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CHAFTER I

INTRODUCTION
Bisset, in his book, The Cytology snd Life History of Bacteris®
gtateas “In multicellul:r bacteria the main growth of’thn cell wall is at
the Junction of the cell wsll snd ¢ross walls." Thnls is interpreted as
referring to the growth of the whole organisa. ﬁnfortunataiy, th&fe iz no
refersnce to exrerimental date to support this theory. ‘ ‘

Thlis was the only reference geen that pertsined to the zode of
growth of sn individual bscterium.

The nurpope of this thezie is to present duta to show the wode
of growth of the bacterisl cell. As & corollary, data le »resented

congerning the rate of flagellsar growth.




CHAPTER 11

ChTERINLE ABD pETHOLS

The orgarlss used in thage esperliients is & atraln of Listerie
monocy togenes, which lg choructerlized by straight flagaila. Thig straln wee
used becsuse 1, tne tyre of flegellation is conducive to accurats messurement
sna &) this organise hes yoou neritrichous flagellstlon at 20° Oy pnd 1is
strichous st 38° ¢, y

Ine eode of lsolation of the filamentous orgsnisums is as £ llowss
& nutrient spar rlste 1s strezked &cross the genter. Upon Iincubation hesvy
growth is ssen .long the line of inoculation which is surrounded by & light
file ~f growth. (ultures obtained by fishing from the light perlphery show
nlnety to one nunired psrcent as filsmentous, Ihe genetlc stablility of there
fllenents (larger than 5.6 mlcrons) appesr, out this msy ve cue ts the
presence af vistle rode vhich, »ith & more sctive metzwollss, soon outgrow
the rilsventsus forw.
Ihe mediec used throuphout the esperlments consloted of .5% casitones
S yruel evtracty 17 xﬁﬂ?¢4 In distilled water. Sterilizatinn of medis wos
Carries cut at 15 rounds for 15 mi:utes. For fllament isolsti'n and nlate
fountas, 1.5: sgar w.p added to the sbove zedia.

The sroeedure for staining wes esrried out secording to the method

of Lellson.”




¥sasurements vere wede with 2 Bsusch & Losb mlericeter. Dats on
the length of flsgelle was obtsined by messuring frouw the tly of the flugellum
to the ooint of orlgin on the cell. Deta lsodelled in the tables "Pletance
vetween Flagells" wos the distunce cetwsen wny two flagells regardless of the
side of the organise frou waleh they appesred.

lhe method emrloyed had the ssme pensrsl ocutline in esch gxneriment
vhere detalls, when necessixy for ¢larificcil n ~f the axmerigent,’are listed
vefore lndividus!l emeriments. The bagic rrocedure was to inacul&éo 1 loorml
of stock oulture of e monocytogenss kept st 4% G, into 200 ml. of cagltne
broth. Tnle broth wse rlaced in an incubstor of desired temrersture untlil »
il ht turvldity wee evident. Inis culture r58 then transferved to s seo-nd
incusetor of different tesrer.tire. {4 ig fros this latter !noubator that
alivuots ~ere tsian st veg.gnated tlses for sisining.

After &« set of rreliminary tests rlicuota were taken for rlate counts
3t the sume time the stein #llyuot wes removed. The sliguot for the plate
Sount was alluted to the desired concentrstion using caslitone troth as the

diluent., & portion of the alluted culture wes then inoculsted into 20 gl. of

Casitone syor, After mixing, the culture vee poured into a petrl oish,

AMter <

int 72 pours, counts were m.de with the ald of a wuebee Crlony Uounten




CHAPTER III

RESULTS




Exceriment fio. 1

A porslon of the stock culture of L. gonogytorenep waa inoculsated
into 2./ al. of cusitone oroth and rlaced in » 38° U, incubstor. “hen a heavy
density wis ovmerved, new broth was sdded until the oririnsl culture wua uarely
turvia.  Jhe diluted culture wes thoan nleged in & 16° . snter bath for five
minutes, s7ter zhich it was rlsced in & 200 . incubstor. Oesples were taken
nourdy for sn elght hour rerlod. :

in tnere sllguote, coth fllements {(grester thsn 5.6 wierons and
short rode (14 = .7 slerons; vers creszent. “hen the seasurements we e nade,

these two tyres were secsraisd. The intermediste form, 1.e. .7 t~ %.6 sicrons

%8s not megeured,
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Experiment Number:  } ¥Filaments
Incubation Time at jay Hour ot 2% C.
Plate Count:
Soma Flagella
Length Number Length Distance Between

No mesgurements were taker. Orgenisng in this perdied \ﬂmm mn-fla;gall&‘wd‘

L




Experiment Number: 1 Filaments
Incubation Time at Sth  Hour at 200 c.
Plate Count:
Soma l!u_______gellfa
Length Number Length | Distance Between
5-9 5 1.3 - -7 "» 1-5 - 101
7.1 6 7 - 1.1 - .9 - 1.4
1.1 v
7.2 5 lo/ - 06 haad 1.5 — O
6.7 7 06 - .7 had .1; — 2.8
0_3 hnd O
8&1 5 103 - 104 - lol — 3-9
6-7 8 -6 had 1-0 had 101';. - -6
O - 2.1
8.’{" 7 lo} - 192 _.6 - .209
1.2 -0
llog 9 04 - 3-‘{‘ haad 05 baad lgé
-5 - lol - 8
509 7 105 had 1-‘{" - 1.2 - 1‘6
0 =0
7.65 6.5 1.29




Experiment Number: 1 Filaments 7
Incubation Time at 6th Hour st  20° ¢,
Plate Count:
Soma _Flagella_
Length Number Length l’ Distance Between
1408 17 QA - 100 bl 08 hed O A O
1-0 hd 0_9 "'¢-5 had 2.0
-“'If - t:.«-g hnd l-o haad 2.1
05 — 09 - :5
7.6 10 u"l’ - 03 - 2.1 - -4 - 19
1.8 - 106 - O
'707 9 -9 - '5 - 3-.‘5 - 106
l.l - GA' had O hand O
1109 9 07 - 108 - .5 b [*-l
log - v9 had 1!7 honed O
708 6 .8 - ;-)-6 had 106 - 07 had 0
9'0 ll A.O - 2.4 - 01‘ - -5
06 hand .4 - -7 el 0
6-2 9 l'O - 1.1“ e .2 hond 07
207 et O
1009 16 07 - -4 hael o6 - lol
101 - 102 nad qA b -7
1-2 - O
7-7 ll 101 - 103 - a& bt -1
1.3 - .9 - .1 - l.dv
5
7¢6 10 oA - 08 - .9 - 103 - -5
.5 - O
9.1 10.8 1.12




Experiment Number: 1 Félments
Incubation Time at 7th Hour at 20 C.
Plate Count:
Soma Flagella
Length Number Length Distance Between
9-}. 8 1.0 - ‘4’01 b .7 - 1.1
1.1;' b 0 - ¢O
508 7 2.5"1'1"' .z“""O“‘o
1.3
706 17 -7“" '5“ 06" 05“ .7
-7"~9"'-4’o7"o4
D haudd -8
8'5 18 03- 05"’ 05"‘ 07" .6‘
'3 b -5 had 1-3 - ss
111"108"04"05“"0
8!1 lO 07 had -Z’ bl -6 - -9 - 08
09 - 07 had 1.0 - 0‘4
709 14 >-7 -~ . 7 - og b 06 - cg
-4"1.2"-8"'-6"‘3
1.0
6.6 10 llf - Q’j" - . - ;'303
106 hand 08 - -3 bl Q - Q
706 16 -7 - 1.‘2! - 06 - 1:‘)
1'1 A '9 - 100 - -7
03 had G
lOol 12 105 - 09 - lq‘{*' - 03
05‘08""8"’1'3‘38
0 - 1.7
700 7 o? had o9 had 07 - 1-‘8 - 0
2.5
¥ 3
| e 77 11.9 .90




Experiment Number: 1 Filsments ?
Incubation Time at 8%h Hour at R0° .
Plate Count:
Soma _Hlagella
Length Number Length : Distance Between
603 13 O - 06 - iA’ hd 06 - lol
1.7 bend ‘.l’r' "'; 35 had 04
8-6 15 O - 07 hnad ;6 - 1-2 - 07
07 hadd loo - 06 - 04 - 07
1-0 - 100
704 13 100 hand 05 - 10‘4’ - 1.0
"j‘-'oo - 105 hae 1»5 b O
8-0 14 .5 — O bd lo;;'. - .5 o -Z}
103 - 07 - -7 bl 04
102 - -5 - sA
7'0 15 ’;} - 106 - 1'3 - 04 haad -5
. . .3 had .5 - .‘4 - 1.0 b c6|
oh
lOtO 20 06 — 04 —— loo had 09 bl -5'
'5 - -6 -—- 35 - 17 b o7
200 had 04’ b -9 - 02
6.8 17 c6 - -7 - 03 b O hund 1.0
07 - 09 bl o‘{*" — ‘5 baad u3
-3 - .3 bnd 04
6.6 16 3=-11-.3=-0-.4
101. - -3 bl o" b 05 -~
103 hand -6 bl -3 - O
707 ll* 08 - 9 - 03 bl O - o6
-6 - pll - 07 el 07
1.0 bd 06 - 06 had 03
7'1 14 103 - -6 - 08 b t5 - .5'
06 — c6 - 0 - -5 - 05
_Lverage: 7.6 15.1 .71




Experiment Number: L Filaments 10
Incubation Time at 9th Hour ot  20° C.
Plate Count:
Soma Flagella
: Length Number Length Distance Between
} v
17'-7 25 09 - 1-3 - 06 - 108
06 had 1-5 - l.O el 0’4'
-6 - l‘o5 "‘" 100 hand 04
lo2 hnd .8 - 09 - 101
‘ 0-0-0
|
} 7-4 19 02 - 02 hae -8 — 0 bt 1.0
-7 - QA?. - vd? - O - 103
o‘{f haad 1-6 - 05 - 03
10'5 23 O - .:) - 02 - 08 had '3
% .3 - o,3 had o/‘ - 103
| 1.5-.3-.3-1.5-0
-3 had -6 - o/‘i‘
809 14 O - -9 had 08 - ¢6 hand ¢8
-4 - 109 - 06 s -2 - -5
-9 hand o‘j b O
6.3 12 02 —-— |5 - '/‘ - l.o ad v5
56 had 07 had -5 bt 1.0 - 06
3
9-‘[4 21 .‘/4 -~ l7 - -3 had -9 - '2
103 fand 09 bt 08 — .4 - 01*
lLA=0 =~ .8~ .3-.5
0
703 15 0" .5"‘ .3“ .5"' n:‘;
-6 had ~8 - -9 - 108 - 04
.2 - n‘{* — »6
802 20 O - 06 - :) b 09 - 04
05 - 103 had -1@ —-— 1-‘!*
I A Y- I
.6




Experiment Number: 1 Filementas u
Incubation Time at 9th  Hour at  20° . Continued
Piate Count:
Soma Flagella
Length Number Length Distance Between
’7-7 14 06"' 02‘ c‘j'O" o7
01 - l-7 '.'Q’? - 03 - ltq
02 - 4; - . 5
)
6-7 10 -6 - 1‘5 -~ 1oj“ -3 - O
06 - 1-1 o O
Average: 9,0 17.3 : .69
———




TABLE } -
Fllaments

appewrance of Flagellas &t 200 C.g

&

12

driginal Ineubstion - 380 G,

Summary of Values

Hours of
Incubation

o Rk

~I 2 aM

*Based

Av. Distance

%
Flagellated

Av. Length Av. No. of Av. Length Plate
Between
of Soma Flagella/ of Flagella Count
Flagella
Individual
Microns Microns Microns M/ML
T 11.9 o0
'?O 6& A 5 . 1 - 73.
v the m@akuram&nt of 10 individual baclsria.




Experiment Number: 1 Short Rods
Incubation Time at 1l Hour at 200 C.

Plate Count:

Soma Flagella

Length Number Length Distance Between

¥o measurerents were taf«eﬂa. OCrganisms in this reriod mere noneflagellated,

¢

]




Experiment Number:

Incubation Time at

Plate Count:

1 Short Rods

5th Hour at 209

Length

|
l

|

Distance Between

Soma

Length Number
3.6 4
3.2 4
2.6 3
3.4 4
3.6 4
2al 5
3.3 7
3.0 3
34 3
2.9 3
2.1 4
29 3
3.G 4
2.9 4
2.7 5
2.6 5
3.0 6
3.5 5

101 had ¢l7 - 102

1.7 - .7 -5

1.0 - 1.1

1.3 -1.28-0

5= 1.9 - 1.1

245 « 6 - %

b= 9 .5~ .8~ .4
1.2 - .7

2.3 = 1.1

1.6 - 1.3

2.1 =-1.0-0

1.0 - 1.0

T - 61,2

1.6 = .3 - 1.0

B - 8 «1.0-0

1.1 = .5 - .6

1.0- .3~-1.3~-.2~-0

07‘08"103-0




1
Experiment Number: 1 ngh"’rt Rods g
Incubation Time at M porat 00 ¢
Plate Count:
Soma Flage!lu
Length Number Length Distance Between
2-5 5 09"‘07"~7"‘0
2.5 3 11
]
Aversge: 3.03 4.2 1.02
*It does not necessarily fpllow that the rmumber of mesgurements "Distance

Between Flepella' always e one less than the actusl nymber of flagella per
individusl. This is due th the fsct that two or more flagella srise at the
pole of s cell and do not pffect|measurements pertaining to the increase in

length. This statement la| true for all of the following experiments.




Experiment Number: 1 Short Rods 16
Incubation Time ot 6th  Hour ot 20°  C.
Plate Count:
Soma _Flagella
Length Number Length Distance Between
3.6 3 8~ 1.8
343 4 6= 1.6 = 15
2.9 6 7= 1.2 - o4
3.4 5 b= T - A
2.5 5 = 1.5~ 6-0
3.7 5 A= 5= .9 - 1.5
2.9 6 H- b= l= 5
2.1 6 1.2 - .7 - 1.0~ 0
3.6 8 H - 6= 5~ ,8-1.1
0
3.2 4 1.1 - & -0
3.3 4 1.0 = 1.0 = 0
<eb “ 1.0 - O
Ze5 5 1.0 -0
3.5 5 G- b= 9
2.6 3 1.0 -~ 1.5
2.8 4 1.1 -~ 1.3 - .1
3.3 4 IS SN )
2.6 3 9 - .6




Experiment Number: 1 Short Rods 7
Incubation Time ot 6th  Hour at 20° C. Continued
Plate Count:
Soma Flagella
Length Number Length ‘ Distance Between
3-3 5 07‘ o9"103'a3
. . +
?u"‘% 7 04"‘08‘-7".2"’0
P
Average: 1,05 4.9 .82
——




Experiment Number: 1 Short Rods

Incubation Time at 7th  Hour ot 209 .

Plate Count:
Soma _Flagella
Length Number Length Distance Between
2.7 2 7
2.8 5 2.1 = 53 =0 = J4
3.3 4 W - 2.0 - *.3
2.7 6 2= 21,7 - b= 2
2.7 4 1.2 -~ .5 - 1,0
2.6 7 b= B=,3=11=0
2.8 6 8= 2 =1l =0=- 4
3.6 5 1.3 - .7 - .5=1.0
3.2 5 T =17 - b= 4
3.3 5 5= 7T-11 - .5
2.5 4 7-1.2~0
2.6 6 ll = 4= 3«0
26 4 T = lh -0
2.4 6 1.2 =3 = 0
3.5 8 19~ b= 5= ,3=-0

.5

2.6 5 3= ld -5~ 4
2.6 6 3= b=l 5-0
2.9 4 5= 1.2 - 1.2




Experiment Number: Short Rods 19
Incubation Time at 7th Hour at 200 C. Continued
Plate Count: .

. Sema Flagella

Length Number Length Distance Between

3.1 7 OA" ;5" 06"' 09‘" .4

0 ¢
3‘3 5 }.00 had 1;1 - ~6 hd 0
2.89 5.2 J75




Experiment Number: 1

Short Rods

Incubation Time ot 8%h Hour at 20° C.
Plate Count:
Flagella
Number Length Distance Between
5 05"’06--7"165
5 5~ 1.6~k = .3
)
6 o3,‘" 06"’-4"03“101
5 ‘5 had G had 1'4 - -7
7 '3"’06"1.6"-5"0
4 03 "’ 04"' .5
9 11 = 1.6 = 4 = 0 = .3
0
8 '1*"'05""8"”-5“"4
0 - 09
7 n6"’1¢6"“01§~-3"0
0
7 -0""-7“05"’1.1"05
-3
8 '4"'06"'-9"0"'-3
.6
é O"‘lvB"’G"n?"."
8 08“-3"1-3"0“0
6 -3*-9‘.6*.6".5
9 1:7-08"‘.3"04-0
0




Experiment Number: Short Rods
Incubation Time at 8% Hour at 20° c. Continued
Plate Count:
Soma Flagella
Length Number Length Distance Between
207 5 c7 - ~7 - -14‘ haad 04
2.9 8 0“16"’-6.-06“08
o2 ¢
207 8 1.0“'-3"0“1.0"03
0
205 4 n7 - -4 b 1.4
2;3 8 0""&6"04"16"-9
3
Average: 3.0 6.7 .67




Experiment Number: 1
Incubation Time at 9th  Hour at

Plate Count:

Bhort Rods
C.

200

Length

]

Distance Between

5= 1.3~ .4~ 1.3
1.0 = .8 =02 = L4
3 = 2.0 =13 =.2
6 = b= 1.2

1.2-1.0~ .8-0

§f = b= 2= .3~10
0

.6""1-9".7"’0“‘.4
.7

.8”.3"05‘.3“06
t2‘o6"’"0

-4"".6"'01"‘{}”'4"
.9

o?"‘oé"’.B"!?"O"
3

0"1.2"'-6“-7"'61*
0

1.2“’106“-3"0"0

-‘4“:3".2"""9"‘8
0

103"-3"“100“6""3
0




Experiment Number:

1

Short Rods

Incubation Time at 9th  Hour at  20° c. Uontinued

Plate Count:

éoma

Length

3.0
3.2

2.6
3-0
3.3

343

Averages 3.1

Flagella
Number Length Distance Between

9 15"'02“05"-6"‘0

9 04‘-8"‘“’9"‘8’.3
02 -0 L)

7 07"~3"02"06"'¢8
O

9 OB“"'A"’.B-.Q"-B
.8 - 0

7 '7"4".4"0“1.1
0

7 ‘6“'5-06"102"'04
0

7.4 62




. 2
TABLE L - B

Short Rods
ippesrance of Flagells at 20° C.s Originel Inmcubstion - 38° O,

Sumnary of Values

Hours of Av. Length Av. No. of Av. Length AVB' I:wistance Plate %
incubation of Soma Flagella/ of Flagella Fle elTn Count Flagellated
) agella
——————|  Individual
Microns Microns Microns ) M/ML
S ,_ .

1

2

3 *
"

4

5 3.03% 42 1.02

6 38 L8 B2

7 289 Sed 75

-4 3.00 6.7 67

9 3.10 Tub 62

|
*Based on the sam{uum‘h of 20 individusl | becteria..




Greph 1-A

Primary Temperature 38C; Sccondary Temperatmre 20C
Average Number of Flagella per Individual
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Graph 1B Primary Temperature 38C; Secondary Temperature 20C
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Graph 1=C

Frequency Distribution of Distance Between Flagella
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Repults of Experdment Ho. 1s
The data from this experiment shows
1. There ave no flagella present at 38° ¢,
2. There is an apparent lag phase before flagella become
vigible,

3. The aversge number of flarslla per individusl bacterium

increeses with incubation at 20° Q.

L

e The distance betwsen flapella decreases with incubation
at 20° ¢,




Expsriment los 2

A loopful of stock culture of L, monocytogenes was inoculated inte
200 ml, of casitone broth. The procedure was the seme es in Experiment Ho. 1

exvept the secondary incubation temperature wag 30° i‘:..




31

Experiment Number: 2 Filaments
Incubation Time at a2 Hour at 300 C.

Plate Count:

Length Number Length Distance Between

¥o measurements were talem. Organimse in thic period Were noneflagsllated.

o




Experiment Number: 2 Filanents 32
Incubation Time at 3rd  Hour ot 300 C.

Plate Count:

Soma _Flagella

Length Number Length Distance Between

8.9 1
9.0 o
6.8
6.2
6.0
9.0
6.5

1n.7 3 4.0 = 3.1
6.0

10.1

Average: 8.0 b 3.55
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Experiment Number: 2 Pilaments
Incubation Time at  “4h Hour ot 30° c.
Plate Count:
Soma Flagella
Length Number Length Distance Between
6.6 5 ¢9 hd 103 - lo!* hd 209
709 7 »6 - 0 - o& - 102 had lol
-7 had 2'1 - }36
9.8 9 Q‘lf' - 07 - '7 - l|2 - 20?
2-3 - 1-2 - 1.0
S%l‘:;' 12 -'é‘ it »5 - 1&2 - 1.2 — G
u‘é’ had 1-0 - 13 el 1-0 - OT
1.1
9.3 11 03 - -2 - 1.3 - 102 et .q
02"-8"'-4"’0‘1@1
1.7 - -4
11“06 23 04 haad lnz‘ had -5 huad .5 - 10
o4"»3"‘.7"04"07
1.3 bt 112 had -3 - 07"" L3
1-2 band Q had -7 had O hasd 07
04 hnd -6
7'1 8 16 - 1-""" - 1.8 ad 09 had
103 - 07 - .3
8-4 9 -2 - 1'6 - 2«0 - b6
200 et v‘é’ - -5 had 1-1
6:3 4 105 - 109 - nB
6&8 6 0 - 3.4 - 1‘2 - 104 b Qj
Average: 8.5 9.4 1.00




34

Experiment Number: Filupents
Incubation Time at 5%th Hour at 3c°
Plate Count:
Soma _Flagella
Length Number Length | Distance Between
6*1 8 o3 - 2-1 - 1:0 - 1-0
.10 - O b .5_
1107 13 107 - -5 ‘.'nB - .8 - O
-7 - 206 - 07 - 1.4
lol - 104 had 0 b 05
6-5 14 05‘" »8"‘ -6- 09""‘0
L2 =« 2«10~ .5~0
1-0 - 0'2 bt cl
14.7 18 03 had 1-2 - ‘7 - 103 had .8’
08 - 05 - 1-2 -~ 101 -
lij - 109 - "4' had 1-6
-A - n/* - c3 - 0
7-0 9 C6 bt 07 - O hand 03 ——- .l
l.O - 15. had 157
6-0 8 1.3 haed ¢6 hand 0 haud QS had u5
109 - 02
9.9 12 0"1-7" -8" -6“ i5
loO - 2-0 - -8 - 08
1.5 e 04 - 03
10.9 13 0= .8~11~.4-.2
u‘ - 2-0 b 100 - 08
05 b 101‘ - 1.5
700 10 06 hd c6 - 1.2 had -8 - 06
09 hd .5 - 02
6-2 ll -l - -5 - 1-3 hand 0‘4
1.0 had 1-2 haad -‘l? - 11
.9 head O
Average:t 8.6 11.5 .88
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Experiment Number: <2 Filaments 3
| Incubation Time at 6th  Hour at 300 C.
Plate Count:
Some Flagella
Length Number Length Distance Between
6.6 13 03 haad u“l* had 05 - -6 - 100
101 - ltg - ‘4 e oB
7.4 9 T =18 = =120
1'7 hat ~6 - "-8
6-2 9 -1 had o6 had 1;5 - 35 el 02
-9 haat 0 - v9 ol 08
11.9 16 c2 - '5 - l~5 el 07 haad 09
08 had 100 -— 06 - 1.2 -
2 =11 =16~ .7 - %
0
6.1 10 K- T S S B
D w2900
6.1 7 09 had .7 - .7 - 02 bt 1.1
7
607 9 -7 ha '9 - '3 el -7 had O2
led = .7 - 1.6
7;2 9 02 - -6 - -6 - -[v b 3.4
O had 103 - o“)
6.3 9 02 b 09 - o’f;' had 110 had -2
107 - ltG - .5 hd .4
8-9 ll l'O - 1.8 - O haad O - -4
1-0 - 103 had 02 el c7"‘ 0
Average: 7.3 9.9 .83
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Experiment Number: 2 Filanents
Incubation Time at 7th Hour at 309
Plate Count:
Soma _Flagella
Length Number Distance Between
9.1 14 o‘{’f""lnﬁ"' -5“'0“' .2
06"07"a6“ ;5-2-{)
-4 - ‘5 .
6.0 9 T - 3= b ~1.9-0
01 - -5 - -7 - O
603 11 '2 - Q - -9 - n3 - -7
06"’06"¢j¢-‘0~.3
5'9 11 07 - ~5 had O b 1.1"" 08
1 ~19«.1=-.3-0
11-2 17 1.3 b 02 - Q e 107 - Q5
0~e4~1.0~.9~.?
-3"‘7"07"'u7‘200
0
704 14 -3 - o3 - -3 - 100 - llq
.2*-2-1.6-.6-.7
Ql‘;‘ had .6 - n3
6.2 10 O - 1-2 - 03 el 19 bt 07
18 had -7 - -6 b 11
Aversge: 7.4 12.3 NES
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Experiment Number: 2 Fllavents 37
incubation Time at 8 Hour ot 3":'0 C.
Plate Count:
Soma _Flagella
Length Number - Llength | Distance Between
509 10 102 b O - 06 hd 3.&1 - 02
ln5 d 04 - .3 had .3
9.3 15 1.2 = 4= .9 =10
l.a had Q5 - -3 — ~10 - .4
-5 - 07 - -3 -0 - .2
607 11 05 - -6 - .3 had .9 - 1.0
lol - {) had -5 b 1.? -— 0
6'4' ll .8 L 08 had O e -7 - 06
5=1.3~1.5~0~-0
6.7 10 1;2 - 05 e u5 - 08
106 - 06 hand 1.1 d O
7.0 8 103 - 0 haed 0 hnd 03 el .3
.7 bl 1.1
6.8 12 .8 - 05 - t5 - 1.1 had 05
O - 102 - .2 - 104 b ;3
0
100_3 15 03 - 101 hd .4 - 201 - 0
17 - 104‘ hed .2 bt I'2 - 03
05 - 08 head ‘9 hand 16
11‘4 14 '8 - 103 - 0 - -‘4 had .9
-{'3 band 1.7 hnd 1-9 - 01
05 - 05 - -8 had 06
605 10 -5 - -9 —- nA - O hand .9
1.0 - 09 - 106 had 0
Average: 7.7 11.6 76
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TABLE 2 - A
FMlaments
Appearance of Flagella at 30° O.; Original incubation - 38° ¢.

