
REFERENCE 


Abdullah, A., Mc Guire, Nkunya, M.H., and Scheiss, M. (1986). 
Medicines from the need tree; Neem insecticides In Organic 
Chemistry, Part B., Pg 614: 629-638. 

Anon, (1992) Neem a tree for solving global problems. Report of an Ad 
hoc panel of the Board on Science and Technology for 
International Development, National Research Council, 
National Academy Press, Washington, DC. Page 88-99. 

Arora, S.P. and R.S Lundri (1975). Nutritive value of neem seedcake. 
Ind.Vet.J .52:867-870. 

Arthur, D.R., (1963). Brittish tick. Pp 213. London. 

Bhaskariah, K., Subramanyam, M. And Suffana, N. (1984). Insect 
antifeedants and growth inhibitors from Azadirachta indica and 
plumbago zeylanica. Proc. 2nd International Neem Conference 
(Rauis Chlozhansen, Germany, 1983: Page 291-320) 

Butterworth J.H and E.D Morgan, (1968). Isolation of a substance 
that suppresses feeding in locusts J Chem Soc. Chem Comm 
23 

Bilton, J.N., Bronghton, H.B., Jones, P.S. Ley, S.V., Lidert, Z., 
Morgan, E.D., Rzepa, H.S., Sheppard, R.N., Slawin, A.M.Z. and 

Williams, D.J. (1987), An X-ray crystallographic mass spectroscopic 
and NMR study of the limonoid insect antifeedant azadirachtin. 
Tetrahedron, 43:2805 

Butterworth, J.H., and Morgan, E.D. (1971). Investigation of the 
locust feeding inhibition of the seeds of neem tree. 
(Azadirachta indica). J. In Physiol., 17:969-977. 

Chiang, C and F. C. Chang ( 1973). Tetracyclic triterpenoids from 
Melia azedarach L., Teteahedron 29: 1911 

Chopra R.N., S.L. Nayar and I.C Chopra (1956). Glossary of Indian 
medicinal plants, Council of Scientific and Industria Research, 

New Delhi p. 31) 

Dieltrich B (1974). Indian trees. An accounts of tree, shrubs, wood, 
climbers, bamboo and palms indigenous or common cultivated 

in India, pp136-140. 

Dymock W. (1980) 'Pharmacographia indica' The institute of Health 
and Tibbi Research, Vol. 1 p. 322. 

136 

 
 
 



Duges, (1987). The spinose ear tick, life-cycle and habits. 

Farbeni, B.O (1983) Effect of Ctenocephalides felis strongylus on 
performance of West African dwarf goats and sheep. Rev. 
Appl. Entomol.Ser. B.17: 13. 

Furman D.P. and E.C. Loomis. (1984). The ticks of California. 
University of California Publications, Bulletin of the California 
insect Survey, Vol. 25. University of California Press ,California. 

Gaitonde, B.B and U.K. Seth (1958). Pharmacological studies of 
sodium nimbidinate. Ind. J. Med. Res. 13: 156-161. 

Gill, L.S. and C.T, Lewis, (1977). Systemic action of insect feeding 
deterred. Natuer. 232: 402-402. 

Hederson, R. and K.H Overton, (1968). Tetranortriterpenoids-IX, The 
constituents and Stereochemistry of Salannin. Tetrahedron 24: 1525. 

Jayaraj, S., (1993) Neem in pest controls: Progress and perspectives. 
Proc. World Neem Conference. 25th-28th February, 1993, 
Bangalare, India, 37-43 

Jotwani, M.G., and Sirca, P. (1965) Neem seed as a protectant 
against stored grain pest infecting wheat seed. Ind. J. Ethanol; 
27: 161-167 

Ketkar, C.M. (1976). Utilization of neem and its byproducts. Final 
Techniacl; report Diretcorate of non-edible oils and soap 
industry, Khadi and village industries Commission, Bombay, 
pp38 and 177. 

Kilonzo, B. S, (1986) : Flea infestation of farm animals as a potential 
limiting factor of animal productivity in Tanzania. Proceedings 
of TVA Scientific Conference, Arusha, 1986,264-271. 

Kirticar, K.R, and Basu B. D (1935). Indian medicinal plants. Vol. 1, 
2nd Edition, pp 536-541. 

Larson, R.O. (1986). Development of margosan-O@, a pestcide from 
neem seeds. Proc. 3 rd Int. neem ConJ,. Nairobi, pp 245-250. 

