













































































































































































































































































































































































is much lower on Czapek agar than on the other three

media but the rate of growth of Tetracladium

marchlalanum and Articulospora tetracladia .n Czapek agar

is as hieh as that on the other medila. Another striking
feature of the growth rate on Czapek agar 1s that

Clavariopsis aguatica, in whicn the growth rate on the

other three medla 1s greater at 2500_ than at EOOG.,
grows more rapidly at 1500. than at EOOG. and 2500,, when
it is grown on Czapek agar.

At 3000. the growth rate is on the whole much lower

0
than at 25 C, Thig is most marked in Tetracladium

marchiglanum and Articulospora tetracladla 1n which the

growth rate falls to zero at 3000. The interaction
between medium and specles at BOOG. differs from that at
2500. This variation would, however, reouire confir-
mation,

To sum up the analyses of all the treatments 1t can
be said that there are clear overall effects of temper-
ature and specles but that the effect of media other
than Czapek agar is only apcarent at 2500, and 3000.
The general rate of growth increaseg with lncreases in
temperature from 50 to EOOC. and drops wlth further
increases in temperature up to 3000. The specles all

have different general rates of growth and can be arrang-

ed in an ascenu.ng series Tricladium ~racile, Tricladium

splendens. Tet..cladium marchialanum, Articulospora

tetracladia and Clavariopsis acuatica, The general

growth rate on Czapek agar is lower than on the other
three media. The difference in growth rate on the other
three media 1s only apparent at 2500. and at BOOG. and
the order of maenitude of groyith varies between the two
temperatures, There 1s a Tall off in erowth rate with

0
a decrease or ah increase in temperature from 20 C, in

all species except Clavariopsis aguati.a which on all

0
media cxcept Czapek arar grows more rapidly at 25 C,
P P : : I
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than at EOOG. the fall off in the growth rat~ of this
0

el

species occurs above 25 T, All the species ___cept

Tetracladium marchialanum react to all the media exXcept

CUzapek agar in much the same way. On Czapek agar

Tricladium gracile, Tricladium splendens and

Clavariopsis aquatica gro' much more slowly than on the

other media and Articulospora tetracladla and

Tetracladium marchialanum grow at much the same rate as

they do on the other media.

(b) DI SCUSSION,

In a discussion of the relative growth rates on
the various media at the various temperatures it should be
borne in mind that growth is expressed as an increment in
diameter and therefore by a linear measurement and not by
one of volume o. welght, So that, for example, it
appears from the results that plain agar is a more suit-
able medium than malt agar. Jdowever, from an examination
of the gross characteristics of the fungl on these two
media 1t 1s almost certain that, 1f the volume or welght
of the colonies were to be measured, the compact colony on
malt agar would have a .arcer yield than the sparse but
spreading cclony on plain agar,

Another important consideration is that in this
investigation possible variations in humidity were dis-
regarded.

It seeme worth notineg that in cases, where there was
1ittle or no growth at 3000. during the pveriod of twenty
eleght days, this treatment was not lethal, as, when the
cultures were removed from this temperature and placed at

o
20 S, ,%the colonies estarted to crow,



123,

{c) CONCLUES. ONS,

There are marked differences in reaction to temper-
ature and medium hetween species, as represented by these
isolates, However, only one 1solate of each species was
used in the 1nvestigatlon and, as 1t 1s well known that
different 1solates of the same species of fungus may show
congiderable variations in growth characteristics, it
would be necessary to investigate the reaction to var-
iations in temperature and medium .. several isolates of
each species before attempting to characterise the spec-
ies, Similarly, it would be necessary to 1lnvestigate a
larger number of specles before any aeneral statements
could be made of the reaction to temperature and medium
of this group of aquatic Hyphomvcetes as a whole. How-
ever, 1t seems8 of value to draw tentative conclusions from
the available experimental results,

(1) The ereneral reaction to variations in temper-
ature is an increase in growth rate with increas-
ing temperatures from 50 to 2000. and a fall in
growth rate with further Iincreases 1n temperat-
ure to 3000, The optimal temperature lies
between 150 and 2500. most probably at about
2000. This confirms the conclusion of Tubaki

(1957) for thirteen specles including

Articulospora tetracladia grown on malt agar.

