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A P P E N D I X I. 

EGG OQUNTING TECHNIKUE. 

The procedure adopted followed closely the method out~ 

lined by Stoll (~i-) • 

Dung samples were removed from the rectum of lambs with 

the tinge~ and placed in either numbered bottles or small 

paper bags. In the laboratory, a sample of 5 gms . was 

taken and placed 1n specially prepared glass jars marked to 

75 co. level . Water was poured in up to this mark . The 

faeces from these lambs w~s almost invariably in the form of 

firm, hard pellets, as would be expected from the nature of 

their diet . It was necessary to squeeze the pellets or 
dung between the fingers before placing them in the jar~ 

This broke the outer layer or mucus and thus allowed the 

water to penetrate into the pellet . With this treatment, 

and after soaking for one hour, the pell'et usually disinte­

grated readily. .very refractory pel lets had to be shaken 

with small rubber corks. 

The centrifugal had 4 tubes. Four of the numbered ~are 

were placed on the table with the lowest number on the left 

and highest on the right. The contents of' the left hand 

jar were assigned to the tube markedl and so on up to the 

tube mark d 4. 

On the table in front of the numbered bottles ·were 

placed 8 slides, 2 to each bottle. These slides bore the 

bottle number. This procedure is standard in the laboratory 

and was rigidly adhered to 1n order that there be no con• 

fusion between samples. 

After shaking the glass bottles to ensure uniform dis­

tribution of faecal debris, 12 co, of the solution of faeces 

was poured into the corresponding centrifuge tube, which as 

marked to carry that volume. 

The centrifuge handle was then burned at approximately 

60 revolutions per minute. After the centrifuge had ceased 

to run, each tube was removed singly and the supernatant 



fluid poured o'tt by simply inverting the tube . The debris, 

amounting to 1 - 3 oc. of faecal material, was invariably 

lightly jammed in the bottom of the tube .· 

Saturated salt solution of s .G.1,200 s used for the 

final oentriruge . It was the custom to add to this enough 

Lugol ' s iodine stain (4 gms• I residues, 6 gms. KI 200 co. 

H20} to tint the salt solution a light brown. This stained 

the nematode eggs, rendering them a little more conspicuous. 

Addition ot Lugol ' s stain alter d the s .G. of the solution 

slightly; more salt had to be added to bring the s.G. back 

to the correct figure . a.G. measurements were taken with 

~ Twaddels No . 2 Hydrometer. 

The tubes were half filled with salt solution and the 

debris at the bottom loosened by shaking, care being taken 

not to make too many bUbbles in the process~ The tubes 

were then fil t ed with salt solution, the final drops being 

added with a pipette held just above, but not touching. the 

liquid in the tubes . If the pipette is allo ed to come in 

contact with tbe fluid• it is likely that some taeoal 

material together with ~ggs may be lost . 

Enough salt solution was added by this method, to make 

the surface slightly concave . A square No • . 2 cover slip 

was placed gently on top, and tapped slightly to make sure 

it was resting firmly on the top of the tube . If the 

filling had been perfor med correctly, a small bubble was 

left under the cover- slip . 1lhe a1m ~ras to have a bubble 
' 

about 3 . or 4 nun . in diameter . AnY 0 ha.nge in size of th1 s 

bubble in centrifuging meant tho.t a loss of fluid had 

occurred and a. start with a tresh sample had to be made .. 

The centrifuge was then turned at the same rate as 

before, particular care being taken to ens~e that the 

handle was turned evenly and smoothly • The 'centrifuge was 

allowed to run down and the cover slips removed ,immediately . 

Two points had to be observed in doing this. First, to 

· asp the cover slip at adjacent and not at opposite corners, 

since this latter method often meant that the cover was not 

removed evenly and consequently some fluid was lost; secondly, 



the cover slip must be r~moved with quick snap to ensure 

that the solution containing .the eggs juat unde~eath the 

cover was removed as well. 

The cover was placed on the slide allotted it. A. drop 

or two of salt solution was again added to the tube and an• 

other cover placed on top. 

repeated. 