Larvie. D., M.K Jain(1967). A locust phagorepellant from two mellia 
species. J Chern. Soc. Chern. Comrn. 910. 

Luscombe, D.K. and Taha, S.A., (1974). Pharmacological studies of 
leaves ofAzadirachta indica. J. Pharmacol. 26 Suppl. 110-111. 

137 

 
 
 



Mbwille, H.E.; Chukilizo, N.B., Majaliwa, K. (1992): Procurement and 
distribution of veterinary drugs accounting and banking 
procedures. Proc. SUA DANIDA workshop 25-27th Feb. 1992, 
Morogoro, Page. 77-92. 

Murray, (1977) .Ticks of domesticated animals. 

Nagvi, S.N.H. (1986). Biological evaluation offresh neem extracts and 
some neem components with reference to abnormalities and esterace 
activity in insect. . Proc. 3 rd Int. neem Con! .Nairobi pp. 315-330. 

Ngomuo, A.J. and Kassuku, A.A. (1995): Gastrointestinal helmnths and 
their seasonal occurrence in goats and sheep in Morogoro, Tanzania. 
Tan. Vet. J. 15(3) (In Press) 

Nicholas H.B. (1988). Veterinary Pharmacology and Therapeutics. 

Nigam, P.M and R. Sen. (19981) Efficacy of neem oil against 
Nephotettix virescens and Mythimna separata as pests of rice. 
Neem newsl. 6:23. 

Ngomuo, A.J., Kassuku, A.A. and Ruheta, M.R. (1990) Direct controlled 
critical test to evaluated resistance offield strains of Haemonchus 
contortus to thiophanate. Veterinary Parasitology, 36:21-26 

Norval.,R.AI.,Sutherst,R.W., (1988a). The effect of the brown year tick 
Rhippicephalus appendiculutus on the growth of sanga and 

European breed cattle. Veterinary Parasitology, 30,149-164. 

Oken, 1918, Medicinal plants. 

Qadri, S.S.H, G.Usha, (1984). Sub acute dermal toxicity of neemrich 
-100 (tech.)to rats. Int. pest control 26: 18-20 

Rajagopal, S., and Nath, K. (1981) Note on the nutritive value of 
cake of neem seed. Indian J. Anim. Sci. 56: 164-169. 

Rembold, H., Forster H., and Czoppoelt, C.H. (1986) Structure and 
biological activity ofAzadirachtins A and B. Proc. 3rd Int. Neem 
Conference. Nairobi, Kenya. Page 149-160. 

Rice, M., (1993) Development of neem research and industry in 
Australia. Proc. World Neem Conference 24th-28th February 
1993. Bangalor, India, Page. 8-24. 

Rice, 	 M.J . (1993). Theory and practice of neem-based insect pest 
management. In: Pest control and sustainable Agriculture (S. A. 

138 

 
 
 



Lorey, D.J. Dall; and W.M. Milne, eds) Division of 
Ento~ology, CSIRO, Canberra. Page 335-337. 

Robert B. and Henry T. (1981) Medicinal Plant, pp.62. 

Sazena, R.C. (1993) Scope of neem for developing countries. Proc. 
World Neem Conference, 24th-28th February 1993, Banglaore, 
India, Page 30-36 

Sankram, A.V.B (1986). Chemistry, biological activities and utilization 
aspect of some promising neem extract. Proc. 3rd Int. neem 
Con! .Nairobi pp. 127-148. 

Sardeshpandre, N.L. (1976). Male antifertility activity of Azadirachta 
indica in different species Proc. 2 nd Int. neem Con! pp 473-482. 

Schmutterer, H. (1981). Ten years of neem research in the Federal 
Republic of German. 

Schmutterer, H. 1984. Neem research in the FRG since the first neem 
Conference. In: Proc. 2nd Int. neem Con! pp.21-30. 

Schm	utterer, H. ( 1990) . Properties and potential, natural pestcides 
from the neem tree. Annu.Reps.EntomoI.35: 77-297. 

Scholtz, M.M.; Spickett, A.M; Lombard, P.E & Enslin, C.B; 1991. The 
effect of tick infestation on the productivity of cows of three 
breeds of castle, Onderstepoort Journal of Veterinary Research 

58,71-74 (1991). 

Scholtz, M.M.; Spickett, P.E & Enslin, C.B; De klerk, D 1989. 
Resistance of Hereford, Bonsmara and Nguni cattle to ticks in a 
bush veld of South Africa. 

