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PREFACE 

Biological diversity in farm aninials 
comprises an important share of the total 
variation among living organisms from all 
sources including terrestial, marine and other 
aquatic ecosystems. Their conservation is often 
justified for reasons related to their current 
commercial value, uses in scientific research, 
public sentiment, and as insurance against future 
risks. Unfortunately, local applications of 
animal breeding and genetics theory to 
judiciously utilize and genetically improve the 
various breeding herd or flocks have not 
succeeded much in developing a self-reliant and 
sustainable breeder base. 

In this regard, "Biodiversity of 
Livestock and Poultry Genetic Resources 

in the Philippines" presents vital information 
that are required in the effective and efficient 
management, improvement, and consenration 
of domestic animal geuetic resources. This 

book also hopes to promote public awareness 
and better understanding and appreciation of 
diversity within species, between species, and 
ecosystems involved in local animal production. 

Cognizant of the current and long-term 
thrusts of the Philippine Council for 
Agriculture, Forestry and Natural Resources 
(pCARRD), this book is particularly useful in 
enhancing the directions and activities of the 
local livestock and poultry R and D programs. 
At the same time, this shall serve as a practical 
reference guide for many agricultural leaming 
institutions. This book written by Dr. Orville 
L. Bondoc of the Institute of Animal Science, 
University of the Philippines Los Banos is 
indeed a significant contribution to document 
characteristics and performance potentials of 
livestock and poultry breeds/strains in the 
country. 

�"t-v­
BEATRIZ P. DEL ROSARIO 

Officer-in-Charge 
PCARRD 
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FOREWORD 

Diversity of animals as well as plants came 
about mainly as an evolutionary adaptation to 
their ever-changing environmental milieu. 
Climatic and geophysical differences, for 
example, are two of the major driving forces 
toward biodiversity. 

As agriculture developed and farmers grew 
crops and raised animals, sports that attract their 
fancy were carefully nurtured and propagated. 
In the meantime they imposed selective 
breeding to improve their stocks. Such farming 
practices also became driving forces that created 
diversity of crops and poultry and livestock. 
For exam ple,  before chickens were 
domesticated some millenniums ago, only four 
different varieties or subspecies of the wild 
jungle fowl could be found. But subsequent 
domestication, selection and breeding of new 
types, crossbreeding and many other human 
interventions resulted in hundreds of different 
breeds, varieties and strains of varying sizes, 
colors, conformation and other physical and 
physiological features. 

With increasing economic importance and 
commercialization of livestock, however, 

farmers tended to keep only those breeds and 
varieties that were more productive and 
profitable to keep. Keeping of animals for 
their beauty or variety and uniqueness became 
rarer and rarer. Less productive ones slowly 
disappeared in the farming landscape along 
with whatever genes that made them unique. 
In time only the few economically important 
breeds remained while others disappeared or 
at the verge of extinction. It was only in the 
1970s when the scientific community sounded 
the alarm of the increasing erosion of genetic 
diversity in poultry and livestock. 

It is in this historical perspective of the state 
of diversity of the genetic resources of poultry 
and livestock that the present book written by 
Dr. Orville L. Bondoc takes important 
significance. This book will certainly be useful 
to government policymakers, animal breeders, 
extension workers and livestock raisers as they 
contemplate issues on the continued progress 
of the livestock sector through maintenance of 
diversity of genetic resources not only for the 
survival of the animal industry but in the whole 
world. 

-'E���Y��� 
__ 

-------

CECILIO R. ARBOLEDA 
Dean 

College of Agriculture, UPLB 
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AUTHOR'S MESSAGE 

Biodiversity of domestic animal genetic 
resources are naturally portrayed in their 
appearance, performance, and unique adaptive 
qualities. This variation is brought about by 
inherent differences between and within 
breeds/ strains, and by environmental 
differences in local production and marketing 
systems; physical conditions between islands, 
provinces or regions. Unfortunately, vivid 
descriptions of them remain undocumented 
and in some cases, are now forgotten. 
Alternatively, information on them are limited 
and associated with and limited to imported, 
commercial, exotic breeds. 

