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- CATALASE ACTIVITY, GROWTH AND SPORE PRODUCTION OF
SPHAEROPSIS MALORUM AS INFLUENCED BY TEMPERATURE

INTRODUCTION

The Problem “
The nature and function of catalase in both plant
Z%ahdwanimal tiasuea,have_haenasﬁudied by‘§revious in#
vastigators and 1nterpréted'1n the light of expeéiﬁental
data of varlous kinds., Catalase activity has been‘used
as s measure of relative metabolic activities and
physiological conditions after the organisma eﬁployed
have been cultured under known conditions and definite
stages of development. The plants used for experimen~
tal purposes have ranged frbm anaerobic and aerobic
bacteria to cereal crops and conifers.

Preﬁious investigators have shown the presence of
catalase in mycelial mats of fungl, and with other
plant tissues they have shown that the éhénges in
'metgb¢1ismuwhich accompany reproduction are attended by
changes in catalaéa activity. This suggasté to me that‘(u
withkchanges in‘metabolism accompanying spore pfoduction

of fungi there would also be changes in catalase activity.,
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The fungus chosen for experimental purposes was

Sphaeropsis malorum Pk, a spore=-producing strain isolated

Oct. 30, 1915 from a rotting pear by A, J. Mix, end a
ncn~sporuiating strain, a mutant of a sporulating strain
obtained from tha'laboratcries of the Imperlal College
of Science and Technology, London, England. These two
strains afforded aﬁ oppartunity bo‘studyﬂcatalasei
acbivxty in relation to sporulation-

The metabolic activity of plants increases with
an increase in temperature up to a certain optimum and
catalase activity might bé'expacted to be similarly
influenceds With phese ideas in mind, it is the purpose
of«this'papar to present data showling the effect of
temperature upon the eatalase ac%ivitv, sporulation and

growth of Sphaeropsis malorum .

Earlier Studies of Catalase and 1ts Activity

The literature dealing with catalase is by no means
ccnsisbent. Widely differing opinions have been offergd'
as to its nature and function. Only brief mention is
mede here of some of the literature.

- Lowe (21) (1901) suggests that catalase protects
the cell against toxic concentrations of hydrogen perox=
ide, He concludes that there does not exist a group of
-organisms, en orgen, a plant or animel cell that does

not contain some catalase, . Shaffer (39) (1905) believes
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that eabalasa protects the cell against toxic concen=
trations of hydrogen peroxide if molecular oxygen is
11berated 1n the process but he adds that if nascent
oxygen is liberated its erfect would be more harmful
than hydorgen peroxide; He reaches the conelusion,
uhowever,,frcm his experimant that molecnlar oxygen is
&11berated. Rosenberg (36) (1910) reports that catalaee
acts as an aerobic ferment. In her studiea of catalase,
she found that the autolysia of Luginus in waber daatroys
‘catalase." Palladin (31) (1910) balieves catalase to
be an anaeroblc enzyme. Waentig (44) (1915) and
Winkler {46) (1915)'fdund catalase to‘bé proﬁéih;:
like in nétufe; Von Tuler and Porgenstam (42) (1920)
‘conclude that no prOportionality is to be taken for
granted between Qatalase quentity and catalase activity,
since simply a brief warming Or.dfyidg,>6b é'trace of
poison can increase activity by 20 to 30 times, 300
to 600 per cent in,thé“casé'of‘yéaStvcélls;‘ in their
work with red blood cofpuécles they found that by
‘warming horse blood up to 57° activation was raised
170 per cent.  Oxidase and caﬁalase reaéti&hs,
Reed (33) (1916a) believes, occur separately in the
living call and he also states in another paper (34)
(1916b) that catalase 1s not universally present in
_living cells. Haber (13) (1928) also reached the
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conclusion that oxidase and catalase activity are appar-
ently independent of each other, _

‘On'the‘cdntrary Callow (6) (1923) found no traces
of catalaselin'the nine anaerobes examined, but it was
present in all the aerobes'téstsd. ‘When the anaerobés
were . exposed to the alr they did not show traces of
hydrogen peroxide nor could they live merobically even
when inoculated into broth,containing catalase, Hagan (14)
(1924)'and McLeod and Gordon (22) (1923a) have tried
growing anéerbbes on heaﬁed.blood agar in teat‘tubes
and the‘resultsjgbtained are regarded és 1ndications"
that traces of hydrogen peroxide were giver off..