Summary of Valuea

Hours of Av. Length Av. No. of Av. Length A‘; ?wistance Plate %
incubation of Soma Flagella/ of Flagella HZ elfn Count Flagellated
gella
1| Individual
Microns Microns Microns M/ML
— T
1l
2
3 g.0% A 3.55 '
)
4 8.5 9.4 1.00
5 8.6 11.6 .88
6 7- 3 9- 9 - 83
T Teds 12.2 ‘ T3
8 7.7 11.6 .76

*Baged oh measuremrnt of 10 individual bac@aria.




—

Experiment Number: 2 Short Rods 39
Incubation Time at  Yw® Hour at 30° C.
Plate Count:

Soma Flagella

Length Number Length Distance Between

Yo moagurements were taker. Orgpnliems in this poriod vere non-flapellated,

L3

o




Plate Count:

Experiment Number:

2

Incubation Time at 3rd Hour at

Short Rods

30°

C.

4O

_F_Iagella

Number

Length

Distance Between

2.9
2.7
3.1
3.1
2.5
3.0
2.9
2.7
2.5
2.5
3.0

T
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Experiment Number: 2 8hort Rods 41

(]
Incubation Time ctsrd Hour at 30 C. Continued
Plute Count:
Soma | Flagella
Length Number; Length ! Distance Between

hverages 2.8 0.3
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Experiment Number: 2 Short Rods

Incubation Time at 4th Hour at 30° ¢

Plate Count:
Soma _Hagella
Length Number Length Distance Between
2.8 4 R Y
2.6 4 5= 1.1~ .9
2.5 4 H - .8~ R
2.7 3 T -9
2.5 4 1.0 - 8~ .6
2.9 3 - .9
3.1 3 1.2 - .7
2.9 4 A o- 8 ~1.1
2.9 4 b= .6-1.6
2.5 3 o2 - .9
3.3 3 .5~ 1.9
2.9 3 1.0 - 1.3
2.5 3 o4 = 1,0
3.0 3 1.5~ .3
2.9 5 AR I AP |
2.7 3 1.0 - .7
2.8 4 l.l - .9~ .1
3.0 4 3 -1.5-~.9
2.7 4 1.3-0- .8
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Experiment Number: 2 Short Rods L3
Incubation Time at4th  Hour at 300 C. Continued
Piate Count:
- Soma jjﬁgilg_
Length Number Length | Distance Between
2‘7 4 1.0 - '5 - 07

¢

P

Aversge: 2.8 4.6 .82




Experiment Number: 2 Short Rods
Incubation Time ot 5th  Hour ot  30° C.
Plate Count:
Flagella
Number Length Distance Between
8 1.0 = 1«0« .1 = .7
5 - .1
5 0-.9=.3-.5
4 3= - 1.2
5 3~ 6-14- .1
5 A - 6 =1.0~ .6
5 9 -12~-.4-0
5 2= 0«10 -1.1
4 o7 =13~ .2
6 2=-1,6=~0=.2-11
4 T - .7T~-1,3
5 R = b - l1.7 - .1
7 O = 3= .6 =10~ .6
o2
6 b =13 = .3~ .8~.1
4 o= 8 = 1.1
5 2 =0 =11 - .7
4 o6 - B~ .8
4 1~ 1.1 - 1.2
6 b =w0- . 7T=-18-0




s

Experiment Number: 2 Short Rode h5
Incubation Time at 5th  Hour ot 300 C. UContinued
Plote Count:
Soma ._.Elf'.gf"_u-
Length Number Length Distance Between
3.3 5 T~ 0= .7 ~1.3
3.2 5 R -7 -1=1.9
P
A'Vﬁr&gak 209 5‘1 076
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Experiment Number: 2 Short Rods L6
incubation Time at 6th  Hour ot  30° .
Plate Count:
Soma _Flagella
Length Number Length Distance Between
2.7 5 8-1.2« .,6~.1
3.4 7 R 05 U AN
.3 ‘
2.8 5 3 =0 =13~ .6
2.9 6 D= 7= .9=.6~.5
3.3 6 B =5 e b6~ 30
2.7 5 = W3 =0 = 1.2
3.4 5 1.1 - 0= 1.3 = .2
3.2 7 T =1 = 5 - uh= 3
2
3.0 6 b= T -9 - b2
Ze9 5 1.0= .9~ .8-20
3.1 6 S 7= 3 -0 -]
3.0 5 0 =19~ .6~ .2
205 5 T - 2= 3= 4
3.5 5 A T L I
2.8 4 0~ 1.2 - .4
3.4 5 2 =11-0-1.6
3.3 7 .;-—.6«-.6-—1.4-—0




Experiment Number: 2 Bhort Hods L7

Incubation Time at 6th  Hour ot 300 C.

Plate Count:
Soma _Hlagella

g

Length Number Length | Distance Between
2.8 5 d-7-1.2-.5
209 6 ul had lo‘:} “‘"09 bt ‘2 - .2
3.0 5 3= b= 13-.8

Aversge: 3.0 5.4 .66




Experiment Number: 2 Short Bods

Incubation Time at 78R Hour ot 30° ¢

Plate Count:
Soma _Flagella
Length Number .‘ Length Distance Between
3.0 4 1.9- .5=-0
3.4 6 B - 9-1.0- .1~ .4
3.2 6 9= .7T-12-0
3.2 5 6 - 7 ~-10 - .5
2.9 4 - .5~ .8
2.9 5 vh-0=-1.0-.9
2.6 4 A - 2.0 = .3
2.8 4 L L
2.8 5 3= .3~-0=-L4
3.0 5 1.0 ~-21.2 -0 - .1
2.5 4 2= .6 - 1,1
2.9 5 21«0~ .3~-0
2.5 5 b= 5. 9.2
3.3 6 11-11-~.5~-.3~- .2
27 4 8 - b= 5
2.8 6 w3 = 7= 6=-0
2.8 6 3 - 8- .3~ 1.4
2.5 6 5= .1 =11 -.7
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Experiment Number: 2 Short Rods 49
Incubation Time at 7¢h  Hour at _300 C. Continued

Plate Count:
Soma _Flagella
7
Length Number Length | Distance Between
BOG 6 05"'.8“101"-3"’4
2.8 4 1.4 = :7=-0

]

Average: 2.9 5.0 .71




Experiment Number: < Short Hods 50
Incubation Time ot 888 Hour ot  30° ¢
Plate Count:
Soma _Flagella
Length Number Length Distance Between
3.0 1.4 =11 - .30
2.9 5 b - 0-1,6~0
3.3 5 8- .8 -14 - 4
2.9 5 5= b-.3-0
2.8 6 12=13=-0=.7-0
3.3 7 h=-0-.9~0= .6~
-3
2.9 6 0= . 9w .2« .5~.,8
2.6 5 H- - 8-
2.7 5 - b= T=0
<5 4 T =-=1.7-0
R.9 ] A= b= 1ih - 3 -2
2.9 7 3 =0=.5=-1.3~ .8
0
2.7 5 4«D-1.3~.6
2.7 5 1.3« .2~ .6~ .6
3.0 5 dle,6~-.9-0
2.6 4 1.0 - 1.4 - .1
3.1 6 7= 3-10- .8-0
2.6 4 9 - 7T =7




Experiment Number:

Incebation Time at 8th  Hour ot

Plate Count:

Short Rods 51
30° c¢. Continued
Flagella
Number Length " Distance Between
5 06 - 0 bl 105 - 55
5

5.3

03 - 1»5 ""-6 el 0

4

T4




TusLE 2 - B
gShort Rods
ippearance of Flagella at 30°% ¢y Originel incubation wss 389 c.

Sumzary of Values

52

Av. Distance

*hagsed on ssasurenent of 20 individuzl baoters.

Hours of Av. Length Av. No. of Av. Length B Plate
Incubation of Soma Flagella/ of Flagella etween Count
Flagella
Individual
Microns Microns Microns M/ML
i
£
3 L.8% 3
"* £ 3 3 . 6 .32"
5 2.9 $.1 76
& 3 ¢ 5‘ ] . 6@
7 2.9 Gaid T
8 2.9 5.3 T

%
Flagellated
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Greph 2-A Primary Temperature 38C; Secondary Temperature 30C
Averege Wumber of Flagella per Individual
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Graph 2-B Primary Temperature 38C; Secondary Temperature 30C
Average Distance Between Flagella
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ph 2-C  Fil Secondary Temperature 30C
Freauenecy tion of Distance Between Flacella
|
[
i
£ - Four 186
|
&
: - o 7
&
®
1
= T
2 i e Hour 1640
e 540
i 1w ‘L' l!- )
H e
wrl 3.0
il
o5 1.0 1,8 240 2.5 3.0 3.5 L0
’}.i tance icrons




Frequency

ph 2-D" Short Rods Secondary Temperature 30C
requency Distri ion of Distance Between Flagella
v (o]
i o\
§ aRre
\J AL [
|- e Ho
v o
39 o/l
i)
Y 0
TOTE t®

5

1.0
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Results of Experiment No. 2:
From this experiment it is seen that .
1. There are no {lagella produged at 3(° C,
2. There is a lag phase uhidh is not as pronounced as when
the seondary incubation temperature is 30’ Ce

3+ The average number of flagella per individual increases in
mmber peemingly until a full complsment is reached and
will remain at that level,

The average distance between flagella decresses when the

culture is incubated at 3¢° ¢,
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The procedure is the gsame as for Dxpewiment Nos. 2. The primary

incubation temporature was 38° C; the seccndary temperatwre was 30° C,




Experiment Number: 3 Pilaments 59

Incubation Time at 1«2 Hour at 300 C.

Plate Count:

Soma Flagella

Length Number Length Distance Between

No measurerent g were takeix. Organisms in this peried Lnrc non-flagellated,

L3

I}




Experiment Number:

3

Incubation Time ot 3x¢ Hour at

Plate Count:

Filanents
C.

300

§omu

Length

_Flagella

Number

Length

i
|

Distance Between

Average:

9.1
14.7
16.2
11.5
12.2

9.7
12.3
10.0
12.0

7.2

11.5

1
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Experiment Number: 3 Filaments
Incubation Time ot 4tk  Hour at 30° C.
Plate Count:
Soma _Flagella
Length Number Length Distance Between
900 8 03“'3.4“2.3" -5"'0
1-1 hod .3
11.5 12 1.8 - 6 «1.8 - 1.1 -
103 - o5 - 106 - 108
.8 - 0
8.0 1l
605 7 200 - -7 - 08 - 1-7
o2 bt 1-1
6.7 8 02 had -8 - 2.3 had 1.8
1,0« .6~-0
606 5 2!9 - 1.5 - 1.4 hd 08
7-6 8 -5 - c“'{? had 2-7 - -7
1.6 - le? - Q
6.4 6 l¢5 hnd 08 - 106 - 102
1.0
999 10 100 - 1-1 b 115 - 100
2-2 - 102 - .5 hnnd 08
b
8-2 11 106 - -6 - I’D - -8
lol el 102 bl 09 — .3
-0
901 12 03 hndd 103 - 100 - 109
13« .2~ .8«0~.3
0
Average: 8.1 g 1.15




Experiment Number:

Fllaments

Incubation Time at 5th Hour ot 30°

62

Plate Count:
Soma Flagella
Length Number Length Distance Between
8.4 8 95 bt nz - 100 - 101
2-1 - 2.0 had G
606 10 -3 had -5 "’4102 - -4
1.0 hd 1.2 hond 1.0 had 07
.2
13.6 17 3~ 9= .5 1.4
13 - 1;8 - 1-0 had 101
1-3 - -8 - -3 had 0 A
1.4 - .6 -0 ~1,2
705 6 207"‘3.1"0" 07
.8
607 10 a2 - ol" - 1-1 - 04
3 -1.1 -« 1.3 - .8
1.1
6.1 11 A= 1.7~ .2 - 1.0
101“’ «4" .2‘ -6"0
3
1106 9 101 - o5 - 2‘6 o 3-2
9 - 108 - 0 haed 0
701 8 al had -3 had 1.5 - 103
n5 - 137 - 1-0
6'9 8 -5 - ;:’ - 101 - 09 bl BOq
. e CB
6-8 7 0 - 03“'302"'7"103
1.2
Average: 8.1 9.4 1.04




Experiment Number:

3

Pilaments

63

Incubation Time at 6th  Hour at 30°  C.
Plate Count:
Soma Flagelia
Length .Number— Length Distance Between
704 9 08 - 1.8 - 02 - 103 - q
1.8 - ‘6 b 08
6.0 10 -9 - .2-1.0- .1
05 - 107 e -5 b ‘2
6.0 6 -5 had 05 - 108 hadd 206
2
7'5 11 -4 - 02 - 2-1 had 09 had na
1.5 - .9 - 08 — n2 - .
7.1 8 117 - 202 had .5 had 1.0
‘A - -6 hnd -5
600 10 01 - -8 - 1.6 - -6 - tﬁ
08 ot 3 - 07 - .7
7&1 10 1.0 - o2 - 102 hand 94 - a
0~-2.5~ .6-.9
6.8 9 l"; - 1'1 - -5 - 1.2
06 - 1.0 - '9 - 03
7.9 10 R =29« .3~ .6
07"'1-1“'1;7"05"'&
700 8 03" ¢8 had o5 hand 2.3 bad 07
a6 - 14
Aversge: 6.9 9.1 <90




Experiment Number:

3

Planenta

Incubation Time at 7R Hour at 300 C.
Plate Count:
Soma _Flagella
Length bNumber Length Distance Between
8-3 11 u14 -~ o6 fand ;5 had 2‘2
07 had .2 had 2.1 - ol&
.8 fand 0 '
']
6.3 10 1.2 - 4= 1,0« .1
1.0 - 09 - 07 - .4
o2
6-4 6 n7“’o‘3"'0"'3¢3"’0
907 10 -ZY - 03 - 08 - 06 hnd 07
1'9 bl 1'5 - n7 haad 109
1103 142 2-0 - -3 - .3 - 04
o2 - 105 had 05 - B -
10:? - 1-1 had 1-4
11.0 13 04 - 03 - 05 - 2.1
'6 - ¢8 - 100 - 1-2
102 - -7 - 103 - -8
601\‘ 10 -6 - el - 04 - c3
101 haud 1.4 - 03 - tl
1.8
600 9 -8 - -7 -— 100 - 03 haad O
03 - 105 - :5
10-7 15 101 - ‘2 had 1-9 hd -1
05"‘02“"o5“'08".9
.6'—.5—-.5".5-1.9
6-5 10 loG el 06 had u8 had -3
100".8" 06"‘-3"‘"4
Average: 8.3 10.6 84
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Length

Distance Between

Experiment Number: 3 Fillanments
Incubation Time at 8th Hour at 300 C.
Plate Count:
Soma
Length Number
15.6 27
6.9 12
14.0 17
22.1 19
1l.6 16
24.8 36
9.6 15

-¢9—0—.~5~.2~.8

uﬁ w B - ol bl 1-0 - 01.
100 bt -5 had 02 - 1.1

.‘(ﬁ - .'5 - l.l had .6 - 03
t9 - 06 - 12 - 1.3 - 06
65 - -3 - 1c0 e 04 - o2
5

109"’0"‘1.1"06"0‘4
n;‘?.“'cs

.2“’1.2" 03"'.3“0
1.7 - .8 = .B = 1.4
6 - - T 18- T
loB-.A

~5 - —8 had 03 - 1.5
1‘4 - 03 - 1-4 - o2
103 had 3-6 - 20‘(4 ad 03
n4 - -5 - l'a - ‘9
-7 - 108

03 - 06 hnd .4 bt 1.6

1»0 - 1..-2’: b -5 - .2
1.0 —-— 09 had .‘{" — 201
04 - 105

b - b1 - 5.7
G- 6~13 - ,5=.3
AR TS B A )
2-7".3“’&2-.4
lod = 4 = 4 =~ 1,0
c8‘o5“".4" .2*.3
'3“-9".7"-3":5
0

'9 - -3 - -9 - -5 ol 1.1
lA? had -6 - t6 -~ -7 - 0
1‘1 had 05 had O — 05




Plate Count:

Experiment Number:
Incubation Time at 8th Hour ot 30° ¢, Continued

3

Fllaments

Length

Distance Between

Soma
Length Number
7.9 13
10.0 11
Average: 13.61 18.4

l3 bt -6 el us - -2 - té
1'3 hnd '7 had '3 bl .4
-3 - 0_7 bt flol

0~ h=2.5=.2~1.4

100 - 1.5 b 08 - 201
1.0

.78




TABLE 3 - A&
, Fllaments
Aprearsnce of Flagella at 30° O.1 Origlnsl tempersture was 38° ¢.

Summary of Values

67

Av. No. of

Av. Distance

%
Flagellated

bn nea:un#ant of 10 1Ta1vidna1 bad

Hoursof | Av.length Av. Length % Distan Plate
Incubation of Soma Flagella/ of Flagella Flagella Count
| Microns Individual Microns Microns M/ML
1
2
3 11.5% L
4 8.1 80 1.15
5 8.1 G4 1.04
6 6.9 9.1 +90
7 8.3 10.6 .84
8 13.6 18.4 .78
#*Based teria.
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Experiment Number: 3 Short Rods
Incubation Time at L2 Hour at 300 C.
Plate Count:
Soma Flagella
Length Number Length Distance Between

No mezsuremnts were takeh. Or#anim in this period Wwere non~flagellated,

P}




Experiment Number: 3
Incubation Time at 31rd Hour at

Plate Count:

Short Rods
C.

300

69

Length

Flagella

Number

Length

Distance Between

2.6
2.6
2.5
2.6
3.3
3.1
2.6
2.7
2.6
3.5
3.5

2.6
2.7
3.0
2.9
3.0
2.7
3.1

2.4 ’




Experiment Number: 3 Short Rods 7
Incubation Time ot 3¥d Hour ot 30° C. Continued
Plate Count:

Soma Flagella

Length Number Length Distance Between

2. 5
<4
Average: 2.9 A 2.4
S




Experiment Number:

3 Short Rodas

Incubation Time at 4%k Hour ot 30° C.
Plate Count:
Ssoma Flagelia
Length ‘Nomber Length Distance Between
2.8 4 2 - 1.2~ .7
3.0 5 1.0 « 02 < .2 = .3
2.8 3 1.5 - .3
<9 5 1.7- .5~ .5~ .2
2.9 3 5= 1.1
2.6 1
3.0 2 1.0
3.5 4 2.2 - 1.0 ~ .3
2.6 2 1.5
2.5 1
3.5 3 WA
2.8 2 1.4
2.6 3 1.0 - 1.3
2.8 4 1.2 = 1.3 -0
3.4 1
2.7 3 2.0 - .6
3.1 5 B = 6~ 1.4~ .3
2.7 4 T - 1.2 - L4
3.4 4 7 =15~ .4




Experiment Number: 3 Short Rods 72
Incubation Time at 4th Hour at 300 C. Continued
Plate Count: |

Sema Flagella

Length ’Number Length Distance Between

2'9 3 1‘7 - 08
<4

Average: 2.9 3.1 .89




Experiment Number: 3 Short Rods
Incubation Time at 5th Hour at 30° C.
Plate Count:
Somo Flagella_
Length Numbe‘; Length Distance Between
3.4 6 1.3 - .5-0=- .,8=.,2
2.5 4 T =1~ .3
3.3 4 1k - 1.8 = 0
3.3 5 1.7- .1~ .5-.6
3.0 2 1.9
2.9 4 6K - 6 - 1.1
2.6 4 1.5 - .6
3.3 4 T~ 2~ .8
3.2 6 h=15=-0=.7-0
5
2.6 6 0= .2«1,0=~.3=~.5
2.5 4 8- T - 4
2.8 4 1.5« 0 - .2
2.8 4 2= B=.9
2.8 4 1.6 - 0 - 1.0
2.8 3 2l = .5 - .6
2.5 4 W2 = .3 =1.7
3.2 6 2= 6= 1.3 = 3~ 5
3.0 6 w4 = 1,0 - .8 - 4




Experiment Number: 3 Short Rods T
Incubation Time at %1 Hour ot 30° ¢ Oontinued

Plate Count:

Soma _Flagella

Length Num:; Length | Distance Between
2.5 | 4 T - 6= 6

2.5 3 9 = =6 =0

P}

Average: 2.9 46 .78
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Experiment Number: 3 ghort Rods
Incubation Time at S Hour at 30° C.
Plate Count:
Soma Flagella
Length V—I':l:mber Length | Distance Between
2.8 6 3 - .3=-0=-1.5~.3
2.8 4 5= 1.2 ~ .6
3.1 6 SR RN R
2.9 4 6~ 0= 1.5
2.9 5 1.0 - .3~ .3~1.3
2.9 5 11-0~- .5~ .8
2.5 5 2= .,8~-0-.8
2.8 6 eI = 5= 20,9
2.6 4 4= 6-1.2
2.8 6 = 5= - 6~ .3
2.7 5 0=-11-.3~-.8
2.5 4 25 - B8 - .9
3.3 7 A=-14b~-0~.3=-0
.8
3.1 4 2.3 - .5 - .3
3.2 5 1.1 - .9« .5 = .7
3.2 5 3=-15- .4~ .6
2.5 5 3~ .5-16=~0
2.8 5 2.0=-0=- ,4=~0




Experiment Number: 3 Bhort Rods "

Incubation Time ot 6th  Hour at 30° C. Continued

Plate Count:

Soma Flagella

Length Number Length Distance Between

2-7 6 03*07-09“01‘?“'4
2.7 6 0= 4= .ball~.6

P}

Average: 2.8 5.2 .69




Experiment Number: Short Rods
incubation Time ot 7th Hour at 30° c.
Plate Count:
Soma Flagella
Length Numbme—; Length Distance Between
3.3 7 2= .3~ .5=~1.0
1.1 - u3
207 5 04“ 05 "'04" -9
3»2 7 -1*"‘.2“'0"{""’09“'03

[« WY N 2 T - .Y TR SRS Y .3

.6

0 =-.7~1.6~-.3
A -10-.3-.5
o3 = 1.0 = .6~ 4
1.1 ~ 6« .7~ .4
- 8- .5~ .8~1.0
S~ h-27-.2-0
S~ b-14- .6
0« .3-1.3-~.7

03 b 1.2 had ‘2 -~ 101.
3

3~ .3-1.0~ .4
b= B 5= 7
o3~ 1.2 - 1.7

5= 1.5=0=.4=.5
6 - .6~ .2




Experiment Number: 3 8hort Rods 78
Incubation Time at 7th  Hour ot 30° C. Continued

Plate Count:
Soma Flagella
Length Number Length Distance Between
2.8 6 1'0- 0"" 1'Q - O7
2.7 6

01 - v3 '_‘2-5 - .2"" ol

P}

3 s e R i

Average: 3.0 5.4 .68




Experiment Number: 3 Short Rods
Incubation Time at 8th Hour at 300 C.
Plate Count:
Soma Flagella

Distance Between

o3 e -8 - o? - 1.0 - 0#
T = 6= L0 = b
.2 - -f’ - 12 - -4

‘5"'01“"-8“02
lvO"‘-l§

-8"‘101
1‘0” 09"' 92“' t6

-2“‘ -/*"102“" ;6
s

A= 5= 2= 6.3
1.0~ .6 - .8

AR T
5= 0=1.b .3

«2

'

101 hd -? - t2
05 bl -7" 08

b= 1.5 1.0 = b=
1

c""o5“‘0"‘07“t8"’
.9

b= 1. 5=0
.9'-6"»4"‘.6




Experiment Number: 3 Short Bnds 80
Incubation Time at StHh Hour at 30° ¢ Continued

Plate Count:

Soma Flagella
Length ‘Number Length Distance Between
3.5 10 2 =10~0- .4~ .8
l3 - ‘D b -3 - .5
3»0 6 '1""-7""3""9"'0
3-0 5 08 - 06 - -5 - -6

hLverage: 3.0 5.5 62




TABLE 3 - B

Short Reds -
Appesrance of Flagelle at 30° 0.; Original tempersture was 38° €.