Schoonhoven, L.M. and T. Jermy. (1977). A behavioural and 
electrophysiological analysis of insect feeding deterrent. In 
crops protection agents: Their biological evaluation Ed. 
McFarlane. Pp.133-145. 

Seiber, K.P. and H. Rembold. (1983) The effect of the Azadirachtin on endocrine 

control in Locust migratoria, J Insect Physiol. 29: 523-527. 

Sharma, H.C., Leuschner, K., Sankaram, A.V.B. Gunasekhar, D., 


Marthandamurthy, M., Sinha, K.C., and Riar, S.S. 1985. Neem 
oil-and ideal Contraceptive. BioI. Memoirs, 10: 107-114 

Sharma, V.P., and M.A. Ansari (1993). Protectionfrom mosquito by 
burning neem oil in kerosene. J. Med. Entomo!. (Submitted) 

139 

 
 
 

http:Annu.Reps.EntomoI.35


Siddique, S. (1942) A note on the isolation of three bitter principals 
form neem (margrosa oin. Curro Sci., 11: 278. 

Siddiq	ui S., and S. Faizi (1986) . Two new insect growth regulator 
meliacins from Azadirachta indica A. Juss (Meliasiae).j. 
Chem. Soc. Perkin Trans 1: 102 1. 

Siddiqui S., Siddiqui B.S., S. Faizi (1990). Isolation and struacture 
elucidation of the constituents ofAzadirachta indica Pro. Natl. 
Chem.Conf(II) 275. 

Siddiqui S., Siddiqui B.S. , Ghiasudin and S. Faizi (1991a). 
Terpenoids from the fruits coating ofAzadirachta indica 
Phitochemistry.30: 1615. 

Siddiqui S., Siddiqui B.S., Ghiasudin and S. Faizi (1992). 
Triterpenoids from the fresh fruits coats of Azadirachta indica 
Phitochemistry.31: 4275 (1992). 

Sonenshine D.E. (1993). Biology of ticks, Vol. 2. Oxford University 
Press, New York. 

SouIsby, E.J.L (1986 and 19088) Helminths, Arthropods and Protozoa 
of domesticated animals, Beccles and London, pp. 5
356. 

TanzubiI, B.P, (1989). Effects of neem in the Africa armyworm and 
their implications for field control. M.Phil. thesis, University of 
Reading, UK. 

Tanzubil, B.P. and R.C. Dekuku (1991). Insect pests of cereal crops 
in the northern savanna of Ghana. Paper presented at the 9 th 

Symp. of AAIS. Sept. 1991, Lagon, Accra, Ghana. 

Vollinger, M. (1987). The possible development against neem seed 
kenel extract and deltermenthrin in Prutella xylostella. In:Proc. 

3 rd Int. Neem Conf German,pp 543-554. 

Wilps( 1986) Growth and adult moulting of larvae and pupae of the 
blowfly, Formia terae-novae in relationship to Azadirachtin 
Concentration. Proceeding of the third International Neem 
Conference. Nairobi, July 1986. pp 299-324. 

Zebitz, C.P.W. (1986). Potential on neem seed kernel extract in 
mosquito control. Proceeding of the third International Neem 
Conference. Nairobi, July 1986. pp 555-573. 

140 

 
 
 

http:Phitochemistry.31
http:Phitochemistry.30


APPENDIX 1 


Ticks collected on various anatomical locations of control and treated the trial 1. 


TREATED GROUP CONTROL GROUP 
BREED SIMMENTAL BRAHMAN TSWANA SIMMENTAL BRAHMAN TSWANA 

54 56 56 84 86 86 T4 TO T6 

SEX FEMALE FEMALE MALE FEMALE MALE MALE FEMALE MALE MALE Total 
81 82 53 81 82 83 T1 T2 T3 

FEMALE MALE MALE FEMAU'EMALE MALE FEMALE FEMALE MALE Total 

mblyomma Perineal 5 1 3 1 4 1 3 0 1 19 6 6 4 3 6 3 4 2 1 35 
Belly 3 3 2 2 3 4 0 2 0 19 9 9 2 5 5 5 3 1 2 41 
Sternum 1 1 1 1 3 1 0 0 0 8 3 3 7 3 2 3 2 3 0 26 
Udder 2 0 0 1 0 0 0 0 0 3 2 1 0 5 1 0 0 4 0 13 
Ear 2 1 1 0 1 3 0 0 0 8 3 5 1 3 1 2 0 1 1 17 
Scrotum 0 2 1 0 2 2 0 0 0 7 0 1 3 0 0 1 0 1 7 

