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From the editor

It has taken scme time to
prepare this issue of the
Buffalo Newsletter, because
various events relevant to
buffalo took place, and we will
use again this magazine as
the appropriate means to
communicate with different
countries what is going on all
over the world.

From 20 to 23 May 2001, in
Maracaibo (Venezuela), the VI
World Buffalo Congress was
crganized by the International
Buffalo Federation, the
President of which is Pablo
Moser.

This Congress was called “The
buffalo, an alternative for
animal agriculturs in the
third Millennium?”; this
statement 1s especially true

in the countries of southern

Prof.AntonioBorghese
follows page &
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BUFFAILO GENETIC RESOURCES
IN CHINA

Zhang Chunxi and Li Zhongquan
Buffalo Research Institute, Nanning, Gnangxi, P.R.China

China has a huge varieties of buffalo genetic resources, unknown
to mest buffalo experts but the Chinese. They are all of the
swamp type, with a long history of domestic livestock, and
provide a good deal of products to the farmers.

A brief outlook of the Chinese buffalo was presented in issue nc.
3 of the Buffalo newsletter (July, 1998). In that paper, buffale
was presented as the multi-purpose helper in the agricultural
economy of South Eastern China.

In this paper, we will concentrate on the different breeds,
attitudes, adaptstion to the environment and distribution.

In fact, every Chinese province of the south east, and sometimes
even every typical area within the province, hag its own local
swamp buffalo bresed, which carries the name of that
geographical area. It means that each breed evolved separately,
by adapting itself to the peculiar environmental conditions of
each area. Bighteen different breeds of local swamp buffaloes are
here referred, altogether 17 million animals.

For making the reader more accustomed to these genstic
resources, the various breeds wili be examined step by step, at
esach step considering a different point of view, such as
geographical distribution and numbers; climate and environment;
morphology, i.e. colour, size and weight; productivity. (eliwspages)
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from page 1 /From the editor

Amsrica, where buffalo can be reared
more easily, being a less demanding
livestock than others, but producing
ab the same time work, meat, milk,
and processed products, utilising poor
feed resources and surviving in
difficult climate conditions.

The actuality and the future prospect
of water buffalo production systems
in the various parts of the world were
presented, as main lsctures, in the
plenary session: by 8.K.Ranjhan from
India, President of Asian Buffale
Asgsociation and by Libertado Cruz,
from Philippines, for Asia; by Aleko
Alexiev, from Bulgaria for Rurope; by
Luigi Zicarelli and Luigi Infascelli for
Ttaly; by Barry Lemcke, for Australia;
by Rocha Loures, for Americas.

A symposium on “Global demand for
red meats and buffalo milk” wag
coordinated by Sergic Gigli and Rafael
Rogrigues.

A book of proceedings was edited,
including the main lectures, while the
scientific papers, that were exposed
in poster sessions, were included in a
CD Rom, and covered all different
fields of buffalo research and
production: Physiolody, Reproduction,
Genetics, Social-Economics, Animal
Behavior, Meat and Milk Science and
Technology, Nutrition and Animal
Health.

Many breeders partecipated to the
Congress and were interested to the
selection schemes adopted in Italy
and managed by the Buffalo National
Breeders Association (ANASB) that
produced a genetic type of buffalo
which is very appreciated in southern
America.

During the Congress, three mestings
of the standing Commitee of the
International Buffalo Federation (IBF)
were held, and were partecipated by
people from 20 countries. Libsrtado
Cruz was nominated President of IBF
for the period 2001-2004; he will
organize the VII World Buffalo
Congress in the Philippines in 2004.
Antenio Borghese was nominated
General Secretary of IBF, and while it
was decided to change the President
every 3 years, the General Secretary
will be maintained in Roms, in order
to be closer to FAQ, and to favour a
.continous link between the FAO Inter-
regional Co-operative Research
‘Network on Buffalo and the
International Buffalo Federation.

Prof. Antonio Borghese
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from page 1/ BUFFALO GENETIC RESOURCES IN CHINA

DISTRIBUTION

In the map, numbers of
buffaloes are reported for
each provinee. Different
colours indicate the
different class of numbers.

In red the provinces with
more than half million
buffalees:

Guizhou 1.4 million
Hubei 7?77 thousand
Yunnan 885 thousand
Sichuan 605 thousand.

The provinces with more
than B0 thousand and less
than half million are
indicated in green:

Hunan 461 thousand
Henan 290 thousand
Guanxi 118 thousand
Fyjlan 70 thousand
Jiangsu 65 thousand.

The provinces with less
than 50 thousand are

indicated in yellow:

Shanghai 36 thousand
Anhui 87 thousand
Hainan 24 million
Zhsgjiang 10 thousand.

Each region has different
types of buffaloes, to the
extent that it is possible to
say that in China, buffaloes,
have adapted themselves to
a range of climates, heights
and temperatures as wide as
the different cattle breeds fit
the various continents and
countries. Therefore, there
exists in China buffalo
breeds that can be found
only in the lowlands, while
other breeds live only in the
mountains.

The breeds of the lowland
are raigsed on fertile soils and
paddy fields where intense
agricultura] activities are
carried out. This is the case
of the the Jianghan breed
(700 thousand) in the Hubei
provines, the Binhu breed
(461 thousand) in the
Hunan province, the

Xinyang breed (290
thousand) in the Henan
province, the Enshi breed
(77 thousand) in Hubei, the
Fuan breed (70 thousand) in
the Fyjian province, the
Yanjin breed (45 thousand)
in Yunnan, the Xinglong
breed (24 thousand) in
Hainan and the Wenzhou
breed (10 thousand) in

Two more breeds take
advantage of the lowland
and fit also in the saline
seaside shores of the Bast
sea: it is the case of the Haizi
breed (65 thousand) in
Jiangshu and Shanghai
breed (36 thousand) around
the city of Shanghai, A
similar adaptability to salne
sandy field was already
referred for another buffalo
population in Bangladesh, in
the bay of Bengal (see
Buffalo newsletter no. 15).
The highly most represented
breed in China, is the
Guizhou (1.46 million), a

varicus body size according
to the environment
conditions.

As regards to the cther
breeds of the mountains, we
find the Fuling (415
thousand) in Sichuan, the
Dehong (380 thousand) and
the Diandong (2R0
thousand) in Yunnan, the
Dechang (190 thousand) in
Sichuan, the Xilin (59
thousand) and the Fuzhong
(57 thousand) in Guanxi and
the Dongliu (27 thousand) in
the Anhui province.

Most buffaio breeds tolerate
all ranges of temperaturs,
from the zero degrees
centigrades in winter to the
30 and over degrees in
summsr,

Size and weight is variable;
n general, breeds of the
lowland are slightly heavier:

follows page 3 [




in fact weight of adult females
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typical trait of the swamp

averagely 2.6 kg milk/day, in a

ranges between 406 to 600 kg. buffalo. The colour of the coat 18 lactation of extremely variable
On the contrary, the weight of grey, with various intensity: length: 180 to 300 days.
adult females in the mountain from deep grey and blackish grey
ranges between 358 and 571 kg to brown, hoar, caesius and light MILK PRODUCTION
The biggest in size is the grey. The majority of the breeds
Shanghali breed (average weight have also white spots etther in In order to improve milk
of tha adult female is 600 kg, form of stripes on the breast ar produstivity, a group of river
followed by the Haizi breed (880 in form of rings on the neck. type buffaloes were imported
kg). Both these breeds are the As for all swamp buffaloes, also from India (Murrah breed) and
ones reared in the lowland sea all Chinese buffaloes are used for Pakistan (Niit Ravi breed)
coastal areas. The two smallest draught, often as the only respectively in 1957 and 1974.
breeds are the Diandong (368 k&) purpose. Exceptions are given by  They included both males and
and the Yanjin (406 kg of the the Wenzhou breed, which is is females and they are maintained
Yunnan. In table 1, breads, regularly milked and produces purebred at the farm of the
numbers, provinces, coat colour 1020 kg milk in 278 days and by Buffalo Research Institute,
and average adult weight of the the Jianghan (800 kg milk in 8- Nanning, Guanxi, for producing
females are reported. 12 monthsg). Alsc the Fuan breed
All buffaloes have long horns, is sometimes milked, producing follows page 4 I
NUMBERS Avragn ENVIRONKENT
{x 1000) ADULT WEIGHT
OF FEMALE (XG)
Guizhou 1,461 Guizhou Grey, white band in fore 487 platean
breast
Jianghan 700 Hubei Livid and cassious, white Big lowland
band in fore breast
Binhu 481 Hunan Grey and black, a white B4v lowland
band under neck :
Fuling 415 Bichuan Brown and black 491 mountain .
Dehong 390 Yunnan Black and hoar, white band 671 mountain
in parts of neck and breast
Xinyang 290 Henan Grey B33 any
Diandong 220 Yunnan Hoar, white band on fore breasgt 388 mountain
Dechang 190 Bichuan Hoar BR7 mountain
Enshi 77 Hubel Caesious, striation on neck 834 any
Fuan 70 Fujian Grey and black BR3 lowland
Haizi 68 Jiangshu Brown, a yellow and white B80 lowland
striation
Xilin 55 Guanxi Grey and black, white band 488 plateau
under neck
Fuzhong 57 Guanxi Grey and black, white band 419 mountain
on fore breast
Yanjin 45 Yunnan Green and grey, a grey and 406 lowland
white striation in fore breast
8hanghai a8 Shanghai Deep gray, white ring under neck 800 lowland
Dongliu a7 Anhui Caesious, whits ring on breast 534 hill
Xinglong 24 Hainan Grey and black, white band BO3 lowland
under neck
Wenzhou 10 Zhejlang Deep grey, white ring undser neck BOB lowland




Baffalo Newsletter - Number 16 - December 2001

e i - g

o~ i

Dongllu buffalo (female)

Enshi buffalo (female) Enshi buffalo {male)

crossbred (75% Nili Ravi, 28% breeds and crossbred compared strawberry flavor yoghurt, and

local swamp) as well as triple with one local breed (Wenzhou) is  others. .
crossbred (5% Murrah, 80% Nili higher, as indicated in the At villages in Guangdong

