1. CONTROL NUMBER |2 SUBJECT CLASBIFICATION (688)
BIBLIOGRAPHIC DATA SHEET PN-AAJ-528 ALOU-0000-G750
8. TITLE AND SUBTITLE (240)

The buffalo as a draft animal in Thailand

4. PERSONAL AUTHORS (100)

5. CORPOPATE AUTHORS (101)

AID/DS/AGR

6. GOCUMENT DATE (110) 7. NUMBER OF PAGES (120) 8. ARC NUMBERTITO)
1979 33p. TH636. 292. A265

9. REFERENCE ORGANIZATION (130) -
DS/AGR

10. SUPPLEMENTARY NOTES (»00)

(Based on terminal report of Jean K. Garner)

" 11, ABSTRACT (950)

~ 12. DESCRIFTORS (920) }xs. PROJECT NUMBER (158) “
Animal traction Thailand Buffaloes

Livestock Harness y’

14. DONTRACT 'u.aiia

161 HOL160) [y

DS/AGR
16. TY "X OF DOCUMENT (168} -
i

AID 5907 (10-79)



™ PN AOT- $2%

Lyb. 242
Arbs

THE BUFFALO AS A DRAFT ANIMAL

iN THAILAND

Office of Agriculture, Livestock Division
Development Support Bureau

Agency for international Development
October 1979



THE BUFFALO AS A DRAFT ANIMAL 1IN THAILAND

Edited by: Uffice of Agriculture, Livestock Division

Agency for International Development
October, 1979



CONTENTS

A, Preface

THE BUFFALO AS A DRAFT ANIMAL IN THAILAND

B. Materials from Mr. Garner’s Terminal Report

Part 1

Part II

Part III -~

Part IV

Part V

Part VI

Importance of the Water Buffalo
Inefficiency of Harness Now in Use
Improving the Harness

Tests with Improved Harnesses

Table 1 - Approximate Draft Area
Table 2 - Plowing and Harrowing
Table 3 - Maximum Load Tests
Table 4 - Endurance Tests

Questionnaire on Buffalo in Thailand

Table 5 =~ Buffalo Work Hours

Table 6 - Buffalo Work Season

Table 7 ~ Fecundity and Working Span
Table 8 - Costs of Buifalo Work Stock

Acknowledgements by Mr. Garner

PAGE

15
16
16
17

17

28
28
29
29



The Buffalo as a Draft Animal in Thailand

A. Preface

Mr. Jean K. Garner served as an Agricultural Engineer with the United
States Overseas Mission (USOM) in Thailand from February, 1955 to
April, 1957. During his tour, Mr. Garner studied the utilization of
buffaloes as draft animals and then developed more efficient harness
systems for the buffaloes in addition to performing numerous other
duties related to agricultural production. Mr. Garner recorded hig
observations and studies with the buffalo in a Terminal Report* and
the information used from Mr. Garner's report 1s presented in its
original form to prevent misunderstandings with subject matter inter-
pretatioas. Credit is also due Mr. Garner for photos which have been
duplicated from those in his original report.

B. Materials from Mr. Garner's Terminal Report*

Part I - Importance of the Water Buffalo

For hundreds of years the water buffalo has played a major role in the
lives of millions of people in the Africa, Asia, and other areas of the
world. It is estimates that 80,000,000** buffaloes are located in these
areas. Time has not provided another animal to take the place of the
buffalo, since the days of the first domestication of the original species.
The temperament and resistance to hot weather, disease, insects, and
parasites, plus the ability of the animals digestive systems to convert the
poorest feed consisting of dry grass, weeds and rice straw into sufficient
nourishment to maintain itself, makes the buffalo most suitable to these
areas. However, the versatility of the buffalo completes the requirements
of an animal of such major importance. He is the economy in many areas.

The following list is impressive in that one animal can serve s many
purposes in an economy, with so little consideration being paid t¢
ralsing food for his keep.

*'Report on Agriculture Engineering." Terminal Report. Jean K. Garner,
Bangkok, October 1, 1957.

**Knapp, 1957, A Compilation of Available Data on the Water Buffalo,
I.C.A., Washington, D.C.



As Beast of burden:

a) Power for plowing, leveling, planting, cultivating

b) Power for persian type water wheels, pumping water for
hvuman consumption aud for irrigation.

c) For transporting pack loads and people on his back

d) To draw carts, sleds etc, to haul logs, lumber, farm
products to market, and for transport of people,

As Source of food:

a) Milk

b) Butter

c¢) Ghee (cooking oil)
d) Meat

As Source of materials:

a) Manure for fuel

b) Manure for fertilizer

c¢) Urine for fertilizer

d) Urine for curing certain skins

e) Hides for shoes, clothing and other commerical products
f) Horn for cutlery handles and ornaments

g) Bone for meal for feed and fertilizer

As A Draft Animal

While the buffalo 1s not the most efficient scurce of animal power in the
world, he 1s the most versatile and adaptable for this purpose in the areas
where he is predominant.

The large cloven hoof of the buffalo provides floatation to walk ia soft
muddy filelds and allows the hvof (foot) to be withdrawn easier. Work in
the rice fields is under such muddy conditions, plowing and puddling to
prepare the land for transplanting rice. The soil is so hard in the dry
season it is impossible to plow it with the wooden plow and animals.
Plowing is done after the rains start.