‘Catalase activity has been found tb véry:with stages
of giowth. The cataiaae activity of grass seeds, Groeker
and Harrington (7) (1918) found rises rapidly as their
germination progressess In connection,with this study
it Was’alsd found that a fall in catalase activity was
aécompanied'by4a fall in reépiratibn. Shefman:(40)
,(1921) noted an increase in catalase actlvity under
after~ripening and germinating conditions of Cratae
’characteriatic of geeds with dormant embryog.nlln |

Acebééccharum and Juniperﬁs virgiana both catalase

activity and - reapiration intensity increased as dormancy '
ended and germination bagan. “In Crataegus ‘catalase
activity increased continuously up to the twelfth day

in the germinator, but the lnerease was not uniform,
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Respiration intensity increased up to the sixth daye.

In Amarénthus, the respiration as well as the catalase

“ activity’is,maintained at a ?eiabively unifrom rate for
some time, but fluctuations in the one are not coincident
with fluctuations in the other, and at times may be in
an Oppasite direction. Eckersdn (16)‘(1915) élsa‘noted
an increase in the activity of cabalase during the after~
"ripening period of Gr&taegua seeds. - wOrking with wheat
seed, Choate (5) (lQBl)\detectaa the;presque‘of;catalase
in all pérﬁé of the grain both before and dﬁring g9rmin--
ation. The‘amouhf bf catalase present incréasad‘during
the first}seven dayé at a‘rate"correspanding to.the‘rAté
of increasa 1n the respiratory activity, Through'his |
fstudies, Gracinin (12) (1926} found that in the case of -

Pisum sativum, Avina sativa,rﬁordeum_vulgare, Zea mays,

Pisum arvensé and Sinapis alba the germination of the seed

was attended by a rapld 1ncrease 1n the activity of M
catalase, the maximum activity being. reached in five days.4
‘The increase began,on the first day in all but Pisum
sativum and Sinapls where the activity fell on the firét
day, after which the activity repidly rose, The curves
of catalase activity were practically the same in all
cases . | | j

The catalase was included 1n the embryo in seeds of

Piaum sativum, Lupinus angustifoliua, Sinapis alba and

- Citrus nobilis. In Zea mays it was in both ambryo and




-G

éndosperm; - The testas of'fhé seeds studied had an
inslgnificent amount of éatalaSé, from which fact the

~ conclusion was drawn'hhag catalase’haa'a definite function
~in the catabolism of complex mciecules during‘the_germin-
ébioﬁ offseeda and tha.develcphent'of the plant, It was

 found that in the case of the cotyledons, roots and stems

during the germination of Pisum sativum and Plsum arvense

catalase activity rose in the cotyledqnéiup to the fifth
day and then fell; in the roots catal&sé activity began
at Ohce on’their production and kept on at a,ceftain"‘
rate- through a definite period; in stéms the activity

- rose on the first day of germination with a more rapldly
ascending curve than in the case of the ioots, folloWing'
'pretty~cloéely the curveiof the ootyledons. 'Experimeﬁts
© with fullyadeveloped plants'bf Lupinus angustifolina,:

Medicago sativa and Zea mays sdeed that an accumulation

of catalase occﬁrred prinoipaily in the stems, and'tha
,”conclusion wag drawn that catalase has a physiological

function in those organs especlally whoéé CGIlé are most
| - active physiologically. “