Ravi, 86% local swamp).The following table down below. province buffalo milk is used to
crossbred are kept at the In the research farm, milking produce some folk traditional
Institute for research, but are technique has been moved frem dairy products such ag milk cake,
also distributed to private hand milking to milking machins. ginger juice milk and milk bean
farmers that use them on local In the big production farms, and  curd.

buffaloes. Unfortunately, no in the small village herds, hand

statistics are available either on milking is used. The Buffalo MEAT PRODUCTION

the numbers of the crossbred Research Institute in Guangxi

buffaloes that are raised by local  produces several dairy products, Weat productivity of buffaloes of
farmeprs, or on their production. as follows: gterilized milk, AD

Milk productivity of the imported  Calcium milk, yoghurt and follows page 8 5
Murzas Nnoa-Rawni TRIPLE N1 Ravr NoiBRawn CROSSBRED WreNzHOU
CROSSBRED OROSSBRED CROSSERED AT THE BREED
ri ra VILLAGE

Lactation length .
(days) 324 31 318 327 328 280 278
Milk (kg 2133 2262 2206 2041 2268 1093 10820
Fat % 6.73 6.38 7.43 8.17 - 11.04 8.8
Fat kg 143.5 143.6 170.8 168.8 - 120.7 96.2
Protein % 4.08 4.11 4.47 4.61 - B6.88 4.5
Protein kg 86.4 93.0 102.6 94.1 - 84.0 48.9
Milking rate
(1/min 0.292 0.311 0.278 - - - -




Fuzhong buffalo {male)

the imported breeds compared to the local breeds
is reported in table &, page 6.

In research farms and big breeding farms, house- |

feeding management is8 conducted. Wastes are
drawn in pool and fermented for use in fodder
land. The transport is mechanized.

In average production farms, half house-feeding
and half-grazing management is conducted.

For the small local farmers, grazing is the main
feeding system for buffaloes.

The ideal carrying capacity of the grazing land is 1
ha per buffalo. Nutritional disorders might ocour
due te verminosis, such as liver fluke, with 70
80% of infection rate.

HEALTH AND PHISIOLOGY

Buffalo in China has good adaptability and disease
reslstance, but poor resistance to trypanosormiagis
with 50.7% of incidence rate.

Avajlable parameters on physiclogy of Chinese
buffaloes are given in table 3.

Programmes consist in providing information on

Baffalo Newsletter - umber 16 - December 2001

Shanghai buffalo

selection, crossbreeding, conservation.

‘1. Breeding objective: to breed new buffalo

breed for dual-purpose (milk and meat)

2. Breeding method: two models
Crossbreeding model between two breeds:
using upgrading crossbreeding method

N*L=F1 (NL) N*NL=F2 (N-NL)
Crossbreeding model between three breeds:
using growing crossbreeding method

M*L=F1 (ML) N*ML=F2 (N-ML)

3. Breoeding index:

3.1 Milk performance index: 15800 kg of
first lactation 308d milk yield, over 70% of
milk fat rate

3.2 Meat performance index: 380-400 kg of
bull weight at 18-24 months, over 50% of
killing-out percentage and over 40% of net
meat rate.

follows pags 6 &
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Tabie 2. Meat Production
Muznaw | No-Ravy TRIVLE CROSSERED NniBawn N Rani OHIMESE
CROSEBRND CROSSBARD LOGAL
ri ra (¥ VILLAGES)
ResmaRcE ViLLAGE Resmaaca ViLLaom
STATION STAYION
Preweaning growth
rate (Kg/day) 0.87 0.70 0.94 0.89 0.62 0.83 0.87 0.42
Postweaning growth
rate (kg/day> 0.48 0.51 0.62 0.62 0.62 0.82 0.40 Q.44
Age at slaughter
(males) (months) 19-24 18-24 18-24 18 28 19-21
Weight at slaughter
(males) (k&) 263 437 441 308 381 216
Feed conversion
efficiency
(kg live wt
gain/kg faed) 1:9.9 1:8.4 1:4.% 1:3.9 1.3.8 1:4.2
Careass yleld % 72.2 B80.2 82.3 B1.7 B7.1 60.8
Carcass composition
meat/bone/fat % 73.8/ 73.8/20.3( 77.0/17.8/B.1 76.2/18.6/6.3 81.4/18.3/3.3 74.6/21.7
20.8/5.4 |/B.8 , /3.8
Weight weaned
calf/year
(kg/female/year) asa.z a6.4 86.5 (weaning at
{weaning | (weaning | 3 months)
at 3 at 3
months) | months)
Table 3. Physiology
SRANGHAI BHEND JULANGHAN BREED DECHARG BREED FULING BREED
Haemoglobin (g/dl) 11.1-11.4 11.88-11.79 2.07-8.12 10.35
RBC (x10°%/(uD) 5.03-5.42 5.96-8.88 8.63-8.70 8.1
WBC (/(uD> 7.84-7.76 8.686-10.80 8.56-8.81 13.3
Muoznan 1 s Rawvt TRIPLE CROSSBRED GuaNXI BRERD
Plasma protein (g/dl) 46.00 48.48 41.20 41.88
Heart rate (beats/min) 40-50 40-60 40-80 40-50
Respiratory rates (breath/min) 106-20 10-80 10-20 9-18
Dadly urine vol (ml/kg body wt) 4
Daily fecal output (kg 20.4
Blood chemistry
Total protein (g/dD ) 7.03 a.77 8.54 6.80
(ol globulin (&/dl) 8.85 8.44 .03 10.87
(02 globulin (g/dl) 8.20 7.89 8.37 r.68
(B1 globulin (g/dl) 8.48 B8.688 7.1 7.20
(vl globulin (g/dD 28.77 31.84 38.89 33.00
Breeding stock and semen available: Fax: 0086 7?71 3315814
E-mall: gxbri@public.nn.gx.cn
Breeding stock is supplied by Buffalo Research
Institute in Guangxi. Yang BozHuaNG /Director/Q086 771 3330780
Semen is supplied by Animal and Poultry ZaaNG CHowx /Technical adviser/0086 771 3321665
Breeding Improvement Station in Guangxi L1 ZHoNcouan /Manager of Buffalo farm
Contact persons at the: /0088 771 3313877
Huang Youwun /Technical adviser/0086 771 33206831
Buffalo Research Institute in Guangxi Yang Barvoy /Vice-chief of Project office
No 24 Yongwu Road, Nanning, Guangxi, 5630001 /0086 ?*1 33216868
P.R.China Seana JiangEuA /Techniclan/0086 771 332306831
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Reproductive parameters (female buffalo)
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BrEEns PuBERTY FIRST EsTRUs Esraus PruowaNncy | PosrranTum | Carving BN R ous
PuR1OD (D) | SWRVICE oxoLs (p) DURATION PERIOD (D) BETRUS (D) | INTEmvVAL
ram1op (D) ) (»)

Murrah 863.0 1071.4 R2.9 80.0 307.9 86.9 438.6 Progress

on studies

Nili-Ravi ??73.0 1079.0 R2.0 B2.0 308.2 87.7 446.2 in animal

S gonetic

iple breeding in
crossbreed 608.3 896.5 23.9 86.8 308.7 659.8 44]1.1 China

Guangxi

buffalo 828.8 922.1 21.9 B3.9 307.4 139.7 476.3

Binhu .

buffalo 401.7 627.C 2.2 42.9 319.8 80.1 .

Fuling

buffalo 688.0 1029.0 21.0 322.3 114.0 447.0 ”

* Breed Record of Animal and Poultry in Hunan provinoe

** Breed Record of Animal and Poultry in Sichuan province

BREEDS SEMEN VOLUME SEMEN DENSTTY SEMEN MOTILITY THAWING BErssuNces

() (100mzLLION) MOTILITY

Murrah 8.13 6.82 0.88 0.38 Record from Animal and
Poultry b
improvement station in
guangxi

Nili-Ravi B8.19 8.70 0.88 0.38

Triple crossbreed  6.09 8.15 0.89 0.38

Fuling 3.80 9.18 0.78 0.36 Breed Record of Animal
and Poultry in S8ichuan
province :

Xinyang 3.30 08.80 0.74 0.46 Breed Record of Animal
and Poultry in Henan
province

Genetic parametsrs for economic kraits

TrAY HERTITARILITY REFRATABILITY BEFRRENCE

Firstborn 305d adjustment lactation 0.382 0.438 Zhang Chunxi et al.

“Preliminary study on traits

Second-born 3034 adjustment lactation 0.847 genetic parameters of

: - lactation in Murrah buffalo”

Third-born 305d adjustment lactation 0.808 Animal Hushandry and

Firstborn 60d adjustment lactation 0.398 0.429 Ygféeal‘il;?l‘iﬂ-n in Guangxi

Firgtborn 80d adjustment lactation 0.390 0.466 ¢

Firstborn 150d adjustment lactation 0.429 0.483

Firstborn highest daily lactation 0.138 0.210

Fore-udder and post-udder pressurs index 0.7a9

Weight 0.038

Body height 0.491

Body length 0.840

Heart girth 0.748

Hip width 0.784

Overall score 0.193
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INVESTIGATION ON CRYOSCOPICAL INDEX OF MEDITERRANEAN

BUFFALO BULK MILK

8. Terramoccia, G. Saralli’’, C. Tripaldi

Istituto Sperimentale per la Zootecnia, via S8alaria 31, 00016 Monterotondo (Italy)
 Istituto Zooprofilattico Sperimentale del lazio e della Toscana, Latina (Italy)

INTRODUCTION

The decreasing in freezing
temperatures of solutions
compared to that of solvents is
called “cryoscopical index”;
this index decreases the more
concentrated the solution is.

Freezing temperature of milk is

lower than O °C because of
lactoge and minerals, the
content of which is quite
constant; the cryoscopical
index increases towards the
value of O °C if water is added
to milk.