Summary of Values

8l

Hours of Av. Length Av. No. of Av. Length A‘; Distance Plate
incubation of Soma Flagella/ of Flagella Fleutweﬁn Count
gella
Individual
Microns Microns Microns M/ML
1
2
3 2 .9’* [} 4 20 40
4 2.9 3.1 .89
5 2.9 Loh .78
6 2.8 8.1 .69
7 3.0 5.4 .68
8 3.0 5.5 62
*Based opn messurement of 20 individual bacterla..

%
Flagellated




Primery Temperature 38C; Secondary Tewperature 30C
Average Number of Flagella per Individual
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Results of Fxreriment Yo, 3

™ie experiment 1e¢ a repeat of Fxreriment No. 2. The remults
cobtained are the zamw as in Expsyriment Ho. 2, within the bounds of the
experiment,




Experiment (0. i

4 loopful of stock culture of Le e

200 wl, of cagitune woth and placed in tiw 20° C. incubelor. When turbidity
was evident, the culture was diluted with Iresh mediwe uniil the culiure was
barely turbid. It was theu placed fan « 30° ¢, incubator and aliquots were

tsken for stain every howr For & pericd ol sight hours.




Experiment Number:

Incubation Time at

Plate Count:

4
13t Hour at

Mlanents
C.

38°

Length

Number

Length

Distance Between

7.4

17.9

7.8

25.8

12.3

16.4

8.5

13.9

13

10

33

14

26

11

19

06 b 05 s 2-1 - 101
02 - 04 - 06 - 1-8
95 - G '

<
.8"'05"1-‘4“-2“-64
201"" 04""1-5" .3
2.4 - 1.9 hl 208 - 08
0=-12~-0~,8

8= 3~ .9« .6~.,5
101"‘-6"“.2

6 ~-1.9~.3~.6

1.2 ~ 04""108"1-0
t5"-5"a£”‘108""-8
11 - .7~ .6~ ,6~.8
6= .6~15=.3~-.8
1.3"‘05"2.4"0“-4
A -0

1:7 - 04' faad lolf - 04
l|l§ hed .8 - 101 bl 07 - 0
2l = 0 - .6

-5 - ln/s) had 1-1 - 1-2
0~ .8-1.0~ .8~.9
0 - 1-6 - -6 - 102

1.8 - .A - W8 - 06 - ol’
0 hed c3 had 1.0

.6 - '5 - 161 - 102 -
BQQ - 101 - -9 - 1.0
1.6

2.1 - .Zb - .j; - 200

3= 7= b= .6-.6
1 - u‘f" ad lal‘ - -5 - '4
.Z!' - 1'1 had 1.2




Experiment Number: 4 Filanents 89
Incubation Time at 18% Hour at 389 ¢c. Continued

Plate Count:

Soma Flagella

Length Numbe'v" Length Distance Between

1602 24 0 had '6 - 1.0 - 1.2
Oﬁ‘lll-'2—0?~.3
1.3 - -106 R -3 - 102
09 haal -4 -"'08 - ol —— lta
Q*-6--7--8-1.9

16.6 23 0«15 = 1.7 .7

2,0 = .9 =~ T« .7
104 - O - 1:6 - 1.1
1.1 - '9 - 1~3 - .6
'1 - O

14.3 -4

Average:




Experiment Number: 4 Filanents 90
Incubation Time at <8  Hour at 38° C.
Plate Count:
Soma Flagelila
Length :I:n;b;r Length : Distance Between
806 12 04 el Q5 had -5 - 305 - .4
05 hd 08 - 0 s 1.3 - O
700 4 301 has 09 - 300
1704 16 113 - -3 - 2.0 b v3 -
103 - -3 e 1-8 - 06
103 o .‘!& had 2-0 - 1,4 r OI
10@ e 200
902 9 » c3 bl ¢3 el 2-0 - 2-5 hd 0
u9 - 04 - 109
2108 27 -9 - 02 had 05 - 05 - 04
'5 - 105 el -3 - 07
1.‘4 - .6 - t6 - 1.1
1-2 hd 1;2 - 05 - -3
108 - 1-5 - &9 had 106
b
7#1 7 202 - 108 - 08 - 1‘1
N
900‘ 10 08 - 05 - 03 - 2‘3 et 03
3.8~ 6=~.4-0
21.1 18 1-2 - 3-1 - 04 b ’3 hd 02
'3 e d:g - F - 2'2 - t?
202 - 2-1 - 2.0 - n’9
2-0 - 1'19 - 0
1102 15 1.0 had 1:5 — 1:6 - :9
107 - 102 - '9 bt 102
1 - 6~ .6~-0
8.9 8 06 - 0 had 108 - lo'f* ad 1¢2i
1-‘4‘ el 2-4 - 0




Experiment Number: 4 Mlanents L

Incubation Time ot 2nd Hour ot 38° . Continued

Plate Count:

Soma Flagella

Length .Number’ Length Distance Between

Average: 12,1 12.6 1.18




Experiment Number: 4 Filanents 92
Incubation Time at3™  Hour at 38° C.
Plate Count:
Soma _ ‘ Flagella
Length Number Length Distance Between
38'3 19 30} - 09 - 6.4 - v9
1906 - gn&" 205 haad 1&0
0-— 16"“‘504“" 06'0
.16 - 2:3 - 3-6 - 1-9
1£Q9 9 209 - 2.3 ‘:’ 1’2 hd 1-’
) -1 bt ;.}-2 - p? ot ?aé‘}
15.9 9 lﬁ"’; haad 07 ol 1.3 - 2.3
‘i"tl had ~8 - 203 hd 106
13.4 6 3.2 b 2.7 - u3 - 209
Z.1
1;20“% 9 .3 bt 107 b la‘i} - 3;5 had 0
-6 - QQB
1&&6 ) ‘8 2;6 - 06 had 105 - ﬂus
1v8 bt Zh'i had }u\ﬁ
32-5 10 lo;‘ bt 4‘0 - ‘4"1 had 204
2.3 = 31 ~3.3~0
2.1
19«.8 10 307 - v’? - ~6 had 1¢7 -
6»6"’209"3"4-2"'!5
13'0 5 2t9 - loj et 1'9 - "shﬂ
Average:s 18.4 9.4 2.26




Experiment Number: % Filaments
Incubation Time at #88 Hour ot 38° ¢,
Plate Count:
Soma _Flagella
Length -;;mber Length | Distance Between
7.8 3 6.0 ~ .5
13.4 < 3.2
b4 7 1 o6 = 37 =1l = 33 ~ (
3.1
2he 7 b= Tih = 1.6 =0~ 2.4
6.6
18.7 4 1.3 = 9.9 = 3.1
9.0 4 33 = 4.6 = W2
1:.8 3 1.4 ~ 1,3
31.0 8 Lol = LB = 4.3 = 102
Cols = 6.7 = 6.7
1.0 2 4a1
146.8 3 3.3 - 5.1
Avereges 1_5.9 4.3 3.40




Experiment Number: 4 Filaments

Incubation Time at S%B Hour at 380 C.

Plate Count:
Soma M
Length : Numl;r‘ Length Distance Between
15.2 l
20.2 1
25.0 )
15.0
13.%
15,4
12.6
21 * Q 3 10 Iy 3 - 9
14.6 1
11.6 1

Aversge: 16.4 7 5.54




Experiment Number: 4
Incubation Time ot 6t8 Hour at

Plate Count:

Fllsrents

wﬂ

95

Soma

Length

Number

Length

Distance Between

4.2
1.7
doodh

Ged
19.7

b8

hversge: 15,5

o5

1.4
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Experiment Number: b Filaments
Incubation Time at Hour at 209 C.
7th & 8th
Plate Count:

Length Number Length Distance Between

No measurements were tak+n. Orizanisms wers non-flagelllated.




Losa of Flagella at 38° (.

TaBlE 4 - &
Fllazents

Summary of Velues

Original tempersture was 20° O.

Hours of
Incubation

&

L < B« S D T R S ¥t

[ Aot [ aciwan [ A2 [ o
Microns | mlividuel Microns :,I«T:a:: M/ML
14.3% 19.4 94
12.1 1.6 l.18 |
18.4 9.4 2ot
15.9 4.3 3.0
16.4 0.7
15.5 D5
*Basad Drl pessuressnt of 10 individual bacterlea..

%
Flagellated




Experiment Number: 4 Short Rods 98 |
Incubation Time ot 18% Houwr ot 38° ¢ ‘
Plate Count:
Length Number Length Distance Between
3.4 6 1.5-11= .6« .2-0
3.1 6 1.2~0=-19-0
3.5 5 8- 8- .1
3.0 8 | 3 - .2-1.5-~.5-.5
o
3.4 6 16 - 2= .7~0=.9
0
3.4 6 1.0~1.0=.3=.9-0
2.9 5 0 = 1.0 = 1.0 = .2
3.6 5 1.7 = 1.1 - .5 ~ .3
3.0 4 .7 - 1.1 - 1.0
2.9 7 5 6= 3 =1L - 4
3.3 6 1.0 = 0 = .7 = 1.0 = .3
3.0 7 1.2 - .5=- .2 ~1.0- .3
0
3.2 8 6~.9-10~.5=-0
3.6 8 A= 2= 2~.3-10
2 -
3.4 4 8- T - 4
3.1 5 8 = .8 = 1.0« .4
3.5 8 B-11-.5~.7-0

— ﬂm‘\
oy
¢y LOYoLA
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Experiment Number: 4 Short Rods
Incubation Time ot 18t Hour ot 33° c. Continued
Plate Count: A
Soma Flagella
Length 'I:lumber— Length Distance Between
3.4 6 0"2;2"";5"07"0
2'9 8 -?—.6*.‘4—0-‘»1.9
o‘i" —-— a3 M
2'9 6 O"O"oé“'lcz"’og
Average: 3.2 6.2 .77




Experiment Number: 4 Short Rods 100
Incubation Time at 2'd Hour at 38° ¢
Plate Count:
Soma _Flagella_
Length Number Length | Distance Between
3.4 4 o7 = 1.0 - 1.4
3.3 4 0-1.1-1.3
3.0 3 1.7-0 ¢
3.0 2 2.0
3.4 4 8 -« 0 =~ 1.1
2.7 4 8- T~ 9
3.6 7 7=-11-.7-0-.8
3.2 4 1.0 = 1.0 - .5
3.6 4 0-1.8+«1.0
3.5 4 1.2 - .2 = 1.0
3.5 5 2.3 =0
3.1 5 5w 6 - .3
3.3 é e B 8-11- .4
3.5 6 1.0 - 1.6 -0 - .6
3.6 5 1.0 -0 - .3 - 2.1
35 3 1.0 - .9
3.6 5 P~ .8 ~1.5~.3
3.3 4 b - T - 2.0
2.6 5 5= T -0« 1.2




Plate Count:

Experiment Number: 4 Short Rods

i
Incubation Time at d Hour at 38 C. Continued

101

Soma Flagella
Length '):umb;r Length Distance Between
3.5 4 1'9 - -4"" 100
<
Average: 3.3 bk .97




G TN o~V

Experiment Number:

Short Sods

102

Incubation Time at 3rd Hour at 389 C.

Plate Count:
Soma
Length :Number Length Distance Between
3.5 & 3.0-0=.3
3.1 4 O = 1e6 = 1.5
2.8 2 1.6 )
2.9 P <8
3.6 Py 1.6
3.1 2 1.1
3.2 3 1.1 - 1.1
3.2 3 1.9 - 1.0
2.6 2 oh
2.8 2 2.1
3.3 3 1.1 ~ .5
3.0 2 242
webs 3 20h - G
<.9 < 1.5
3.0 ) 1.2
3.0 3 l.2 =0
35 3 23 = 1.3
3.4 3 1.0 = 1.1
2.6 4 2 - B -1.2




Experiment Number: 4 Short Rods 103
Incubation Time at Zxd Hour ot 38% €. Continued
Plate Count: '

Soma Flagella

Length ;Number Length Distance Between

3 4 3 ;2 l t"

L)
&Wragta 3.1 2.6 1.33
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Experiment Number: Short fods

Incubation Time at 4th Hour at  38° C.

Plate Count:
Soma _Flagella
Length I‘;umber Length Distance Between
2.7 3 2.1 - .2
3.1 3 2.5 = 1
2.6 3 2.6 -0 ‘
2.7 3 1.1 -.1
2.7 2 1.0
2.5 3 .9
3.5 3 R = 1.7
3.5 2 1.9
<7 2 .6
3.6 2 2.6
3.1 2 1.0
3.5 4 1.9 - .8
2.9 P .6
2.6 3 led - .3
3.1 2 2.0
3.4 3 .8 - 2.0
3.3 3 1.7 - .1
3.5 2 Fs |
3.5 P 1.1




Experiment Number: 4 Short Rods 105
Incubation Time at 4th Hour at 380 C. Continued
Plate Count:

Soma Flagella

Length Number Length Distance Between

3 * 4 2 3 :1

«
Aversges 3.1 2.6 1.45




Experiment Number:

Incubation Time at St

Plate Count:

4

Hour at

Short Bnda
& C.

Length

Flagella

Number Length

Distance Between

2.5
3.2
3.2
2.9
2.6

3.4

3.5
3.1
2.6
3.5
2.9
2.6
2.8
2.6
3.3
3.3
3.1

2.7
3.4

(Aversge: 3.0

o2

2.3




Experiment Nurﬁber:'
Incubation Time at&bhi

Plate Count:

FA

Hour at

Short Rods
C.

320

107

Ler;gth

Flagelia

Number

Length

Distance Between

2.7
2.6

3.3




r—,—_——-
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Experiment Number: 4 Short Rods
Incubation Time at  6%h Hour at 38° ¢, Continued
Plate Count:
Soma Hoagella
Length Number Length Distance Between
2.8

Average: 2.9 25




iR
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Experiment Number: 4 Filsmente
Incubation Time at 7=8 Hour at  20° C.
Plate Count:
Soma Flagella
Length Number Length Distance Between

lo measurements were takcx{. Orghnisns were practlieslly non-flagellated.




Tubis 4 - B

Short Rods
Loss of Flsgella at 38° C.; Original Temperature was 20° O.

Sunzary of Valuep

Hours of Av. Length Av. No. of Av. Length A‘; l:i:tunce Plate %
Incubation of Soma Flagella/ of Flagella Fﬁ: g:ﬁ: Count Flagellated
Individual
Microns Microns Microns M/ML

1 J.2R 6.2 .T7

2 3 -3 ‘40 4 . 97

3 3 . 1 20 6 1.33

4 3 » l 2 . 5 1. A 5

5 3.0 .20 2+ 30

6 2.9 25

7

2

#Based oh meaauremgnt of 20 individual baot

Lert -
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Graph 4-C Filaments Secondary Temperature 38C
Frequency Distribution of-Distance-Between Flagella
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Results of Experiment No. 4:
From this experiment it 1s demonstrated that:

1. Listeria monocytogenes is well flagellated at 20° C.

2. The average number of flagellas will decrease when incubated
at 38° C.

3. The average distance between flagella will increase &t
38° ¢.

4. At the seventh hour, the number of flagellated cells were
practically absent.

5. In the four preceding experiments, there is a qualitative
correlation, but not a quantitative correlation between

the measurement with short rods and those with filaments.




1t was concluded that the increase in the number of viable cells, if
ghoild be deteminad,

200 ml. of casitone broth wes placed & loopful of & stock suspension

a normal growth curve at tids phase of the growth cycle in which the

sxperiment was run,

116

After completion and analysis of the four preceding e xperiments,

ooy,

The firct rerdse of plate counts were prformed se follows: Into

of

Lo B g, This was incubated at elther 209 C, or 36° C, matil a
slight turbidity was evident. Wwithout any change in incubation temperature,
samplos weye removed hourly for a nime hour periods The purpoee was to have




Experiment Fo. § 118
4, Original Temperature 38° .3 Secondary Temperature 38° C.

Hour

DMlutions

13100 Thousand 1:1 ¥illion Aver
x10

FoNAT T T

B O~ O W

230 - 213 - 197 AL =~ 25« 20 -2 2.8
35~ 49 - 38 - 38 40

108 - 93 - 105 - 93 99.7
137 - 130 - 136 - l}? 135

197 - 167 ~ 165 170.3
2l - 198 - 229 - 206 211

206 - 199 - 198 - 226 207.2

25 = 227 - 209 - 226 221.7

272 = 271 ~ 285 - 281 277.2

Hour

B, Original Temperature 38° C.; Secondsry Temperaturo 38° c.

Nlutions

1:100 Thousand 1:1 ¥3illion Average
x10

P I - T

0w W@ ~3 o0 W

19 - 198 25-20-22-18 2
3T-48-35-30 3.5
95 - 98 - 89 94
195 - 186 - 182 - 180 185.5
196 - 192 - 188 192
251 - 243 - 244 - 251 243

290 - 283 - 286 - 280 284.2
261 = 269 « 253 = 284 266.7
393 ~ 376 - 319 - 74 378




Experiment Ko, 5 (Uontinued)
0. Original Temperature 20° C.; Secondary Temperature 20° O,

19

Pilutions
13100 Thousand 131 Milllon Avergge
«0
32 - 45 - 46 2
54 « 66 - 66 62
62 - 81 - 53 65.3
95 - 96 - 95 - 93 94.7
15 -113 - 115 - 110 113.2
124 - 100 ~ 127 119
121 - 187 - 176 120.5
196 - 213 - 202 - 190 200.%
234 - 233 - 250 239

D. Original Temperature 20° C.; Secondery Temperature 20° C.

Dilutions

Hour 11100 Thousand 1sl Million Average
xl0

1 36 = 24 = 34 - 29 30.7

2 38 - 37 - 4 - 37 a8

3 6l - 39 -7~ T 60

4 73 - 57T~ 62~ 53 61.2

5 ‘73‘ - 40 - 4 - 76 57

6 120 - 90 - 95 ~ 115 105

7 118 - 82 - 107 - 95 100.5

8 172 - 178 - 140 - 233 1£0.7

_ S




Plate Counts:
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Graph 5-C
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Rssults of Experiment Yo, 5
From these experiments, it is peen that

1.

2.

3s

5e

In moat cases the correlation betwaen indavidusl piates at
any given hour 18 not beyond the limits of experimental
8LTOT,

¥rom the plate count it appedrs that the culture is in the
late exponentisl phase,

Upon further incubstion at the same temperature, the
%mltipliaausn of the organisme prooseds normally.

The reazon for the plateau or even decreass in plate count
in the sixth, seventh or sighth hours of gyowth is not
clear,

There iz & further increase in the plate counte in the
hour following the leveling off or decrease in the count,




A plate cuumt was made in which the primary incubsiion tempereture
was 38° C. and the seccndary temperature was 20° ¢, The change in incubstion
tamperature wes made after & rlipght turbidity was evident in the culture
incubated at 389 ¢, After the firet aliquot wea removed, the undiluted
cultore wae placed in a 16° ¢, water vath for & minutes. Then the culture
was placed in the 20° C, incubator,

Three plates were poured and upon selddification were placsd in the
20° ¢, incubstor. Two other plates were pouwred, ons of which was placed in &
37° C. incubator, tte other was left at roun temx rature. The purpese of this
was to find 4f the dncubaticn temperzture would affect the plate count,

At each hour, four and cne~half :l, of culture was added to gne~half
nl, of formalin. After cne washing with distilled water at 3,5000 g for 15
ninutes the sediment was suspended in & ml, of distilled water. To four
ineh tubes was added ome ml, of the washed suspension, Using the first tube
as a standard, the turbidity of the other tubos was matched by dilution with
dietillod water. The measurenent of density was roughly approximated by ave,

The eaw procedure was followed for the sxperiment im which the
primayy incubaticn tempersture waes 20° ¢, and the secwndary temperature wse
38° ¢,




Experimnt No. 64 128
Plate Count: Original Tempersture 38° C.; Secondavy Temperature 20° C.

Hour Inouwbation Tempsrature Average Incubation Temperature Room Temperstore

1mle 1mle 1mle 1ml. 1ml. 1mle 1mle 1mle 1al.
0.5 1 1.5 N . g 1
1.0 1. 1 2.5

1
Totals

1=l 1mls l5aml, 2mls 3u5mle Smle 7ml. 7 mle 8.5 ml.
Relstive mumber of cells per ml., besed on turbidity.

38 38 57 76 103 190 266 26 - 33
Relative mmber of viable cells per 2l., indicated by plate count,

38 W% 66.6 80.3 91 122 183.6 230

20° . | 37° ¢. |
Counts Given in Nillion per ml. -~
1 %a-bled 76 38 n
2 hl = 50 « b3 L3.6 35 33
3. S0~L7-53 50.0 & 5k
b 855560 Y 7 &
5§ 86-66-09 - 80.3 76 9
6 96-80-97 .0 01 9
7T W2en0-n5 1223 150 1y
8 178 - 196 - 177 183.6 184 207
9 229 - 233 - 208 23 227 222
DMlutions
Tube 1 2 3 L 5 6 7 8 9
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Plate Comt: Original Temperature 20° G.; Secondary Temperature 38° G.

Hour Incubation Temperature Averags Inoubation Temperature Room Tomratux;]

209 C. 370 C.
Counts Given in Hillion per mle.
1 38-3-3 345 26 37
2 T -Th-95 81.0 88 - 77
3 189 - 199 - 200 196.0 189 186
i 220 - 212 - 230 217.3 228 219
5 285 - 281 - 295 287.0 289 270
6 351 - 361 - 38 353.3 353 350
7 L29 - 117 - 430 419.0 No Count 118
8 370 - 378 -~ 410 386.0 Loo 399
Dilutions
Tube 1 2 3 b 5 6 7 8
lml, 1ml, 1ml 1ml lmle 1i1m, 1m. 1ml,
1 1 3 3 b L 5
) § 1 1l
| 1
1ml, 2ml, hm., hm. Sm. Sml, 6ém. 6nl.
Relative number of cells per ml., based on turbidity.
3 70 wo i 175 175 210 210

Relative number of visble cells per ml., indicated by plate count.

4.5 81 196 217.3 287 353.3 119.0

386.0




Plate Count: Original Teaperature 38° G.; Secondary Temperature 20°

1sl. 1ml, 1=l, 1.25m.1.58.2nk 4el. 5.5=1. 7sl
Relative number of cells per mi., based on turbldity

10 10 10 12.5 15 20 40 55 70
Relative number of viatle cells per ml., indicated by plate count.

9.5 10.2 17.2 28.0 46.0 60,0 110 130 2232

C.
Incubation Temperature 20° c.
Bour Mlutiona Average
14100 Thousand 1l #illion |
1 6 =10 ~9~13 9.5
.2 6 ~-13 - 12 - 10 10.2
3 16 - 13 - 22 - 18 17.2
4 32-23~23 - 31 28.0
3 40 = 51 = 46 - 47 46.0
é 4 - 60 - 75 - 65 60.0
7 13~11 - 7=-13 11.0
8 14«15«11 - 12 13.0
9 2l - 25 =23 - 24 23.2
Dilutions
Tube 1 2 3 4 5 6 7 8 9
1. 1m, 1=z, 1ml, 1=, 1lmxl. 1mi. 1ml. 1 ml.
.25 .5 1 2 3.5 5
1 1 1l
Totals




Experinent §o. ¢-D 128
Plate Count: Originsl Tempersture 20° C.; Secondary Temperature 38° C.
Hour Inoubation Temperature 20° . Aver:
Counts Given 1ln killion per nl.
1 31 - 20 - 31 « 26 27
2 42 -33-38-3 36
3 47 = b= b5 = 40 "
4 55 = 40 = 42 - 51 &7
5 70 = 72 = 56 - 50 62
6 60 - 58 - 60 - 70 62
7 64 - 58 - 62 = 40 56
8 60 ~ 66 - 40 - 44 52.4
Dilutlions |
Tube 1 2 3 4 5 é 7 8
1 al. 1 =1, 1 el 1 ml. 1 =l. 1 =i, 1 ml. 1 =l.
-5 1 1,5 1.5 1.5 2.5 2
.3 5 1l o5

Totals:
1 al. l1.5m, 2.5ml. 2.5 ml. 3 nal. 3 m.
Relative number of cells per ml., based on turbidity.
27 a 68 - 68 81 81

3.5 lll. 3-5 '1-

95 95

Relative number of viable cells per al., indicated Ly plate ocount.

27 36 44 47 62 62

56 52.5
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Graph 6-=A
Plate Count: Original Temperature 38C; Secondary Temperature 20C
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Graph 6-A
Plate Count: Original Temperature 38C; Secondary Temperature 20C
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Graph 6-B
Plate Count: Original Temperature 20C; Secondary Temperature 38C
I
Loo
©
o 300
o
. o)
N
=
E
o}
£
o
]
Q
o]
S
S g <
(&)
© /
& A
g ;
7
é 7
4
S
3 =
< Iy
Vi
J
100 ]
I/ ]
0]
K
/
T /I
: + : : | ol r01 L [
X Relat GECEARCLES nslty)
] | i e 0 | [o i [
| [ 1 T O L D O T G | | I 000 [
6 8
— 3 2 3 Time J!.‘n ch:c'ss 7




Graph 6-C
Plate Count:

Original Temperature 38C; Secondary Temperature 20C
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Graph 6=D
Plate Count: Original Temperature 20C; Secondary Temperature 38C
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fosults of Experiment No. 61
From Experiment No. 6=A, the dats indicates that

1. The plate coont has doubled in number in approximately
four hours.

2. The secnd generation nmmber of individuals has doubled
in the next three ond one~hslf hours,

3. In moet of the plates at any one hour, theye seams to be
little difference dus to the incubation temperature of the
plate.

e The relative number of cells per ml., baged on density,
ie fairly constant for the firet four tubes, after which
their number is greater thon the cbeserved mupber of
indlviduals per nl.