Appleman (1) (1910) found that catalase activity

of the potato decreased under théVSame conditions as did
réspiration. The catalase activity of different strains
of’uhgerminated corn decreased when germination started

according to -Lantz (18) (1927), though it increased in
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the later{stages‘of*germination to a maximum*ﬁhichxwas
followed by a decrease as the reserve food of the grain
‘was utilized, Respiration iqéfgased slowly in thé‘early ’
stages of germination and then mobé‘rapidly, while‘catalasé‘ 
activity”decreased’during thekéarly(atages.of germination \
and then inereasad*as~gaﬁmination prdgressedw Respiration
increased rapidly with a tamperéture,increasa) catalase
'"failinglto‘Show a corresponding ‘increase. ‘Some*correlation
between cétalase‘aativiﬁy and‘respiration was apparent
duriﬁg thekgermination of th@ different-strains'of corn

" at 20° but not at 10° or 30°. No warrant was found for
ccncluding that catalase is the eniyme chiefly ééncerﬁed

in phjsiologiéal.oxidatien; Schmieder (38) (1927) found
that during the process of gerhination the;catalase éonténﬁ
of seeds passed through a gfand pebiod reaching a maximum
and then decliﬁing rapidly. The course of catalase was
sald to be 4correlated with that of growth and was in
relation to the other factors concerned in germination.

Deleano (8) (1909}, working with Pinus communia, obtained

the same results for catalase activity during germination.
~ He believed that the chlef function 6f catalase was to
saponify fats. Rhine (35) (1924) noted a sudden drop
in‘the~amoﬁnt of catalase contained in the dry seed at
the start of germination, with a subsequent rise, and

interpreted this phenbmenOn to mean the sudden production
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of hydrogen peroxide or some unknown substance whidh
‘destroyed the catalase at first and then acted as a
stimulant to its prcaﬁction; She also drew attention

to the gradual decrease in catalase during the ripening
of seed» Morinaga (27) (1925) germinated rice under

both aerobic and anaerobic conditianaa His conclusiphs
‘were that in anaerobic germination of rlce aeeds

¢ata1ase does not increase, but in a medlum with a ..
‘reduced amount of oxygen catalase increases alowly..:
A'Aarobically-grown seadlings With high catalase activity
 u&e much more oxygen than do anaerobically grown seedlinga
“with low catalase activity. Catalase activity once increased
' by aerobic conditiona decreases during anaerobiosis while
ﬂ tha growth of the plant cantinues.' Knott (16) (1927)
noted a difference in bhe catalase content o? leaves of
‘spinach and celery. The younger and older leaves of |
‘epinach snd celery are usually low 1n catalase activity,
;while the 1eaves of splnach and celery 1ntermed1ate in
aga have a higher and approximately equal activity., In
‘épinach the catalaée cbnﬁent décreaaes in the tip of the
’stem on which the flowers are born in response to a
longer daylight periodu ‘ ‘ ‘
| With reqard to the effect of heat and light upon

catalase, Burge and Burge (4) (1924) fonnd that a fall

in temperature produced a decrease in catalase content



-‘-.9‘-}‘
of Spirogyra, and a rise 1n‘temperatur§‘§3uéé§ én‘ingréé;e.
in keeping with the fact that a fall in temperature
decreases and a rise in teﬁpéfgﬁﬁre’igcrqasés;thefrsspiru
.atory'metaboliém,df5the‘§1éﬁ£égjfincréaéé in‘1ight,aiéo‘
.ﬁébﬁﬁééd‘an increéae'in the cﬁtaiasé'of'Spirogvra'1esé'”
'1extensive, than that broughh aboub by a rise in temperw,
;ature, in keeping with the fact that increase in 11ght B
>‘13 less affective than a, rise in temperature in 1ncreas~
,ing the metabolism of plants. The conclusion which .
Morgulis (26) (1921) reached from his study of metabolism
was that the amount of catalase is not a measure of
metabolic activity,j ‘Crocker and Harrington (7) (1918)_
decreased the catalase actlvity of Johnson grasévseed
by a lafge‘p@rcentage by heating to 81° G.'énd‘degﬁroyed
all catalase by heating to 100° Co for five hours.,
When untreated Johnson grass seeds ‘were retained foﬁ
one year in an ineubator at 20° Ce the catalase activitv ‘
‘was greatly reduced,,put the germination of qohpson »
grass seeds at 200’0{ almostAdbublesygatalase activity.,
. Morgﬁlis (25) (1929) claims that the velocitf and extent
of heat~ina¢tivation_of datalase depends upon the hydrogen
ion concantraﬁion of the enzyme aolution. .It was con=
cluded that 65° wag the eritioal temperature for the