By comparing the cryoscopical
indexes of individual milk
samples, considerable
differences can be cbserved
because of the variability of
the components, which is
furthermore strengthened by
the eventual flow of ions from
the ionie to the colloidal stage
(Corradini, 1995).

The average value of the
cryoscopical index of genuine
cow milk, according to the
Buropean Union regulation
85/307, is -0.530 °C, while the
accepted value not to suspect
that water was added to cow
milk is -0.580 °C. This increase
in cryoscopical index compared
to the physiological value is
accepted because of the small
non-voluntary addition of
water during machine milking,
transportation and storage,

consisting of the water used for

washing all facilities: in this
case the index is called
“technological cryoscopical
index”.

As regards to the cryoscopical
index of buffalo milk, no value
for acceptance is mentjoned in
the Buropean Union
regulations, making therefore
quite vague the relationship
between milk producers and
dairies.

Little is known on this subject:
a trial made on bulk milk in

288

italian buffaioes at Tor Mancina farm {(Rome).

four buffalo farms in Southern
Italy has referred an average
value of cryoscopical index of
-0.826 °C (Durante and
Galiero, 2000).

In order to further investigate
in this subject, the present trial
hag examined the regults of
monthly evaluations of
cryoscopical indexes in bulk
milk of Italian buffalo herds.

The trial was performed in 9
buffalo herds of Central ltaly
(district of Lating, 80-100 km
south of Romae).

During one year, every month,
except August, bulk milk
samples were withdrawn and
analysed to determine the
value of the cryoscopical index
(Milkeryos, Foss, DK), pH and
somatic cells (Bomacounter
300, Bentley Ingtruments,
USA,; fluorine-optical-
electronical method).

Herds were divided in two
management type groups,
according to milk yield and
feeding systems, as follows: 1.
Small-medium size herds, with
milk yield lower than 2 kg/day
(4 herds with less than 100

buffaloes); 2. Big herds with
milk yield higher than 9
kg/day (5 herds with over 100
animals). Purthermore.
samples were also grouped
according to the season: warm
season (May to September) and
cold-temperate season (October
to April).

In order to verify the
differences in the considered
parameters, the GLM
procedure (monofactorial
model) of the statistical
package SAS (SAS, 1993) was
used.

RESULTS AND DISCUISION

The obtained values for the
cryoscopical index ranged
between -0.503 and -0.647 °C;
these values are similar to the
ones found in previous trials
(between -0.509 and -0.544 °C)
by Campanile et al. (1997) and
Zicarelli (1999).

In table 1 the values for the
cryoscopical index, pH and
somatic ¢ell numbers,
according to farm type and
season are reported.

Average value of cryoscopical

follows page B I
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index was -0.830 °C; therefore,
assuming an addition of water
for technological processing of
1.89%, as stated in the
European Union regulation
88/307, the physiclogical
cryoscopical index of buffalo
milk is -0.840 °C.

When examining the effect of
herd type, small herds have a
significantly lower pH value
(6.705 vs. 6.736; P<0.01) and
also of cryloscopical index (-
0.832 vs. -0.BR9 °C) although
non significant. These results
coinfirm that the main cause of
the decreasing of the
cryoscopical index is acidity
ti.e. the production of four
molecules of lactic acid from
one molecule of lactose).

On the contrary, big farms,
having significantly higher
values of somatic cells
1140.756 vs. 111.0589
n*1000/ml; P<0.10) have also
higher values in the
eryoscopical index (-0.829 vs. -
0.532 °C). This increase could
be due to sub-clinial mastitis,
therefore a reduction in lactose

and in the concentration of the
solution.

When buffaloes are fed on diets
with a low energy and protein
level, an increase in the
cryoscopical index could be
expected. In fact, the highest
cryoscopic index value (-0.581
°C) was detected in the farm
where buffaloes were fed at the
lowest energy and protein level
(0.72 Milk FU/kg and 105.2
g/kg). The same trend is
referred for dairy cows by
Peterson and Freeman (1966).
Also “heat stress” can make
the cryoscopical index to
increase; when the results are
analysed according to the
different seasons, in the
months when the temperature
ranges between 25 and 37 °C
also the values of cryoscopical
index are higher (-0.528 vs.
-0.831 °C).

In conclugion, the value of
-0.530 °C can be considered as
the technological eryoscopical
index of buffalo milk. Further
studies are requested to be able
to define, also from the legal

point of view, the limits in such
index that can be accepted
before considering that a fraud
was done by adding water to
milk.

CAMPANILE @., DE FILIPPO C., DI PALO

R., TACCONE W. AND ZICARELLI L.
(1998) Influence of dietary protein
on urea levels in blood and milk of
buffalo cows. Liv, Prod. Sci. B5: 136-
143.

CORRADINI C. (1998) Chimica e
tecnologla del latte. Bd. Tecniche
Nuove, Milano (Italy).

DURANTE &. AND GALIERO G.
(2000). Cryoscopical index of buffalo
milk: a parameter that must be
carefully evaluated. Bubalus bubalis
2/2000: 39-41.

PETERBON R.W. AND FREEMAN T.R.
(19686). Bffect of Tation on freezing
point of milk and blood serum of
dairy cow. oJ. Dairy Sci. 49: 806-810.

SAS, Statistical Analysis System

Institute (1993). BA8 User's guide,
Statistics, Sas Institute Inc., Cary
(NC), USA.

ZICARELLI L. (1998). Nutrition in
dairy buffaloes. In: Tonhati H.,
Barnabe V.H., Barusslli P.8, (Bds.),
Perspectives of buffale husbandry in
Brazil and Latin America. Punep,
Jabutical, pp. 187-178.

a, b: P<0.10; A, B: P< 0.01

Overall mean of technological cryoscopical index (°C) - 0.530 = 0.010
Overall mean of physiolegical cryoscopical index (°C) - 0.840 = 0.010
FARM TYPE
SMALL BIG RMSE
Cryoscopical index (°C) - 0.832 - 0.829 0.010
Acidity (pH) 8.705" 6.736* 0.098
Somatic cells (n*1000/m1) 111.059° 140.766° 78.209
Brason
WARM COLD-TEMPERATE RINSe
Temp. max (°C) +86++37 +12++24
Cryoscopical index (°C) - 0.628 -0.531 0.010
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UREA CONTENT OF MILK OF MURRAH BREED

OF BUFFALOES

Kavitha, P., Bector, B.§.*" and Sharma, Vivek®*

“* Dairy Chemistry Division, National Dairy Research Institute, Karnall32001 (Haryana), India

INTRODUCTION

Urea is a normal constituent of
milk and comprises part of the
non-protein nitrogen.
Significant positive correlation
between concentration of urea
in blood and coneentration of
urea in milk has been reported
(Bedo et al., 1997%; Broderick
and Clayton, 1897). All those
factors which influence blood
urea will alsc influence milk
urea. These include rumen
degradable protein intake,
water intake, liver function
and urinary output (Gustafsson
and Carlsson, 1993; Baker et
al., 1995; Cannas et al., 1998;
Companile et al., 1998;
Schepers and Meijer, 1998).
Urea content of milk can be
used as an indicator of crude
protein and energy supply of
dairy animals (Xirst et al.,
19986), as a tool for the
assessment of feedstuff, feed
utilization, animal health and
fertility (Bernhard and Schulz,
1992; Cheli et al., 1992,
Hanus, 1995; Roth et al.,
1996).

The average milk urea
concentration from a group of
animals should fall in a specific
range. Deviations outside an
acceptable range suggest that
there are factors which should
be examined, particularly in
the light of adulteration of milk
with the so called synthetic
milk since urea is one of the
ingredients of synthetic milk
(Bansal and Bansal, 1997).
Thus, it becomes essential to
fix an upper limit of urea
concentration in milk, so that
beyond this level, the milk may
be considered as adulterated
with the s0 called synthetic
milk. Since there is no report
available in the literature on
the levels of urea in milk of
Murrah breed of buffaloes,
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maintained under standard
feeding and management
practices, the present
investigation was carried out
and the results obtained are
presented here.
MA THOD
Collection of Milk Samples
Individual milk samples were
collected (in thoroughly clsaned
and dried polythene bottles)
from Murrah breed of
buffaloes maintained under
standard feeding and
management practices at the
Institute's Cattle Yard. The
roughage fed to the animals
mainly congisted of green
berseem and cats fodder. The
composition of concentrate
mixture fed was as follows:

Wheat bran 20 %
(Groundnut cake (expeller) 16 %
Maize 18%
Rice polish (deoiled) 12 9%
Mustard cake (expeller) 12 %
Barley 11 9%
Cottonseed cake (undecoticated) 6 %
Oats 6 %
Minerai mixture 2 %
Common salt 1 %

This concentrate mixture
contained 20 percent crude
protein and 70 percent total
digestible nutrients (TDN). The
buffaloes were given 1 kg
concentrate per day as let-
down ration and animals
yielding more than 5 kg milk
per day received additional 1
kg concentrate for every 3 kg
of milk produced. Concentrate
mixture was fed at the time of
milking and the roughage was
fed aq libitum all day and
night. Total ingested nutrients
by each animal consisted in
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1.49 kg crude protein, 3.7

kg fibre intake, 0.395 kg fat
intake and 28.065 M Cal (mega
calories) energy intake.

The milk yield of individual
animals wag also registered to
find out the correlation, if any,
between milk yisld and natural
urea content of milk.

Colostrum samples were alao
collected as and when available
and analyzed for their urea
content. The pooled buffalo
milk samples were collected
from the Experimental Dairy of
the Institute.

Treatment of Milk Samples
Immediately after collection,
milk samplses were heated to
40°C in a water bath and then
cooled to 27°C, before analysis.

Determination of the Urea
Content in Milk

The urea content in milk was
determined using p-dimethy-
lamine benzaldehyde reagent
as described by Bector et al.
(1898). The fat content in milk
was determined by Gerber
method [18:1224 (Part-I),
1977] and SNF content was
determined by the lactometric
method (I8: 10083, 1998).