The Whole operation was then 

The slides were examined under low power {60 diameters) 

with the aid of a mechanical stage. The ocular had two 

pieces of adhesive tape placed on the outer side of the 

lower lens 1n such a fashion that the field of view had 

parallel upoer and lower aides. Examination was customarily 

made by com encing at the ·top left hand corner and working 

across to the right and back again. By working from the 

top (or outer) side of the cover, it was possible to over­

come a.ny error due to the slide being "pulledu rather than 

upushed 11 by the mechani~al ste.ge. 

The eggs float to the top of the s~t solution and con­

sequently lie in the same plane as the air bubbles. The 

bubbles were therefore used to focus the microscope. Count­

ing was done with the aid of a small hand count en. The sum 

of the eggs on both slides was multiplied by a factor to 

bring tho figure to a per gramme basis. 

The factor for this work was calculated as follows:~ 

5 gms. dung 1n 75 cc .. H20• 
12 cc. sample of this taken. 
Therefore, factor will be 5 ~ x 12 • ~ 

I c5 J: 5 

Total number of eggs x 5/4 = Num~er of eggs per gramme 

of faeces. 
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A P P E N D I X VII . 

The graphs in this .Appendix (nurnbetoed fx-om 1 to 75) 

illustrate the distributions of th 1 ngth ot c. curtice! 

t differ nt ages. 

eans and s~andard deviations, unle s otherwise stated, 

are 

Th follOwing table prov1des a key for the location 

or the graph • 

No, of lamb. 

2 
4 
6 
7 
8 
9 

10 
14 
16 
18 
19 
2;, 
24 
25 
26 
27 
28 
29 
30 
.32 
33 
.34 
35 
36 
31 
38 
39 
40 
41 
42 
43 
44 
46 
47 
48 
49 
51 
52 

lnt'ective larvae 

AS or pgpul;a tion. 
t. o.'f,·) 

' 

9 
5 

20 
9 
8 

16 
7 
4 
4 

22 
8 
7 
6 
9 

12 
22 

6 
18 
16 

2 
16 
8 
5 

11 
6 

11 
3 
6 
7 
8 
7 

' 1 
2 

10 

1~ 
14 

0 

o. of' Graph. 

41, 42 
13, 14 
70, 71 
43, 44 
.33, 34 
66, 67 
25, 26 
9, 10 

11, 12 
72, 73 
35, 36 
27, 28 
17, 18 

45, 46, 47, 48 
56, 57 
74, 75 
19, 20 
68, 69 
62, 63 
4 

64, 65 
37, 38 
15, 16 
52, 53 
21' 22 
546, 55 

f 7 
2,3, 24 
29, .30 
39, 40 
31, .32 

8 

' 5 so, 51 
49 
.58, 59 
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1, 2 
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Graph 1. 
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LENGTH OF LAii'VA£ IN MICRONS 

AGE: 1 DAY 

DISTRIBUTION OF INFECTIVE LARVAE USED 
13/4/49 - M~ASURED WITH MICRO-PROJECTOR . 

MEAN: 746 ± 39 )L- . 
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Graph 2. DISTRIBUTION OF INFECTIVE LARVAE USED 
I374749 - MEASURED BY CAMERA-LUCIDA. 

MEAN (COOPERIA): 761 + 26~ 
MEAN (OSTERTAGIA):781 ~ 31 ~ 
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Graph 3. 

' 
LENGTH OF' LARVAE IN MICRONS 

AGE: 1 DAY 

DISTRIBUTION OF INFECTIVE LARVAE FROM 
SHEEP 46 KILLED 14/4/49. 

MEAN: 759 ! 41~ 
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Graph 4. 

.. 

LENGTH OF LARVAE I 

AGE: 2 DAYS 

DISTRIBUTION OF THIRD STAGE PARASITIC 
LARVAE FROM SHEEP 32 KILLED 14/4/49. 

MEAN: 727 :t 4~ 
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Graph 7. 