i

was 1nstantly,inact;yated,at%gll_pH yglues.‘ Ultanviolet
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rays werée found to be the mdst effective portion of the
gpectrum in inactivaeting catalase by lighb. Inaétivation
by light wa$ﬂfound'tp be greater in an alkaline than in :
either an acid or neutfal mediume Von Huler and Laurin
(43) (1919) reached the conclusion that standing'in |
sunlight'WGakened the catalast activihy of living cells.
  8&$9111 and Stern (2) (1910) believe catalase to be |
deatroyed ov light, no differeqce in the rate of destruc—
tion»being.evident»whether it is in media containing
oxygen or note Taking the opposite view, Begeman (5)
(1914) says that various lengths of light rays acued
specif;cally uponucﬁtalase and gr&duallv increased its
amounte. An increaae‘in temperature 1ncreased‘the‘
catalasé contéﬁt of.seedlings exnebiméntéd uﬁnn. “hé
‘observations of Bmyle and QVGonnor (9) (1930) show that
cold weather decreaaea and hot summer weather inereases
the catalase of,pine needless, Overhnlzer (29) (1928),
working with four varieties of pears, found that‘the
effect of the storage temperature’upbn catalase
activity varied with the duration of the storage period

and the temperature at which they were stored.



| Methoas"ana Procedure
The &aintained Temperaturestl

For & low temperature an electric refrigerator was
empioyad which maintalns a temperature of 6~10 C. For
‘medium temperature a 20 incubator was used, For.the'
high a 500 incubatcr was employed. The 1ast two showed
variatians of less than two degrees.

The culturas were grown in 150 CeCo Erlpnmeyer flasks'
'protacted from 11ght by black paper wrappers. Each flask
containsd 80 cecy OF starilized nutrient solution.

The Nutrient Solution o

Coon*s eulture ‘solution was selected as the nutrient
solutionvto be used in this experiment because it contains
all the,necessary'elements forbfungous growth andvéoﬁtaihs
nothing which}ebuld combine with éhy'of the Othef conteﬁts
in the solution and form a colloid which ﬁight interfere
with the results., Coon's culture solution eontains tha
following ingradients: |

MUSO4~~-—~~--~~~~~~~1,23 gms,
KH2P04~~~~w*~-~—~~~~2.72 gms s
KNQgamsmsmonvcnnanaa2 02 gms;‘J
Maltogeuwmeencnawnaa 2 ong,
Hg0mwmemanowmnuwenas] 000 cacs

" The flasks containing the solution were sterllized

in an arnold steam sterilizer.
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The Fungus Used

Sphaeropsis malorum (a sporulating strain and a

non=-gporulating strain), was selected for this study
because this fungus can grow at a rather high temper=-
ature and in either 1ightlor dark., The main reason for
g@lgcting this,fuﬁgus was to qompare'the;effGCt}whichkv
.aporulatich has upon catalase activity;_ The sporulating
‘aﬁfain ﬁill gporulaste in oither light or derk but the
qén~sporulating étrainﬁhever produces spores under any
Endwn,conditiOnsa

The L periment ‘Periods

' Both apoﬁulating and non=sporulating straihs were
tested for catalase a%t time intervals of 14, 21 and 28
daya;' Cultﬁres'ﬁhich were‘grown to,éheck up on growth
wére also dried and weighed'at the same time intervals.