Statistical Analysis

The statistical analysis of the
data was done according to
Snedcor and Cochran (1867).

RESULYS AND DISCUSSION

Milk YVield and Urea Content
The milk yield of morning
milking of individual animals
of Murrah breed of buffaloes
varied from 0.8 to 9.0 kg with
an average of 3.88 + 0.18 kg
{Table 13. The urea content of
this milk varied from 21.08 to
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56.58 mg with an average of
35.10 + 0.58 mg per 100 mi.
Table 2 shows the frequency
distribution of urea content of
buffalo milk samples. From
this table, it can be seen that
the urea content of 85 milk
samples out of 103
(constituting more than 82%)
was between 25 0 40 mg per
100 ml. The correlation
coefficient between milk yield
and urea content of buffalo
milk was positive (0.1785), but
it was not statistically
significant (Table 1).

Urea Content of Pooled Buffalo
Mille

The urea content of pooled
buffalo milk, collected daily in
the morning over a period of
two weeks from the
Experimental Dairy of the
Institute, along with fat and
SNF contents is shown in Table
3. From this table, it can be
seen that urea content varied
from 16.83 to 33.70 mg with
an average of 28.283 + 1.11 mg
per 100 ml. A further perusal
of this table shows that the
average milk urea level of
pooled buffalo milk was lower
than the corresponding average
milk urea level of individual
buffaloes. The lower milk urea
level of pooled buffalo milk
could be due tc mixing of mitk
from a large number of
animals as there is significant
variation in the milk urea
levels between milking time
and within milking.

Urea Content of Buffalo
Colostrum

Table 4 shows the urea
content of buffalo colostrum
collected immediately after
calving as and when it was
available. From this table, it
can be seen that urea content
of buffalo colostrum varied
from 13.97 to 19.58 mg with
an average of 16.01 + 0.80 mg
per 100 ml. The urea content
of colostrum was significantly
lower than the corresponding
normal milk (Table 1).

The milk urea content obtained
in this study is in general
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agreement with those reported
by Khan et al. (1986) and
Bector et al. (1998). However,
the urea content of this study
is higher than those reported
by Ganguli and Bhavadasan
(1980). Carlsson et al. (19958)
have reported lower milk urea
concentration during the first
month of lactation than later In
the lactation.

CONCLUSION

With respect to the analysed
samples, it i8 posaible to
suggest that the upper limit of
urea content of pooled buffalo
milk could be 45 mg/100 ml
milk.

SUMMARY

The average natural urea
content of milk of individual
animals of Murrah breed of
buffaloeg, maintained under
standard feeding and
management practices, was
35.10 + 0.55 mg per 100 ml.
More than 82 percent of the
milk samples had urea content
betwesn 25 to 40 mg per 100
ml. The correlation coefficients
between milk yield and urea
content was positive, but was
not. statistically significant.
The average urea content of
pooled milk samples (28.22 +
1.11 mg) and colostrum (18.01
+ 0.80 mg) was significantly
lower than the average urea
content of milk of individual
animals.

The financial assistance in the
form of ICAR Junior Ressarch
Fellowship to the first author is
gratefully acknowledded.
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IMPROVING GENETICS IN BUFFALOES,
SUGGESTED PROCEDURES FOR DEVELOPING COUNTRIES

Sami El-Taher
Tawfik, Balay, Heliopolis-Cairo - Rgypt. - Email seltaher@hotmail.com
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Sinee about 1930, efforts to
improve the genetics for local
animals, cows and buffaloss
has started in Egypt. These
efforts included the attempts to
import and adapt European
animals to local conditions.
For example:

* In 1940, Dr. Fadel El-
Kheshen, Cairo University,
performed selection for local
cow (Demiaty) and collected
exellent group of high
productive cows.

* In 1950, Mr. Lenert, a Swiss
citizen, owned a farm near
Alexandria. His herd was
“Brown Swiss cows”.

* The American Collede in
Assyut (Southern Egypt) had
the Jersey and Guernsey
herds.

* Ressarchers performed
selection in buffaloes in Sakha,
and Mahallet Mousa
(Governmental research
stations).

» Other Animal Research
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Institutes and many farmers
have performed performance
recording and selection in
buffalo long time ago.

* In 1953 , the Government
established a unit for artificial
insemination. It distributed -
better bulls in the Government
veterinary clinies in the
villages.

All these efforts had no effect
on the millions of local
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animals, either buffalo or cow ,
because recording and selection
were done individually and
separately. These individual
efforts stopped when the
person in charge left the
activity. The artificial
insemination unit suffered for
being too slow, and it did
nothing during 80 years as it
lacked facilities and procedures
to perform the work in the
appropriate time. Moreover,
although the aim were to
distribute better bulls in the
villages, it was impossible to
fulfil this aim because there
were no sufficient bulls to
distribute or to replace.
Unfortunately, we can say that
till now, in general, the
performance recording of local
animals is not standardised
and lacks of accuracy.

Nowadays, we assist to several
proposals and applications
about improving the genetics of
buffaloes in Egypt.

1. Publications of research
institutes emphasise the
urgency of the following
methods:
» Distributing a large number
~of proved male buffalos, that
have shown a high genetic
merit, to the herds in the
villages.
¢ Enabling small-scale farms to
own herds of 15-20 buffaloes
and supply them with a
selected male.
* Increase the number of
artificial insemination units.
* Import frozen semen of bulls
of high genetic merit.
e Establish a national system
for herdbook keeping (now
feasible only in large farms
and breeders).

8. Cairo University hag
established the Cattle
Information System/ Egypt
“CISE" which calls for:

* Improving genetics by
limiting breeding bulls to 1-29%.
s Performin a progeny testing
trial on large scale.

* Importing frozen semen from
India (Murrah) and Italian
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buffalos migh give quicker
results.

e Research institutes have to
begin using uptodate
reproduction techniques
(multiple ovulation, transplant
of embryos, and cloning).

3. The Animal Health Insitute
and the Animal Production
Research Institute provide
valuable services for breeders:
* Young researchers provide
field visits to farms and small
breeders in order to perfom
productivity recording, take
samples and keep the recorded
information Cherdbocks).

* Breeders obtain monetary
return for providing milk
samples for microbic analysis
also for somatic cells. Data. is
also collected about mitk
produced, constituents and
period of lactation ...ete.

4. Animal production section of
Menufia Faculty of Agriculture
(Central Nile Delta) took the
resolution in 1975 to give
buffalos firgt priority in
research, and now:

¢ It carries on field visits on
large scale to breeders and
other research institutes with
herdbook keeping.

* It created a breeding farm
{100 heads).

+ It established special fund to
cover the costs of the above
projects with no government
assistance.

These are samples of what was
going on in Egypt during the
last 10 years. They give good
ideas and evidence of how
important buffalo is for the
Egyptian farmers, and show
the desire of everybody to
improve production.

In the meantima, one must be
convinced that to obtain a
sustainable success in the field
of animal genetic improvement,
every single activity should be
supported by a national general
target: therefore, it is
necessary that efforts are dons
by a team of people, where
everybody knows his
responsibilities and input to
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reach the target.

First we have to set tardets,
identify the concerned people
and their needs and how to
fulfil these needs and achieve
the targets.

ITHE MAIN TARGET

+« A MAREETING BOARD

+ where animals are purchased
on the hasis of g PEDIGREE

+ which is certified by a
SCIENTIFIC INSTITUTE.

This will get a flow in the
market of the best selected
animals, that will be sold at a
higher price, and hence this
will encourage farmers to
breed better bulls and better
heifers and gain money for
their efforts . We can imagine
how important the target is
when we know that we need
5000 selected bulls {0 be
distributed in small villages
throughout Egypt, and that we
need thousands of selected
heifers t0 be exchanged
between farmers.

WITH WHOM WE WILL DEAL?

¢ Small farmers who own one
or two buffaloes, by
exchanging the bulls in their
villages with better bulls.

+ Farmers who are trying to
improve the productivity of
their animals, by encouraging
them to join the performance
recording system and join the
milk analys system of the
province where they are
located.

+ Top farms that have already
animals of higher genetic
merit, for having imported
genetic material. We have to
encourage skilled farmers,
institutes and faculties of
agriculture to participate in the
project with their top farms.

HOW TO FULFILLOUR TARGET?

1. Distribute the activities: It
has been noted that every
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research authority tries to
work on the national level, all
over the country. Since the
area being handled is big,
researchers get confused, their
results are distorted, they
cannot cover all areas, and
cannot always follow up.

It is suggested to divide the
country into specific areas
where research and recording
are carried out by the local
university or research
ingtitute.

2. Central organisation for
administration: It is suggested
that the Cairo University's
(CISE) would deal only with
local institutes, Governmental
authorities and cooperatives
and not deal directly with
farmers. Its main job is
supposed to be planning and
organizing for the targets.
Central recording system
should appoint staff from local
institutions. Animal certificates
wotld be issued from the local
institutions. Only the top merit
bulls and dams will be revised
and tested by CISE. The top
bulls will get a certificate
stamped from CISE. The
council committee of CISE could
be reorganized to include
representatives from
Government authorities,
research institutes and
cooperative societies.

3. Top Farms: The farm that
belongs to the faculty of
Agriculture in Menufia is a
good example for our proposal.
The farm is managed as a
private sector and is financed
by & special fund that utilizes
its profits for the activities.
Faculties of agriculture
elswhere could follow the same
steps. We have to facilitate the
establishemnt of an excellent
farm for skilled farmers. This
will be easy done if, for
example, we give them priority
in buying from them best bulls
and heifers for good price. This
excellent farm will be the main
source for top semen .
Biotechnologies of reproduction
will be performed there.
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4. The animal Certificate and
Pedigree. It is one of the major
outputs of all the job. This
certificate will favour
marketing for bulls and
heifers. It will give the perfect
price for animals. All breeders,
farmers, Government institutes
and faculties will be happy to
join the system.