In line with the improvement, utilization, 
and conservation objectives of the Philippine 
Genetic Resources Improvement Program 
(phil-GRIP) for farm animals, this picture book 
reports on the genetic biodiversity of livestock 
and poultry breeds and strains in the country. 
It features important farm animals such as the 
carabao, cattle, horses, goats, sheep, pigs, 
chickens and ducks. Scientific names, common 
names in the vernacular, types, population 

vi 

numbers and distribution, onglll, and 
commercial and popular breeds/hybrids are 
given for each farm species. Whenever available, 
their performance characteristics (breed 
standards) and variability are also provided. An 

attempt was especially made to minimize the 
technical aspects in the manuscript in order to 
suit the needs of a diverse group of users. 

At the end of the book is also given an 
interesting section on "Recollections of Animal 
Imprm:ement Warkatthe UP. CoIJegeofAgriculture'� 
It highlights the past accomplishments by 
world-known Filipino animal breeders and 
more irnportandy, illustrations of animal genetic 
resources that we once have had. 

It is hoped that this document provides a 
standard reference work for all concerned with 
livestock and poultry production in the 
Philippines, particularly involved in their genetic 
improvement. Finally, let us all join together to 
"capture and presenre" these treasures as part 
of our national heritage. 

ORVILLE L. BONDOC 



ACKNOWIEDGMENTS 

The author gratefully acknowledges the 
valuable assistance provided by the commodity 
experts/ readers from the Institute of Animal 
Science, UPLB namely, Dr. Vicente G. 
Momongan (on carabaos), Dr. Benedicto A. 
Parker (on cattle), Dr. FranciscoF. Penalba (on 
pigs and horses), Dr. Cesar C. Sevilla (on goats 
and sheep), and Dr. Angel. L. Lambio (on 
chickens and ducks). 

Appreciation is also due the Animal 
Breeding Division Staff namely, Mr. Michael 
R. Alviar, Mr. Cenon C. Cerezo, Mr. Gonzalo 
B. Hemedez, Mr. Noel Lalog, Mr. Hospicio G. 
Natural, J r., Ms. Beatriz R. Garcia and Ms. 
Dominga C. Lat for their unselfish support 
provided in the conduct of the research project 
entitled "Characterization and Documentation of 
Domestic Animal GeneticRf5ou:rcf5in th Phi1ippine;'� 
The splendid lay-out works and cover design 
of Mr. Simeon R. Manahan, Jr. of ACD­
PCARRD is highly commendable. The expertise 
of Mr. Simplicio "Pol" Veluz in photography 
is very much appreciated. 

Special thanks are ex tended to the 
following: the Livestock Research Division, 
PCARRD-DOST headed by Dr. Patricio S. 

Faylon and Dr. Edwin C. Villar; Mr. David 
Avante (DA No.4, Quezon Agricultural 
Experiment Station, Lagalag, Tiaong, Quezon); 
Mr. Gabriel s. Katigbak (International Training 
Center on Pig Husbandry, Agricultural Training 
Institute, Marauoy, Lipa City); Mr. Leonardo 
Sureta (Camarines Sur State Agricultural 

_ College, San Jose, Pili, Camarines Sur); Dr. 
Emilio M.Cruz (Central Luzon State University, 
Munoz, Nueva Ecija); Dr. Dan Aquino 
(philippine Carabao Center Gene Pool, Mufioz, 
Nueva Ecija); Dr. Andresito M. Millamena and 
Dr. Bernabe B. Cocjin (West Visayas State 
University, iloilo City); Dr. Rommel C. 
Lanzanas (National Stud Farm, Lipa, Batangas), 
and countless colleagues and friends who 
unselfishly shared the use of their colored 
photo/ slide collection and information about 
domestic animal genetic resources. 

This book was supported by funds from 
the Department of Science and Technology 
(DOST) through the Philippine Council for 
Agriculture, Forestry and Natural Resources 
Research and Development (pCARRD) and the 
Philippine Agriculture and Research 
Foundation, Inc. (P ARRF�. 

vii 



Dedication 

To my wife Lilian, and our daughters Cyril Alexis and Koreen Aneska. 

viii 



CONTENTS 

List of Plates x 

Acronyms and Abbreviations xvi 

Introduction 1 

Carabao 3 

Cattle 13 

Horses 27 

Goats 35 

Sheep 47 

Pigs 53 

Chickens 65 

Ducks 81 

Other Farm Animals 91 

Recollections of Animal Improvement 
Work at the UPCA 97 

References 126 

Glossary 134 

Index to Breeds/Strains 138 

ix 



Carabao 

(Divider). 
Plate 1. 
Plate 2. 
Plate 3. 
Plate 4. 
Plate 5. 
Plate 6. 
Plate 7. 
Plate 8. 
Plate 9. 
Plate 10. 
Plate 11. 
Plate 12. 
Plate 13. 
Plate 14. 
Plate 15. 
Plate 16. 
Plate 17. 
Plate 18. 
Plate 19. 
Plate 20. 
Plate 21. 
Plate 22. 
Plate 23. 