Hyalomma Perineal 2 0 4 4 2 1 3 2 1 19 4 2 5 5 4 4 2 2 0 28 
Belly 3 7 2 3 5 2 2 1 0 25 7 8 7 4 6 2 4 4 2 44 
Sternum 2 4 2 1 2 3 0 2 0 16 7 9 5 4 3 5 3 2 0 38 
Udder 3 1 0 1 1 0 0 1 0 7 7 1 0 3 1 0 2 1 0 15 
Ear 1 2 1 1 1 1 0 0 1 8 1 3 4 2 2 0 0 0 0 12 
Scrotum 0 2 0 0 1 1 0 0 1 5 0 2 1 0 0 2 0 0 1 6 

1 2 3 1 1 2 0 0 11 
Belly 1 0 2 1 2 2 1 0 1 10 

R. evertsi Perinea! 3 1 1 2 0 1 0 2 0 10 
4 2 2 1 3 1 2 2 18 

Sternum 2 2 1 3 1 3 1 0 0 13 3 2 2 2 3 2 2 1 1 18 
Udder 2 0 0 0 0 0 1 0 0 3 3 1 0 1 0 0 2 0 0 7 
Ear 0 0 0 0 1 0 1 0 0 2 5 1 0 1 0 0 2 1 0 10 
Scrotum 0 1 1 0 0 0 0 0 3 0 1 2 0 1 0 0 0 0 4 

7 3 4 5 1 3 1 1 1 26 
Belly 1 2 2 3 1 0 1 0 0 10 
Perineal 4 2 2 2 3 0 0 0 1 14 

5 2 5 2 1 3 0 1 2 21 
Sternum 1 1 3 2 2 2 0 0 1 12 3 2 4 4 3 4 2 1 1 24 
Udder 1 1 0 0 0 0 0 0 0 2 2 1 0 1 2 0 1 1 0 8 
Ear 1 3 0 0 2 2 0 0 0 8 2 1 4 1 2 0 0 1 0 11 
Scrolum 0 0 2 0 1 3 0 0 0 6 0 0 6 0 1 1 0 1 1 10 
TOTAl.. 40 37 31 28 39 32 13 10 7 237 84 
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APPENDIX 2 

Ticks collected on various anatomical sites of control and treated 
animals during the trial 2. 

NEEM TREATED 
Ear tag Season of the year Tick counts on anatomical locations 

No. Treatment Breed Sex Spring Summer Winte Belly Ear Perineal Scotum Stemum Udder Total 

S7 NT SIM F 12 20 8 16 3 11 0 7 3 40 
S8 NT SIM F 9 13 7 10 6 5 0 5 3 29 
S9 NT SIM F 10 18 8 11 7 8 0 4 6 36 
S10 NT SIM F 7 10 13 8 5 12 0 4 1 30 
S11 NT SIM F 11 17 6 17 3 9 0 3 2 34 
S12 NT SIM M 10 10 7 11 9 3 3 1 0 27 
S13 NT SIM M 7 22 11 17 3 13 2 5 0 40 
S14 NT SIM M 6 9 14 8 4 10 3 4 0 29 
S15 NT SIM M 11 14 7 13 1 11 4 3 0 32 
S16 NT SIM M 12 7 7 8 5 6 4 3 0 26 

87 
B8 
B9 
B10 
B11 
812 
813 
814 
815 
816 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

BRA 
BRA 
BRA 
BRA 
BRA 
BRA 
BRA 
BRA 
BRA 
BRA 

F 
F 
F 
F 
F 
M 
M 
M 
M 
M 

11 
10 
7 
8 
5 
10 
10 
5 

11 
13 

13 
15 
10 
14 
9 
17 
11 
9 
4 
15 

9 
3 
7 
9 
4 
11 
4 
9 
3 
8 

11 
7 
4 
7 
9 
14 
9 
8 
6 
9 

4 
7 
2 
9 
1 
5 
0 
4 
1 
2 

8 
12 
10 
5 
3 
15 
12 
7 
5 
16 

0 
0 
0 
0 
0 
1 
0 
2 
3 
1 

4 
1 
4 
4 
4 
3 
4 
2 
3 
8 

6 
1 
4 
6 
1 
0 
0 
0 
0 
0 

33 
28 
24 
31 
18 
38 
25 
23 
18 
36 

T7 
T8 
T9 
T10 
T11 
T12 
T13 
T14 
T15 
T16 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