§. Bulls distribution: In each
village there will be one bull
that inseminates all buffaloes.
A Governmental decree would
define the conditions for
owning this bull. Among these
conditiong, there would be good
health, lack of infectious and
contagious diseases. Moreover,
the bull would carry a certified
pedigree. We should have a
high number of certified bulls
to fulfil the demand of all
villages. This will be the key to
contract with the farms, to
buy better bulls from them.
This will push farmers and
institutes %o join the recording
system. Contracts will be
between cooperatives and
farmers, and then between
cooperatives and individual
owmners of the bulls in the
villages.

6. Artificial ingsemination

The following items are needed:
+ Bulls of high genetic potential
(genetic merit) to produce
excellent and qualified semen.
* Skilled staff.

+ Laboratory equipments to
collect the semen and to deal
with it.

» Mobile and quick methods to
do the job in the appropriate
time.

It is evident why many
countries, using artificial
ingemination, failed in obtaining
pregnancies. Until we fulfil these
needs, we have to distribute
selected bulls in the villages.

In the mean time, the following
strategy is proposed:

+ CISE. system will provide
bulls of higher genetic merit.

* The Government institute in
Sakha will establish a training
center to train all those
concerned with animal
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production and reproduction:
young veterinarians, and
interested persons would be
trained for artificial
insemination.

» The most important thing is
to create private veterinarian
clinies owned by young
veterinariang in their villages.
These clinics will aim to
improve animal health and
artifical insemination practice.
Veterinarian doctors will be
able to buy semen from the top
farms or to import semen from
India and Italy. In this case,
both parties, vet doctors and
farmers will benefit and try to
work more effectively.

7. Financing: Milk production
is a complex activity and
entails a lot of hard work.It
needs big capital for
investment and gdives a limited
expected return. Thus, it is
advisable to provide breedsrs
with loans that have special
low interest rate and for long
period, 10 years for example.
This would provide financial
stability for private farmers to
allow them to improve thsir
herds through culling and
replacement practices. This
also would encourage the
establishment of top farms by
Institutes and skilled farmers.
The exchange of the bulls
would be funded by the
governmental animal
production loans with a low
interest rate. The private vet
clinics owned by young
veterinarian doctors would be
funded by the youth loan
projects.

8. Marketing Board: An
internet site could be
ggtablished under supervision
of cooperatives to provide
services and exchange
information. For example:
Provide a listing of institutes,
farmers, cooperatives and
seller names, addresses and
contact information.

Publish a periodical newsletter
about prices and what is going
on in the market about animal
breeding. ....etc.




Buffalo Newsletter - Number 16 - December 2001

FUTURE BREEDING STRATEGIES FOR BUFFALO
POPULATIONS IN SOUTH EAST ASIA.:
POTENTIAL CO-OPERATION BETWEEN ASIA AND EUROPE

B. J. McGuirk and S & Revell

EC-China Water Buffalo Development Project, ¢ /o Genus plc, Westmere drive Crewe CW1 8ZD, UK

INTRODUCTION

Aleandri (1998) has described
the buffalo populations in
Europe and Asia, discussed
differences in breeding
objectives and practices
between those populations, and
considered posgibilities for co-
operation.

We would like to comment on
Aleandri’s proposals, from the
perspective of our involvement
with the EC-China Water
Buffalo Development Project.
The general aim of that project
is the improvement of buffalo
productivity and profitability in
the southern provinces of
China (Guangxi, Yunnan and
Guangdong), with the emphasis
on improving milk production.
The Chinese buffalo, like most
of these throughout South East
Asia, is of the swamp type, and
gains in milk production are
being sought by crossing with
river type buffalo.

The Chinese buffalo population,
while the largest national
swamp buffalo resource (see
Aleandri, Table 1), has one
major similarity with other
swamp buffalo populations, in
that its traditional uses in land
preparation and transportation
are nowadays less relevant,
with Increasing farm
mechanisation, often with
official encouragement. One
consequence of this is declining

buffalc numbers in China.
Table 1 illusgtrates this trend in
China, and contrasts it with
river buffalo population trends
in India and Pakistan. Buffalo
numbers are also increasing in
Italy, albeit from a lower bage,
encouraged by the growing
demand for mozzarella cheese.
This pattern of declining
numbers of swamp buffalo is
also apparent elsewhere in
South East Asia. For example,
in Thailand, there were thought
to be 4.6 million head in 1998
(Na-Chiangmai, 2001). This
increased to 4.8 million in
1993, but numbers in 1099
had dropped to only 1.8
million.

Such declines in swamp buffalo
numbers may be mitigated
when the full benefits of
buffaloes to the farm economy
are appreciated, especially the
finanecial value of its
contribution to land
preparation and of manure.
Nevertheless there is now an
even greater need to identify
other roles for the buffalo,
hence the renewed interest in
milk and meat production.
Improving milk production is
oneé expectation of crossing
swamp buffalo with a river
buffalo breed. This paper will
briefly summarise the effects
of arossing on milk production,
look at the possible or likely
effects of crossing on other

GCOUNTRY 1989 1996 1997
China Rl.1 R3.8 19.8
India 78.0 80.1 91.8
PakKistan 16.9 20.2 20.7

Bource: FAO 2000

1998 1999 % CHANGE
18.6 16.9 -1.8%
90.9 221 +1.6%
R1.3 2l.3 +2.5%

attributes of swamp buffalo,
and considerable possible
adverse effects, given that
river and swamp buffaloes
have different numberg of
chromosgscmes.

MILK PRODUCTION

Swamp buffalo throughout
South Bast Asla produce very
little milk. Because they are
rarely milked, average
production figures are scanty,
but swamp buffalo in countries
such as China, Malaysia,
Thailand, the Philippines and
Vietnam would be expected to
produce in the range 245-800kg
per lactation (FAQ, 2001).
Often the amount of milk
produced is deemed inadequate
to meet the needs of the calf.
By contrast, river buffalo in
India, Pakigtan and Italy are
all renowned for their milk
production. Buffaloes are a key
ingredient in the rural
economies of both India and
Pakistan, where they are
generally distributed in small
household herds, just as are
the swamp buffalo in South
Bast Asia.

The cbvicus means of
ineresasing milk production
from swamp buffaloes is to
cross them with one or more of
the river buffalo breeds.
Crossing programmeg of this
form have been undertaken in
China for many years, using
river buffalo bulls or (more
commonly) semen from
Nanning Buffalo Research
Institute (BRI) and AI Station,
in Guangxi province. Nanning
BRI have maintained small
herds of purebred Murrah and
Nili Ravi, established there by
donations from India and
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Pakistan respectively in 1958
and 1974. Both breeds have
been used in crosses with
indigenous swamp buffalo,
although all published reports
describe Murrah being crossed
with indigenous, and the
resulting crossbred females
being top-crossed with Nili
Ravi.

Comparative data on Murrah
and Nili Ravi purebreds and
crosses have been presented by
Liu and Chang (1983) and by
Cheng (1988), with mean
yields of from 1 to over 2
tonnes per lactation being
cited. Although often based on
relatively small numbers of
records, these show a marked
advantage of the river breeds
and crosses over the
indigenous buffalo.
Unfortunately details given on
models fitted and population
structures are generally
sketchy, 50 it is not possible to
say from this information
whether Nili Ravi or Murrah
crosses are superior, how the
top cross and first crosses
compare, or whether heterosis
(“hybrid vigour”) is likely to be
important. The sequence in
which the river breeds were
used (Murrah followed by Nili
Ravi) probably reflects the
crder in which herds were
established at Nanning, rather
than an optimum exploitation
route based on data analysis. A
comprehensive analysis of
Nanning data should throw
light on such matters.

A key element in any
improvement programme is the
definition of the objectives, and
Aleandri (1998) deals at length
with this topic. This is a key
step both in within-breed
improvement schemes and in
breed and crossbred
evaluations. Both should use
relevant economic values for
all input and output traits.
However, defining objectives
within a breed requires
information on phenotypic (eg
standard deviations) and

genetic parameters
(heritabilities and genetic
correlations). In a crossing
programme we are essentially
dealing with population means.
In crossing the Chinese buffalo
population, we need to look at
all traits that might be
changed. In addition to milk
preduction, the Chinese buffalo
population has traditionally
been used for other purposes,
such as draught power,
transportation, meat, and for
manure. As regards input
traits, the avalilability of
suitable feed to meet any extra
output also needs to be
considered.

In truth, our efforts in China
on these fronts are at this
stage at best only qualitative
and approximate. The
approach we have taken is to
focus on possible dains in milk
production, but without
ignoring the impact on other’
important traits.

Nevertheless, some of our
impressions may be of more
general interest.

Firstly, it has become
increasingly clear that the
financial henefits of increasing
milk production can be
substantial. However the
extent to which these benefits
are realised depends on a
number of fectors, including:

e the availability and price of
alternative milk sources )
(pasteurised or UHT cows milk,
or milk powder), and

* the degree to which the
unique compositional
properties of buffalo milk, with
its high levels of fat and
protein, can be turned into a,
price premium.

Nanning BRI has recently
started buying milk from
surrounding areas and
processing it into pasteurised
milk and yoghurt. Farmers are
being paid 3.6 Yuan
(approximately 45 cents US)
per kg milk, a premium of 0%
over what Chiness farmers are
being paid for cows milk. This
level of premium should
certainly encourage buffalo
milk production, especially
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given local experience in their
nutrition and management.
Proximity to the marketplace
or a processing plant can also
be & key factor in providing a
stable and prefitable outlet for
a product. Where these do not
exist, farmers may well finish
up breeding superior stock

for sale to other parts of
China, and thus may benefit
only indirectly from genetic
improvement, The financial
benefits of crossing in this
situation will undoubtedly be
lower, and depend on the
development of an orderly
trade in livestock.

Size of production units will
also be important. Where
farmers have large herds, it is
easier to visualise an
integrated production/collection/
processing/marketing route.
Where individual houssholds
have oniy very few milking
buffaloss, some degree of co-
operation or central
organisation is probably
essential and certainly
desirable, and this could affect
profitability. Both India and
Pakistan can provide suitable
models for milk testing,
collection and distribution from
small household units.