Cattle 

(Divider). 

Plate 24. 
Plate 25. 
Plate 26. 
Plate 27. 
Plate 28. 
Plate 29. 
PlatdO. 
Plate 31. 
Platd2. 
Platd3. 
Platd4. 
Plate 35. 
Plate 36. 
Plate37. 
Plate38. 
Plate 39. 

x 

LIST OF PLATES 

Face of a Philippine carabao and a Murrah buffalo, 2 
Philippine carabao is used to plough the rice field, 6 
Carabaos used as pack animals and means of transportation, 6 
Carabaos at the Negros public auction market, 6 
Pair of native carabaos tethered on idle rice fields, 6 
Large herd of native carabaos, 6 
Typical male carabao, 7 
Typical female carabao, 7 
Philippine carabao with outstretched horns,7 
Philippne carabao bull with massive horns, 8 
Albino carabao yearling heifer, 8 
Murrah bull, 8 
Group feeding of imported Murrah buffalo cows, 8 
Wallowing herd of Murrah cows, 9 
Murrah buffaloes on the range, 9 
Semen is collected from the Murrah bull, 9 
Artificial insemination (A.I.) of a female carabao, 9 
Carabao dam with Phil- Murrah calf born out of A.I., 10 
Male Fj hybrid (phil-Murrah) , 10 
Male Fj hybrid (phil-Ravi), 10 
Female F, hybrid (phil-Murrah x Phil-Murrah), 10 
Kampuchean buffalo in Bohol, 11 
J afarabadi buffalo cross, 11 
The Tamaraw found in Mt. Iglet, Mindoro Occidental, 11 

American Brahman bull at ANSA Farms, Lipa, Batangas; Crossbred 
dairy cows at Cebu, 14 
Black iloilo native bull, 17 
Dark brown iloilo bull, 17 
Brown Batangas native cow, 17 
Brown native cow from Cebu, 18 
Light brown native cow from Albay, 18 
Dark yellow-brown native iloilo cow and calf, 18 
Golden brown iloilo native bull, 18 
Golden brown iloilo native cow with calf, 19 
Golden brown Batangas native cow, 19 
Bali cattle, 19 
Native cattle at the Negros public auction market, 19 
Gyrbull,20 
Simmental bull, 20 
Imported Simbrah bull, 20 
American Brahman bull, 20 
Semen collection from American Brahman bull, 21 



Plate 40. 
Plate 4l. 
Plate 42. 
Plate 43. 
Plate 44. 
Plate 45. 
Plate 46. 
Plate 47. 
Plate 48. 
Plate 49. 
Plate 50. 
Plate 5l. 
Plate 52. 
Plate 53. 
Plate 54. 
Plate 55. 

Horse 

(Divider). 
Plate 56. 
Plate 57. 
Plate 58. 
Plate 59. 
Plate 60. 
Plate 6l. 
Plate 62. 
Plate 63. 
Plate 64. 
Plate 65. 
Plate 66. 
Plate 67. 
Plate 68. 
Plate 69. 
Plate 70. 
Plate 71. 
Plate 72. 

Goats 

(Divider). 

Plate 73. 
Plate 74. 
Plate 75. 
Plate 76. 
Plate 77. 
Plate 78. 
Plate 79. 
Plate 80. 
Plate 8l. 

Embryo collection from American Brahman cow, 21 
Viable 7 day old cattle embryos, 21 
American Brahman cow and calf, 21 
Group feeding of purebred American Brahman cows, 22 
American Brahman cow with Brahman-Simmental A.I. calf, 22 
"Supak" or forced feeding/drenching of grade cattle, 22 
Feedlot fattening of Brahman grade cattle, 22 
Breeding herd of Indu-Brazil cattle, 23 
Sta. Gertrudis bull, 23 
Belmont Red bull at NABC, 23 
Charolois bull at Baguio City, 24 
Holstein-Sahiwal cross from New Zealand, 24 
100% Holstein heifer, 24 
75% Holstein 25% Sahiwal cow, 25 -
62.5% Holstein 37.5% Sahiwal cow, 25 
50% Holstein 50% Sahiwal cow, 25 