TSW 
TSW 
TSW 
TSW 
TSW 
TSW 
TSW 
TSW 
TSW 
TSW 

F 
F 
F 
F 
F 
M 
M 
M 
M 
M 

2 
3 
4 
3 
5 
3 
0 
4 
4 
4 

6 
8 
7 

10 
8 
6 
8 
3 

10 
9 

6 
3 
6 
2 
3 
0 
6 
5 
7 
5 

3 
5 
6 
3 

. 6 
3 
4 
5 
6 
7 

2 
1 
4 
1 
0 
0 
3 
0 
1 
1 

6 
3 
3 
4 
6 
4 
2 
4 
5 
4 

0 
0 
0 
0 
0 
1 
3 
2 
2 
2 

2 
2 
3 
3 
3 
1 
2 
1 
7 
4 

1 
3 
1 
4 
1 
0 
0 
0 
0 
0 

14 
14 
17 
15 
16 
9 

14 
12 
21 
18 

c=Treated animals NT=Neem treated anaimals 

SIM = Simmental cattle 
BRA = Brahman cattle 
TSW = Tswana cattle 
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... Appendix 2 continue ........ . 


CONTROL 
lAnimal ~Treatment Breed Sex Season of the year Tick count of anatomical locations 

S17 C 

S18 c 
S19 c 
S20 c 
S21 C 

S22 c 
S23 c 
S24 c 
S25 c 
S26 c 

SIM 

SIM 

SIM 

SIM 

SIM 

SIM 

SIM 

SIM 

SIM 

SIM 

F 
F 
F 
F 
F 
M 
M 
M 
M 
M 

Spring 

14 
20 
12 
23 
21 
27 
20 
18 
15 
20 

Summer 

30 
36 
28 
37 
30 
34 
38 
30 
23 
38 

Winte 

20 
20 
8 

20 
21 
11 
10 
10 
30 
22 

Belly 

30 
28 
17 
20 
29 
23 
18 
23 
20 
40 

Ear 

8 
8 
4 
6 
3 
10 
4 
2 
8 
4 

Perineal 

12 
14 
17 
24 
18 
12 
20 
22 
19 
14 

Scotum 

0 
0 
0 
0 
0 
7 
6 
0 
1 
3 

Sternum 

9 
20 
8 

20 
19 
20 
20 
11 
20 
19 

Udder 

5 
6 
2 
10 
3 
0 
0 
0 
0 
0 

64 
76 
48 
80 
72 
72 
68 
58 
68 
80 

B17 
B18 
B19 
B20 
B21 
B22 
B23 
B24 
B25 
B26 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

BRA 
BRA 
BRA 
BRA 
BRA 
BRA 
BRA 
BRA 
BRA 
BRA 

F 
F 
F 
F 
F 
M 
M 
M 
M 
M 

20 
23 
8 

24 
10 
16 
20 
14 
19 
9 

24 
26 
28 
40 
35 
24 
22 
33 
27 
30 

16 
22 
12 
21 
6 
5 
13 
13 
13 
11 

20 
33 
18 
29 
17 
20 
33 
23 
29 
18 

4 
6 
5 
11 
4 
3 
0 
9 
0 
1 

20 
22 
16 
15 
14 
18 
12 
17 
22 
20 

0 
0 
0 
0 
0 
0 
4 
9 
1 
6 

10 
6 
9 

20 
9 
4 
6 
2 
7 
5 

6 
4 
0 
10 
7 
0 
0 
0 
0 
0 

60 
71 
48 
85 
51 
45 
55 
60 
59 
50 

T17 
T18 
T19 
T20 
T21 
T22 
T23 
T24 
T25 
T26 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

TSW 
TSW 
TSW 
TSW 
TSW 
TSW 
TSW 
TSW 
TSW 
TSW 

F 
F 
F 
F 
F 
M 
M 
M 
M 
M 

6 
3 

11 
7 
7 

10 
7 
5 
7 
3 

14 
23 
22 
11 
27 
21 
12 
5 

17 
16 

9 
4 
2 

11 
3 
9 
9 

10 
13 
3 

4 
18 
7 

14 
17 
8 
7 
3 

15 
9 

1 
0 
6 
2 
3 
5 
3 
2 
6 
4 

11 
8 

12 
6 

10 
18 
11 
5 
8 
5 

0 
0 
0 
0 
0 
3 
1 
0 
1 
0 

4 
2 
5 
4 
7 
6 
6 

10 
7 
4 

9 
2 
5 
3 
0 
0 
0 
0 
0 
0 

29 
30 
35 
29 
37 
40 
28 
20 
37 
22 
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APPENDIX 3 

Ticks collected on various anatomical sites and seasons of control and treated 
animals during the trial 3. 