What about other traits? The
river buffalo breeds which
have been tried to date in
China (Murrah and Nili Ravi)
are both larger than the
indigenous swamp buffalo, and
so the crosses are likely to be
bigger at birth and then to
grow faster. Thig should
increase meat production (see
Allen, 8001}, and, arguably,
draught power and manure
production, Certainly the F1
calves are larger. From survey
information collected in 2000,
birth weighte of the F1 calves
are 8-10 kg heavier than the
purebred swamp calves, an
increase of about 30%. No
increase in calving difficulty or
mortality has been reported,
perhaps bacause extra
assistance has been given as a
precautionary measure. The

follows page 17 5
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resulting F1 calves then
certainly grow better, and,
based on limited evidence in
Yunnan, have fewer deaths.
We know of no study that has
compared say the feed
requirements of F1 and
swamp animais for these
varioug functigns and uses.
That may be mainly an
academic issue in southern
China at this stage, where
feed suitable for buffalo is
generally not in short supply,
and where there is ample
opportunity for the
development of pastures based
on subtropical grasses and
legumes. But we accept that
this rather favourable picture
may not be true in all areas.

WHICH BREED?

While river breeds clearly
have a mgjor role in upgrading
the milk (and probably the
meat) producing ability of
indigenous swamp buffaloes, it
is not clear what is the best
way of using the river breeds.
An analysis of Nanning data
should help identify ways of
doing this. For example, it is
net clear whether Murrah or
Nili Ravi ¢rosses are superior,
and how such crogseg compare
with the purebred herds.

River breeds other than the
Murrah and Nili Ravi should
also be looked at. There are
already plans to import Italian
buffelo semen into Yunnan
province, and an importation
protocol already exists. But
other Indlan and Pakistani
breeds should also be
considered, especially some of
the smaller breeds, such as the
Surti, Meshana and Kundi (see
Aleandri, Table 2). The size of
the crossbred females will very
likely affect feed maintenance
requirements, which could be
an important congideration
when roughage is limited.
Whatever breeds are tried,
proper evaluation is essential.
It is not really clear if the
process should be of replacing

Management of buffaloes in China, follows page 18 I
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the swamp buffalo with “a
river breed”, as Aleandri
(1998) has suggested, or if the
swamp buffalo should
constitute some part of the
final “mix”. A long-term
strategy might well be to
produce a synthetic based on a
mixture of (mainly) river and
swamp, with the latter
contributing adaptive traits. It
will probably be wasteful to
refine the percentage breed
composition too precisely.
Performance data for various
first and top-crosses is clearly
needed.

But the overriding aim should
perhaps be a population that
has a diploid chromosocme
complement of B0. This would
avoid concerns with subfertility
of either the crossbred male or
female as described belcw.

BREEDING PROBLEDNS

While Aleandri (1998)
discussed these matters, the
topic is sufficiently important
to a swamp upgrading
programme to warrant a fuller
presentation here.

The water buffalo is unusual in
that it Includes both river and
swamp buffalo, and these have
different karyotypes. The river
type has a karyotype of n=80
(ie 26 pairs of chromosomes),
while the swamp buffalo
generally has 2n=48. It has
besen reported (Ranawana, pers
comm) that there are 8ri
Lankan swamp buffaloes with
a chromosomal complement of
50, but it is not known if this
situation is true of swamp
buffalo populations in other
countries.

It ig still not agreed as to which
chromosomes in the river type
have fused into a single
chromosome in the swamp Thig
is because of disagreemernt
over chromosome numbering,
an issue that will no doubt be
resolved as a more complete
chromosornal map is developed.
For convenience we have
followed the suggestion of
Bongso (1986), that the fusion
is of chromosomes 4 and 9.
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Despite this difference in
chromosome number, swamp
and river buffalo will breed
and produce viable offspring,
with the F1 having a karyotype
of 2n=49. Bach F1 animal will
have one fugsed 4/9
chromosome, paired with single
4 and 89 chromosomes.

Since all of the necessary
genetic components are present
in the F1, there i8 no adverse
aeffect on gsomatic cells, and one
would expect the crossbreds to
show any benefit of heterosis.
But are there harmful effects
on fertility?

Here opinions vary. For
example, Jainudeen (1886)
concluded that “present
evidence favours the view that
fertility is not adversely
affected by crossbreeding of
the two types of buffalc”. On
the other hand, there is a
considerable body of evidence
that various aspects of male
fertility are affected in
crossbred males, while in China
there is also evidence that -
fertility is impaired in the
crogsbred female,

On the male side, several
authors have shown that only
50% of garm cells in the F1
male had a stable chromosome
complement of 24 or 28
(Basrur, Vudyadaran and
Asmi, 1989; Dai, Gillies, Dollin
and Hilmi, 1994; Guimaraaes,
Pinheirc and Guimaraes, 19985;
Huang, Zhang, Liang, Shang
and Huang, 2000). Cells '
containing more or less than
these stable numbers presents
problems at meiosis and while
they will generally dedenerate,
the proportion of normal live
sperm in an gjaculate is lowser
for bulls with 2n=49 than with
bulls that are either 2n=48 or
50 (see Hilmi, 1991).

Despite such inefficiencies, F1
bulls can produce sperm of
good guality, and produce
normal offspring, although the
reproductive “cost” associated
with the use of crossbred bulls
needs to be acknowledged.
Should such F1 bulls be used?

That depends very much on the
available alternatives. Where
bulls are to be used in Al, it
seams sensible to ensure that
all are 2n=50.

One of the consequences of
unbalanced (ie 8n=49)
chircmosome nurnber is that we
can have uneven pairing of
unbalanced chromosomes,
which can mean gametes with
& non-vigble chromosome
complement. This is a problem
that can be difficult to quantify
in the female, as there are so
few oocytes. Nevertheless there
are three pieces of evidence
from Chins which suggest that
reproductive efficiency in the
F1 female is impaired.

» Liu and Chang (1983)
reported on intercalving
intervalg, and found these to
be substantially greater in F1
femalses (B39 days) than in
either purebreed (Murrah or
Nili Ravi) groups (485 and 4638
days respectively). Taking
these results at face value, the
poorer performance of the Fl
perhaps indicates the “cost” of
the chromosomal imbalance.
The best group in the study,
albeit a small one of only 11
animals, was the top-cross (Nili
Ravi * (Murrah*swamp)),
which had an intercalving
interval of less than 12
months, only 342 days. Before
rondering too deeply on the
genetics of this situation, it is
worth noting that all of these
topeross females had been pre-
selected as being 2n=50
(Professor Huang, pers comm),
socmething which is not
mentioned in the original
paper.

s More recently at Nanning,
Huang et al (2000) locked a
the reproductive performance
of top-cross females with either
2n=40 or 50. Both groups were
mated with the same river type
semen. While the conception
rates were not different
between the two types of
females (49: 76.7% cf BO:
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88.0%), these results were not
the outcome of a single service.
The numbers of

cycles/conception were 4-5 for
2N-49, but only 2-3 for 2N=50.

¢ Finally, at Shui Cao He farm,
both indigenous (swamp) and
Fl (Murrah* indigenous)
females have been mated, and
the indigenous cows show to
advantage in conception rate to
first gervice, and in the
number of gycles per
pregnancy (Tgble 83.

Every effort will now be made
to examine these results more
rigorously. However, it would
seem that the fertility of F'1
(river*swamp) females may be
reduced, ab least in China. If
this is true, then there is a
trade-off between the greater
milk production of the river
cross females, and their poorer
reproduction. Attempts to
model the impact of crossing
on the Chinese swamp
population need to
accommodate both effects.
Poorer reproduction will of
course reduce sales of surplus
livegtock, which would further
reduce the attraction of
crossing to small farmers.

We need to develop a strategy
to mitigate these adverse
effects on reproduction. As
mentioned earlier, we should
think of ways of developing a
population that is
chromosomelly stable, at
2n=50. Thigs means that all
males used in the crossing
programme should be of the
river (3n=80) type. It may also
mean systematic culling of all
F1 and triple cross males and
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possibly females with other
karyotypes, using blood
samples. However, this might
be used to advantags if the
crossbreds are supsrior for
meat production (Allen, 2001).

CO-OPERATION BEIWEERN
EUROPE AND ASLA

Greater co-operation between
buffalo-rich countries can
obviously be valuable, if only
in sharing experiences. One
consequence of the recently-
held Regional Workshop on
Water Buffalo Development
(Surin, Thailand, February

2001) will hopefully be a more :

focussed and effective
approach to national and
international hodies, stimulated
by the problems facing swamp
buffale populations in a
number of Aslan countries.

But co-operation betwesen
Europe and Asia, as proposed
by Aleandri (1988), will work
best if the pricrities are the
same in the two areas. Even if
we base our grouping on
swamp and river buffaloes,
rather than Asia and Burope,
how well do their research and
development priorities agree?

If South Bast Asian countries
aim to inerease milk production
from their buffaloes, then they
can learn much from India and
Pakistan as regards milk
collection, testing and
processing. That experience is
alsc primarily with small
household herds.

To spread genetic improvement
in Asia using scarce river
buffalo resources will probably
require effective Al. Countries

Grourp ‘Trarr 1999 2000 OvVRRALL
Local Cows  No. inseminated 54 28 78
No. conceived 43 (79.6 %) 14 (83.6%) B7 (78.0%)
Cycles/pregnancy 1.0 1.86 1.89
F1 Gows No. inseminated 16 10 26
No. conceived 8 (50.0 %) 5 (B0.0 %) 13 (80.0 %)
Cycles/pregnancy 3.68 3.20 3.48

such as Italy can offer much in
terms of semen processing and
evaluation, although that would
also hold for many countries
with well-developed dairy cattle
populations. However, Italian
buffalo herds are large (see
McGuirk, 2000), and their AT
service poorly developed,
largely because of problems
with heat detection. While the
manifestation of heat and the
incidence of silent heats are
widely-cited problems with
buffalo, that has not stopped
India and Pakistan developing
effective Al services for small
household units.