Procedure for Catalase Tests

After the solution haa been filtered off, the
mycelium was auperficially drled with fllter paper.
Five c.cs of hydrogen peroxide was used to'tégt 0.25 gm,
of mycelium. Sufflelent caleium carbonate was used to
neutralize the hydrogen peroxide and any acids.which
might have been present in the mycélium¢ The mixture
was shaken continuously for 10 minutes in a water bath
maintained et o temperature of Zéd Ce Every‘minute an

accumulative reading was taken of the amount of oxygen
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given off ln the gas burette. .The speed of the catalase
apparatus was 1%0 complete excursions per minute»

Apparatus and Procedure For Measurlny Growth

| Gooch filters were prepared and drie& for several
rdayu in an electric ovens  The filbers were carefully _
,:Weiwbed after they had bean allowed to cool 'to room

-tenperature 1n desaicato 8s ffter the weighings had been
‘ made, the nutrient solutiu was filtered off through the
Gooch fllteru with a suction pump and the mycella] mnats
>placed in ths electric oven to dry for severql days.-
Tha filters plus the dﬂy mvcelial mats were carefully
welighed. The differences in the welghts of the filtera
'gave the dry weights of the ﬁycelial mats~ .
Genersal Plan of the Experiment

It was planned.to arrange the tesﬁs in such éuway»

~ that the reléti&n»of‘cataiagé to sporulation, growth
,aﬁdltemperafure could all be tested at one time;‘ Thﬁee
flasks of the sporulating and three flasks of the non=
sporulating strain were started to grow in the refrigarn
ator, the same number 1n the 20 ‘room and tha same number
in the electric incubator, at the ceme time». After 14 days'
one flask of the sporulating and one of the non—spofulating
strain were removed from the refrigerator, as weli as two:
from the 20° room and two from the electric incubator,

and tested for catalase. This procedure was repeated at
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21 and at 28 days. This‘exbefiméht-was repeated six times.
. This same plan was carried out when tests were made ‘to

'check up on growth.

Rasults and Disaussion |

o Whe averagedfreuults of the tests for aatalase are
 presentad in tables l, 11, and 111« The three main
errtical sectlons af the tables oarrespand o0 the three
perioda used and the two horizantal seetions represent

the two strains of_Sphaeropsis malorum. Bach table

repreéents a different tempeéaturég ‘Eéch group of valﬁes
represents a‘ainglé experimehﬁ‘pfefofmed«six timeé;
| *Thé)highest values of eiﬁher sﬁrainlare fbfyﬁhe

¢u1tufes subiected to 30° O; on thé,l4th and»Elét déys
(see table 1 and fig. 1 end 2). o

At 30° C, the values of hoﬁh strains decrease after
14 days (table 1 and figs. 1 and 2). At 20° c. ‘the
values of the eporulating strexn decrease alfter 14 days
(table 11 and fig. 1) but the values of the nonwsporulating
strain increase at 21 days and decrease at 28 days (table
11 and fig. 11). There is no deﬁrease in the values of
either strain at 6-10° C. (table 111 and figs. 1 and 2).

The wvalues of theisporulating étrﬁiﬁvaré slighily
higher than the values of the nonéspor‘ulaﬁing strain at
all temperatures éxcept 20° ¢, Aﬁ 20° 0,‘the values



of the non~sporu1ating strain are slightly h:.gher than
those oi"tha sporulating stram on the 2lst day.
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: TﬁBLE 1 v
Average Reaults for Six Separate Tssts of the Catalase