LENGTH OF LARVAE IN MICRONS 

AGE: 3 DAYS 

DISTRIBUTION OF LARVAE FROM 
SHEEP 39 KILLED 15/4/49. 

MEAN: See Graph 6 
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Distribution of length of mala 
c. ourt1ce1 from Lamb 18, expressed 
in terms of spicule colour • 
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Lamb 21 22 Days 

FROM 0 - 10 EGGS. 

' 399 420 436 449 485 580 

11 ... 20 EGGS . 

425 459 481 492 492 499 501 514 516 523 
547 560 565 565 576 584 491 606 616 658 
671 

OVER 21 r::GGS. 

488 492 501 507 514 517 518 525 525 525 
538 544 547 549. 554 556 558 558 560 562 
565 565 569 569 573 573 573 sao 580 580 
582 584 584 589 591 593 595 598 602 602 
602 604 612 612 612 612 61.2 619 630 632 
632 636 654 669 671 
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Tab~e showing Ten Succ e si ve Measu ment or seven worms 
Using the Carnera~uoid.a. 

Measurements in icrons 

Worm 
No .. 

A B c D E F G I-I I 

1 766 786 774 777 769 769 780 m 780 
2 791 789 797 786 791 786 794 794 794 
3 749 766 757 751 763 771 763 763 769 
4 689 694 691 671 680 686 671 683 686 
5 686 683 686 680 680 683 680 ~71 677 
6 669 669 660 657 671 660 654 669 663 
7 794 786 780 783 786 786 78~ 791 780 

J 

757 
783 
754 
674 
683 
663 



;. 

Table showing a Series of' 1~easurements made :from the 
same dra ing Using the iers Projector. 

Lengths in illimetres. 

ADULTS 

Measurement Measurement made from: 
No. End A End B 

1 4•90 
2 4·85 
3 4•90 
4 4•92 
5 4·90 

4·88 6 
7 4•88 
8 4·88 
9 4•83 

10 4·90 
11 4·90 
12 4•85 

'' , 

!!th STAGE LARVAE 

Yorm TIMES OF ME. SUREMEMS 
l o. 

~ B c D E F G II 

1 2 gg 208 210 208 208 208 208 210 
2 2 210 210 210 208 208 208 208 

Measurements f'Ol"m same drawing using Camera Lucida. 

Lengths in Microns .. 

INFECTIVE LARVAE 

Vorm T I :lES OF MEASURE :CS 

I J 

210 210 
208 208 

l o. ~--------------------------------------------------

1 ~19 
2 \,;12 

B 

616 
614 

c 

621 
614 

D 

616 
614 

E 

619 
619 

F 

614 
614 

G 

614 
621 

H 

619 
621 

I 

616 
614 

J 

614 
616 



A P P E N D I X X I ·1{. 

ANALYSES OF VARIANCE. 

TABLE 1 

Source Sum of squar es df Mean square F 5% Sig. .. 
Worms 4. 1 214 8 .5152 2.07 sss 

Times • 0451 9 .0050 1. 6 2. 01 

Error • 2155 72 .0030 

TOTlL 4.3820 9 

TABLE 2 

Source Sum o:r sguares d:f Mean square 

Between worms 4.1214 8 

I Within worms • 2606 81 .0032 r 
TOTAL L~. 3820 89 

TABLE .2 
Source Sum of' sg_uares df M_~an square F ~ §.!.g. 

Worms 83. 2099 8 10.4012 2213.0 2.07 sss 

,.... Times • 0879 9 .. 0098 2.08 2. 01 8 

Error • 3386 72 • OOl.i-7 

TOTAL 83. 6364 89 

TABLE 4 

Source Sum of' sq,uares df Mean sg,_uare 

Between worms 83.2099 8 

Error .4265 81 

TOTAL 83.6364 89 

TABLE 5 

Source Sum of sq,uares df Mean s gua re F ~ sis. 

Worms 184824.0 8 30804.0 40L~. 5 2.28 sss 

Tthmes 685.4 9 76.16 2.07 2.06 s 

Error 1949.5 53 36.78 

Total 187458.9 68 