(11) The ceneral crowth rates on the four media are
all different. The growth rate is highest on
maize agar, followed by plain agar and then
malt agar and is lowest on Czapek agar, It is
however hiegnly probable that this order would be
different, if growth rate were to be measured
as a volume or a dry weirht of mycelium rather
than as an increment in Jlameter,

(1i1) The growth rate of each species irrespective of

medium and temperature 1s significantly
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2 cm, of sterile moist sand, The twigs were examined
from time to time and the sand was occaslonglly moistened
with sterile distilled water, After nine months no

fruiting bodles of any sort had heen produced by any of

the fungl,












APPENDIX 1.

a) Preparation of media,

b) Isolation in pure culture,.









TABLE TASLE OF TiCREENTS IN DIAMETER IN M.M., FOR THE FIVE TWO DAY PFRIODS FROM THE SIXTH TC THE

STCIEINTH DAY,

TEM TRATURE, 5 15 20
pecies | Time 2 I 6 g8 |10 2 it 6 g8 |10 2 i 6 g
Agar
g —:1—1: 1.0 | 1.2 (0.8 |1.2 [1.2 | 3.2 [3.2 |3.2 3.0 | 3,6 | 3.4 .6 u.i
:gf-f,“ Czapek | C.1 | 0,6 |Oo4% 0,3 10,9 |1,9 2.2 (1.8 |1 1.5 | 2.0 | 2.1 | 1. 1.5
§§ Piain 0.7 |2.% 11,0 t1.4 [1.6 [ 2,8 2.3 (2,3 |27 [2.6 |35 |32 |3.2 ]| 3,0 .2
e Yaige ¢.,5 | 1.2 10,7 10,8 |1,1 | 2.4 |2, 3.0 | 2.8 | 2.9 | 3.4 | 3.0 | 3.3 2.9 | 2.7
o Talt 1.1 | 1.6 1.3 J1.7 1.6 | 3.0 2,6 |L4.0 |[h.2 |4 0 |m.9 |[L,oO ;4.2 h‘? > 2
5% " Ceapek | 1.2 | 1.4 1,9 }1.7 [1.2 |2.%2 [3.7 |35 [3%7 |3%2 5.3 |5.2 4'3. b.w 15,
%% Plain 1.1 | 1.5 1.9 1.7 1.3 | 3.2 |2.5 2.4 12,0 2.6 | 4,7 | 3.5 | 3.2 |26 ] 3.2
EE'*‘ Halze o.% 11.2 |07 J0.7 {0.2 |1,0 |0,9 0,7 |1,0 |1.0 2.0 [1.3 {24 | 2.1 6
§§ Malt 1, 1.2 |0.& 10,5 11.1 |3.2 |3.6 |35 (2.7 {3.3 |34 | 3.3 |37 |32
E% Czapek | 1.0 | 1.2 J1.9 |1.5 10.3 | h2 |38 \H7 3.8 (LoO |43 |L5 | 3l k1
E% Pl=in 2.C 11.2 (1.9 1.1 [1.3 | 3.6 |45 (41 3.4 |32 16,3 |51 |5.2 |49
Eg “aize 0.9 '"1.2 1i.% |1.7 (1.3 | 4.0 [W 3 k2 13,9 (L O |50 |KR1 (4.7 (4.2
: i
: gq; Malt 2.1 {1.3 j2.C |1.5 [2.5 | 3.7 |3.9 |45 |3.8 '3.3 4.7 |5.1 | 5. | 5.7 | 5.2
‘?ﬁ Czapek | 1.5 1.0 1.1 |1.1 |2,0 | 3,3 (3.3 [3.3 [2.6 |2.7 |43 |39 |32 |z7 R
E:E Plain 2.7 |1.5 |1.4% |2.1 [1.2 |4 3% (A6 L5 |42 (41 148 |51 (5.2 |45 |5 0
Lo daize | 1% 1.2 [1.9 [1.0 [1.9 [L6 [b7 |48 |46 |50 [5.0 |54 |s5.2 [5.3 5.0
= ¥alt 0.9 (1.5 |1.5 1.9 [2.,2 |45 45 |k9 |46 (5.2 |45 |54 [5,0 5.5
E%g Czapek | C.7 | 0.2 |08 0.2 0,1 |0.9 1.2 |1.9 |2.2& |3.2 0,3 0.4 | 0.3 | 1.2
g o Plain | 0,& |1.2 1.2 |1.5 |1.7 |44 |uw |u5 i, fu 3 |ueg |us (53153
§§* Maize 0.6 | 0.7 0.5 [1.0 |07 |7.% |4 |47 w2 |4z |61 [=.4 |54 |=.9
|

Fach value is an sverase of four diasmeters.