Longer term, Scuth East Asian
countries will requirs
assistance and advice on the
operation of progeny testing
programmes, if improving milk
production becomes an ongoing
priority. However at this stage
guidance and help on
performance recording and the
evaluation of genetic groups is
a higher priority.

Internstional attention needs to
be drawn to the great
impertance of buffalo to the -
economic stability and
progperity of many South East
Aglan countries (see
Chantalakhana, R001), and the
need for development funding.
Much can be achieved by the
sharing of experiences and
resources within the region.
Technical support can and
should be sought from Europe
and countries such as Indis,
and Pakistan, but in specific
areas such as semen
processing and evaluation,
karyotyping, and aspects of
milk tegting, collection and
processing and product
development. However, it is
critically important that these
requests refiect Asian
priorities.

We thank David Steane for his
helpful suggestions to the
manugeript. The EC-China,
Water Buffalo Development
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Project operates with financial
assistance from the
Commission of European
Communities. However the
views expressed here are those
of the authors, and do not
represent any official view of
the Commission.
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FIRST PROVINCIAL BUFFALO SHOW FOR THE SELECTION OF
THE BEST DAIRY BUFFALO IN KHUZESTAN (Ahwaz, 12 march, 3001)

Hamid Reza Naderfard

National Coordinator of Buffalo Division in Ministry of Jihad for agriculture (M.O.J.A.), Tehran, Iran,
and Abdol wahed Ganemy, Provincial Coordinator of Buffalo Division in M.O.J.A in province of XKhuzestan

INTBODUCTION

Before first world war
references indicate that there
has been about 1.43 million
buffalo in Iran. During the two
world wars many animals were
slaughtered; furthermore,
because of periodic drought,
axpansion of artificial
ingemination and increasa of
crossbred cattle, together with
complex socio-economic
problems (migration of
villagers to big cities, limited
natural resources) caused
buffalo population to decrease
gradually to the present
number of 500,000 head.
Breeding goal of this livestock
is now milk production;
therefore, these animals play
an important role in the
improvement of economic
status of farmers in rural
areas of North and North west
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(Azerbajjan) and South west
(Khuzestan) of Iran.

During the eight years war
(1980 to 1988) ,which was
fought mainly in the buffalo
raising provinces, big losses
and damages occurred to
buffaloes. After the cease-fire
in 1988, the government
decided to support and pay
more attention to buffalo,
through five-year economic
development plans. During the
last decade, several supportive
technical and development
activities were performed in
order to improve buffalo
productivity in the country. In
this connection, a
comprehensive programme for
buffalo development started,
which includes the organisation
of animal shows at national,
regional and provincial level.
Khuzestan is the province
where the best dairy buffaloes

0

in Iran are reared; it is located
in the Scuth West of Iran,
bound by Persian gulf in the
south, and sharing land
boundaries with Iraq in the
waest, the provinces of Ilam and
Lorestan in the North, Char
mahal-Kohgiluie Boyer ahmad
and Busher In the BEast. Human
population is 3,800,000 people.
Because of the ahundant
natural water resources such
a8 wide marshes and some long
rivers which flow in the gulf,
the province has plenty of
feeding resources, including
reed (river cane) and residues
of big sugar cane factories,
products of horticulture and
cereals and other
misgellaneous feedstuff.
Buffalo population consist of
115,000 head; therefors, in
numbers, Kuhzegtan is second
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only to the province of West
Azerbaijjan (130,000 head).
The main buffalo raising cities
of the province are Ahwaz,
Dezful, Busangerd, Shush,
Shooshtar, Shadgan,
Khoramshahr, Abadan,
Ramhormoz.

QBJECTIVES OF THE
BUFFALO SHOW

A - to increase buffalo as a
valuable and economic animal
B - to conserve buffalo as an
animal genetic resource

C - to encourage the breeders
and unemployed young peaple
and promote competition

D - to transfer extension advise
and new knowledge of
techniques related to buffalo to
the farmers

B - to increase farmers income

F - to introduce and sxtend new

system of buffalo breeding
G - to introduce the best
buffaloes

PROCEDURE

PFour months before the show
took place, a technical
organizing committee was
established to perform the
following activities:

First stage; primary study and
selection of the suitable
buffaloes based on the monthly
milk records which are
available in the software
system; at this stage 200
animals were selected in four
clagses.

: the hest 30% of
the first list (40 head) were
selected by a technical group in
the 4 following classes:
Clags(1)-pregnant heifers;
Class(2)-first lactation;
Clags(3)-second lactation;
Class(4)-third and fourth
lactation.

Third stage;(the judgement): a
five-member judgement group
was appointed including the
following people: 1. Dr. Roshan
Zamir; 2-Eng. AW, Qanemy; 3-
Eng. M. Sarag;

4-Eng. D. Kianzad; 5-Eng. H.R.
Naderfard.

WINNER ANIMALS:

Clags(1) -Hogeh(1) -
Anamsaqir(2) -Omalsher(3).
Clags(2) -Bentalhalveh(1l) - Al
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melhe(2) -Bentolheyham(3).
Claga(3) -Rafish(1) -
Borsheh(R) -Tarchieh(3).
Class(4) -Hahel(l) -
Bentolchal(2) -Nagteh(3)
The champion was Hahsel.

While the scoring of the
animals was being performed,
an official ceremony tock
place, with following apeakers:
Mr. RAHETIMI, head of M.O.J.A
in the provines of Khuzestan
gave a speech on the status of
buffalo and its role in the milk
and meat production in the
world and in Iran.

2-Mr. M.R .Mollasalehy, dean
of the national animal breeding
center and director general for
animal breeding in the duty for
livestock affairs in the
M.O.J.A., gave a speech ahout
present and future breeding
strategies of buffalo in Iran
and the effective role of
government and suitable
technical policies, such as
artificial insemination, in
achieving goals of

21

1. Leafiet of the show.
2. Mr. H.R. Naderfard.
3. The champion.

4. At the show.

comprehensive development of
buffalo in the country.

3-Mr. Qasemi, national
coordinator of shows in the
deputy for extension and
popular cooperation in the
M.0.J.A gave a gpeech about
the importance of animal
shows in encouraging the .
farmers and their effect in the
rural areas.

4-Mr. H.R.Naderfard, national
coordinator of buffalo division
in the D.G. for animal breeding
in the M.O.J.A gave a speech
about the background of the
buffalo project in Iran and
desribed the role of this animal
in the economy of farmers in
the rural areas; he also
explained the procedures for
animal selection.

The winning farmers received
prizes of the following kind:
a-Golden coins;

b-Animal inputs(animal feed-
bran-concentrate);

¢-Cash money;

d-Awards of participation
(plates).
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First Italian Buffalo Co. 88
Eboli, 8-8 October 2001

CORGANISED BY THE UNIVERSITY OF
Naples, with the support of local
administrations, the Pirst Italian
Buffalo Congress aimed to
emphagise the increase of
importance in the role that this
livestock plays in the economy of
southern Italy.

The congress was addressed to both
farmers and scientists, because it
had been conceived as & co-operation
means between the two sectors.
Eighteen main papers and forty-two
posters were presented, covering the
major issues of buffalo research and
production: milk, meat,
reproduction, physiology, genetics,
nutrition and pathology.

L. 2icarelli (University of Naples)
pointed out that numbers of buffalo
in I increased by 17 times during
the past BO years, registering a
proportional increase in the milk
recorded animals. Milk production
increased by 33% in the same
period, while protein content
increased by 10%, only during the
past 10 years. It is obvious that the
full buffalo sector is expanding
because of the increasing demand of
mozzarella cheess, which is highly
dependent on the high quality
standards requested by the
CONSUMETS.

L. Iannuzzi (Cytogeneticist of the
National Research Council) has
referred about chromosome
anomalies that reduce fertility in
buffalo.

R. Di Palo (University of Naples) has
surnmmarised the several studies
conducted by her Institute on all
features of estrus cycle in buffalo,
the knowledge of which i a must if
we want to improve the efficiency of
artificial ingemination.

G. Campanile (Urdversity of Naples)
detailed the various aspects of the
energy balance in buffalo, concluding
that any mistake when making a
diet, highly decreases the
productivity.

P. Baruselli (University of S8ao Paulo,
Brasil) gave a detailed description
of the techniques used to control
follicular development in buffalo,
and the results of superovulatory
response on the basis of the use of
several chemicals and protocoles.
More than 300 participants attended
the congress, which wag concluded
by two further events: the Workshop
organiged by the FPAQ Buffalo
Network and the Round Table on
“Production regulations to promote
marketing of buffalo meat”.

The FAO Inter-regional
Cooperative Regearch
Network on Buffalo
Eboli Workshop (October 5, 3001)

THE EBOLI WORKSHOP WAS HELD ON
October 8th 2001 during the Ist
National Congress on Buffalo: this
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Italian Congress was a good
opportunity to invite foreign
researchers of the Buffalo network
in a specific workshop, g0 that
they could also meet buffale
breeders and researchers from
Italy and cther countries, could
vislt buffalo ferms, exchange
opinions and discuss the scientific
issues thst will be included in the
short-term objectives of the
Buffalo Network.

Coordinators and vice-coordinators
of the four working groups were
Invited:

1. Reproduction and Blotechnology
— A Y. Barkawi (Egypt) — Q.M.
Terzano (Italy)

2. Farming Systems — Y.
Rouzbehan (Ira.n) F. Di Lella
(Ttaly>

3. Products — D. Matassino (Italy)
- A, Georgoudis (Greece)

4. Genetic resources — B. Moioli
(Italyy — T. Peeva ia).

Only Georgoudis was not able to
partecipate because he was
attending another meeting in Italy.
The FAQ Network workshop was
open to gll participants to the Eboli
Congress.

The Coordinator, prof. Antonio
Borghese, introduced the workshop
by explaining the cbjectives of the
FAQ research networks, in the
ESCORENA organization,; and
egpeocially the specific objectives of
the Buffalo network. -

He showed the present structure of
the network and the activity
carried out in the past by the
working groups, the meetings, the
publications, the stages of forelgn
researcher that are promoted by
the network. This activity is
published in the Proceedings of the
Eboli Congress.