Native draft horse from Sanjuan, Batangas, 26 
Bay (brown) Philippine horse at Tanauan, Batangas, 29 
Bay (brown) Philippine pony used as a pack animal in Bay, Laguna, 29 
Golden chestnut horse hitched to a caratela, 30 
Cream-colored horse used in selling bamboo and abaca handicrafts, 30 
White Philippine pony used for horse-back riding in Baguio City , 30 
White Philippine pony for recreation at Tagaytay City, 30 
"Palo milia" or "naranjado" Philippine pony for recreation, 31 
Bay (reddish brown) Philippine pony for recreation, 31 
Bay (dark brown) Philippine pony for recreation, 31 
Pinto-colored Philippine pony for recreation, 31 
Gray Philippine horse used as a pack animal, 32 
Bay Oight brown) Philippine horse used as a work animal, 32 
Bay (dark brown) Philippine horse used as a work animal, 32 
Philippine horses at auction market in Padre Garcia, Batangas, 32 
"Periscope", a bay Australian Thoroughbred, 33 
"Superconductivity" , a dark bay Thoroughbred, 33 
"Going Long" , a chestnut Thoroughbred, 33 

Black native does, with white markings on the flank (Taken at 
Sto. Tomas, Batangas), 34 
Native does with twin kids in Batangas, 38 
Native buck and doe in Batangas, 38 
Mature native buck in Laguna, 38 
White native buck in Sorsogon., 38 
Dadiangas goat in South Cotabato, 39 
Brown native doe in Nueva Ecija, 39 
Speckled native doe in Nueva Ecija, 39 
Mottled brown native goat from Leyte, 39 
Brown native goat from Mindoro, 40 

xi 



Plate 82. 
Plate 83. 
Plate 84. 
Plate 85. 
Plate 86. 
Plate 87. 
Plate 88. 
Plate 89. 
Plate 90. 
Plate 91. 
Plate 92. 
Plate 93. 
Plate 94. 
Plate 95. 
Plate 96. 
Plate 97. 
Plate 98. 
Plate 99. 
Plate 100. 
Plate 101. 

Sheep 

(Divider). 
Plate 102. 
Plate 103. 
Plate 104. 
Plate 105. 
Plate 106. 
Plate 107. 
Plate 108. 
Plate 109. 
Plate 110. 
Plate 111. 
Plate 112. 
Plate 113. 

Pigs 

Black native goat at Ubay Stock Farm, 40 
Black native goat from Mindoro, 40 
Black Camarines goat, 40 
Black native goat in Batangas, 41 
Black and white native doe in Nueva Ecija, 41 
Native goats at public auction market., 41 
Purebred Anglo Nubian buck, 41 
Anglo Nubian buck, 42 
Purebred Anglo Nubian doe, 42 
Imported Anglo Nubian does, 42 
Saanen buck, 43 
Saanen doe, 43 
Imported Saanen does, 43 
Mature male Boer goat, 43 
Mature female Boer goat, 44 
Imported Boer goats on the range, 44 
Toggenburg buck, 44 
Toggenburg doe, 45 
La Mancha doe, 45 
White Alpine doe, 45 

Barbados Blackbelly in bamboo-slatted pens, 46 
Philippine sheep, 48 
Sheep production under the coconuts, 48 
White Camarines sheep, 49 
Barbados Blackbelly ram, 49 
Barbados Blackbelly ewe, 49 
Barbados Blackbelly sheep under mahogany trees, 50 
Purebred Border Leicester ram, 50 
Border Leicester ram and ewes, 50 
Border Leicester ewes in elevated pens, 51 
Merino ewe and lamb, 51 
Imported St. Croix ewe, 51 
St. Croix flock on the range, 51 

(Divider). Ex-situ conservation of Vi sayan warty pigs (WVSU, Larnbunao, noilo); Mature Pietrain 
boar (Holiday Hills Breeding and Stock Farm, San Pedro, Laguna; Courtesy of 
PCARRD-DOST), 52 

Plate 114. Luzon warty pig (Sus philippens), 57 
Plate 115. Visayan warty pig (Sus cebifrons) boar, 57 
Plate 116. Family of Vi sayan warty pigs, 57 
Plate 117 and 118. Native boar and sow at IAS-UPLB, 58 
Plate 119. Black native sow and litter, x 
Plate 120. Native boar in Mt. Province, 58 
Plate 121. Native gilt in Benguet, 59 
Plate 122. Native sow in Benguet, 59 
Plate 123. Pregnant native sow in Mt. Province, 59 

xii 



Plate 124. 