Activlty of Sphaerogsis malorum Grown at 50° Ca

ST 1z &ays 51 days | 28 days
Tonmper« o
ature [TIn PP o?’“in Gees of 02 Linpcece OF
Cheeon E ogg%ven ‘ given 1 |92 given
v Ty cff R off ~
SpOI”"‘ : @5000.. -1 A e BE+ . 1 ‘ 3&53 1 . 20 xa""
ulating E 2 ) 5.,03+] 2 | 4.,68F . |1 2 | 3436+
AETRERE B 3 | 543 ] B | 5428+ |V 3| 3.6
Strain c 41 BeBET | 4 | Bedlt ] 4 | 3.86+
o B ] 5,73+ 5 ] .05 G | 3.9
6 | 5.9 6 | 5.65 6] 5461t
7 | 603+ 7 | Be71F Tl 3.934
B8 | 6,13+] 8 | 5,73+ 8 1 3.93+
O 1 6.2 - 9 | B.75 . 9] 3.95+
10 | 64,26+ 10 | 5,75 10 | 3.96+
Non=- C30°C,] 1} 1,93+) 1 | 2.8 0 U B )
. 8por~. o 2 | 2,73tF 2 ] 3.75 2 1 2,35
ulating B ] B8 | 3 | 4.55 -3 | 285
4 | 4.,2611 4 | 4.95 4 1 J.22+
Strain 5 | 4.8 5 |.5.1 6 | 3.52+
, 61| 5 . 6 | 5425 6 | 3465
T ] Se1l3t] 7 | 5.3D Tl 3.7
8 | 5.2 8 | 5.35° -8 | 3.75
9 | 5633 9 | 535 9 1 3.9
10 | 5.4 | 10| 5,35 . 10 | 3.95
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m}am 11 ’

Average R&sults for Six ﬁeparate Tests cf the Catalaae

Activity of sphaerepais malorum Grown at .20° Cu

| 14 days | 21 days o 28 days
Tempers. . SRR
ature | VIR Gecs oI TIIn[Cs0s T 02 “WIn] ceCs. O
: . Oggiven .given ; Og given
, of'f |- off | off .
Spor= | 20°C.| 1] 1.41f] 1] 1,83+ 1] 13
ulating L 2] 26411 2 ) 2.26+ 21 2.+
. y 3| 2.,96+) 3| 2.9 31 2.8+
. 5| Be9 5 | Z.71+ 51 345
6| 4¢23 | 6| 4,03+ 6| 3.56+
STl 4438 7 | 4.23+ 7 4,17+
8] 4.56+] 8| 4.4 8| 4.4
10| 4496+ 10 | 4.66+ | 10 | 4,65+
Honw 20%.| 1| +86+] 1| 1.83+ 1| 1.11+
spore= | 2 1.01+ 21 2,73+ 21 1.9
ulating -3 5| 3«29t 5| 2,68+
: 4 2 46+] 4 3276 T 4 304+
Strain B 2.79+] 5] 4 B | 335 .
6 3,00+ 6 4,16+ 6] 3.71+
8] 3.+43+| 8 4,46+ 8 4,08+ .
91 361t 9| 4.8t | 9] 4,2
10 3761} 10 4,73+ 10 4,26+
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| TAELL 111
Average Results for Six Separate Tests of the CBtalase

Activity of Sphaeropsis malcrum Grown at 6=10° Go |

f114kdays <l days 28 days

Temperg L
ature | HIH G.¢» O Uif GeCs OF O, Mig CsCe OF
& | Oogive 7| given ~ | 0g given
off |. of £ ' off .
spor- | 6-10%L . 1| .06+| 1| 79+ 1 W56+
ulating 2 eldt] 21 1.2 21 1.03+
Q. .3 Jd6+|. 3| 1.38+ 31 1.20+
Sizrain; ) 4 10+ 4 1.53+ 4: 1.6 .
. B #2211, 51 1.63+ 51 1.76+
Bl W24t} 61 1.7 6 1,93+
7 . a26t . T1 173+ '7 1.96+
; 8 28+1 8l 1.83+ gl 2.04+
, .9 28t) . 9 1.93+ 9 2.09+
10 «28+1 10 199+ 10 2,19+
Non= 6-10%l, 1 A 11 B6+ |1l .2
sSpor- ‘ .2 46t} . 2 +58 21 .48+
ulating 3 46t 3 8 3 269+
, 4§ b6+ . 4 «86 +- 4 93+
Strein 5 46t 5] 1 51 1,15
. 6 «46t] 6 1.1, 6] 1,38+
7 246t 7 1.15%t 7 1.48+
8 o406t 8 1.21+ 8 1.59+
9 4611 9 1,25+ 9 1,69t
10| .46+] 10} 1.31+ | 10| 1,76+
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FIGURE 1. Representative temperaturé graph9~of catalase

activity of ophaePOQsis malorum (Sporulating strain),_

grouped according to perioda of growth.
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- FIGURE 1l. Represéhtative temperature graphs of catalase