From Sweriment No, 6-8, the Adata indicater that
1ls The nlate count hag increaszed 4two 01d in less than one
howr at tha recondary incubsation temnersture,
2. 7Thls second emeration has donbled seadn within the next
hour,
3. There ie no anmarent ﬁif‘mmmé in the wmber of colonies
rar plata regardlase of the incubation temperature of the

nlate.

he The relative auwsber of viable €21l per ml., as indicatad

from the plate count i spproxinmetely the same as the
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relative number of cells per zl. based on density for the
first two hours after which the latter is less than the

relative number of viable cells per =ml,

From Experirent No. 6~C, it seems that

1.

3.

The nlate count has doubled in number in less then four
hours. .

The second generation hss again doubled before the fifth
hour.

The relative number of cells ver ml. based on turbidity, is
almost the sszme as the relative number of viable cells per
ml. based on plate count for the first two hours. After the

first two hours the latter is greater than the relative

number of cells ver nl., based on density.

From Experiment No. 6~D, it seems that

1.

<.

The plate count has doubled in number between the fourth and
f£ifth hours.
The relative number of cells per a1, based on denslity is

always greater than the relative mumber of viable cells per

‘ml. based on plate counts except for the first hour.
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ROTEs From the total experiment, it is seen that the relative
nunber of cells per ml., based on density, is greater than the relstive viable
count in two tests. The first 1s when the original incubstion temperature was
36° C. and the secondary tempersture is 20° G. The other occurred when the
primary temperature was 20° 0. and the secondary temperature was 38° C. It ia
felt that with slight modifleation in technie that the procedure of watching
turbialty may be a relstive effective way of determining the approximste

A

jpumber of totsl cells per ml. &t any given hour.
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wmm 2&@,, Z

A loopful of L. monocytogenes was inoculated into 200 ml, of
capitone broth at 36° €. Vhen rlight turbidity was evident, the bottle was
renoved from the 38° C. incubator to a water bath at 16° C, After five
minutes, the culture wac placed in a 260 Cs Incubator, end samples for
staining and nlate counte vere removed hourly. The first sample war rermoved

bafore placing the culture in the 16° C, water bath,
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Experiment Number: 7

L]
Incubation Time at 18t Hour at 20 C.

Plate Count: 24 million per cec.

Soma Flagella

Length Number Length Distance Between
2.1 2.2 2.5 1.8 2.2 All organisss obamuT were non-flsgellated.
3.8 2.8 2.5 1.5 2.1 |
2.2 2.8 2.7 2.4 2.6 ‘

2.5 2.3 2.5 2.2 3.2
3.1 2.7 2.3 2.5 2.0
1.9 1.9 2.7 2.413.6
2.7 3.6 2.6 1.6 2.3
2.2 1.9 2.4 1.6 1.9

2.2 2,1 4.6 1.8 1.8
2.6 1.7 82 3.5 1.8
f.9 2.7 1.7 2.1 2.7
1.8 2.5 1.7 10.2 2.1
l9.1 2.9 1.6 2.6 2.4
R:7 1.6 1.9 1.8 2.3
.2 2.8 2.8 2.2 2.7
B.5 3.8 3.9 2.1 1.8
g6 2.0 2.2 11.3 2.9
RO 1.8 21 3.9 2.3

2‘3 2.3 12.7 107 3-0

M‘ 1.6 ﬁ3_.»8 304 A“rg‘-;rﬂl 2-?




Experiment Number: 7 136
Incubation Time at1e5 Hourat 20° C.
Plate Count:
Soma Flagella
Length Number Length Distance Between
3.6 2.6 2.0 2.0 1.8 All orgsnisms oburvfd were non-flagellated.
3.5 1.8 2.4 2.5 2.2
1.6 2.0 4.6 2.4 2.4 ‘

21 1.9 2.1 1.7 1.7
1.7 2.3 2.4 1.9 1.7
1.5 2.5 3.1 2.2 2.4 ‘
33 1.9 3.0 2.1 2.2 |
2.5 4.8 41 1.9 1.7

2.0 2.4 2.6 2.3 1.9
.4 41 21 2.3 2.6 |
1.9 1.7 1.6 2.4 1.8 |
49 1.8 2.0 2.3 1.7
1.9 1.8 3.3 =z.8 1.8
1.8 4.7 1.5 2.4 2.6
L.7 2.3 2.8 2.3 2.2
41 2.2 3.3 1.8 2.7
L7 2.4 2.4 3.1 2.2
5 2.8 2.0 2.2 3.3
2,0 1.6 2.1 2.5 1.8

18 2.4 2.4 21 2.3 Average: 2.4 |
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Experiment Number: 7
Incubation Time at <nd Hour at 20° c
Plate Count: 18 million per cc.
Soma Flagellq
Length Number Length Distance Between
2.6 2.9 2.4 2.6 1.4 All organisms observed were non-flagellated.

2.9 2.0 2.8 1.8 2.4
2.5 2.7 2.8 2.0 1.8
3.2 3.1 21 2.0 2.3
1.6 1.9 2.2 2.5 2.4
2e2 2.0 2.2 2.0
2.3 2.5 1.5 3.4
1.9 2.3 2.0 2.0
2.0 2.9 2.8 3.8
2.0 3.8 1.9 2.1
2.7 2.3 3.2 2.6
2.1 3.7 3.0 2.0
3.5 2.0 1.7 2.0
2.1 2.2 21 2.7
2.6 2.0 1.6 4.8
2.5 2.6 2.0 2.8

2.2 2.8 2.5 1.9
Ze6 21 2.1 2.6

2.9 1.9 2.0 3.0

1.8 2.5 3.5 3.3 Average: 2.4
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Experiment Number: 7
Incubation Time at <25 Hour at 20° C.
Plate Count:
Soma Flagella
Length Number Length Distance Between
2.7 3.0 1.9 2.8 2.3 A1l orgenisms obeervrd were non-flagellated.

2.8 2.8 8.3 2.4 2.0
2.2 2.2 2.4 2.3 2.8 “
2.7 4oh 2.3 2.8 5.3
2.8 3.3 2.7 1.5 1.4
2.2 2.1 4.6 2.2
1.9 3.9 2.1 1.5

1.8 4.3 2.0 2.5

1.9 2.1 5.4 2.2
21 L5 2.6 2.1
2.0 2.3 3.5 3.0
1.8 1.8 2.1 2.2
1.2 1.6 2.2 2.2
2.5 2.0 3.0 1.5
3.2 2.5 3.3 1.8
2.2 3.0 2.4 241
2.5 2.9 2.0 2.7
3.2 3.0 2.0 1.6

2.8 2.7 2.6 2.5
2,7 2.6 2.8 2.0 Average: 2.6




i

Experiment Number:
Incubation Time at 3rd  Hour ot

7

20° ¢

139

Plate Count: 13 million per cc.
Soma ﬂggillg_
Length Number Length Distance Between
2.3 2.7 2.3 40 2.0 A1l organisms obsservrd were non-flagellated,
2.3 3.2 2.9 2.3 41
2.6 3.8 4.1 2.8 1.8 N
2.3 1.9 2.5 2.1 2.7
2.8 3.3 3.1 2.1
3.2 3.5 2.3 2.3
2.3 1.9 2.7 2.2
4.0 1.9 3.7 1.3
2.2 3.1 3.0 3.2
3.9 2.8 2.2 1.8
Average: 2.7




o
Experiment Number: 7 °
Incubation Time at 3.5 Hour at 20 C.
Plate Count:
Soma Flagella
Length Number Length Distance Between
2.7 3.3 3.3 2.5 411 orgenisms obacrvoh were non-flegellated.

24 2.2 2.9 3.6
2.5 3.2 2.4 2.4 ‘
2.1 4.2 43 7.0
4.0 2.5 2.7

3.2 2.7 2.6

3.1 2.1 2.1
2.0 2.3 3.3
3.3 2.1 3.2
3.0 5.7 3.3
2.9 3.5 2.0
2.1 2.5 2.4
2ok

Averages 2.9
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Experiment Number: 7
ion Time at 4th °
Incubation Time at Hour at 20 C.
Plate Count: 23 million per oc.
Soma Flagella
Length Number Length Distance Between

3.1 3.8 2.5 2.5 2.5 ill orgenisms observed were non-flagellated,
21 3.2 2.7 1.9 2.5 -
2.5 3.3 2.9 3.5 2.4 “
2.6 2.1 2.5 2.4 3.8
1.8 2.7 1.6 3.4
2.9 47 4 3.7
2.6 3.0 2.9 2.1
1.8 1.6 2.7 3.6

3.4 1.8 2.8 2.8

2.1 5.0 2.8 5.2
6.4 2.8 2.8 2.4
2.3 2.2 2.6 1.7
1.8 2.8 2.3 2.3
2.8 2.4 31 25
5.8 2.4 2.0 1.4

Average: 2.8




2
Experiment Number: 7
Incubation Time at 4.5 Hour at 20° C.
Plate Count:
Soma I'-Iagellg
Length Number Length Distance Between
3.2 1.9 1.4 2,1 3.2 All organisms obaarv+d were non-flagellated,

2.9 5.3 2.8 2.2 3.0 .
2.9 3.0 1.9 3.5 2.0
bih 2.2 2.4 1.6 2.2
2.0 21 21 3.2
49 2.5 2.0 3.2
3.0 3.3 21 1.5
3.3 L6 41 3.6
2.3 3.7 2.7 31
3.0 2.6 2.0 2.1
2.7 6.4 2.4 2.9
4T 2.4 1.9 2.2
1.7 5.5 3.7 3.6
1.7 3.0 1.3 3.0

3.2 3.4 1.6 2.5

Averages 2.9
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Experiment Number: 7
incubation Time at 5tB  Hour at 200 C.
Plate Count: 31.5
Soma Flagella
Length Number Length . Distance Between

1.6 1l 3
2.1 1l.6 3.0 2.0
1.7 2.0 2.0 3.0

21 2.9 2.0
3.1 2.7 2.0
3.1 3.2 3.0
1.8 2.5 2.3
2.0 3.1 2.5
1.7 1.7 1.4
2.8 2.8 21
2.9 2.7 1.8
5.4 2.5 2.0
1.9 2.4 2.2
2.1 45

Average: 2.4 .02 .3




Experiment Number: 7
Lo}
Incubation Time at 5¢5 Hour at 20% c

Plate Count:

Soma Hagella_
Length | Number Length Distance Between
5.2 1 oh
2.8 . 1 .3
2.8 1 .9 )
3.0 1l .3
1.8 1 .8

1.6 2.4 1.6 2.8
1.9 2.8 2.7 3.9
3.6 2.3 2.7
2.3 3.0 2.4
2.7 2.1 2.0
2.2 2.8 3.0
1.5 3.3 2.2
3.8 1.4 2.0
2,1 3.5 2.0
2.1 2.5 1.9

1.7 2.3 3.6

Averages 2.5 .1 .5




Experiment Number: * 7 U5
Incubation Time ot 6thHour at  20° .
Plate Count: “44.5 million per cc.
Soma jﬂgggﬂg_
Length Number Length Distance Between
3o 1 .7
1.9 1 o6
1.6 1 o ‘
2.2 1 1.6
2.3 1l .8
1.7 2 2o~ 1.2 1.2
2.7 1 o7
2.5 2 1.7~ .4 1.6
2.0 1 o6
2.8 1 «7
3.5 1 .6
1.9 2.3 2.2
3.0 1.9 2.4
1.9 3.8 1.2
2.6 2.2 2.3
3.6 1.7 1.7
2.0 1.6 2.4
2.8 2.5 2.4
2.0 2.4 3.4

2.0 2.1 1.8




<

U6
Experiment Number: 77
Incubation Time at 6th Hour at 20° C. Continued
Plate Count: 44,5 million per cc.
Soma Flagella
Length Number Length Distance Between

Average: 2.3 R 1.0 1.4
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Experiment Number: 7

Incubation Time at 6.5 Hour at 20° C.

Plate Count:

Soma Flagella -

Length Number Length Distance Between

2 2.1 - 07 2.6

3.0 - .6 1.6

1.0

1.0

1.3

2.3 - .9 1.5

1.9 - .3
oh

R O N T~ T S X

1.8
3
1.3 - 1.2 1.5
1.1
5

. 5
2.6 fanad 1.1" 105
.8

T R R T I




Experiment Number: 7 ue
Incubation Time at 65 Hour ot 20° . Continued
Plate Count:
Soma Hagella
Length Number Length Distance Between
1.9 1 .8
1.8 1 5]
2.8 1 1.3 “
2.3 1l 2.0
1.7 2 1.5~ .3 1.1
1.2 1 3
24
2.1 1l 1.1
2.0 1 1.1
1.6 2 8 - 4 o
2.6 1 1.1
1.8 1 2.0
1.7 2 2.5 - 2.2
5.0 1 .5
3.1 1 5
1.8
1.8 2 1.7~ .5 .8
1.4 1 .9
2.9 1 | b
L 4.9




Experiment Number: 7 149
Incubation Time at 6% Hour at 20° . Continued
Plate Count:
Soma Flagella
Length Number Length Distance Between
2.3 1l 1.9
2.5 1 1.0
2.9 1 .3 )
25 2 2.3 - .3 1.4
2.2 1 .8
2.6 < 2.5 - 2.0 1.7
2.2 1 1.3
2.1 1l o




Experiment Number:

7

150

Incubation Time at 6+ Hour ot 20°
Plate Count:

Soma Flagella

Length Number Length Distance Between
1. 2,1 1.8 3.0 1.9 No flagells obgerved,
2.5 2.0 2.3 1l.8 2.5 .
2.3 2.9 2.3 2.2 2.6
2.7 2.4 2.3 14 241
2,0 2.4 3.0 1.5 2.2
2.1 2.2 3.0 24 2.0
3.2 2.0 21 2.0 24
2.6 1.5 3.0 1.7 2.0
2.3 2.4 23 21 4.0
3.1 2.6 l.4 2.3 2.8
2.0 2.1 3.d 2.8 2.0

Average:r 2.4 <5 | 11.6 1.4
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Experiment Number: 7
Incubation Time at 788 Hour ot 20% .
Plate Count: 59 million per cec.
Soma Flagellq
Length Number | Length Distance Between
2.0 2 bohh = 2.6 o
2.7 1 1.4
1.8 1 .5 ‘
1.6 2 3.1~ 1.5 «7
2.6 1l 1.3
2.3
1.6 2 | 3.4-.5 1.1
2.9 4 20h = bbb -1.2-.9 bS5~ 6
2.6 1 .9
2.7
2.0 W I
2.6
1.9 1l o2
2.0 1 2.9
1.7 1l 2.0
2.7
1.6
1.9 1 1.4
1.6 1 1.7
—~ 1.9 1 1.8
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Experiment Number: 7 152
Incubation Time at 7th Hour ot  20° C.  Continued
Plate Count: 59 million per ec.

Soma Hagella
Length Number Length Distance Between

2.8 2 1.1 - .3 .5

3.8 3 1.9 - .3 ~ .7 -~ 14 - .8

2.3 2 | 3.6-1.2 1.0

<7 2 3e5= 45 1.3

2.1 2 2.4 - .7 1.0

1.7 1 2.0

1.7 1 2.1

2.1 1 oA

2.2 1 .9

2.6 1l 2.1

2.3 1 1.7

2.6 1 2.1

2.6 2 | 24-10 1.3

4.0 1 .3

Zeh 2 1.6 - .5 5

1.9 3 3.4 - 1.5 - 3.3 - 6

1.5 2 3.3 - .7 s

3.0 3 3.0 - 1.0 = .7 .8 - .3

5.2 3 | 2.8-13-.4 1.8 - .7
. 6.3 2 | 4.0-2.3 1.3
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Experiment Number: 7
Incubation Time at 7t Hour at 20° ¢ Continued
Plate Count: 59 million per ce.
Soma Flugell_a
Length Number Length Distance Between
2.0 3 2.6 - 1.9 - .8 6 -0
2.1 1 | 1.6 '
2.5 2 1.6 - .5 .5«
2.2 2 2.3 - .7 0
1.9 1 2.1
2.3 2 1.0 - .3 +5
2.1 1 .8
1.8 1 1.9

2.2 2.5 2.6 3.6
2,1 2.7 1.7 2.6
Z.3 2.3 3.6 3.0
2.7 3.5 2.0 2.0
1.8 2.1 1.9 3.9

Average: 2.4 «93 1.7 .78
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Experiment Number: 7 |
Incubation Time at 7.5 Hour at 20° C. ‘ i
Plate Count: |
Soma Flagella
Length Number Length Distance Between
2.3 2 |2.0~.5 v
2.1 1 |42
2.1 2 2T - 9 7 ‘
3.0 2 |8~ .6 1.8
2.2 2 3.1 -1 0
3.1 7 |304-b=34=.5 | 0=.5-0~-2b4-.6] |
3.3 - 1.0 - .6
2.1 2 |3.1-1.8 A
2.3 2 2.5 - .4 1.0
2.6 3 |1.6 - 2.0 - .4 9 - 4
3.7 6 (2.8~ .5~-2.7-1.4
2.5
1.9 3 4.0 -2.2-141 1.2 -0 - .4
2.8 2 |2.1-.3 .7
4.7 T |22 = 6~ 3.2~.9 lbd = 4 =-1,8 - .8
3.5 -~ 1.2 - 1.8 0= .2
2.0
1.9 1 1.6
2.5 1l 1.8
3.2 2 1.'8 - 1l.6 1.9




Experiment Number: 7

155

Incubation Time at 7+5 Hour ot 20° . Continued
Plate Count:

Soma Flagella_

Length Number Length Distance Between
3.7 3 (1.8 - 1.9 - 1.9 2.9 - .3
2.0 2 |43 - 2.4 .8
4.0 b 4T - b -25-28|23-.5
1.8
2o
2.4 3 |1.6 - 2.7~ 1.8 1.0 - .8
3.6
2.8
2.7 3 (3.3~ 3.2~-2.3 1.6 - 1.1
2.2 b |6~ 45~ 3.2-1.9 | .9-0=1.1
2.3 1 |1.2
2.9 3 |22 - 2.6 -~ 1.4 1.4 ~0
2.7
2.6 2 |[2.2 - 1.6 .6
hod 7 [1.3~38~.3-1.512~20«.7-0-0

2.6 - 3.1 - 2.7 0

3.2 1 |1.0
1.9 l (2.0
2.1 1 {1.7
3.1 2 3.4~ .6 2.2




Experiment Number: 7 156

Incubation Time at 7% Hour at 20° c. Continued

Plate Count:
Soma Flagella
Length Number Length Distance Between
2.3 2 |23~ .2 1.4
2.1 3 | 4.1 =17 - 2.5 7 =0
2.7 2 |2a-1a 4 )
2k 2 (3.1~ .7 N
3.0 1 (2.0
1.7 1 1.9
1.5 2 2.5~ .4 0
5.6 6 |21 - .2-1.5-1.0 |15~ .7-1.6=.4~0)
1.6 = .8 = 1.5
1.8 1 |.7
2.0 1 |19
2.9 1 |2.4
2.3 2 |2.6 - .8 1.8
2.4 3 {29~ .4~ .8 1.1-0
1.7 2.5 3.6 2.2
1.9 2.4
hverage:s 2.6 2.0 |1.9 1.04




Experiment Number: 7 157
Incubation Time at  “t% Hour et 20° €.
Plate Count:  £1 mllllon per ce.
Soma Flagella
Length Number Length Distance Between
2.0 3 |4b=.7-28 | 1-16
1.6 1 |1.8
2.2 1.2 )
1.7 3 (3.5~ .5-1.1 D=0
Zek 1 | 2.7
2.8 3 |17 = 3.2 - 2.3 1.4 - .9
1.4 1 (2.2
1.8 3 |7 =14 = 4,1 i
2.1 2 |3.4 - 2.4 0
IR
2.7 2 |12 - .5 1.0
2ot
23 2 1.3~ .8 .9
1.9
2.2 3 |48 - 2.9 - .6 0 = 1.0
e 1 |2.5
1.9 L 3.2 = 4.8 - 1.2 5 -0
3 b 3 |42 = 3.7=-21-10} .6 -11
2.0
3.1




Experiment Number: 7

Incubation Time at £%1  Hour at

26°

Plate Count: &1 million per ce.

Cc. Continued ‘

158

Length

1.8

y
..

2.7
2.3
1.6

2.0

Flagella
Number Length Distance Between
2 (149 - 1.9 9
Y123 = 16 = 1B = 4,3) 2,0 = 7 -0
2 |25 = 3.4 - 2.5 1.6 - 1.7
1 |14
2 |3.9- .3 1.2
2 |3.4 - 2.7 0
2 |21 - 3.9 N
6 |27 = A =171 | T=0=.9-.3=~.,4
3.3 - 3.1
2 (2.3 -1.0 1.9
3 |3.8 - 3.4 - 3.5 A
1 |29
3 |10~ 2.8« 58 .3« .8
2 (2.7 = 3.6 1.2
1 .7
3 13.9-21~-.9 1.9 - .5
3 |3.6~10=-.3 1.2 - .7
2 1.2 - 2.7 .8
4 |ReB - 7= 3.1 - 1.8 | .8 ~1.2




Experiment Number: 7 159
Incubation Time at 38 Hour ot 20° . Continued
Plate Count: 51 million per ce.
Soma Mﬁ_’_
Length Number Length Distance Between
2.9 5 (4.5~ 1o4 - 1.6 = 1.5] 1.3 - 0 = 1.4
4.0 ‘
1.5 3 ]9 = 22 - 2.5 1.1 «
2.8 2 3.7 =~ 1.0 N
2.4 2 (1.9 - 1.0 1.3
1.7 1 |21
3.2 2 |45 - 3.5 1.5
3.0 2 3.8 - 3.8 2.1
3.2 b 2.8 = 2,6 4 =19 | 9~ .9 ~.4
2.8 3 |25 -~ 2.5 - 2.3 o8 = 1.0
<ol b Jlab w 4£eS = 4= 1.6 | 1.1 -~ .6
2.1 3.4 3.0 2.2
1.9 2.5 1.9 19
deh Fe2 2T 34
Average: 2.3 1.75 | 2.3 1.00
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Experiment Number: 7
Incubation Time at ©+5 Hourat 200 .
Plate Count:
Soma FHlagella
Length Number Length Distance Between
2.6 b | b« 42 - 21 ~5.68 7T~ .8-9
241 3 | 55 = 23 - 9 T - b
2ed 1|20 )
2.0 2 137 - 2.1 9
2.3 3 13 - 2.6 - .9 1.5 -0
3.0 2 | «5 - 3.3 2.6
1.7 3 |25 = 1.2 = 1.7 B -5
1.9 2 12.8« .3 o2
1.5 2 |23 - 2.8 o5
241 1 |13
2.9 b | 2eB = 4,1 = 1,0 = 12| T~ 5~ 1.0
3.0 B 130 = 105 = 5. = 3.2 O = J7=0 = 1.6
1.5
1.8
1.6 3 128 =~ 17 - 45 9 -0
1.5 2 |5.6 - 2,8 6
ne3 3 (27 = 2.2 « 1.0 NI 4
240 3 |30 = 304 = 8,2 1.2 - .8
3.1 i |1.8
5.3 4 |27 = 1ok = 28 = 5.0 T~ 1.8~ 2.2




Experiment Number: 7 11
Incubation Time at §+5 Hour ot 20° €. Continued
Plate Count: |
Soma Flugellq
Length Number Length Distance Between
2.0 2 | 1.6 - 1.7 9
2.3 2 3.9 - 2.5 0
A b o136 - 49 « L7 - 2.8 - 5.6
2.5 1 |L¢
2.3 1 |2.3
2.3
22 5 (5.5~ i w33 B | T S5m0 = b .S
3.5 = 2.3 = 2.4 = .3 | .6
2.0 2 |2.4 - .3 .6
2.2 2 2.7 - 3.9 1.3
3.2 2 |14 - 3.5 2.6
2.9 2 (3.1 -1.3 - 4.8 7 - 1.0
2.4 3 (3.5~ 45 - .9 1.0 - 1.0
2.5 3 5.6 = 2.9 - 5.7 7~ 1.3
2.9 5 |45 =33 =1l = 23| T Cw b= .5
3.3
2.2 1 |.4
7,0 0
1.6 5 |4ebm 6= 10259 [ 9D~ .6-.3
P
L




Experiment Number: 7 162
Incubation Time ot 85 Howrat 200 C. Comtinued
Plate Count:
Soma Flagella
Length Number Length Distance Between
1.8 4 | ReY = 50 - 5 - .3 U= oG- b
3.0 2 |36 = L9 ‘
1.7 3 | T = 5.0 = 2.4 1.0« 0
el 1 13.6
2.5 1 |.6
360 3 [ #e0 = 5.4 = 3.0 1.0 - .8
a5 1 |[3.6
Ze5 D7 = 16 1.3
2ot 2 |5 = 43 «6
el 2 23 = 4,1 1.0
IS 3 |5 = 3uh e 2.2 1.5 - .3
2.7
Average: 2.4 2.3 | 2.8 .88




Experiment Number:

7

2&@

163

Incubation Time at EB  Hour at C.
Plate Count: %9 sillion per cc.
Soma M‘:—
Length Number Length Distance Between

e 48 = 2.0 = 1.7 1.3 = o2

Dok 6 | 2T = id = 29 = 18] P s2 = o3 L h - 1.2
1.9 ~ .9 .