CONTROL GROUP 
Ear taq Season of the year Tick counts on anatomical locations Tick specie 

No. 
S27 
S28 
S29 
S30 
S31 
S32 

Trt 
NT 
NT 
NT 
NT 
NT 
NT 

Breed 
SIM 
SIM 
SIM 
SIM 
SIM 
SIM 

Sex 
F 
F 
F 
M 
M 
M 

Spring 
4 
2 
6 
4 
7 
7 

Summer 
10 
7 

11 
9 
7 
9 

Winter 
8 
6 
2 
3 
8 
8 

Belly 
9 
7 
7 
6 
5 
4 

Ear 
2 
0 
2 
1 
1 
1 

Perineal 
5 
4 
6 
5 
8 
10 

Scotum 
0 
0 
0 
1 
4 
1 

Sternum 
4 
3 
2 
3 
4 
8 

Udder 
2 
1 
2 
0 
0 
0 

Amb 
13 
4 

10 
9 

15 
11 

Boop 
9 

11 
9 
7 
7 

13 

B27 NT BRA F 5 11 1 4 0 5 0 6 2 11 6 

828 NT BRA 
B29 NT BRA 
B30 NT BRA 
B31 NT BRA 
B32 I NTIBRA I 

F 
F 
M 
M 
M 

3 
7 
3 
1 
4 

8 
13 
7 
4 
12 

5 
7 
2 
2 
11 

8 
8 
5 
3 
6 

2 
0 
1 
1 
2 

4 
11 
4 
2 
7 

0 
0 
1 
0 
3 

2 
7 
1 
1 
9 

0 
1 
0 
0 
0 

10 
15 
7 
2 

14 

11 
12 

5 
5 

13 

T27 NTTSW F 3 5 1 3 1 3 0 1 1 3 6 

T28 
T29 
T30 
T31 
T32 

NTTSW 
NT TSW 
NT TSW 
NT TSW 
NTTSW 

F 
F 
M 
M 
M 

0 
1 
1 
2 
2 

4 
3 
6 
5 
5 

2 
2 
1 
1 
2 

2 
2 
5 
2 
4 

0 
1 
0 
1 
1 

1 
0 
1 
1 
0 

0 
0 
1 
0 
2 

1 
3 
1 
3 
2 

2 
0 
0 
1 
0 

3 
1 
2 
4 
6 

3 
5 
6 
4 
3 

CONTROL GROUP 
Ear tag Season of the year Tick counts on anatomical locations Tick specie 

No. 
S33 
S34 
S35 
S36 
S37 
S38 

Trt 
C 

c 
c 
c 
c 
c 

Breed 
SIM 
SIM 
SIM 
SIM 
SIM 
SIM 

Sex 
F 
F 
F 
M 
M 
M 

Spring 
10 
5 
10 
9 
8 
13 

Summer 
22 
20 
22 
21 
20 
27 

Winter 
9 
6 
18 
10 
3 

20 

Belly 
7 
15 
23 
8 
7 

29 

Ear 
3 
1 
4 
2 
1 
3 

Perineal 
12 
10 
7 
10 
13 
18 

Scotum 
0 
0 
0 
3 
0 
2 

Sternum 
13 
4 
13 
7 
10 
8 

Udder 
6 
1 
3 
0 
0 
0 

ft'.mb 
27 
17 
28 
11 
16 
40 

Boop 
14 
14 
22 
19 
15 
20 

B33 c BRA F 6 14 0 5 1 6 0 6 2 15 5 

B34 
B35 
B36 
B37 
B38 

c BRA 
c BRA 
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5 
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0 
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6 

0 
0 
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23 

11 

12 
6 
7 

17 

T33 c TSW F 6 7 2 6 2 2 0 3 2 9 6 
T34 
T35 
T36 
T37 
T38 

c 
c 
c 
c 
c 

TSW 
TSW 
TSW 
TSW 
TSW 

F 
F 
M 
M 
M 

3 
2 
2 
5 
4 

7 
4 
8 
6 
6 

4 
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7 
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