" activity of Sphaeropsis malorum (non=sporulating strain),

grouped according to periods of growth,
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- The results dr'tasés“fdr'gfowﬁh*aré prééeﬁted iﬁ
%abie I?; The three main vertlcal saot*ons of the table
corresmond to the three tamperatures used and the two
horizontal seetlons,represent the two strains of

Sphaeropsis‘malorum; The dry wéivhts of the mycelium

"are given *n the three subdivisions of each main vertical
section, Thﬁ é“y weights of the mycellal mats of the
sporulaﬁinﬂ stra*n are ercept ab 200 Ce higher than ihose'
of the non=sporulating strain, Tha;weights‘of both
strains are ;Qwest at Gﬁigquw, highest st 20° ¢, and
decrease ot 30° Ce '

PARLE IV

B=I0%C. | 20°Cs ; ~B0°Cy-

14dayé21day328dgysl@day$2laaya28days Idayp2idaykobdays

Sport ,0039 ,008Y .ozsé #1235 .1207 ,1097| .1025 .087% ,0826
ula~ . : ' ' : :
ting

Strain

Non=~| »0054 ,0060. .0107 41173 ,141% .1303|.0928 ,0879 .0826
spor+ o = ‘ ) »

ula=
- ting|

Strain




. Summery and Conclusions

 The results of an experimental study of the catalase

aetivity'of Sphaercopsis malorum (a,sﬁoﬁulating,and 8 NOMN

sporﬁlating atrain)'are herein reporteds In each catalase
test the fungus was transrerred to a culture flask contain~
1ng 80 c.c. of atermliaed Coonts culture solutlon.. Three
' 'temperaturea_(6é10°,~20 and éO?) were employed for growth :
‘péricdé,qf 14, 21, end 28 dayss At the end of aaéh‘growth
gpéﬁiqd;the @ﬁdeligl‘maté weréltested for catalase. ' The
'améﬁht‘éf’oxygen glven off wae used as pﬁe measuré‘cf
daﬁélase activiﬁj; | "
,The‘reﬂults,qfkgrawth measurement are also presentéd.
4The &ry'weiphts of the mycelial mats were used as measures'
of growth., The conditiens for growth study were the same
as for the study of catalasa activmty.

- The growth of both straina ox Sphaeropsls malorun

is greatest at 20° Co At 6w10 Cs the dry weights of the
mycelial mats of both strains increaae after 14 and 21
days. The dry weight of the mycelial mats of ﬁhe a?or-
’ulating’étrain dec#ease éfter 14 and 21 days at 20°‘and
30° C. The weights of the non=-sporulating strain also
show a decrease after 14 and 21 days at 30° C. but at
‘20061>theré is an increase at Qlldayé followed by &
'decrease et 28 dayse. The decreése in weightslié due

to autolysis. Autolysis of the sporulating strain at
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20° ¢, begins before the 2lst day while that: of the none-
| snorul&ting strain does not begin until after 21 days.
Tbe catalase activity of both strains is 3easened by
autolysis a8 shown by the fact that the catalase valuea
-decraase as the dry weight of the myoelial mats decrease.
;‘While the vegetatlve growth is not so great at 50 F. as
- .at 20° G, the fungus sporulates batter at 30° Co Lvidently
there isuan 1ncreasalaf_catalase activity accompanying
,sparulat?ongr ince the‘catalasé activity'df'ﬁhe spbrulafing
straln is greatest at the temperature most favorable to
Bporulation aﬁd the catulase activxty of the sporulating
vfstrain is also‘highev than that of the non»sporvlating

strain at all temperatures.
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