1.9 1 (17

27 4 | 2T = 227 = L) = 1,0| 2,0 - .3

2o 1 |.é

3.1 6 |27 =Ll = 19~ 3.2 shw e T= 9
13~ .9

2T Z | ReH = W8 0

Lok 2 | Reb =~ 1.2 oh

‘e 2 3.0~ 3.4 o2

29

1.5 2 2.9« 20 .8

iee 4 |6 = 1l = 1eb =~ 1B | lib = O - L2

Lok & les = 7 Q

22 4 | T =19 =l ~bb | 7= 7~0

2.5 1 |6

2.6 § |v3 -4 - 40146 L1-1,1-0
1.3

47

1.7 3 |55~ .8 = 3.6 R




Experiment Number: 7 164
incubation Time ot 9%b Hour ot 20° C. Comtinued
Plate Count: 9% sillion per co.
Soma ﬂ."_g.‘?_"‘_’_
Length Number Length - Distance Between
2h 2 | 1T = 3.5 1.5
<ol 2 |23 = A6 1.1
2.6 3 |20 = 5.8 - 42 ST
1.7 4 | 3¢4 -1 8
2,3 £ 1.8 =~ 3.2 3
2.8 L |30 = 36~ W8 =13 ] 15=0
3.0
2ot 2|3 -~ oA 1.2
2.6 1 [<.1
2.9 2 4.7 = 1.0 1.6
3.3 3 |20 28~-.9 1 =0
2.7 1 [ <0
1.8 3 (2.8 =~ 2.5 - 2.9
3.8 L |28 = i = ind = o6 | k= 6=1.0
2.7
1.9 3 |20 = 42 = 14 oho=- .3
2.3 b 49 = 3.8 =19« 30| 9~ b0
1.9 3 |23 = 9 = 3.0 o8
3.7 1|1
29 h N e




Experiment Number:

Incubation Time at

Plate Count:

“th Hour at

20°

% million per ce.

C. Continued

165

Soma Flagelia
Length Number Length Distance Between
<% 2 |2k = 2l 1.1
246
3.2 2 |13 - .8 1.6 ‘
1.7 3 (L9~ 1.2~ 2.6 how
P 8 12d = 1ob = Ayd w 37| Lot = 3= LT
4.7
.3 3 |21 - -2 1.0 =« 0
2.0 5 [P = b=l =25 [ 1.9 50
5.5
Ze1 £ 180 = 34 1.0
1.7 3 4T = Zeh = ok B o= 5
<7 3 [T = 3.2 = 1.3 0 = 1.0
20 1 3.1
“e
Averages 2.5 2.4 2.2‘ 84




TABLE 7 - A 166 ”

Lose of Flagella at 38° 0.; Original Temperature was 20° 0, ;

Sunmary of Values |
Hoursof | Av.length | Av.No. of Av. Length A‘ge?j::zce Plate %

Incubation of Soma Flagella/ of Flagella Flagella Count Flagellated
Moy | "lividuel Microns Microns | M/ML
1.0 | 2. 24 0
1.5 2.4 0
2.0 2.4 | 18 0
2.5 2.6 0
3.0 2.7 13 0
3.5 2.9 0
4.0 2.8 ' 23 0
4.5 2.9 0
5.0 2.4 02 .3 3.5 2
5.5 2.5 1 .5 10
6.0 2.3 .2 1.0 1.4 4h.5 >3
6.5 2.4 .5 1.1 1.4 4
7.0 R .93 1.7 .78 59 66
7.5 2.6 2.0 1.9 1.04 )
8.0 2.3 1.75 2.3 1,00 81 n
8.5 2.4 2.3 2.8 .88 90
9.0 2.5 2.4 2.2 .84 99 90
*Baged gn measuregent of 50 tq 100 individual bacteriub.
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Results of Dxperiment lo. 7:
From thds experirent it ls indicated that
1. There is a lsg rhese in thoe growth of flagells from 38° G,
incubation tempereture to a 20° ¢, tamporature ..
2, The average number of {larella incresses while the average
distance batween {lamslln deoreasas,
3. After a decrease in the plats count, twore is a rise teo
99 million per ml,. ‘
Le The percent of flagellated organisms increases to minety.
- S, Decause of the time interval between the measurements
talen on the langth of the flagella and the deficiengy in
the nwber of measurenents the rate of grovth of the
flagella was not computeds
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Bxperimont No, 8

A portion of the stock onlture of DeJrnocytozenss war incculated

into 200 oc, of cacitere broth snd placed in a 36° €, incubator. After foure
teen to fifteer hours 2 slight turbidity war evident and an alicuot was
renoved for staing and rlate count, nddlnted the culture was trensferred to
& 16% ¢, water bath for five mimrtes after wilch it was placed in a 20° ¢,
incubator. Aliquotz were removed at the given iimes lor staining and plate

count.,




Experiment Number:

8

20°

171

Average: 6.9

Incubation Time at 8% Hour at C.
Plate Count: 23.7 million per ce.
Soma Hagella
Length Number Length Distance Between
& 3.3 10.6 10.3 No flagella observed.
6.6 6.3 5.1 6.0
14.9 2.5 3.7 3.3 .
7.0 2.6 16.5 4.8
7.3 3.3 4.0 2.7
3.3 3.1 24.6 6.5
8.0 2.4 4.5 9.7
8.0 7.7 16.3 5.3
18,9 5.1 3.0 3.7
3.8 8.2 7.1 2.6




Experiment Number:
Incubation Time at 2nd Hour at

8

20°

C.

172

Plate Count: 31.6 million per ce.

Soma Flagella

Length Number Length Distance Between
22.7 6.8 1.7 16.7 No flagella observed.
6.6 27.9 22.3 3.7
3.9 54.7 7.4 52.9 ‘
9.8 16.6 6.5 8.1
23.0 9.4 27.2 5.3
4.4 4.4 7.1 4.0
9.6 8.2 7.4 7.7
23.1 4. 3.2 4.7
5.1 8.4 4.1 12.7
16.3 15.6 4.5 4.9

Average: 12.8




8 173
Experiment Number:

Incubation Time at 2.5 Hour at 20 C.

Plate Count:
Soma F_l‘lg_"ﬂL
Length Number Length Distance Between
10"3 3 06 70}. 40 7 KQ ﬁmna ob,m-

17.4 7.2 13.8 7.9
4.9 9.7 6.1 6.3
7.5 7.2 5.2 15.9
6.0 2.4 10.8 2.7
5.4 4.0 6.1 14.7
5.9 14.7 12.0 8.3
7.9 2.4 18.2 3.8
6.2 6.1 5.6 1.1
5.3 942 22.9 6.1

Average: 8.3




Experiment Number:

8

Incubation Time at 3rd Hour at

200

Plate Count: 71 million per cc.

C.

17

Length

Number

Length ‘

Distance Between

3'5 1300 5&6
13-6 1706 8.3

9.4 2.5 7.4
9.4 9.6 4.7
5.9 5.0 11.8
5.5 4.3 6.6

2.2 5.0 7.8
6.4 7.4 7.8
8.5 4.8 12.8
2.1 22.1

Averagei

3.8
12.2
4.0
2.6
7.4
3.4
5.3
13.2
5.5
2.2
Tk

No flagella obszerved.
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Experiment Number: g
Incubation Time at 3.5 Hour at 20° ¢ '
Plate Count:
Soma Flagella |
Length Number Length Distance Between
6-1 2 100 ““ lul 4.0
5.4 1 |.6 ’ 2.9

6.8 2 |.8-1.2
9.8 6.6 7.9 8.9 3.3
6.2 45 46 5.0 10.2
47 6.7 5.7 11.0 5.6
k.6 11.6 3.7 18.0 3.1
6.5 8.5 87122
8.3 12.3 12.0 5.9
11.7 6.0 2.9 3.6
45 12.2 9.0 8.1
8.2 4.6 2.5 6.0
45 3.7 5.6 6.8
10.7 12.1 2.5 9.4
7.8

Average: 7.2 08 | .94 3.5
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Experiment Number: 8
Incubation Time at 488 Hour at 20° ¢,
Plate Count: 128.6 mlllion per eo.
Soma Flagella
Length Number Length Distance Between
7.0 2 19 « .9 1.2
3.0 1 |3.5
3.1 111 ‘
48| 3 |.7-10~.9 3.6 - .5
471 1 |.5
9.1 2 | .9 +-1.0 1.0
19.9| 3 |9~ .5-.3 2.7 - 10.0
2.5 2 |1.0~ .7 1.9
7.4 2 |14~ .7 , 2.9

3.4 2.6 2.2 579
T4 2.9 6.5 6.1
10.8 8.1 &.7 3.1
Lo 12,6 7.3 3.6
15.7 3.6 9.0 3.7
7.3 7.3 10.9 5.0
4.5 4.8 4.5 9.5
11.9 2.9 8.1 9.6
19.2 44 9.6 5.2
5.6 6.6 4.0 6.1
8.5 9.0 6.6 20,2




Experiment Number: 8
Incubation Time at 4th  Hour at 20° ¢C. Continued

Plate Count: 128.6 million per cc.

177

Soma Flagella
Length Number Length Distance Between
2.7 16.2 3.9 15.0 6.6
49 6,9 7.0 6.8 7.2
3.3 1.0 )
Average: 7.2 25 | 1.1 3.6




Experiment Number: 8 178
Incubation Time at 4-5 Hour at 20° .
Plate Count:
Soma M
Length Number Length Distance Between
5.1 3 [1.0-1.5~.7 2.1 - .3
13.1] 4 |7~ .9-27=-.7 2.7 = 4.0 = 42
42| 4 |20~ .9-15- 4 | Lb=-1.8- 4
L8] 1 |.5
4.4 1 |1.0
6.3 3 |1.3~1.8 - .7 1.4 - .5
7.0 2 1.1 - 2.0 1.0
2.2 1l |1.2
12.6 5 léf) -l =12« 5| 3.1 - 2.9~ 5.9=-.6
6.7 2 [ 1.3~ .4 5.5
6.2 1| .5
12.9 7 [1.8=-.,3-1.0=1.2]| 3.2 ~2.1~ .5« 1.7
1.1 - 1.1 - .8 2.5 - 1.2
6.5 1 ].8
8.2 5 | 1a2 = o3 = 1.0 = 2.2 | 2.4 -1,5~ 240
1.3
5.2 1 | 2.4
13.3 3 | -7~ .8 2.8 - 1.5
8.8 2 | 1.1~ 1.4 5.0
4,3 31.7-11~-1.5 2.7 =0




Experiment Number: 8
Incubation Time at 4.5 Hour at

20° ¢ Continued

179

Average: 7.1

.98 | l.12

Plate Count:
Soma L“E“_“__
Length Number Length Distance Between
9.6 5 1-7 - -9 - 109 - 2.G 1.8 bl 2.7 hand 3-1 - 2-5
7.0 7.2 5.3 41 2.4 ‘
P13 4.5 3.2 8.1 2.9
401 4'6 7-4 10o4 900
5!0 9-3 4.3 8‘3 4;0
TA.A 14,8 9.7 4.5 10.5
6u3 2‘2 11’%0 5.5 2-9
3.1 20.1 3.8 5.0 6.4
6.7

2.53




Experiment Number:

Incubation Time at

Plate Count:

8

Hour at

200

C.

253.6 million per cec.

180

Soma

Length

3.5
694

2.6
14.1
6.2
3.0
5.5
9.7
Y5
5.6
8.4
6.7
bob
11.8
7.5
5.9

10.1

4.7

Number Length Distance Between

1| .7

6| 8-2.5-39-15]| 1.8 ~1.34+1.1-0
1,0 - 1.4 .

4 | 2,9 -1.2~.9-2.8| L4 =0=.3

3/119-1.6~- .8 11.2~-0

3 |27 -3.7-21.5 2.0 = 3.5

l | .8

4 | 2.1 - 1.7 -1.2=1.5 1.3-2.7-0

4 1.6 -21 -1.9 =17 4.0~ 1.6~2.7

4 [ 146 = 1ibh = 6-1.3] 1.2~ 5.0~ 2.6

2 |.7-20 2.7

1 |13

3 1.2 -1.0~ .7 3.5~ .3

2 (1.4 - .8 3.6

1 1.7

1 3.1

6 [3.1-3.2-21~.6]|20-1,5=-.7
3

5 1'.73 = 1.5 = 2.3 = 11| 4.3 - 2.6 ~1,6~- 2,0

2 .9~ .5 3.5




Experiment Number: 8 181
Incubation Time at 5tB Hour ot 20° . Continued
Plate Count: 253.6 milllon per oc.
Soma Flugellq
Length Number Length Distance Between
7.8 3 |1.9~1L5=-1.0 1.2-0
8.0 5§ 113~2.6-1.8~-1.§4 2.4~1.8~ .6 - 2.0
2.3 - 2.3 .6 .
3.3 1118
9.0 5 1%1 - 2,1 -2.1 - .8| 2,8~1.0~ 3.3~ .8
3.1 3 11.2~-23 .7 1.1 - 1,3
6.0 2 [1.7-.8 6.0

2.8 3.9 6.2 4.5 2.0

8.5 6.6 4.7 3.5 2.6
9.9 3.2 4.2 3.7 5.2
9.1 6.4 6.3 9.1 3.7
44 141 6.0 3.9 5.9
81 1.7

Aversge: 6.2 143 | 1.54 A




Experiment Number:

8

182

Incubation Time at 5.5 Hour at 20°  C.
Plate Count:
Flagella
Number Length Distance Between
6.5 1] .4
10.2 4 11,9 -1.7 1.5
89 6| L7-~28-2.0-23 1.4-21-45-.7
7= 1.3
5.3 31 2.5 = 6~ .7 3.6 -0
3.3 2| .6~1.5 3.0
7.3 1] .4
3.6 3 | 3.8 - 4.2 - 1.5 1.9~ 0
3.0 1113
6.9 1] .8
2247 2 | .6-1,0 1.2
6.3 5 [1.8-1.1 ~3.9~3.4 0~1.9~1,1- 2.8
1.2
4o 3 | 4.5 - 2.8~ 2.2 2.1 - C
9.0 3 | 3.4 - 3.7 - 2.0 3.5
10.1 5 |24 -11 ~1.2~ .8 42=.7=0=2.7
1.3
2.8 1 1.9
9.6 6 |37 =16« 6 =17 13 =14 =2,5«1.1
.5 -~ 1.0 .6
7.8 6 |4.6 = 2.5~1.9~ .6

07 b 2-6




Experiment Number: &

183

Incubation Time at 5.5 Hour at 207 Continued
Plate Count:
Soma Flagella
Length Number length Distance Between
2.0 11.5
29:7 T | ReR = 2.5 = 2.3 = 2.0 4.2 = 12 = 4.6 = 0
1.1 - .9~ .6 3.7 - L0 5 2.4
5.7 2 | 2.2~ .8 3.2
5.5 2 | 2.1 - 1.4 3.7
6.0 4 |23~ .7=-3.4-22| 40~-0=2.1
6.0 4 | @5 =19 =11 = 7| 1.2 = .7~ 3.1
9.7 5 | 7= 9 ~1.7-1.2 | 1.9 = 3.0~ 2.6-1.4
1.9
3.3 3.3 3.0 2.41.0
0.4 2.9 4.5 2.8 11.7
Average: 7.3 2.3 [1.75 2.27




8 184

O
Incubation Time at 6th Hour at 207 ¢
221.3 million per cc.

Experiment Number:

Plate Count:

e Flagella
Length Number Length Distance Between
7.5 2 | .8-1.4 0
48 4 |1.9-23-35-29.9-.9-.3
9.7 4 | 1.5 1k = 1.1 - 1.9 4.6 = 2.2 = 1.0
8.4 6 | 3.9-2.0-3.6=200=23=0=1.9-1.0
1.0 - 1.1
3.7 .8
136 5 |.7-.7-.3-1.7 |3.7-51-1.5-2.3
2.3
3.6| 2 |3.8-1.0 1.8
50| 3 [3.8-.5-3.1 1.9 - 3.0
15.7{ 10 | 4.8 = 1.7 - 1.8 = 2.21.8 = 3.3 - 2.5 = 1.9
1.9 = 8 =~ 1.0 = 1.7 (0 = 1.% = 0 ~ 2.8
1.8 - 1.0
45| 1 |8
9.2 4 |2.0=.6=2.3~3.9 1.8~ 4.7~ .3
3.0 1 |17
77| 4 |1.2-2.3-1.1-2.8/.9 « 2.6 - .8
5.0 3 |2.3-.3-1.6 1.3 - 2.4
6.2| 4 |1.0-31-.7-3.529-1.9-1.9
2.9 2 [3.3-1.0 1.4
3.1 1 |27
67| 5 |14 =104~ .6- 1.8 2.3=2.4=0




Experiment Number: 8 ° 185
Incubation Time at O%B Hour ot <0 C. 003‘“-““‘4

Plate Count: 221.3 milllion per cc.

Soma !I_agflljl_

Length Number Length Distance Between
5.8 2 1.2 - 2.6 2.5
Tl 3 l.2 - 1.3 ~ 3.8 4.7 - 1.5

1.8 5 | 1.8~ .8« 3.4 ~2.8| 1.4 = 4.6 - 2.5 - 2.3
1.8

8.5 4 2.3 - 1.2 -1.9~-1.41.7 ~ 3.3 ~ 1.6
5.7 2.0 4.8 10,2
9.0 2.6 1.5 10.9
4,8 6.2
Average: 6.4 2.17| 1.86 221




Experiment Number:

8

186

Incubation Time at 65 Hourat 20°  cC.
Plate Count:
Soma Flagella
Length Number Length Distance Between
3.50 1 1.6
3.1 1 2.5
22| 1 |25 ‘
3.9 3 |1.3-30-~20 3.5-0
8.9 6 |3.2-28=1.5-.90-3.4=3.8-1.1
14 - 1.7
5.5 3 [4.7-3.2~-1.4 0~ 4.8
3.9 2 [3.3-1.2 2.2
3.9 1 3.4
17.2| 2 (1.3 - .7 8.9
6.4 2 |15~ 1.4 .9
16.9| 5 |23 = 2.7 - 2.8 = 2.0|2.4 - 6.2 - 3.2 = 2.3
1.2

13.6 | 4 b= 3.0=2.4- .9 [2.2-57~6.2
5.3 3 [1.5= 1.7~ 1.5 0 - 3.7
2.3 3 |1.7-2.0-2.0 1.6 - .4
8.3 4 |2.6-3.4-1.1~1.1|2.0-.8~3.9
3.3 1 |13
2.8| 2 2.9 - 2.4 1.2
7.3 1 1.6

— 7.0 2 |2.3-11 4.0




8

Experiment Number:

187

Incubation Time at 6+5 Hour at  20° Continued
Plate Count:
Soma Flagella
Length Number Length Distance Between
8.4 6 | 2.5-2.4-1.9-1.] .6-2.4-1.5—9‘-1.#
2.7 - .9 ,
10.7] 4 | 21 = 1.7~ L6 -2.357~-.7-10
6.8/ 1 |.9
55 3 |1.7-.7-1.1 2.0 = 2.9
3.8 2 | 2.0-1.6 1.6
7.4 4 | 204 5= 1.6=21]4.0~3,1-.3
1.8 1 | 2.5
2.3 4 | 56-35«.8~-1.3].5=.7~.7
15.2] 5 | 1.9 =17~ 4.1 - .9(1.8 ~ 4.1 ~1.4 - 3.6
1.9
3.3 2 | 3.4 -1.4 3.3
18.6| 10 | 1.5« .9 = 3,1 = 3.2 | 1.4 = 1.6 - 1.4 - 1,4
2.2 =3.7-1.9 - 1L 17~2.6=3.9~ 2.3
3.6 = 1.6 1.5
8.5 2.1 2.8 6.2 3.6
49 3.2 46 3.3 5.4 i
5.8 3.3 4.1 4.6 T.4 ﬁ
4.2 19.1 2.7 29.0
Average: 6.7 1.82] 2.0 2.48




Experiment Number: 8
Incubation Time at 788 Hour at

Plate Count:

200

327.3 million per cc.

188

Soma

Length

11.2

4.8
2.8
3.8
3.5
12.5
18.3

8.4
5.8
2.4
5.8
5.8
3.5
6.2
4.3
6.9

4.1

Flagella
Number Length Distance Between

8 b= 2.3-1.2-.9 |1L.7-1.0=-1.1~ .4
1.0-1.6 - .8 -1.0|1.3 - 3.0~ 2.6

] 2.0 - .5 4.1 .

1 2.2

2 2.0 =~ 1.2 3.0

2 | 4.5~ 2.3 h

2 A= 3 7.0

13 1.0 - 1.0 - 1.4 - 3.2/ 3.1 - 1.5~ 3.1 - 1.7

3.1 = 1.0 = 3.3 - 240 - 2.3-1.4~ .6
1.1 - 1.0 = 1.4 = 2.4/2.0 - 2.4 - .4
3.0

2 8- 1.1 3.8

3 1.0 - 2.6 - 1.7 45

3 5~ 1.8~ 3.6 1.8

1 1.9

4 1.7 - 2.4 - 2,1 - 1.6/1.3 - 1,1 - 2.8

3 8~ 1.0 - 2.6 5 - 1.6

3 2.7 = 2.6 = 2.0 6 - 3.3

1 R4

7 3.9~ .8~11-21.80~1.4- .4~ 2.6
3.0 - 4,2 -1 1.0

1 2.5




Experiment Number: 8 189
Incubation Time at 7$h Hour at 20° C. Continued
Plate Count: 327.3 milllon per co.

Soma Flagella

Length Number Length Distance Between

10.2 5 T = 227 = 8 =~ 4.0 1’;3 - 1.6 - 101* - 1.7

2.9

4,0 2 | 2.7-2.6 2.0 .

3.0/ 1 |12

2.8/ 1 |10

43| 1 |19

42| 2 | 2.8-1.6 2.4

18.7] 2 |1.3 - 2.0 9.0

12.8) 6 |1.3-1.0=1.8-1.55.4=.5~1.7-0-.6
1.6 - 1.1 -

6.0 3 |3.6-1.7~.5 3 - 1.5

3.2 59 3.9 2.3
3.8 1.9 4.8 2.0
2.2

Averages 5.8 2.13 | 1.8% 2.02




Experiment Number: 8

190

Incubation Time at 75 Hourat 20° ¢
Plate Count:
Flagella
Number Length Distance Between

3.6 3 |1.9 - 3.3 - 2.2 2.1

2. 1l [2.6
10,1 5 |44 -2.3-1.9-3.6/3.3~-3.8-.7-0

1.1

2.2 1 (3.5

59 4 [5.5-1.9-1.7-1.0{1.2 =24 =0

2.8 3 |2.1-2.9-1.2 1.2 = 0

91| 3 [L.9-1.4=.5 2.5 - 2.8

3.2| 3 |2.0-22- .4 9 = .7

5.3 3 |1.8-2.0-1.8 .9 = 4.5

6.4 6 [2.7-2.8~3.6-1.1].9=0=14~ .6=31

2.5 - 2.1

3.0f 2 8 ~ 3.4 2.5

2.7 3 |2.2~3.2-~21 1.6 - 0

7.8] 6 |2.4-3.6-1.5-.5 |1.7-3.7-1.5

3.1]- 2.0

2.2 1 |3.6

31| 2 [3.8-1.1 2.4

2.9 1 |25

5.6 2 [2.5- 2.4 1.2

2.2 2 |.7-1.6 1.9




Experiment Number: 8

Incubation Time at  7+% Hour at 20°

c. Continued

191

Plate Count:
Soma Flagella
Length Number Length Distance Between
3.5 1 |1.8
10.2] 2 1.1 - 2.4 <7
10.9] 8 [1.4-2.0-4,4~3.3]1.2~ .6~ ;..5 - 1.9
2.3 = 2.4 -~ 2.8-4.0]/1.2~2.7-1.9
6.0 1 (2.2
3.8/ 1 (2.4
15.6) 6 |1.8-2.0-1.2~ .6 |1l.4=~5.2~1.9~-5.1
2.8 - 1.8 .8
8.7 8 |2.9-1.7~5.6-1.4|1.4-0+~.7~3.1
1.9 = 2.1 - 1.3 - 14| 1.4 - 1.3 - .6
2.6, 1 |.3
2.8 5 [21-2.6~2.1=2.5(2.9~2.8~-1.0~-1.2
2.7
3.5 3.4 141 2.9 2.9 |

2.8 2.8 2.5 7.2

Aversge: 5.4

2.31

224

1.92




Experiment Number: 8
Incubation Time at &gl Hour at

Plate Count:

‘200

303.9% milidon per co.