Plate 125. 

Plate 126. 

Plate 127. 

Plate 128. 

Plate 129. 

Plate 130. 

Plate 13l. 

Plate 132. 

Plate 133. 

Plate 134. 

Plate 135. 

Plate 136. 

Chickens 

(Divider). 
Plate 137. 

Plate 138. 

Plate 139. 

Plate 140. 

Plate 14l. 

Plate 142. 

Plate 143. 

Plate 144. 

Plate 145. 

Plate 146. 

Plate 147. 

Plate 148. 

Plate 149. 

Plate 150. 

Plate IS!. 

Plate 152. 

Plate 153. 

Plate 154. 

Plate 155. 

Plate 156. 

Plate 157. 

Plate 158. 

Plate 159. 

Plate 160. 

Plate 16!. 

Plate 162. 

Plate 163. 

Plate 164. 

Plate 165. 

Plate 166. 

Plate 167. 

Plate 168. 

Plate 169. 

Plate 170. 

Baguio native gilt, 59 

Native boar from Marinduque, 60 

Native gilt fromMarinduque, 60 

Herd of Marinduque native gilts, 60 

Native sow in Sorsogon, 60 

Native and crossbred pigs at the Negros public auction market, 61 

Crossbred littermates in Sorsogon, 61 

Black and white crossbred sow, 61 

Brown grade pig, 62 

Triple cross pig, 62 

Young Large White (Yorkshire) boar, 62 

Young Landrace boar, 63 

Young Duroc boar, 63 

Anak 2000 breeder broilers at IAS-UPLB, 64 

"Banaba" male, 68 

"Banaba" female, 68 

"Bolinao" male, 69 

"Bolinao" female, 69 

"Camarines" male, 69 

"Camarines" female, 69 

"Labuyo" male, 69 

"Labuyo" female, 69 

"Paraoakan" male, 70 

"Paraoakan" female, 70 

"Darag" (Capiz) male, 70 

"Darag" (Capiz) female, 70 

"Darag" (Antique) male, 70 

"Darag" (Aklan) female, 70 

Frizzle-feathered "Darag" (Capiz) chicken, 71 

"Alimbuyog" and "Darag" under mahogany plantation, 71 

Marketing of native chickens inJ aro, iloilo, 71 

White Cornish, 73 

Black Australorp, 73 

Jersey Giant, 73 

Single Comb White Leghorn, 73 

White Rock, 73 

Barred Plymouth Rock, 74 

New Hampshire, 74 

Rhode Island Red, 74 

Taiwan Country Chickens, 74 

Babcock breeder layers (Vitarich)' 74 

Brown Japanese Bantams, 75 

White Japanese Bantams, 75 

Silkies chickens, 75 

Paraoakan x New Hampshire crossbred females, 75 

Banaba x White Leghorn crossbred females, 76 

Paraoakan x White Rock crossbred females, 76 

Banaba x Black Australorp crossbred females, 76 

Xlll 



Plate 171. 
Plate 172. 
Plate 173. 
Plate 174. 
Plate 175. 
Plate 176. 
Plate 177. 
Plate 178. 
Plate 179. 
Plate 180. 
Plate 181. 
Plate 182. 

Ducks 

(Divider). 

Plate 183. 
Plate 184. 
Plate 185. 
Plate 186. 
Plate 187. 
Plate 188. 
Plate 189. 
Plate 190. 
Plate 191. 
Plate 192. 
Plate 193. 
Plate 194. 
Plate 195. 
Plate 196. 
Plate 197. 
Plate 198. 
Plate 199. 
Plate 200. 
Plate 201. 
Plate 202. 

Claret, 77 
Democrat, 77 
Huhey Grey, 78 
Kelso, 78 
Lemon, 78 
Roundhead, 79 
Blue Face, 79 
Brownred,79 
Heinie Mathesius, 79 
Irish Dom, 79 
Ruble Grey, 79 
Sid Taylor,79 

