415), b u ff  

(P21015), crescen t (A j515) and fluffy (P2945)] w ere inoculated  in VM  

p la tes for con id ial germ ination  and observations w ere recorded  upto  7 

hours.

T able 32 show  that there w as no indication o f  germ ination  o f  conidia 

o r m ycelia l grow th  upto 2 hours in the w ild  types E m a (5297) o r any 

o f  the m utan ts . A fter 4 hours, grow th w as in itiated  in w ild  type Em a 

(5297) as w ell as in m utants nam ely  con. band  (P0729), vigorous 

(A |5 5 0 ), flu ffy  band (Ci 149), fluffy (P2945) and p lug (C o20) 

germ inated  after 3 hours.

F resh  con id ia  w ere inoculated in V M  plates for determ ination  o f  radial 

grow th  o f  the w ild  type and som e selected  m utan ts nam ely plug 

(C020), v igorous (A i550), fluffy  band (Ci 149), con. band  (P0 729), 

ropy (A q307), checked (A tl380), alb ino  (P2919), m at (Co 65), cr.
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(A ]515), elf. (A ]415), fluffy  (P2945) and b u ff  (P21015). O bservation 

after 6 hours upto  48 hours w ere recorded (T able 33).

A fter 36 hours w ild  type E m a (5297) grew  upto 3.05 cm  w here as 

m utants p lu g  (C o20) grew  upto 4.15 cm  and m at (C0 65) g rew  upto 

1.85 cm.

F resh  con id ia  w ere also inoculated in race tube (R yan et a l 1943) for 

the study  o f  linear grow th  o f  the m ycelia  o f  the m utan ts and 

observation  w ere taken after 6 hours upto 96 hours (T able  34) w hen 

linear grow th w ere undertaken in teresting results w ere found as show n 

in T able 34. T he m utants d iffered in their linear g row th  from  the 

linear g row th  found w ith  E m a 25.75 cm. The grow th  o f  p lug  (C o20) 

w as sign ifican tly  h igher 33.95 cm  and the grow th  o f  m at (C 065) was 

low er 6.36cm .

Fresh con id ia  w ere inoculated  further in liquid V M  m ed ia  in conical 

flasks for ob ta in ing  biom ass o f  the w ild  type E m a(5297) and som e 

selected  m utan ts ropy (A o307), albino (P2919), con. band  (P0729), 

checked  (A 0 380), v igorous (A ]550), p lug (Co20) fluffy  band (C | 149), 

m at (C 065), cau liflow er (A ]415), b u ff  (P21015), fluffy  (P2945) and 

crescen t (A i515). M ycelia  w ere harvested  by filtering  after 72 hours, 

w ashed  w ith  distilled  w ater and dried  in the oven  at 58°C and w eighed

(T able  35).
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A fter 72 hours w ild type E m a (5297) gave a m ass o f  0 .1154g. The 

m axim um  m ass (0 .13725g.) w as ob tained  in case o f  p lug  (C o20) and 

the low est (0 .08445) w as obtained  in case o f  alb ino  (P2919).

M ating  type and  fertility  o f  selected  le a f  ex tract and fru it extract 

induced  m utan ts w ere determ ined .The m utants d id  no t show  variations 

in their m ating  types bu t d ifferent m utants behaved  differently . 

M ajority  o f  them  w ere good fertile, som e o f  them  w ere fertile and 

som e o f  them  w ere less fertile (Table-36).

Selected  m utan ts w ere crossed w ith  w ild  type (E m a and E m  A ). Spores 

w ere isolated and classified  into m utant and w ild. T heir segregation  

data  w ere g iven in Table-37. It w as observed th a t the w ild  type and 

m u tan t p rogen ies w ere segregating  in 1:1 ratio . T his find ing  suggests 

that the m orphological m utants m ight be the resu lts o f  changes in the 

nuclear gene.

The selected  m utan ts w ere also crossed  w ith  the represen tative o f  

d ifferen t linkage groups. F rom  table- 39 , 40, 41, 42 and  43 it was 

found that m utant ropy (A o307) w as found to be linked w ith leu-3 (R- 

156) A  o f  linkage group 1 and gave a d istance 34.88 centim organ. 

M utan t con. band (P0729) w as found to  be linked w ith  trp -2  (75001)A  

o f  linkage group VI and gave a d istance 29.41 centim organ .M utan t 

checked  (A 0 380) w as found to be linked w ith  trp -4  (Y 2198)A  o f 

linkage group IV  and gave a d istance o f  32.38 cen tim organ  . M utant
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fluffy (P2945) w as found to  be linked w ith  trp-4  (Y 2198)A  o f  linkage 

group IV  and gave a d istance 32 .29 centim organ . M utan t v igorous 

(A ]550) w as found to be linked w ith  trp -l(1 0 5 7 5 )A  o f  linkage group 

III and gave a d istance 18.75 centim organ.
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