C.

192

Soma

Length

Flagella
Number Length Distance Between

5 |4oh = 5.8 = 3.9 = 1.5 1.0 - 1.8 = 2,1 = 1.0
1.1

1 |48 «

7 |31 = 204 = 1ad = 1.7 0 = 2.6 « 1.5 ~ .7
1.7 = 4.6 = 1.2 Sody = B

I I S 1.2

4 |e6 =13 =20~ .5 | 3.7 .9-2.2

2 [1.9 - 3.6 2.3 |

5 |05 = 105 = 1ol = 2.7 | 15 = 2.2 = 1.8 = 1.3
2.0

3 |27 - 443 = 3.0 = 7 -G

1 |.6

4 |ei =25 2.0 =22 | L3 =33 .4

B | 5w 2.5 = 2ub = 2.3 | 3.0 =2.0 - .7
46

3|8 = R.9 - 2.7 b= 2.0

1 |48

2 |@.8 - 1.6 D

3 |47~ 2.8« 1.0 ho- B8

1 |.8

L (31 .28 be.s [33-.5<.5

1 |6




Experiment Number:

193

Incubation Time at 88 Hour at  20° ¢, Continued
Plate Count:  303.5 million per co.
Soma Flagella
Length Number | Length Distance Between
6. 1 |23
7.8 4 1.0« 1.8« 1.4«1.0|2.9~.9«1.7
W3 3 (1.9 = 1.7 - 2.3 5.7 = 3.6
10.3] 7 2.5 - 2.6 1.2 = 21| b= B LT = .2~ .B
8- 41 4.0
11.0] 4 |8 = .3 =33 =.2 |23 45w b2
W9 2 |19 - .3 1.7
6.6 3 (12~ .0~ .5 el - 2ok
5.3 2 |24 - 3.0 1.9
12.3] 3 1.5~ .8 2.4 4y - 1.8
2.2 21 2T 3.6 3.9
9.8 4.6 3.0 4b 43
3.1 9.6 12,0 4T a5
2.6
Average: 6.1 1.93 (1.9 1.88




Experiment Number: 8

(]
incubation Time at 8+ 5 Hour at <0

Plate Count:

C.

194

Length

Distance Between

lcl haed 4'& - 5‘-5 - 1~s
o - 1-& et ‘{MZ

1:b = 5.8 - 1.9 - 4.2
Is“)‘ - 1:3

Eoﬁ - éi.?‘

5-5 - 3«-3 - “"a‘gl' - 20{,
300 - '7

- » H
AT - f»b‘;"

e w B e P e 2T

sy l“" - 1el) = ‘;&.3

1.5

313 - 10(}

5.3 « 3.1 = 4.3 = 3.3
3w dd = 2.8~ 3.5
1‘3 - 201

2-‘3 had ﬁf;z{' - 4.&

2-‘; e 105 o 1.1 - 1‘2
205 - .‘fs

4.7 - 1.6 ol 108 - Kio“:
Q"; - 1-6

Lol - 10’;3 w .3 - }m?
103 - Q

1.1 .
5.3 ol l-ﬁ hand 2-‘3 " u&

o

Lo

1.7

U= 2.4

1.2 = .9

foh - 2.2 -1.8
R RN RN

2.1

Q - lvg bl leé - 1.‘
115 had :53'1 - *9 - 3'3
Q

03 - 3"50 bt :’10‘6

1-1 - 1.2 - 1.1‘ had 119
1.0

:ﬁal bt .,‘3 - 200 - 10&
4.8




, 195
Experiment Number: 8
Incubation Time at 3.5 Hour at  20° ¢ Contimued ‘
Plate Count:
Soma Flagella
Length Number Length Distance Between
|
:02 © d‘lcé - 3-0 v’!* |

lv}n.‘g 8 ";'.“(l" bl l-is - "‘i‘al huad 09 1&& - 3,.‘1;‘ "3 - '&.0 -
3-55 - dyyd 1-9 - 3~.c’ B - 1'ﬁ - 4‘9

8.5 8 |19~ 2.4 = 5.8 1.2 306 1.5 2 1.6« 1.4 |
v Geah o= La3 lel = 46,31 1.5 =3 =D

705 5 §~3 - 10“" - o 2-? aft - ,3-(3 -} - 100
' e

£6.7 3.3 3.3 3.7 1.8
&-6 A.Q 3'1 109 ’9
Averaget 6.9 3.36 .52 1.74

ka3




196
Experiment Number: 8 o
Incubation Time at <8 Hour at <0 c.
Plate Count:  3G1.% million per cc.
Soma Flagella
Length Number Length Distance Between

Auﬁ ﬁ‘ 1-7 - 2-"* - 2.2 - 5.2 1&6 - 119 ""..102

6.8
1’0&1 5 ;goé - 1-3 - -J" - b6 3.'5 had 10{} - 5-6 - o9
20“0 :
23 3 |43 =~23-1a 1~ .2 |
401‘?’ ) 3-53 ~ Z - 3.8 - 307 q& - m 1.3 - 201 heoed G |
-3 - 101
12 5 (1T = 28 = 2h = 28] 1.7 = 5 - bud = 2,8
1.1
3&7 3 ;“fté had 1.@ - 05 105 - ;3'0
3.5 1 (1.2
9.4 8 |1.8=.5-10=1.7 | .7 .8~1.6-0-29
1»9 ot 15 had ¢5 - 30& 10:3 - 105
3.6 £ ‘ghl - 30{3 309
6‘0 é) '1-1 - ‘ztta - lol - 313 l.*";' — ng - l'} - 1&0
5'9 e aee }—00 |
6.‘5 7 3-9 - 5.0 - 1-54 - laé :'311 - i} - 3.‘5 had 07 ‘
f}oﬁ - 1.3 - 149 105 hd 0& i
317 ;} 05 - *\&oﬁ ‘ :"06 |
“&7 :3 '{?v!:" hend ,3.13 - 101 3-1 - Q

909 8 102 - 597 - el - 3.&& 1-*‘{"9 - :;‘.3 - ;.i\ul - 1.1
2.8=1.7=1.5=2.2.8-0~0




Experiment Number: ) 197
Incubation Time at Ttk Hour at <0% C. Continued
Plate Count: 301.5 mllion rer ce,

Soma Flage“u

Length Number Length Distance Between

5'5 ? gﬁt'?"“‘ sﬁ”jla""ﬁos lb? ’"’1.6"‘ o{}"ﬁ

3.9 - ek} - 106 1-6 - -4

Roﬁ & Kol = 595 - 3}-“" had 1;"‘0 10‘? w 3w o 103 had g
;;;. i - ;}9'3!

3;‘5} 3 1«" - ::‘0“" - 200 ;‘2-7 b 0

b 2% § IS N P

3‘02 4 31»‘:3 - 3#3 - 1T - 101 103 bl 05
48] 3 [2.0@ 2.2 - 3.8 3= 33

1&7 - ‘3.3 shy - 1.2’ - lil - 202

1.7 7 1.2 - 1.5 -
i - 2&7 S - 1.0

103"‘
T8 2.6 3.3 3.1 lha2

3*6 ""5 308 206 wn;?

7.2

hAveraget 5.9 2.91 2,48 1.42




TABLE 8

198

Appearance of Flagella at 20° 0; Originsl temperature was 38° C.

Summary of Values

Hoursof | Av.length | Av.No. of Av. Length A‘ge‘m‘;‘r““ Plate
Incubation of Soma Flagella/ of Fiagella Flagella Count
Microns | maviduel Microns | Mirons | M/ML
1.0 6.9% 23.7
7.5
2.0 12.8 31.6
2.5 8.3
3.0 7.4 n
3.5 7.2 .08 .94 3.5
4.0 7.2 25 1.10 3.6 128.6
4.5 7.1 .98 1.12 2.53
5.0 6.2 1.43 1.54 2. 44 253.6
5.5 T3 2.3 1.75 2.27
6.0 6.4 2.17 1.86 2.21 221.3
6.5 6.7 1.82 2.00 2,48
7.0 5.8 2.13 1.85 2.02 327.3
7.5 5.4 2.31 2.24 1.92
8.0 6.1 1.93 1.99 1.88 303.5
g.5 6.9 3.36 2.52 1.7
9.0 5.9 2.91 2.45 1.42 301.5
*Baged on measursment of 40 to {76 individusl bacterium.

% ,
Flagellated

34
43

R

67
75
62
66
69




Graph 8-A

Primery Temperature 380; Secondary Temperature 20C

Averege Number of Flagella per Individual
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Graph 8-B

Primary Temperature 38C; Secondery Temperature 200
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Graph 8-C SBecondary Tempsrature 200
Frequency D:.strlbuélon of Distance Between Flagella
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Frequency

Graph 8-C (Continued)

Frequency Distribution of Distance Between Flagella
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203

nesults of Dxpariment Yo, 0t

T™is axrvarinent iz a ropetition o Sxreriment Ne. 7.

The type of organism grown wag mainly T{lamenteus, However, when
moasurevente were talen, each organian in order of sppemrance was moasured
regardlees of the gize of the individusl, Thorefore, it seoms that some of
the deviatione in the measurement of distance betwoen flazella will be
affeeted by the neasurement of the lepgth of the coma, However, the same
genstal trend is aprarent, 1.2, the nuber of flagella increases and the
diwtance between flarells decreasse,




32° ¢,

Experimant o, 9

204

The procedurs wae essentially the come as in Sxrarirment Yo, &,

Tiw

primary laebation temparature was 20° C., and the seccondary termerature was




205

Experiment Number: 9 Filaments
Incubation Time at 1st Hour at 380 C.
Plate Count:
Soma Flagella
Length Number Length Distance Between
u.B 5 los - 3.0 b 5.0 - h.9 0 - -B b 107 - 103
5.9
hol ? 2-1 - 205 - 301 - 103 ‘109 - OS - :9 - O - 06
05 - bbB - 3‘3
3.5 2 boé - 301 2‘5
209 h 307 = 70 = hoS - 209 1.3 - o7 - 0
3.8 2 3.4 ~ 1.3 6
1.’4.? 20 103 hd 109 - 2’0 - 2.3 1.0 - 05 had 0 g 1-8 had 05
2.2 - b.? - 05 - 5.5 O - 2.2 - 1.6 - oh - .
loh -~ 1.0 - 20& - 106 0 - 1.6 - .7 - .8 had 0
1.3 bt 1oh bt 108 had 302 08 - 08 - 06 hd 08
242 = 1.3 = 3.5 - 1.3
1800 21 102‘° 101 el 1.8 - 2.3 03 el 05 - 03 had .S bl ?o
5'5 - 20h - 202 - h-? 05 - 200 - 102 - 0 hadliE P
Sol - 2.8 - 2.2 - 507 0h - 3'3 - 106 - 2.8
108 - 106 - 05 heel 05 0 - 0 - 08 - 0 - 0
30h - 1'7 - lol had 08 1
6 [
8.9 | 13 |9-7.0-18=3k | T=0='6=0=0
303 - 06 had 202 hnd 101 2.6 - 08 - 07 foad -9 bl
7‘2 - 905 - ho6 - 6-6 1.3 - O - 05
6e7
219 | 32 |.7 - 4B = 2.6 = 1.8

1.1 - h.9 - ho9 fand h09
hc? - 506 - hoé - 6.0
3'? - 106 - h-l - 7.3
509 - 2.0 - c7 - 1.9

= 1.6 = 3.2 = 1.9
- 205 - o9 - 1-5

- 3'0 - 3-9 - 309

2.0
2,2
1.7

b = 1.7 =~ G - -5 - og
1.2 had .9 - goh - O - e

09 had nh -0 - 105 “‘06
0 - 1-7 - 102 - 06 - 05
.h - 0 Ld 08 L 103 - '?
0=20=.,8=0-0




Experiment Number: 9 Filaments 206
Incubation Time ot 18% Hour at 389 ¢ Continued

Plate Count:

Length Number Length Distance Between

hoO 5 toﬁ - 200 - hol - 500 1.1 had 107 “‘100 - 06

L

Averaget: 8.6 11.1 | 3.06 1.06




X 207
Experiment Number: 9 Filaments
Incubation Time at 1+5 Hour at 38° C.
Plate Count:
Soma Flagella
Length Number Length Distance Between

30& 5 %ol - 5;0 - 6.2 hadd h.l oh -~ 0 - .8 - 1'5
34

1101 16 1'3 - 6.7 b 701 - 200 05 hd 07 - 1(5 - 108
2!9 g 201 - 101 - 303 loh - 107 - -8 - 0 b QT
2-2 - 08 - 109 - BOh 08 - Q - ob - .6 - 0
5.5 et 201 - 500 bt 200 O

3.3 3 LeS = k45 “(107 i = 2,2
9.9 3 2,5 = 3,8 « 2.7 1eT = o9
S | 5 zf'f -1l = 2.6 = S| 2.0 = 1.7 = 6= W7

1107 13 308 - 806 - 203 - 2.5 O - 08 - 1.0 - O o 1-0
'7 - 'h ot 600 bt hol 207 - 1-5 bd a9 - ow-
608 - 503 - QSA” 107 ’1-0 - 1;0 - 1.0

[

5}3 ? 700 - 306 - 703 - 09 06 - ;6 - 1.3 -0 - 1-4
1‘8 - .S - 2.3

600 7 Sih'- ‘6 - 2.7 hond h;O 101 hd 1.8 - O - O - 200
105 - hc? - 05

6-9 8 306 - 201 - h.ﬁ - 1.8 71'0 - 1;1 - 2p5 had 0 ; L
h'h bl 302 b 3.1 A Qh .9 hd .7

801 11 07 - ho? - 5.6 - 7oh 103 A ob hat -7 - 102 - 0
503 - &-h - B-h - 5-0 1.1 - 1¢8 - 1-9 -0
209 bl 5.0 - hcl 08

Average: 7.1 Te8 |37 1.16




208

N

Experiment Number: 9 Fllaments
Incubation Time at 204 Hour at 3ge C.
Plate Count:
Soma Flagellq
Length Number Length Distance Between
)4.9 7 508 el 6.14 haad 100 bl ’JQS 102 - 1.1 - 101 - 07
2.5‘ - 30b hand 109 06 - 02 .
208 L} 31}4 - 109 - 201 - 303 O - 1..3 - 1:3
hq? ,.t 7»1 - -5 - 1.8 o 600 09 - 3-0 - 05
1309 10 316 - Soé ad 5.9 - 708 2-8 - 07 - 08 -~ 103 - c*
593 bl 312 - h.l had 1.0 1.2 - Q6 - 2014 - 109
1,7 - 6024
2108 11& 200 had 20}4 - 5-3 - 306 0’4 - .’4 “'.02 - 309
3:8 fad ho? - 3.1 - 2u2 ld - 1-7 - -6 - Q6
2-5 - lo9 - 2-9 - Soh 105 - -h - 30)4 - 300
1.7 - 201 ,406
hoa 5 i}»oo - 302 - 2. ? - 208 ¢6 - 2.0 - 107
2.1 |
210'4 16 1-5 - hoé - hoz - oe 05 - 2.5 - 301 - O bl 0
1.2 had -5 - -5 - 1'0 l-s - 308 - cB - 1.2
109 - '9 - 1e0 = 2,0 -'5 - 1.1 - .5 - 203
1')4 - 1-3 - 08 - 2.3 2.2
61 | 7 |58 = heO = 1.0 = 3.0| 1ok = 1.3 ~ 2,0 = .5
300 - 600 had 1-6 09
20.1 13 2«3 - 107 - lh)-l - 2,2 n)-‘s - 6 - 09 - 1';4 -
102 - 2:1 - 2a7 - 107 2.)_& hand 106 - 1.8 - 509
-5 - -6 head 6oh bl 502 l-h - 3.3 - 103
3705 ]h 109 - 2-7 - 106 — 2.6 2‘2 Ld 302 - 800 had 30h
Jeli = 507 = 141 = Loby| 0 = 8 = bo5 = .9 - 2,
6.0 - 3.8 o 20’4 - 5.2 h.é - 2.0 - .6 - lLOB
2.3 - 109
Average: 13, 8 9oh 3.04 1l 086




Experiment Number: 9 209
Incubation Time at 25 Hour at 380 C.
Plate Count:
Soma Hagella
Length Number Length Distance Between
hBoS 5 2.3 - ,-ho b o? - lah 1303 - 6.7 - 109 - 208
1.0 : “ '
667 10 103 - 566 - 2.0 - Sdh 06 bt loh had Q - 07 - 1.2
05 d 2-5" oh hd 502 1.5 - 1-6 - 07 -0
1.3 had 200
3.0 h 563 ke 205 - 163 - 2‘3 1‘1 - 100 - 09
3105 13 107 - 102 - 30h - 502 202 - 0 o loh - h.s
’ 509 - hoz -~ ée? - .8 e R I 30h - 1o = Q
05 “05 - o8 - 06 - 10,0 = .6 - S'S :
6
Ly 3 Lie8 = 145 - 2,1 19 -0
9.0 5 Toli = 1ol = Te3 = 2.5 0 = 1okt = 3.9 = ot
1240 = ok L3
3-2 2 10.5 - 508 2‘0
5200 3 307 b h‘g - b.9 3.1 - 100
700 h 108 had 302 - 3.1 had 2.2 3:2 - 08 had 305
Seli 0
7.9 8 07 - 101 - h»O - 7-0 o6 - 08 - 106 - 2.7
2-0 - QoO - 108 - 351 07 - 0 - 0
2709 11 1’9 - 109 - 06 - hch 5.1 had 208 el 0 - 2 B
2:0 s .O had 08 - 2.6 153 - 3.3 06 6 2
240 = Lok 1.3 = 2.2
Averaget 16.8 5.7 |[2.82 2,57




Experiment Number: 9 210
Incubation Time ot 3wd Hour at 380 C.
Plate Count:

Soma Flagella

Length Number Length Distance Between

807 8 5!? - hoh - hr? bt 107 1.3 - O - 201 - 103
1.9 hd -7 - 2.7 - 1.9 207 - 0 s 06

10.2 ? 201 bt 1oh baad 2’9 - 102 100 - 100 “10h - 2.?

5.7 = Lheb = 3.5 0 - 1.9

23.3 5 3¢9 = ¢9 = 1e3 = 1e7 | o7 = bheh =~ 9.0 ~ 5.6
1.0

9.6 | 6 [l = body = b3 = 1e6| 2,5 = 0 = 2.1 ~ 1,2
3¢7 = koS

1303 6 'SOE - 3-6 d 30& - 101 7-5 b 1.3 - 3.5 - 07
h.O - -9 ‘

29.3 12 1-5 A BOb had 506 bl htl 300 - 0 - lol - 2oh
2.0 - 07 had lcl - 300 1001 - b.ﬂ - 2.7 - O
306 had 260 - 1.8 - 0 3.1

31.8 5 3.5 - 3‘2 had 601 - 1‘8 30& - 3.2 et 16-0
19.0 6 bng - 109 - lph - 3.2 3.0 - 2Q? - h.O - h.?
5'2 - 3-2 701

h.2 1 08

506 h OS et 207 - h.h - 5.2 2.9 — 1.3 - .7

1006 7 105 - 507 - 3«2 - Soh 2-7 b 3.1 had 2ch - 0
502 - 30h -~ 509 1-6 b 103

Average: 15,1 6.09 | 3.01 3.23
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Experiment Number: ? °
Incubation Time at 3. Hour at 38 C.
Plate Count:
Soma Flagella
Length Number Length Distance Between
45'6 7 uOV - 308 - 109 - 2‘1 ah - 06 - 0 - 2.0 ha 08
2.5 b o? - 100 108
1067 | 3 [ o9 - he2 - 140 2.2 = 2.l
1007 6 2-6 had h.? - l.? - Zou 1.6 - O - 106 - h!h
1.3 bl zoh 1.1
}.}708 11 06 e 05 - 102 - 206 O - oh - 500 - 0 -
1.6 had o? - 6.h - 2;7 18.2 - 7.5 b h.8 - 2.8
05 - 105 - 2-7 7-5 - 1.6
7.7 2 hog baad 3t2 6.1
hos 3 308 - 108 - 108 102 - 2.7
6.9 6 06'* 609 - hoé - 1-6 o - 2ob had 1-7 - 2.8
1.6 - 2.1
1607 10 6-5 - lce hay 6-5 - 2-6 1.7 - 3.0 - 109 - 207
1.3 haed 2.2 haad 5-6 - 2-6 10h - loh Raed 1-9 had 06
2.0 - 2.2 2.1
1106 6 207 had 109 - 1.7 - 6.’.@ 1.0 - 203 had 3-3 - 208
1.8 - os 4
L7.5 | 6 |13 = bl = 1.3 = Ll 6.8 - 6.y = 1.0 = 5.0
3'h - 1.0 5.2 .
1605 11 h.-o - 5.5 bt 3-1 - 1.'8 -
107 - 2.2 had -8 b 1-0
08 - 2.0 - ho?
6.i5 | 2.7 3.02

Averaget 16.9




Experiment Number:

213

Incubation Time at Lth Hour at 389 C.
Plate Count:
Soma _i'-l_@ﬁll_g_
Length Number Length Distance Between
10!? 6 3.0 - 205 - h.é - hts .6 bod h.z o QB - 201
105 - 3‘5 x'h
508 5 zth - 306 - 8.7 - Soh 0 - 0 - Boh"“ 03
3.0
10.4 4 639 = 3¢l = Lab = o7 | LeD = 42 = 1ok
67 | 1 |het |
1?.5 3 196 - 1.1 - 1‘1 3-1 - 1.6
1}-09 2 Ot; - 1’7 3-9
601 5 109 had ‘;.9 - }497 - 6.@ 1.3 b lo}J -~ 1.? - 190
2201 11 il‘ - té had 245 - 1.2 3.9 haed 63 b 101 - 07
16 = Gab = o6 = Lo | 2,3« 2.2 =380
Le9 = 2,1 = 3.9 2.7 = L6
}lloz h 09 - o - lol had 03‘ 8-0 hd lhh - llz-h
5;09 2 3~2t - 20? 505
6.0 2 Cab = 147 2.
9.& 6 6-7 - 3.6 - 6.8 - 505 3.1 - (3 - lo? - ?09
hO»B 100 had 200
22.9 11 503 had o'f - 0? - 105 2.5 -} - 101 - 5109
7.!.4 ad o!l - 3.9 - 1.8 O - 601 - 1"8 hat 209
Sell = Lol = 3.3 2.2 = 46
A“Ve.ragm 1300 h.?& 3000 2.75




9 Filamenta 21,
Experiment Number: 389
Incubation Time at Hour at
Plate Count:
Soma Flagella
Length Number Length Distance Between
213_:7_ 7 1.8-2.2-1.9»3311.5*3.7-O-5-h
: h:a - lbh bl h.B 3;3 - o2
8.3 5 6.1 - 308 - 1.9 - 2.1 1.2 - 07 - 2;9
5.0 .
5.6 2 hoO - los
1005 h 20b has 7.6 - 102 - 2-8
Lt | O
31-6 11 hol - 1.5 - 1:5 - 1.1 3-7 Al 6.0 - 09 bl 209
?-Q - 101 had 209 - 5.1 20? had 10h had 2oh - Soh
Sol -~ b.O - 306 0 hd 1-6
3.5 0
6-6 6 06 - Bch e 300 - 3-9 105 bl 2:0 had 109 - 08
05 - l-l oh
32.4 1 1.2
30.3 h 1-9 - 6-1 haad 06 - 2.2 h.é‘- 9.5 had 8.2
Soh 3 5-5 - 1.2 had '5 1.5 - 3.3
803 2 200 bt ob 203
5.8 | 0 |
9.2 | 1 |L.O
9‘7 5 '3 - 5-6 hd 209 had 705 h-l - 2-2 - BOh
1.5
1302 5 aol - 2.8 - 05 - 1.3 'hOB - 108 - 100 - bo9

o7




Experiment Number: 9 Filaments 215
Incubation Time at Ue5 Hour ¢ 38° ¢ Continued .
Plate Count:
Soma Flagella
Length Number Length Distance Between
6.0 | 3 |2:2 ~3.3-0L.3 2.6
11,2 3 1.8 = 1,0 = L8 3.0 - 662
123 | 7 |Leb = 6.9 = o5 = L3 [1.5 = o6 = 2.9 = 1.7
2,1 ~ 1.6 = 1.7 1.5 - 2.3
5.3 | 3 [1.6 = 1.9 - 2.2 Led - 0

Averaget 12,2 3.6 |2.76 3.07




- 216

Experiment Number: 9 Filaments
Incubation Time at Sth Hour at 38° C.
Plate Count:
Soma _F_lﬂgfﬂ‘_‘_
Length Number Length Distance Between
1609 9 13 had 202 et 1-8 - 103 1u5 - 1.8 - 30h - O
08 - 602 - 1.1 - hc} 300 had 05 et loh - 08
1.7 .
15'9 9 8’3 - 301 - 2.0 - OS b.h - 16 “:9 - 2'5 - 0
1.2 hd 505 - 600 had 2.6 2.0 — 1.0 had 303
5.0
150,4 h 10b "‘1-6 had 2-? - 1-7 hoB bt ~7 - )405
hlos 9 1-2 bl 08 bl 103 - 3.3 6.0 - 3.5 had 1-2 - hoé
209 had 108 - 205 - 1.2 1.7 hed 501 o uoO had 605
5
Le9 | 1 |Leo
5.5 | 0
15.2 9 Le7 = 3.9 = 6.5 = 8.2[5.5 = 2.6 = L7 = 2.2
08 - 105 - 201 - 203 0 - 0 - 1.8
2.3
Boh 8 b-o b 303 - 200 had 2.1 1.0 - O - 1oh hoad 0 had h.e
2'3 - 207 - hoz hd 06 0 - 102
7.3 1 1.0
7.6 | 1 2,2
hoB 3 l9 had 203 - 1.0 3-3 had 07
806 2 ho9 - 1.1 hol
21-8 : 6 2-2 hd 2.1 b 1¢7 bt 09 1.5 - 0 - ?oh - 201
8 - 1.0 3.8
7.7 0
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Experiment Number: 9 Filaments
Incubation Time ofsth Hour at 380 c. Continued ]
Plate Count:
Soma Flagella
Length Number Length Distance Between

9.7 6 2-0 - 109 - 1.7 - 106 108 - 2.5 - 1-5 - 10!1
2-0 - .9 106

Average: 12.7 .53 | 2.6 2.68




Experiment Number: 9 o Filamentis 218
Incubation Time ot 2> Hour af 0 C.
Plate Count:
Soma Flagella
Length Number Length Distance Between
13.7 | 2 |2.6 = 8.5 8.5
8.2 | 2 |3k -1e6 1.1
8. | 1 |1.0 )
9.9 | 3 [5.3 = 5. = 1.2 1 = 2.2
18.4 1 .8
B.5 | O
7¢3 | b 47 = 3.5 = 2L =~ 3. |6 = 5.3
9.2 2 1.8 = 1.5 1.3
11,7 | 3 |Le7 - 1.9 - 2.2 1.0 - 3.k
6.0 | 0
29.0 | 2 2.1 ~ 2.2 10.7
7.2 | 1 |3.9
11,0 | 3 [6.9 = 2.4 - Wb 6.6 ~ 3.5
7.5 | 2 [.7 - .8 1.k
22,7 | 9 149 = 1.7 = 1.8 = 2.1]2.3 = 5,0 = 1.5 = 3.9
i£-15~h£—hﬁhﬂ-o-25
9.8 | 6 |Llek = o6 = L7 = 2.8 [3.3 = 3.0 - 1.3 - 1.6
2.8 - 5.7 0 ’
Sk | 1 (6.5 - 8- 0T |13 - 203 - 247 - 5.3
2,6 = JT = 2.2 = 2,4 {2l = 1.5 = 2,9 = 3.2
Lol = 2.1 = 2,8 = L,8(2.2 = 2,5 = 5.1; = 3.8




Experiment Number: 9 ~ Filaments 219
Incubation Time at 5¢5 Hour at 38° €. Continued
Plate Count:
Soma Flagella
Length Number Length _ Distance Between
19,0 | 3 | 3.2 - 2.9 - 1. 5.3 = 1.2
9.5 | 3 | o8 = 5.3 = 3.7 9.5
8.5 | 7 | Lok = 2.7 = 3.0 = 5.7 1e9 = 0 = 2,1 « 1.7
| 545 = L5 = 3.0 2.8
6.8 | 1 [5,0
9.7 | O ’
5.6 | 2 | LeS = 3.7 2.9
L9 | 2 |3.3-1.3 2.