Most relevant features of the
developed activity are the joint
programmes with international
organizations, particularly with
the International Buffalo
Federation (IBF ) that promotes
avery 3 years an International
Congress which is held in a
different continent, and the
president of which changes every
three years: therefore each time
the President will organize the
Congress in a different Continent.
Links between the FAQ network
and IBF are extremely important:
in this view, the Coordination
centre of the Buffalo Network
actively partecipated in the
orgenization of the 5™ World
Buffalo Congress in Caserta
(October 13-16, 1897). During the
VIth World Buffalo Congress
(Maracaibo May 20-23, 2001) the
Buffale International Federation
appointed Prof. Antonio Borghese
as the General Secretary: this
nomination will help alsc to
maintain continous and stronger
links between the FAO Network
and LB.F.

A joint programme was also

R

carried out by the Buffalo network
with INTERBULL, including
mesetings and discussions that lead
to the decision to involve a few
countries in a pilot multi-country
project of buffalo bull evaluation;
this project will have the start this
year in Turkey. Aimg of the
projects include promotion of
technical improvement in oestrous
induection and in artificial
insemination in buffalo, and
therefore genetic improvement in
this livestock.

Major achisvement of the
cooperation with the Internationsal
Committee for Animal Recording
(ICAR) was the organization of the
dJoint FAG-ICAR Workshop on
Animal recording for improved
buffglo management stategies to
which 30 participants of 17
countrieg took part. The output of
the Workshop are the Simptlified
guidelines for milk recording in
buffalo in developing countries
that are in agresment with the
ICAR standards, and were drafted
to promote animal recording at
country level as well as exchangs
of information on buffalo
productivity in the world.

Prof. Donato Matassinc, the
coordinator of “Products” working
group spoks about different
products in the network area,; he
showed the products for each
country and explained the
possibility of evaluation and
qualification of thess products in
the same way of buffalo
mozzarella in Italy that was
qualified with DOP (denomination
origin controlled and protected).
He emphasised the major
differences betwesn cow milk and
buffalo milk, which is to have a
higher cassin content and
therefore a higher cheese yisld;
moreover, caseln genetic variants
are different. Recently, a new
genetic variant was detected
in alpha-lactalbumin.

A list of the variety of dairy
products — cheese, butter, creams
and yoghurts — produced from
buffalo milk in many countries of
the world was also presented. As
regards to buffalo meas, it is
generally considered, at lsast in
many countries, & byproduct of
milk. Therefore the need to
promote its consumption 1is
strongly required.

For both types of products ~ dalry
and meat — the increased
expectations of the consumers will
be fuifilied through several
acticns: 1. high care in the ¢old
chain n all gtages (gtorage,
transport, sale);

2. qualification of each typical
product (through tragesgbility,
production standardisation and
regulations); 3. ressarch and
exploitation of chemical
peculiarities of the products (fatty
acids, fibre, enzymes).
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Prof. Yousef Ruzbehan started his
presentation by describing the
harsh conditions for buffalc
farmers of some Middle Bastern
countrias, in particular in the
Northern area of Iran, to find
forages for their livestock, due to
drought of the past few years,
which reduced both productivity
and numbers of animals. He 1ooks
forward to co-cperation with the
countries of the Buffalo network
thinking that co-operation will
produce development and animal
improvemaeant.

A useful todl for the farmers and the
researchers would be the conduction
of a detalled survey on the
production systems of specific areas,
inchiding the numbers of animals
per owner and per land unit; the
type of housing; months of grazing;
type of feeding; diet formulation,;
marketing system. By examining the
results of these surveys, experts
and researchers could draft
guidelines on how to direct the
research and development
programmes in the future.

Prof. Ashraf Barkawi emphasised
the main aspects of endocrinology
and bictechnology in buffaloes
specifying what were the research
areas where satisfactory results
were reached and what were the
major problems that were not
solved.

He proposed the following plan of
work:

1. Establish a database with
buffalo research papers and
results.

2. Hold an electronic conference
for one month to discuss:

a) Constraints faced by the
researchers in buffalo
reproduction.

b) Causes for irregular calving or
low fertility of female buffaloes,
¢} Artificial insemination.

d) Applications of biotechnologies
(prospects and constrainta).

3. Hold a workshop to present the
gap results of the electronic
conference (by 3-4 speakers)
ended by a round-table discussion.
Prof. Tzonka Peeva described the
breeding systems for increasing
the genetic progress in buffaloes.
Because genetic improvement in

buffalo suffers for infrastructural
and biological constraints, the
establishment of a project of open
nucleud breeding gystem could be a
feasible solution. For its realisation
the following structures are
requested:

1. A nucleus herd of at least 100
animals.

2. A testing herd included in the
nucleus, where performanocs
recording of productivity is done.
3. Bagic herds that perform milk
recording on field.

4. AL Station.

The breeding systém could be open
and the replacement of the nucleus
could be done from the same herd
or from the basic herds. On the
other hand, female calves from the
nucleus will be removed to the
basic herds for replacement.

As a proposal of activities to
develop within the Buffalo
netwark, Prof. Peeva proposed the
following multi-country buffalo

progeny testing trial, for the period

2001-2007.

Thesge project would require:

a) Exchange of deep frozen semen
from elite bulls 1000 — 2000 doses
from each bull.

b) Insemination of relevant
number of buffalo cows and their
controel on:

age of first calving (AFC)

milk productivity at 1at lactation
calving interval (CI)

composition of milk (fat, protein,
lactose, dry matter etc.)

body measurements at 3, 6, 12, 18
and 24 months.

¢) Unification of the documents for
gathering information for the
productive and reproductive traits.
d) This information should be sent
to the leader of the project.

&) Estimation of the breeding value
of bulls for the important selection
traits. Working out the method of
economic selection indices.

f) Estimation of the breeding value
of the bulls should be done on the
modern methods BLUP and AM-
BLUP.

Organization of regular meetings,
to report the results from each
separate trial in each country and
plan future work.

B. Moicli has referred the main
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achievements of the Working
Group on buffalo genetics, which
has two types of activities:

1. to promote milk performance
recording and its standardigation
al over the world;

2. to promote commeon research
projects on genetic diversity
Activity of type 1 was developed
thanks to the cooperative work
with the International Committes
for Animal Recording (ICAR). Data,
were collected by the coordination
centre of the Buffalo network on
the results of milk recording
activity in the various countries
that have an ongoing official
recording system on their own; a
booklet of statistics wag produced
and circulated and will be hopefully
circulated every second year with
updated statistics; data are
referred on numbers of milk
recorded buffaloes and herds as
well as their milkk production in
each country. This publication
wants to help contacts between
recording organizations, which are
in there listed.

The Working Group has organised
a workshep during the 328™ Session
of ICAR (May 2000) on “Animal
Recording for Improved Breeding
and Management Strategies of
Buffalo”. The workshop was
attended by 30 participants from
17 countries. The workshop
included the presentation of seven
country casesa of successful buffalo
milk recording systems;
afterwards, the participants
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discussed on “Justification and
components of a functional milk
recording scheme™; “Initiation and
implementation of a sustainable
recording scheme” and “Necessary
components for a buffalo
improvement programme”. Logical
and practical output of the
Workshop was the definition of
standard guidelines for stmplified
milk recording in buffalo for low to
medium input production systems.
These guidelines have been
published in the ICAR Technical
Seriss, No. 4.

Asg redards to activity no. 2
(promote common research
projects), a cooperative research
project was carried out by three
teams of three network member
countries on: “Genetic diversity
between Italian, Greek and
Egyptian buffelo populations”.
Buffaloss to be genotyped - 30 for
each population -were chosen in
order to assure that they were a
representative sample of each.
DNA of all animals was amplified
at 15 highly polimorphic loei,
called microsatellite loci, which are
repeated DNA sequences of two or
three base pairs. Microsatellites
analysis is used for various
purposes:

- assessment of genetic diversity
hetween populations and evolution
studies;

- parentage assessment;

- measurement of allele sffect
affecting Q@TLs.

A very low degree of
differentiation was found between
the Italian and the Greek buffale
populations; a slightly higher
differentiation between the
Edyptian populaticn and the
previous two was found, which,
however, is to be considered
moderate. The lowest rate of
inbreeding was found in the
Egyptian population, obviousiy,
because it i far the largest in
number, However, the Greek
population, although very small in
numbers, has a lower rate of
inbreeding compared to the Italian
one, which can be explained bty the
total abgence of any directional
selection.

B. Mcioli presented also proposals
and suggestions to continue the
cooperative activity in the future.
As regards to the milk recording
and selection area, the proposal
consisted in the possgibility to
establish a multi-country project
for the initiation of sustainable
milk recording systems in buffalo
in some developing countries.
Tentative title of the project,
already agreed among a few
countries, is: Development of
unified animal recording
procedures to work out strategies
for the enhancement of food
security and sustainable use cf

livestock genetic resources.
Ag regards to the cormmon
research programmes, it is
intended to find out new
laboratories with facllities for DNA
typing and regularly exchange
standard samples among them to
assure that the results will be the
same; record buffalo
performances of a few interesting
economic traits with a common
procedure on all animals that will
be genotyped, so that an analysis
of association between marker and
QTL might be performed in all
participating countries; search for
polymorphisms in the ssquence of
known candidate genes which
might affect buffalo productivity.
An active discussion followed the
presentations, particularly about
the difficulties to realize the open
nucleus breeding scheme for
buffalo.
Prof. Borghese closed the
workshop of the network
emphagiging the firet priorities of
the network activities, i.e. to
create a research database and
perform the electronic conference,
a3 Barkawli proposed, and to
organize another mesting next
yeoar in Cairo, during the E.A A .P.
Congress (September 2008), to
stimuiate the activity of the groups
and favour the links with other
buffale organizations.

Antonio Borghese
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