TABLE C,

VARIANCE TABLE FOR ANALYSIS

OF VARTIANCE OF TARLE R,

Item, Ssum  of Decrees of Mean Variance Probability
Souares Freedom Sguare Ratio.
Main Temperature 122264 4 3056, 61 686,76 0. 001
effects, Medium 2819.7 3 9739.91 211.22 0. 001
Species 23%] ,69 il 552,492 130,99 0. 001
1lst order Tempe rature—Species| 3%221,70 16 201, 36 45,25 0, 001
interaction Temoerature-Medium 311,30 12 £7.61 15.1© 0, 001
Specles—Medium 2hl , 45 12 202,49 W5, 73 0, 001
2nd order Temp.-5p,~Med. 2107.57 L& 4z, 01 q 27 0,001
interaction ‘
Residusal Error 268,16 185 h.ohs
TOT AL P6828, WL 29k

Total degrees of freedom and error derrees of freedom are reduced by H to take into

account the five "estimated™ values indicated in Table B,
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TABLE OF SPECIES-¥TDIULI INTERACTIOI TOTALS OF

INCREMENTS IW

T AT G
DI ANMETE

R FOR THE TEN DAY PERIVD,

' ‘% Tricladium | Tricladium | Tetracladium | Articulospora | Clavariopsis! Medium
tedium gracile ¢plendens m-rchnialanum | tetraclacdia Aguatica Totals
Malt agar 130.5 172.0 138, 0 22€.0 244 % 919.¢
Plain agar 130, 0 140,57 247.0 234 0 2RE .5 1007.C
Maize agar 151.% 190.5 294 0 261.5 P5R.O 1Coh. 7

fpecies totals 12,0 509, 0 61%.0 721.5 747.0 7022.5

(TTT4)



Correction Factor — (3022.5)2:: 9135506, 25
14C 180

= 50752.8125

Bums of Scuare for Tempersture

2 ) -
- (306,5) + (90%.5) + (10%2,0) + (775.5)2 -

145
H0752.3125
= B7460,8611 - 5KO7R2,812%
= 6708, 0L&6
Sum of Squares for Medium
2 2 2
— {919.0) + (1007.0) + (1096,5) ~ 50752,8125
60
=51015.3708 — 50752,8125

=262,558%

Sum of Souares for Species

e
(L12,0) 4+ (505,0)° + (612.0)% (721,5)%+ (767.0)%
35

~ KO7R2,8125

= 53151.2565 -~ H0752.8125

= 2398, LUl



(%)

Sum of Squares for Temperature — Specles Interaction.

—~ 551902,75 - (50752,8125 + 6708, Obg6 + 2398, W)
9

= 61322,5278 - K9y%ha, 3055
= 1463, 2023

Sum of Sdquares for Temperature-¥edium Interaction.

— 872038,75 ~ (50752,8125 + 6708, 0485 + 262, R523)
15

= 581%5,9167 - 577234194

=412 4973

Sum of Sguares for Speciles—iedium Tnteraction.

- BU7115.75 ~ (50752.8125 + 262.5hR&3 + 2394 Lilh)
12

= 53926,3125 -~ 53413, 2152

=512.4973









b) Standard Errore used in the analysis,

(x3ii)

(1) Standard Error of the difference between means.

3,E, of difference het-reen means = {2 Error mm
\l X

where Error 1s obtained from the Varisnce Table

and X = number of values summed and averaged to

obtain each mean value,

TABLE OF X VALUES ¥FOR ANALYSTS EXCLUDING CZAPEX

o}
AGAR AND 30 C,

Means X
Temperature 45
Medi um 60
Species 36
Temperature-Specles 9
Temperaturec—redium 15
Species—Medium 12

FOR ANALYSIS INCLUDING CZAPFK AGAR AND 30

C

~
o,

5.E. of difference hetween replication means X = 3

5, E, of difference hetween medium means for

gach specles

=15

(11) Standard Error of the difference between totals,

3,8, of difference beteen totals= ’Error T
X

Where Zrror ig obtained from the Variance

Table and X = number of vslues summed to

obtaln each total,

For B.E, of difference hetween replication

o)
totals excluding 30 O, x= 3%,
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