3308 10 205 hand 2021 had 1‘9 - 1|h 6.8 had 1.8 - 203 - 361
!:72"' 2'?)‘ e 3-2 - 203 3.3 - b03 - 06 -

Average: 13.6 3.3 | 2.88 3.11
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Experiment Number 9 Filaments
Incubation Time at 6th Hour at 380 C.
Plate Count:
Some Flagella
Length Number Length Distance Between
1.1 | 10 | Lah = Lok ~ 1ok = 1,3 o3 =~ 1.0 = 2.6 ~ 2.1 - 0}
6 = 3.0 = 1.7 = 2.1 1.2 = 2,6 =0=,6
1.5 - 1.7 ,
6.0 5 1e5 = 3.8 = Lol = 1,6[2,7 = 0 = & = .6
5.0
4.2 | 6 [149 = 1.6 = 2.3 = o5 (10,8 = 2,7 =~ .7 = 9.5
Teh = La0 2,1
6.1 | 3 1.2 -2,1~7.3 o5 - 2.k
12.1 2,1 = 1.7 340
18.5 | 1 .5
5.4 | 2 3.5 - 3.7 3.3
7.8 | 0
6.5 | O
.5 | 3 [1.h-2.2-1.3 L9 - L1
Sel | 3 lheli = 2,6 - 3.9 3.4 -0
7.7 | 3 5.0 -3.8~.4 3.7
Te2 3 3¢3 = L8 = 1,0 o6 = La7
Te9 | 6 |[LeB = 10 = 6.9 = LeB|1e6 = 1.0 ~ 2.3 = 1.0
2,0 = .7 0
241 | 1 |7
8.0 | L |24 -5.8«2,2« )

2.3-0'0
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Experiment Number: 9 Filaments
Incubation Time at 6th Hour at 38° C. Continued .
Plate Count:
Soma Flagella
Length Number Length Distance Between
3907 7 200 e Sol had 106 - loh 1ob had 1.9 - 5-2 - 1.0
108 Ll 2.{)-" 1.6 1}403 - 309
h203 13 2.6 - 2.1 - 1.0 e 1.1 03 - hql -~ 1'81 - 109
.6-.8—&.5-5.\& 700"~3'5-6“0‘0h
hoé - 105 - 308 had 106 Sol had 1106 - 1.1
1.2
Average: 14.7 3.9L | 2.47 3.10
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Experiment Number: 9 Filaments
Incubation Time at &8 Hour at 380 C.
Plate Count:
Soma Flugellq
Length Number Length Distance Between
8.9 2 h.O - }.'h - &.0
10.8 3 IOO - oh bl o? znh - dh
5.7 | o )
809 2 .9 - 07 6.9
7‘6 2 n6 - 107 1.2
36¢2 15 101 - 1.2 hd 2.0 - 2.3 296 b 208 - 3oh - 09
1.0 - 03 - 7'9 - 3.2 08 - 08 - 3-2 - b.B
lvb - 100 - 100 had h-l 1.0 - 102 had ho2 bad 0
201 Lo 3'2 - h.o hca - 305
6.5 1 3.0
8.1 1 o7
26.6 0
9.3 1 3.5
11.2 3 302 —— l'h haut 16 0 - h.9
7.b 1 1.0 v
35.7 9 246 = Loli = 349 = 1.9|e5 = 5.3 =0 = 2.9
2.2 - 08 - 1.2 - 103 505 - 505 hand hOB - 102
1.6
c.8 0
1807 6 09 bl 1.3 haed 103 - 1.1 a? - 7-2 had 306 b hoé
1.6 el 2.8
21‘.2 9 3.5 - %nl bd 3.3 - 2-1 1’2 b 2.9 - '6 - 0
302‘:)'1"‘09“‘d8 700‘3'7-0"’9
— ol




Experiment Number: 9 Filaments 223

Incubation Time at €45 Hour at 36° C. Continued

Plate Count:
Soma Hagella
Length Number Length Distance Between
3.9 0
5.1 | 0
8.2 | 3 |1.8-2,0~ 2.1 bl - 3.8
be3 | O
5.0 O
Leo | 1 |60
4.8 | 1 | b
3.8 | O
6.4 2 Lo - Lub 1561
15.7 | 2 3.0 -1.3 3.2
13.0 | 6 |16« 3.7 = 2.6 = 2,310 = 3.7 - 1.1 - 2.6 - 4
8« 2,8
Average: 11,7 2.59 | 2.15 3.13




Experiment Number: 9 Filaments
Incubation Time at 7th Hour ot 38° C.
Plate Count:
Soma Flagella
Length Number Length Distance Between
12,6 | 3 {149 = 10 = 2,0 046 = 142
10,9 | 2 | 1.1 » 5.6 T4
72 | O ‘
Seb | 2 [ LaO = 349 L9
12,8 | 3 [ kel = 2.5 = 46 Le7 - 5.2
540 | 2 |6k = 2,0 1,0
Lsed | b | o6 = be2 @ o5 = ki |0 «hib = 3.k
We2 | 1 | heS
32,7 | b |20 = Lol = 5.5 = 11(1ia7 = §el = Suly
5.6 | 0
7.7 | 0
21,3 | 2 |15 - 2.9 8.5
8.1 | 3 3.7 = Lt - 2,7 1.5 = 2.5
10,2 | 1 {13
Tel | 5 1B = 145 = 1ol = 542{2,i = 1)l = 0 = O
1.7
20,3 | B [1e3 = 13 = 29 = 1.7 (743 = 142 = 10,0
Le2 | 1 |43 |
ke7 | O
| 602 | 2 (346 = 2.9 3.3
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Experiment Number: 9 Filaments
Incubation Time at Tth Hour ot 38% C. Continued
Plate Count:
Soma Hagella
Length Number Length Distance Between
Se7 | 1 |[3.3
b6 | 2 |12~ .9 2.8
262 | 7 | kel =142 = 123 = 4B [1.6 = 5.5 = 6.9 = 2,2
9 = o9 = 19 1.9 = 6
16,3 | 5 |48 = 1.0 = 1.1 - 1.2 (1.2 - Bs2 = .6
1.4
9.5 | 2 |1.9-1.3 349
8O | 3 |47 = 2.7 =45 Ls0 = 1.0
17.2 | 3 |49~ 1.1« 1.5 Te5 = Lab
beh | O
6.0 | O
Bs9 | 3 |47 = 7~ 7 0 = 5.7
Toh | 2 326 2.9
10,0 | ©
10,0 | 1 |l
6s9 | 3 3.0 = 2. - 1.2 0 - 1.9
183 | 3 |27 -2.0-.6 649 = 940
22.3 | ©
59 | b |25~ 3.1 - L9 - 2,002,013~k
Averages 11,5 3.18 | 2,01 4.69
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Experiment Number: 9 Pilaments
Incubation Time ot 7,5 Hour ot 38° C.
Plate Count:
Soma Flagella
Length Number Length Distance Between
9.0 | 1 |1.0
2249 | 6 | 2.1 = o7 = 142 = 2.6 | 2.8 = 7.0 = 2.6 = 5.3
IR . 0 ‘
3.8 | 2 |6.3=3.0 1.5
11,0 | 3 |3.2 -1.0~1,0 2. - 5.5
BSe8 | b 1.0 = 1.1 = .8 = .5 (2.9« 3. - 3.9
131 | 0 |
01 | 2 |6-.8 L5
2000 | 6 3.6 = 2,2~ 3.7 «2,3[2.2 = 3.1 =0~ 3.9
1.7 = 1.1
12,6 | 1 | .6
6.9 | b [2.3 = 3.7 = 2.0 - 2.6[2.7 -0 = 3.6
28,0 | L [2e3 = 2.5 = 1o8 = Uu6[3.6 = 3.0 - 3.k
9.0 | 2 |3.2 - 3.8 3.2
11,1 | b 147 = 7.0 = 2.1 = 1.6/2.0 = 1.k = 7.9
1625 | 5 1ol = 140 = 3.1 = 3.83.0 = .8 = 7.2 = 146
1.5
5¢7 | b {53 - Lhs?7 = 6~Lid 102 ~1.9=-0
942 [ 3 [2.6 =2.6~.9 0 - 6.8
3.7 | 2 [2.8-.7 2.3
- 7¢5 | 3 [6.2 = 1.5 = 2.6 3.6 - 1.8
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Experiment Number: 9 Filaments
Incubation Time at T+5  Hour at 38° C. Gontinued
Plate Count:
Soma Flagella
Length Number Length Distance Between
6.0 2 2,2 = 1.0 6.0
23.L | 2 | .7 - 1) L1
0.6 | 1 |9 “
8.3 3 1e2 - 1.0 - 1.2 1.8 = Su
7.6 | 1 |3.7
Le6 | © ‘
7.9 1
18.4 6 2¢5 = Lokt = 107 ~ 6.4 247 = 3.8 = 1.7 = 10,0
Seb = o9
73 L 1e5 = Le2 = 1,0 = 3.8/2.5 = 149 = 1,5
6.3 0 |
17.4 L 1e7 = 346 « 1,0 = 1.0/10.L = 143 = 340
k.8 | ©
8.8 | 1 [1.3
97 2 ldi - 1.8 0
b | O
Average: 12.2 2.5 | 2.2, 3.58




Experiment Number: 2 Filaments
Incubation Time ot Bth Hour at 38° ¢
Plate Count:
Soma Flagella
Length Number Length Distance Between
126 | 5 | o8 = 1.0 = 1.2 = 1,1 5.2 = 2.1 = 2.}
1.4
8.0 | O .
10.0 2 ot~ o8 7.6
T9 0
5.2 | 1 |1.1
8.8 1 3.0
S | 2 (2.2-.8 1.
15.0 0
Lel | O
7k | 3 |2.0 = 1.3 - .6 2.1 - 3.0
128 | 3 |21 - 1.0 = .9 5e5 = 2.9
5.6 | 1 |11
3.8 | 2 |Le9 -1.2 1.9
64l 0
9.1 | 2 [3.3~.9 749
19,0 | 10 (3.0 = 1.5 = 1,6 = 1,2(2.8 = 1.9 = 3.1 = 3.7
i:g - g:z = 24 = 1.7(|36 =0 = o9 = 1.0
9.5 | 2 lob - 43 6.0
7.1 0
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Experiment Number: 9 Filaments
Incubation Time at 8th Hour at 389 C.  Continued
Plate Count:
Soma Hagella
Length Number Length Distance Between
603 | b | 2.5 = 7.6 = 5.8 «5.92.5~.8~1.6
8ui | L SS-L7-L1-£ 1.9 = 3.6 = o7
6.9 | © )
16,5 | 3 |7.0 = 3.1 = 2.3 11.0 - 1.k
11.0 | 2 |3.5 = k.6 3.0
6.3 2 3.2 = 2,1 k.9
7.0 | 0
32,0 | 12 1.4 = 146 = 2.3 = 1.211.3 = 1ol = 2.5 = Lo§
3.8 = 2,0 = 4.8 = 5.3/2.3 « 3.5 - 5.1 ~ 2.4
302 = 143 = 146 = 1.21.6 = 1.2 = 1.1
12,3 | b |1.0 = 1.2 = 1,6 = 1.81.6 = 2.1 - L.k
7.6 | 1 [1.1
1.8 | 1 |1.8
2he7 | 6 {240 = 2,0 = 2,3 = o8 |0 = 3.0 = 1.0 - 8.1
6 = 1.7 8.3
1.7 | 3 [1.9 - L.2 - 1.0 6.2 - 5.5
204 | S 1340 = 1.1 - 1. - 2.8(249 - 0 = heb = 349
1.6
Average! 10.6 2.93|2.17 3.37




TABLE 9 230
loss of Flagella at 38° C.3 Originel Tempersture was 20° o.
Sumnary of Velueg
Hoursof | Av.length | Av.No. of Av.length | Av.Distance Plate %
Incubation |  of Soma Flagella/ of Flagella ?;’;’;T: Count Flagellated
| Microns Individol Microns Microns M/ML
1 8.6% 11.1 3.06 1.06 10.8 100
1.5 7.1 7.8 3.46 1.16 100
2.0 13.8 G 3.04 1.80 15.2 100
25 16.8 5.7 2.82 2.57 . 91
3.0 15.1 6.1 3.0} 3.23 25.0 100
3.5 16.9 6.45 2.53 3.02 100
4.0 13.0 4,28 3.00 2.75 44,3 100
4.5 12.2 3.60 2.76 3.07 85
5.0 12.7 4,53 2,46 2.68 100.0 86
5.5 13.6 3.30 2.88 3.11 88
6.0 14.7 3.94 .47 3.10 110.6 a8
6.5 1.7 2.59 2.15 3.13 70
7.0 11.5 2.18 2.01 4. 69 108.3 78
7.5 12,2 2.5 2:24 3.58 84
8.0 10.6 2.53 2.17 3.37 97.5 75
*Baged Tn MasuraTonta of 25 to %0 Mﬂjhal bacterial
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Graph 9-C (Continued)

Frequency Distribution of Distance Between Flagella
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Graph 9-C (Continued)
Frequency Distribution of Distance Between Flagella
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Fegults ¢f Experiment lce §

Frotr $2is expariment, 1t is seen
H

1e
Ze
3.

}-f,m

Se

The sverage number of flarella decresases.

The aversce distence hetwmen flagella increases,

The rlate count shovg a doubling by the third hour,

The percent of flasellated orpanisms decreases,

The variation in the average number of fla-ella and the
intra=flagellar spacing may be dus to the differences in

the average length of the sone.
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Experiment lo, 18

In the experimente in which the prinary leuperature was 20° C, amd
the susocndary wroecetoe vas 300 0, 40 seomod necergary to show that the
decrease in the averz. e number of fla ella war net de to £alling off of
flagella,

Pour tvbes of cazitone broth volre = 10 nl,.) were inoculated
with & loopful cf L. monocytogencs. Twe tubes were placad in a 20° C,
incabator, and two were placed in a 8% ¢, incubstor, Every tw days, the ocule
tures were centrifuged and the supornate decanted and retumed to the
mapective incubator,

When the broth weuld no longer support growth, another loopful of
Listeyia was inooulated as & further controls “hen no growth was evident
after 96 hours of incubstion, the medium was inoculated with a heavy suspensin
of colls and placed in a 389 C. incubator.

This suspension of cells was grown at 20° C, and vashed twice for
15 minutes with sterile water. Plate counte wer: mads and aliquots fer
staining were taien at the first and eighth hour,
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Exparimont No, 10-A
The medium was exhausted at 38° C; the seocndary incubation

was 36° C.




Experiment Number: 10} A
Incubation Time at lgt Hour at

38

Plate Count: 315 «7 colonies from ml, X 106

239

Soma

Length

—_—

Number

Length

Distance Between

2.6
2.4
2.5
2.1
3.9
3.5
3.5
3.4
Le9
6.7
Sel
6.3
543
9.0
9.2
6.1
6.0
6.9

11.9
Avergge 5.3
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Experiment Number:
Incubation Time at §4hy Hour at

38 C
Plote Count: g}, golontes from ml. x 100

h+————“
\

24,0

Length

Soma

Flagella

Number

Length

Distance Between

1.5
2.
2.3
2.3
3.3
3.0
3é2
3l
ha?
L0
Le3
L1
L3
53
547
12,0
7.2
9.8
6.4
Teb

ﬁ\n\ongmmum\nmqwmwrrww

n
.
©

LAverage .83




Expeximent Yo, J0-B

The procedure
was the same as in Experiment
g nt 1o, 10=A,
»
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Experiment Number: 10 B

Incubation Time at }gt Hour at 38 C.

Plate Count: 96 colonles from ml. X 106

Somes Flagella

Length Number Length Distance Between

12
15.8
3.9
L5
3.3
L2
5¢5
Lok
5.
6.6
6.5
3.3
2.0
8kt
6.7
Te2
Se2
3.9
13.8
Le2

5 &

BN W R Oyw LNl - W0t L~ O




Experiment Number: 10 B
Incubation Time at 84}y Hour at

38

C.

Plate Count: )75 colanies from ml. x 106
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Soma

Length

Number

Length

Distance Between

6.5
L7
10.6
740
7.2
6y
4.2
3.8
ko6
Lol
2.6
7.0
L.8
12,2
4.0
Lol
3.2
k.2
16.9
4.8

Average 6.1

wwrmgmwrmmu"b‘mmuwwm

| ud
fw)
=
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mB&a Cu

Experiment loy 10«0
The medium wag oxhmusted at 200 C,.3 the secondary incubation




Experiment Number: 10 C
Incubation Time at } gt Hour at

Plate Count: 151 colondies from ml. X lé

38

C.

2L5

Soma

Length

Flagella
fllbic - el

Number

Length

Distance Between

k.7
1.3
he7
L6
9.4
12,9
341
kel
16.5
3.2

8.5
3.3
3els
9o
3.9
2.2
Ll
745
9.5

AW 6086

wwmwmo\r'&;gw&mmwmmo\ma\

&

7.1
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Experiment Number: 10 C

Incubation Time ot 8th  Hour at 38 C.

Plate Count: 94.5 colonies from ml. x 106

Soma Flagella

Length Number Length Distance Between

5.6
746
645
6.9
22,k
1.k
32
4.0
3.8
3,1
4.0
5.k
3.k
2.1
6.5
8.9
10.1
1.4
10.3
345

rmgmﬂa-ptﬂc\www:rwggﬂm\or

Average 6.97 6.3




M" yivenl fioe 10D

“he procedure was the same ar in Experiment ko, 10-C.
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Experiment Number: %3 D

Incubation Time at m Hour at ﬁ C.
Plate Count: 100 colonies from ml. x 109

Length Number Length Distance Between

3.6
L7
3.6
2,8
2.9

ha?
Le3
3.8
U7
bel

TS
haS

b ol
S
mww«srﬁwwmmguawwqumm

W
o

Averoge 5,00




Experiment Number:

Incubation Time at §th Hour at

Plate Count:

0D

38 C
86.5 colonies from ml, x 100

249

Soma

Length

Number

Length

Distance Between

2.7
6.7
T2
heli
3.0
.o
2.9
3.2
L6

3.2

L0
9k
5¢3
75
24l
3.7
11.3
LB

245

Average 5,76
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Results of Experiment No, 10
Trus Uwve experlaects, il Lls sean st
Je The Dlagells do net £331 Wi e crganiau vhen lncubated
for eight hours at 38° C,
2+ The viable cell count decreases during this elght hour
interval ,
3« The variation in the aversges of tle number of flagells
soame to be due t¢ the differences in the length of tie

BR e




| .
‘ v
- . " ’
= . o o & P L]
Photograph 1 Hour 1.0

Primary incubation Temperature 20C; Secondary Temperature 38C,
Sample taken before culture was placed in the 38C incubator,
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Photograph 2 Hour 2,0

Primary incubation Temperature 20C; Secondary Temperature 38C.
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Photograph 3 Hour 4,0
Primary Temperature 20C; Secondary Temperature 38C.,
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Photograph L Hour 5.0
Primary Temperature 20C; Secondary Temperature 38C.
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‘Fnotorraph 5 Hour L4.25

Primary incubation Temperature 38C; Secondary Temperature 20C,

Photographs 1 through )i show a decrease in the number of flagella,
and an increase in the distance between the flagella,

Photograph 5 shows the beginning of flagellar appearance, In the
following hours, the number of flagella will increase, the length will
increase, and the flagellar spacing will decrease, resulting in an
organism similar to photograph 1.
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mp'mt ¥o., 11

"mo purpose of this experiment was to determine the increase in
length of flagella per unit time. A loopful of Listeria was inoculated inte
200 ml. of casitone troth, and incubated at 36° C. mntil turbidity was evident.
The culture was transferred to a 20° C. or 30° C, incubator and aliquot drawn.
At the eritical hour in which flagella appesar, sampl=s were drawn svery five

minutes for a period of thirty minutes. Slides were prepared and stained,




Hour
8145
9145

145
145
155

R2:00

12105

Temperature
3a° ¢,
200 ¢.
20° .
20° 0.
2° C.

20° ¢.

20° ¢.

Experisent No. 11 - A 255

Length of Flagella |
¥o flagella visible.
Ko flagella visible.
Ko flagella visible.
o flagella visible.

;3 - 53 - 02 - 03 - -1 - -2 - v_3 - 01 hd 1-2 - vl e 01
;3 - 04 - .7 Y o} - nB - wé - 1 - 1.0 - R - c‘
15 bad ¢4’ - nA‘ - ol -, -2 - ¢5 - 07 - Q"}Y fnd .4 - 02 - o9
0‘7 - -3 - .2 A -2 - ol - -1 had .2 bl ;2 - '4 had ulﬁ - 02
03 - '3 - a5 had 36 - -5 - q""‘ 03 b 7”“ 04“' q3 - ,4-
2 - ‘4 had -4 - -Ii had .6 - 05 Y 03 - -7 - .l - :3
a5 - -3 - -7 - «3 - 02 and ¢3 - n3 - 03 ot :3 - 01. - .2
03 - 03 -2 - 1 - ol - 02 had 02 - DB - -‘4 - o‘!‘! - 0’
.8 - 03 — -'é,"" r‘4 - .2 bt -5 - 02 had 04 - 12 - 06 - 0-1
6 ‘ :

Average: .38

c4‘ bt cjé - 03 - 8 - 36 - 5 - -5 - s’ - 03 had 04 - ¢3
Se b33 3-.3~.7~.3«.5~.5~.3
1.2 - 01? - 03 - 04 bl n5 jad 04 had o, i oB bl -5 had pli - .9
05"-4"‘05"‘.6“' 4“':4“’ 1“"03“.5".2"‘4"
05"‘ 03“0‘;”'4" 6"‘ 1"‘" 3"'.4"“' 6“‘.3"'&6
-6 - 04 b o7 had 1'0 - 05 - j - o6 ot 6 - 08 had OI“ - ‘5
oL - -? - 5 - -/'4 - -3 - -,3 - 6 - 5 - '3 - 06 - 04
'¢5 et 2- o tz‘ - .4 — 02 — 04 - 06 et .5 had 55 bl 1.0 - -8
.’ - 06 el .3 - .7 hnd n6 - -6 haad -5 bl 04 - 03 - 05 - »7
04 o .4"’ -5

Average: .48

1.2 1»4"'06".6"-6"05“‘1;0"35“-7“‘8‘0&
5"-3"'01“'-7"ox“"10“'01‘"-8" ;4"‘-4"’.6
17 -12= 911w . b4=.5~.8~.,2-.4~1.0

103 et -6’ - OA had 03 - ds had 07 - b - 1o4 ~ 1. 4 - a6 - -6
08 - 09 had 110 - 100 - 1.0 - '9 - 09 - 09 had 98 - 10@ had c‘
-8 - 05 had 03 had -3 - 2:6 had ¢6 bl :7 - 1-0 - 106 - 1‘1 - ..