Group of "Pateros" (Philippine Mallard)egg-type ducks 
(Courtesy of Dr. A.L. Lambio, IAS-UPLB, College, Laguna), 80 
Typical male and female Pateros ducks, 84 
Mallard (wild) pattern, 84 
Dusky (black) pattern, 84 
Runner pattern, 85 
Magpie (white) pattern, 85 
Restricted pattern, 85 
Pateros ducks along the shore lines of Laguna Lake, 85 
Pateros ducks on bamboo slats, 86 
Pateros ducks in irrigation canals, 86 
Pateros ducks feeding on the rice field ("pagala" system), 86 
Khaki Campbell ducks, 87 
Indian Runner ducks, 87 
Tsaiya meat-type ducks, 87 
Cherry Valley - CV 2000 hybrid ducks, 87 
White muscovy dral,e, 88 
Black and white muscovy duck, 88 
Pekin ducks, 88 
Laguna (mule) ducks in semi-confinement system, 89 
Laguna (mule) ducks in completely confined system, 89 
Laguna (mule) ducks using the "pagala" system on rice fields, 89 

Other farm animals 

(Divider). Quail, pigeons, geese, turkey, and rabbit, 90 
Plate 203. Japanese Seattle quail, 92 
Plate 204. Angel White quail, 92 
Plate 205. White Giant pigeon, 92 
Plate 206. Chinese geese, 92 
Plate 207. White Endem geese, 93 
Plate 208. Tolouse geese, 93 
Plate 209. Bengala guinea fowls, 94 
Plate 210. Mexican Black turkey, 94 
Plate 211. Beltsville White turkeys, 94 
Plate 212. New Zealand White rabbit, 95 

xiv 



Plate 213. 
Plate 214 

Chinchilla rabbit, 95 
Brown crossbred rabbit, 95 

Recollections 

(Divider). Campus gate of the UP. College of Agriculture; Landmark 
of the Department of Animal Husbandry, 96 

Plate 215. Native carabao bull for draft-meat purposes, 99 
Plate 216. Imported Indo-Chinese carabao bull, 100 
Plate 217. Indian or Ram's Horn buffalo bull, 100 
Plate 218. Murrah buffalo cow for intensive dairy production, 100 
Plate 219 and 220. Philippine carabao bull and Philippine carabao cow, 101 
Plate 221 Grade Murrah-Philippine carabao steer, 101 
Plate 222. Nellore bulls, 104 
Plate 223. "liz Hereford liz Indian Nellore" bull, 105 
Plate 224. "liz Hereford V. Indian Nellore V. Philippine Native" cow with Philamin calf, 105 
Plate 225. Native bull showing predominantly Chinese blood, 105 
Plate 226. Native bull showing predominantly Spanish blood, 105 
Plate 227. Batangas steer, 106 
Plate 228. Small-type nocos steer, 106 
Plate 229. Large-type nocos steer, 106 
Plate 230. noilo bull, 107 
Plate 231. Native brood mare at the College, 108 
Plate 232. Native mare, 108 
Plate 233. Native stallion, 109 
Plate 234. Arabian stallion imported in 1937 , 109 
Plate 235. Pekah, an Arab stallion, 109 
Plate 236. Native goat, 110 
Plate 237. Philippine doe, 111 
Plate 238 and 239. Selected ram and ewe of the Laguna breed of sheep, 111 
Plate 240 Native swine raised at the backyard, 113 
Plate241. Berkjala boar., 114 
Plate242. Berkjala sow, 114 
Plate 243. Berkjala sow and litter, 114 
Plate 244. Los Banos Cantonese rooster, 117 
Plate 245. Los Banos Cantonese hen , 117 
Plate 246. Flock of Cantonese pullets, 117 
Plate 247. Galloway-Chinese bull , 119 
Plate 248. Judging the horse for work, 119 
Plate 249. Judging carabaos for draft-meat purposes, 120 
Plate 250. Judging female Murrah-Philippine crossbred carabaos for dairy purposes, 120 
Plate 251. Weighing cattle on a Fairbanks "Army and Navy" portable folding scale, 121 
Plate 252. Carabao weighing 670 kg on the portable scale, 121 
Plate 253. Egg laying contest houses, 122 
Plate 254. College trapnest, 122 
Plate 255. Castrating a native carabao bull, 122 
Plate 256. Caponizing, 123 
Plate 257. Capon with young chicks, 123 
Plate 258 and 259. Determination of age of horse and ox by dentition method, 124 
Plate 260. Collecting semen from the boar, 124 

xv 


	IMG
	IMG
	IMG_0001
	IMG_0002
	IMG_0003
	IMG_0004
	IMG_0005
	IMG_0006
	IMG_0007
	IMG_0008
	IMG_0009
	IMG_0010
	IMG_0011
	IMG_0012
	IMG_0013
	IMG_0014
	IMG_0015
	IMG_0016