1'2 had 107 - o5 haad -9 - 1-0 bl o5 - 105 hand 06 - 1‘2 had 101
.8 b 08 - -6 - c? b 13 - 08 - 1'6 - 100 - 106 e 1.2
-7“‘ 1Ql A -5"' 03"" .7"‘ 05"‘ -4" -14‘"' o5"’ -9"' 04

2.4 - 07 - -‘4 - 07 has 105

Average: .82




{12015

Twpdratm*o
20° ¢

20° ¢.

Experiaent No. 11 ~ A Continued 256

Length of Flsgella

1.2 « 8 = .3 - G - 06 - 1.5 had 3t0 - 1-6 fad 1.8 b 1»9
n7 - '9 - -3 - .5 - 106 - -7 - 1:3 - ‘6 had 06 el 1&3 .-
l.o o 1;7 b 1.5 - .6 A 56 had 1-4 - laB b 06 - 2‘0 - ¢5
QA‘ - 1-0 e 03 - luA - 1;5 s -8 - 06 o lue hand 05 haed 03 K
2.4" .5"‘ o7"’ aé" 06"' 95"’ -4"161“’ 03“ 04”'_.7
c5*105"’102" -6 "“06" 07"’ cs "‘1.0 - 09"" u&""t‘

1.6 = 2.0 = shm b= T = b 6=2T=2.3~.9="]
1¢3"«3".5"‘07"'02"'103"16"15"" 01"‘"08"‘06“

1;5"100“'7"1-3"‘17"-4 1¢Q*1s3—03*2-1
1.3"‘1‘2"’ 0‘["' 08“’200

Average: .99

0 - }.03 Aed 2 1 - 1.0 - .5 haud 1 9 - 1 2 e .5 - .9 - 2«1
1 7 - 09 - 200 - 12 - l 6 202 - 2.4 - 108 - 02 hat 11
1.1 - 110 fand £¢4 - 2-3 - 105 - 1.&7 hnd 1 8 - 102 - -9 2!»&
3= .9~ .81.0=.3=20=.9-~ -9--.9-19
109 bl 203 had -9 bt l 7 2 6 bt 05 - 3 had 04 - - - q? haed

7 hd 1 9 hd 209 had 3. 3 had 07 - 105 hed 06 192 el l 6 hau 1 2
cl"‘ll“‘ -6-11" .8*1. had 22"‘ qs"’ 07" ts
-6“-7‘“15"06“-5‘" 9"’-3"17"1&"-7"‘t7
1.2 - 9"" 5w 1.9 - 09"‘ o - l 5 - 05"‘ 06"’ 3

o - *9 haad 1 O - la\} - 98 - n() -~ 08 had t? had c9

Averege: 1.15

2-0 - »6 - 10"[* - 1-7 - lvl - 101 - 3.00 - 04 bt 03 - 154
lns - 20? had 07 hd .8 had -8 - 07 had 106 - 109 - 115 - 18
107 had 100 - 2-5 - 1-7 - 106 - .-‘[* - lo? - 1-0 - 104 hud -7
‘7 had 09 - 2.0 - () - lo,, - 09 Al 1-1 - 2-4 had 109 hand 106
.6 - e - 109 -1 = -’!4 - -7 - 1»1 - 1.’{" - 107 - 201
.6 - lal - -7 - o5 ol 1~8 - Lok = 108 - 2‘5 - 1-1 - 10‘4
106 - l.l - 2-0 - 1»3 - ;7 - 1-3 - 1.R - o F - -8 - -7
la2 had 105 bt 103 - 108 el l,L, - 1:1 - 08 - 01* haed 2-0 el 09
106 b lo‘& heet 06 bl 100 - 05 - 1‘1 had 1.9 - 104 - 1.5 - 1‘1
1.3 - -5 - 1.5 - ~7 - 1-9 - 102 - 03 - 1.0 - 2'2

Aversge: 1.25




Hour

12125

1230

Temperature

20° ¢.

20° ¢.
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Experiment No. 11 - A Continued

Length of Flagella

3.5 - 1-4 - -6 - 102 - 104 et o7 - 1-8 - 103 had 2‘1

1.4 had -6 - 1-2 - 1.1 - 200“’101 - 1-3 od v7 bt 1.5 - 1.1
-‘{P - 1.0 - 14 - 8 - 05 - "’?"3 - 104 - 2'8 - 1&7 - 1‘6
,5 ot -9 - 07 - 102 - 1.‘!& had 2-4‘ e -9 - 2.2 hand -7 - 1.1
1-6 - 09 - 203 - lol - 303 - 08 d 2-3 - 110 - -7 - 1.6
1.3 = 2 =123 = 1.8 = 2.2 = 1.0 = 2.0 = 2.2 = 2.6

3-3 - 8 - olf - lu6 - 206 - .4 - 104 - 03 - o6 b 1!7

-9 - '8 - n6 - .‘{* - log - .5 had 103 had 03 - 300 - 1‘4
5= 17 ~2.8=2.0=1bd=.7T=-16-.28=.5=~2.0
fens haad lo"r - lal - 100 - 2-0 - -8 - log - 1-9 - 08 hadd 2.2

Average: 1.38

9 - L7 =17 - 7= 11-1.0-1.4=1,4~1.5~ 2,0
.7 - 3.6 — 208 - 109 hnd ¢9 - 1-5 - 06 b 2.6 Ld 1.8 - 04
2'0 - 2.8 = 113 - 118 nd 205 - 1'2 - lu? - 2:3 - 102 -
b =-1,5-26-1.0-.6-1.0-1.1~.5=1.2~1.3
3-3 had 108 b 100 - 117 had 2.2 - 07 had 2.3 - 107 had 2.4’ - 09
ehm 1l - 9= 10 - 20~ 1bh=14=-1.3~1.1~1.8
-9 - ltﬁ haad lt{;} - -9 - 201 had 1»5 - 1.06 - 2'2 w— 104 had 2'0
-r{’ haod 2-1 - '3 - 07 - 108 - -9 - 109 - ¢5 hal 1.0 - s?
1-5 bl 2."* - 1-3 - 2-7 hd -6 hal 1&8 - 104 - 2.7 - 205 bt 3.
1-5 - 1-7 had 1-2 - 1.0 - 08 - 08 hned 2-3 - l‘l bt 2.8 - 1.2
<1

Averages 1.49




Eour
9400
10100
10340
1045

30150

11:00

Temperature
38° c.
30° c.
300 C.
30° C.

30° c.

30° ¢.
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Experiment 11 ~ B

Length ;:f Flagella
No flagella visible.
No flagella visible.
No flagella visible.

06 - 07 had 03 had 03 had '8 - .? - n2 - ;2 - .3 bad .B
05 LS NN 05 - ol - 08 - a2 - 03 - 02 bl c&
03 - vs - oh - 02 - .3 bl -8 b 03 - 02 - oh - ‘3
0!4 - '6 - 03 - g2 - 03 fod 1.2 - 03 - ¢3 - gl - 02
03 - 03 had -)J - 03 had -h - 02 bt .h haad 03 - 12 - 102
02*1-8*07"'06"07"03“'.7"100*‘7"‘-
fl.l - 05 el 03 - 02 - ol b 05 - Qé - :6 - .b - 15
3= 3333 e 2 623
07 - 02 bl c).t - 03 haad c3 - 0}4 - 10’.1 - 103 - 01 - .
o? - 02 - 0}4 - 03 - -2 haad 05 - ﬂh - -3 - 02

Averages L7

100"2.3‘2.0-03*2-2*.3*c8"h"10h
1.1~.h-2.2-3.1«.3«-.b-—2.h~.8-1.h
.2";2*08“'.6".1&"‘-3".)4“.3*.3""2‘3
06‘203*103‘1"?-.3”.3"1.8"0&"‘206
-6""105"1-1"103"105".9‘03"108“"-'8
06"109‘1‘5‘2.2‘-2.8*o9"'1oh"0!&"’03
03"‘03".1“"’.h"g"’tz’.Q?-Qh"'h”.s
oh“205‘03"0h'05"103"‘03"10h“'3

103"'-5'—-8“1.{1“-6‘1.0*2-2"-6"9

1.3"1-’3"1.0"‘1.5‘08"106"1-?"103“"

1.0"102“109"102“ o3‘¢b""c7“-h"1'5

Average: 1,01

02 =18 = o6 = o6 = 1B = 109 = 102 = 102 = 1u6 |

02 - -’J - lol - 3.1‘ - .9 - '3 haad 1.6 - 108 - 208
'2 - Oh - 105 - 206 - 205 - 93 had 203 - 202 - 105
10'4 et olS - .8 - 09 st 2.0 - .3 b 1-2& - 09 b 109
03"‘3""3"'03“‘5“06‘100"206"06
206"02"‘1011"0601'3-'3"oé"o}"lus
oh"’Q)&"06~1n9~o9~1oh’*.2002"100
07*106"‘ 06"‘ .9- .7“2-2‘*1.5"1.5" .S
05 - 101 - 014 - 0)4 - 301 - -2 - 102 - oh - 100
.Ll hadl 105 - 1.2

Average: 1.11

]




Hour

11105

11:10

;

11115

Tenperature
30° C.

30°¢

30° ¢.

Experiment 11 -~ B Continued 259

Iength of Flagella

06"02“'20b"¢8"2'1-0h"03* 'S’lﬂh
06*1.2*02‘.2*05".5*100-1.?*200
1.5"100"'13"1.0‘08‘101“09""1&!‘*156
09"2.?"’-}4‘2.5"1-6*09"-5"201’20‘1
-7*103‘102*106'100""3*09“08"08
2.2".8"1‘1*10&”201&"05*09"101“2.0
03" 05’100"2.2*1‘3-101' 05“102*1.1
o3"¢‘02-107*08~10h"10h 109"0}#".6
100"' 05 [t c2 "’1.2 *‘1.5"' .5‘-103"301 1.3
01"08 "'201"’2¢h“05" o2*loh‘05"o?
1#1“‘1-5".?".7"09"'101"'2?"'12"'1¢9
03"105“100 :

]

Average! 1l.16

2.3"'2.0"‘101"106"2.0"03"’201‘05
107"‘200"t6‘202’202‘08*3;6‘10h".5
3‘31"03"207"16"105"'02*2’5 10‘3
1 0 = 1eh = 240 = 107 = 1e2 = 149 = 1.0 =« 3.9
2.&”06‘".2‘108"07"13" oh".si‘lo
.b-—.9-1.3-.3-22-.5 1-1*1.9"’208
08*05-101"106“‘os"'-h“‘lal“loe"oz
2.1;-1.2*.7-1.0-1-6-».7-1.3-—3.1:'-2-0
1,.B~2.h—lo9~.5~1¢3-.7-.14—-1.5-1.0
2.2"1.7“105"105'1.6‘1.1"03" 08"‘0?
03"1.1"100* 03-102-\'03“;6"237"‘06

Average: 1,35

2.7 - 08 - 108 - 2-5 - 106 - 1.3 - 3.8 haet 1.7
o?".6“.1“".8"02'¢5"105“105"24’7
o = 23 = 49 =126 = 1eb w 2,5 = o7 = ohi= o5
2.2"‘1.0—'h*2oh°1.1~.9*.1&“’-7"‘05
.6«-1.8~ 03“" 05“101,1-'1.0" 05-2.1'109
ch-l.h-l.?;-e?.l-.7~2¢1~2‘6-.6~10h
1-8 - 2-24 - 201 - .9 - 1.2 - 2011 b 107 - 105 -
102 - loh - cB Ll 105 - 2.8 - 1.3 - 206 - 06 had 09
09"3-5“-8""¢9"109"106"203"’05“7
1024 - 1.6 - 202 d 09 - 2¢h - 1.7 - 12 - 2,2 -
Leb = 3.3 = ol = Lob = o8 = 1.5 = 13 = o3 =06
106 - -5 - lol - 1-1 had 07

Average: 1.35

L——
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Experiment 1l « B Continued

Hour Temperature Length of Flagella

11’20 300 G. 1t1 b 08 had 08 - 207 - uh - 09 - 308 - 2.6 - .’6
oh‘uS"loS*07"119"1.0‘2.9"2“’@.1{
209‘106“03"l6"1u3"2.0‘2.2"1.7b,?
2nh“h-5’2t1‘09"202"08"100"103*x¢
1.2-.6—1.&-.5-—.8-1.2-—1.0'-1.3.;'»1.2
oll - 102 - 2025 - 103 - 10)4 - 1.3 d 'h - th
3.6 - laé had 07 e loh had 10’4 - 301 - 1-0 - 106 .
100 - 3.0 b 1.8 - 1.2 -— 2.6 - .9 - 1.2 bad 2.2 .
2-0 had OS hd 103 - 3:1 -~ 205 o 292 bl 07 - 106 ""1!8
107‘2&6"'05"3.0".5"}4.1}"07"‘09“‘108
2(0 - ¢8 - 109 - 06 -~ 301{ - 1.!& faad 1.5 had 105 "J.Q
2oh"“06*1.0"100“-)4""9"306"200

Averaget 1,56




Hour
9130
10230
11100
11110

11:15

- 111220

Temperature
380 c.
30° ¢,
300 C.
30° c.

30° c.

30° C.

261

Experiment 11 - G

Length of Flagella
No flagella visible.
No flagella visible. .
No flagella visible.

05“'05“ 05" 02 ~‘c3*.8’05" ¢2" 01" 02
il‘os“th*is*th"ch"oz"s* tlj"",s
1.2 - oll - -? - .}A" «3 - 01-3 - 02 - c3 - oh b o?
»3"*100"‘03"-3“02~03‘ol*o‘2‘n6‘-3
03 hod t3 hd O3 - oZ - 03 - 03 - 01 - ch bt 02 - .1
0&""3"'5"07"02"’02“‘03“’03"’0&‘.8
-6 - 03 - Q2 - oll - oh - a3 - .1 - -h - .2 L .5
3 ‘

Average: L0

-2 hand -3 - o5 - 03 - -2 - cll - 1.6 - o2 ha 09

lts - .S - o3 - -iz haat ch - os - cf; - 03 b 05 had -h
03*.3"'02"-1"2"03‘02"02-01"'01
le2 « 2 = 2 = 3 = o3 - oh - a3 - ¢6 - b - 'S
o)-} - 0!4 - 20}4 - Oh - o)-l - 03 - -h - 06 - v6 - o2
.2-.7-.3--8~.8-.h~.h-.3-.6~.5
02"'01""05"101"‘107"06"’03"0)4“06

03 - .2 - oll‘ - 0? - ¢3 - .3 - 1.8 - .5 - 42

Average: LB

Qa"02”-3”03'03"'06".Ll“.9~02"'o3
-h'~.9--5~-2~.h~.6~.3~.b~.3-—1.§
2.0"08-03"05“-5‘03"08‘-3"09" ‘
1.0-1.5-1.0«1.14-.6—.7-.h-.h~.2
o2 = -5 - -5 - 20)4 :-l.Q-l.Q- 9 - 05" ‘l‘
05“"103" 09" 06“202".1&“1-5‘103"103
103"0}4“0}4‘-’.2"-2"03"'7’.6--'4‘"2
15"'}4"‘-1*"-3'—’2‘105*2-&‘02&"03
1.83“100"‘ 09““ 2.1* 07 - 2.0"’ QT - 06“‘105
200"02“06"10h*‘¢2'~2‘ob‘cs*Oh-'h
03"’03"07‘.2"1.11

Average: .73




Hour

11:25

11:30

1135

Temperature

30° ¢,

30° c.

30° C.

Experiment 11 « C Continued
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Length of Flagella

1.5--8-.3".8"’.3"-7"06“.3".3*.8
1.0"'-6".5".5“.6".9"108‘*-5"&3
01&"'106‘03“102.{’17"13-05*’6‘"3
5-.2-1.0"09“‘11"08“05 1‘6 1‘3
oh‘21‘19"‘200"100"u9"-7"12‘1.2
021“"209"'03“oh‘22~.70.h~.2"'2.‘3
203"-5"106"?103"03“06,“ 0,4-"1.2"..§ 
1.5*1.0"03“;08" 05" ob-c9¢ 02"'2¢1;
1.6“‘.!}“.).3" -h-l.B-l.O“loO*Z.G*.}
17“'109"'.1&"-3"1.9”.2“03‘07*06_
1.?"*«'2"103’2‘6*1.9‘05"oaﬂ'th'ol

-
“

Average: .91

1.8*2.5”-1&‘101‘0&*.5" -6“2:3"‘¢2
106"‘ qh" 06"101"1-7"1.2"1-5*102"103
03-07“-3“ .7~.h-.9~.3—.1 100"’0
.3"'01#"103 12“13"05*11"13""6
3"07"05"2“3“6"05“&‘52"33
1'0 3,0"“02* 14‘.2-10“101“'02‘102
h*-B"h‘né*-z-.3~.5*o3*2q’h’03
3.5-11-—1-1-.6*.?-.&-.&-2;1 1n7
.h-l._9—1.1—2.0-1.0~1.2-.Soloa-,
10 = o7 = oli = 1.0 = 2.0 = .3 = 1,2 = b= 20k

Average: .90

140 = obh = 103 = 1.5 = 2,0, 1e3 = 1.0 = 10
196"146“06“'1-!4".2"05‘07‘"09""‘3'.
th" 011“100"2.’4*1.9 --1'3- ‘94.1.5 - ‘3‘
108"t2"10h"03"105—'.5~¢6--8"03
.h—.8-1.2-.6-.3-.h-—.ﬁ-?.@*o’*-?
102 = 147 = o = 1.7 = 102 = By = ol = 2,7 = ob°
105*1.7-.h—1.1~.7-1.6-.8-.8~.5
1o6 @ 140 = Lo7 = o6 = 102 = o3 = 1.2 = ,8 = 43
03"103 1.2-—.2-1.)4-.4.-1.0-.5--6
l-h~-6-2.5~.2-.3-—.5--3*-3"05
Ti = oy =107 = 142 = 142 = Loly = 1.9 = 1.8
206"’103"205

Average: 1,00
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Frequency Distribution of Length of Flagella
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Graph 11-A (Continued)
Frequency Distribution of Length of Flagella
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Graph 1lle=B
Frequency Distribution of Length of Flagella
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Graph 1lleB ( Cent,)
Frequency Pistribution of Length of Flogella
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Graph lleC

Frequency Distribution of Length of Flagella
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Graph 1lleC ( Cent.)
Froqunqpy Distribution of lLength of Flagella
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Results of Expe riment No. 11

Experiment 11 - At Secondary incubation temperature is 20° C.

At 12:30 P,M. the average length of flagells was 1.9 microns. At
11155 A.M, the average length of ﬂagilh was 0.38 micioha. For a thirty-five
minute interval there wag an average increase of 1.1l microns or 0,032 microns

per minute,

Experiment 11 -~ Bt Secondary incubation temperature is 300‘0. ’

At 11120 AM. the average length of flajella was 1.56 micrens. At
10tL5 A.M, the averape length of flagella was 0.LT microns. For e thirty-five
minute interval, there was an average increase of 1,09 microns or 0.031

microns per minute.

Experiment 11 - C: Secondary incubation is 30° C.

At 11135 A.M. the average length of flagella wes 1.00 microns. At
11310 A.M. the average length of flagella was O.l0 microns. For a twenty-five
minute interval there was an average increase of 0.60 microns or 0.024 miarons

per minute.




CHAPTER IV

DISCUSSION

The purpese ef this resesarch was te dstermine the mede eof bacterial
growth, using a strein ef Listeria menocytegenss. In this paper, grewth is
defined as the addition of new substance te the cell which is manifested by an
increase in the length of ths cell,

Several hypothesses can be advanced concerning the mede e{ bacterisl
growth, 1) Growth occcurg at the tip of the individual organism. 2) Growth
oceurs within the cell in a random mammer. 3) Crowth oceurs within the cell
at specific points or areas,

The first hypothesis %o be considered is that conceming growth at
the tip of the organism. In the experiment in which the primary incubation
temperature wag 20° C, and the sscondary temperature was 38° C. one would
expect normal intraflagellar spacing on part of the organism and an abnormal
spacing on the rest of the orgeniam, After one generation approximately fifty
percent of the organisms would be non-flagellated, while the rest remained
normally flagellated,

The average distance betwsen the flagella remains fairly wmiform
over the length of the soma as seen from the frequency distribution gilphs of
Experiments L and 9, These histograms indicate that there is an increase in
the aversge distance between flagella as the incubation time increases. From
Experiment 9, the relative number of viable organisms, based on plate count,
hag daubled in less than three hours and yet the percent of flagellated
organisms remained constant. 270
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From this evidence it sesms unlikely that growth oceurs at the tip
of the individual,

The pecond hypothesis is that growth may occur within the orgsnism
m:m&mmm If thie is the case, os would expect that the intres
flagellar spacing would unifornly decyease when the secondary tempereture is
20° ¢, Likewise, it would bs expected that tiwse spscings would uniformly
incresss when the secondary incubation tempereture is 36° C, The histogrems
of the distances betwsen the flagells do not show a completely rendom distribu-
tion of intreflegellar distances but thisz may be due to chance,

The third hypothesis is that growth may occur within the oells at
specific areas. Sore histogrems, especially Experiment 1 through 3, show
some cevidenos of definite growinge of the intraflagellar spacing. This
indicates, to & limited degree, that growth of the scms iz ocenring at specifie
areas within the orgenism,

To furtler support the sscond and third hypotheses, culturel condie
tions were adjusted sc that flagellated organisms remained viable for an
eight hour period without undergoing multiplication, From Experiment 10, it
has been shown that the average nwmber of [{lagells per individusl organimm
remaing almost constant for an eight hour paried. Within this period the
relative number of viatle cells based on plate counts decreases.

Therefore in Expsriments I and 9, the  ecrease in the averege
mmber of flagells is not due to the flapella falling off the cell, BRather,
it seeme that given a certain number of flagella poer individusl at &
temperature at which the cell divides but no new flagella appoar, the decreaze
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in the number of flagells is due to a diluting out of the flsgells smong new
progenye

From Bxperiments 7 and & in which plate counts were mede, it seous
that thare 18 a relation between the appearance of flagells snd the fiseion
rate of the soma. It hap also Lesn showm that, vhen the flagella first appear,
the plate count has doublsd. This simultaneous appearsnce of flagells and
increase in colony count msy be coincidence or there may be an essential
relationship betwsen them. 1The effsct of the change in temperatume’ in these
exporiments might affect the lag phase of flagellar growth and the lag phase
of somatic fission for the came time interval merely by chanes, However, there
may be an essential relation between flagellar growth and nultiplication of the
eell. It may be that flagella appear on the cell only while there is sctive
division of the orgeniem, if the incubation temperature iz such that flegella
ean groWe ror exmmpls, in Experiment 8, the greatest decreass in flagellar
spacing occurred when the fission rate was the highest., This indicates there
is noc growth of flapella in a resting suspension, i.., without division of
calls, It would seem that, in those experimente in which the primsry incubae
tion tempersture wes 20° ¢, and the secandary tempsrature was 36° C,, there
may slsc be a relation betwnen the fission of the cell and the disappearance
of flagella,

As 8 corollary, sampies were removed for staining snd the length of
the flagellsa were msasured at five mimute intervals to determine the increass
in langth per unit time. It seems that the flsgella increase at a rate of
0,02 to 0,03 microns/min. It is realised that, in the determinmation of the




this manney, Justifying it in that the smallsr messurements
in the total computation of the rete of flagellar increase,

estinate of the increase of flagellar lengths

27

rate of increase in length, the new flagella are being included in svery
sample, For lack of & more accurate method, the rate has been determined in

will caneel cut

be said that an aversge increass of 0,028 miecrons per minute mey be & faly
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CHAPTSA ¥
SUMMARY
From preliminary experisents, it was found that L, mop
(Strein 3-E) was ncn=flagellated at 38% C.j and was well flagellated at 20° C,

By varying the insubation temperstures, the average number of flagella and
the averape number of flagella end the averages distance betwesn flagella per
indi vidual were messured. An malysis of the intreflagellar spacing Mﬁﬂ
thet growth does not ocour at the tip of the individual, There is some
indication that growth occurs at specific points within the ocell,

Evidence has been precented which indicates the flagella sppear on
the cell only while there is active multiplication of the cells, 1.8, tie
plate counte show an increase at a reate of 0,02 to 0,03 microns per mimute.
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