The physical structure of the buffalo and the distribution of the body
welght over the feet and legs are important factors in making him a
good draft animal.

Continued work in muddy fields does not have the bad effect on the
hooves and legs of the buffalo as it does on mules or even oxen,

The buffalo 1s now used for power to plow, level, and puddle rice land;
plowing, seed bed preparation, cultivating of upland crops; and to draw
carts and sleds hauling things on the farm and farm produce to market.

In some countries animal power is used to pump water with the Persian
water wheel by means of a sweep. The buffalo is usea for this work.

In many areas the buffalo is the sole source of power fecr draft purposes,
therefore the means of producing food crops.

Part II - Inefficiency of Harness Now in Usge

The inefficiency of the buffalo as a draft animal at present 1s due largely
to the type harness used to attach him to the draft load. A yoke made of
wood or bamboo, in many shapes and sizes. The work positlon of the yoke

1s on top of the animals neck at the withers. A rope or strap tied to one
side of the yoke, passing under the animals neck and back to the other side
of tho yoke where it is tied, is necessary to hold the yoke in position when
under a load. When the yoke is pulled back by the load, the rope under the
throat pulls tight against the animals wind pipe, restricting the normal
breatihing function. Thus the alr-oxygen 1in.ake i{s reduced and fatigue sets
in a very short period of time after the animal begins pulling the load,
(See pictures 57-3118 - 57-3303).



restricting the normal breathing function. Thus the air-oxygen intake

is reduced and fatigue sets in a very short period of time after the

animal begins pulling the load. (See pictures 57-3118 - 57-3303)

Ho. 57-53073

No. 57-3118
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Another disadvantage of the yoke i1s the small area of contact on the animal
neck or withers. Thus the load is concentrated and high pressure 1s built
up as the yoke "digs" into the animals flesh, causing discomfort and/or
pain. This coupled with the restricted breathing greatly reduces the
animals draft capacity. (See picture 57-3302-4)

No. 57-3304



No back band is used on the harness as used now. The back band has a great
stabilizing influence on the plow and is also a means of controlling vertical

depth adjustment of the plow. Plot depth 1s now controlled by the length of

the traces. Traces are of buffalo hide or inferior rope. (See pictures
57-3308 -~ 57-3309)

No.o 57-3308




With the present yoke arrangement the buffalo is unable to utilize its
full weight in pulling a load because the hitch is too high in relation
to his center of gravity. (see picture 57-3307)

As a result of all these things, the buffalo can work only a few hours each
day and plow 1/2 rai of land,* The contacts or draft area of the yoke is
approximately 25 square inches.

In attempting the improvement of harness for the buffalo, thought was given
to what we wished to accomplish and the problems that exist today.

(a) Provide a draft medium with more contact or draft area.
(b) Eliminate choking or interference with the animals normal breathing

(c) Adjustments in harness to centrol plow depth and stability
(d) Cost

* Elliott and Garner Report - The Buffalo Ag A Work Animal
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This work is in its infancy and will continue until improvements are made
or the buffalo is no longer used, which is a very remote possibility in
these areas of the world. Many types of harnees could have been made and
experimented with, but the collar, hames, breast strap, back band ard trace
chains were chosen for the initial experiments because they had proven to
be successful in the past. The large area of draft contact of the collar
and breast strap make it most desirable, as that is the number one problem
i{nvolved. These or other improvements in harness must be such that the
farmer can build them out of indigenous materials as his cash for such
purchases is limited.

Oother types of hitches and harness should he tried, such as the double ox
bow. Time and circumstances did not permit us to try other types of
harness.

In attempting the improvement of harness for the buffalo, thought was given
to what we wished to accomplish aand the problems that exist today.

A. Objectives

(1) Provide a draft medium with more contact or draft area.

(2) Eliminate choking or interference with the animals normal breathing.
(3) Adjustments in harness to control plow depth and stability.

(4) Cost.

B. Requirements

(1) Materials to be purchased

(2) Availability of i{ndigenous material

(3) Labor

(4) Not too complicated to make and operate
(5) Adaptability to the buffalo

(6) Acceptability by the farmer

In reviewing the problems involved after many observatious aand discussiouns
with Department of Agriculture Officers and farmers it was decided to run
the first experiments with the horse collar-hames-backband-steel trace chain
combination and the breast strap-backband-rope combination, as this type of
harness had proven successful and incorporated the things we required.

Consequently a canvas collar, a leather breast strap and backband were made
in a local saddle and shoe shop. Hames were cui from local wood. A local
blacksmith made the hooks, rings, etc. and installed these plus the steel
gtrap oi the outside edge of the hames for added strength. A pair of chains
bought in the market were made into traces. A single tree was fashioned from
local ood. The hooks, cuffs and rings were made by a local blacksmith.
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Our very first trials were very encouraging and indicated that we were on the
right track and tests and trials should continue. Although at a later time

some other innovation in the type of harness might come into the picture as
the result of our experiments or at the suggestion of farmers.

Picture No 57-2759 collar, hames, breast strap, single tree

V. Harness can be made Locally

We have barne in mind continually the importance of the cost factor in
procurement or in making the harness at home.

(a) Collar can be made with covering of:

1. Leather

Z. Cotton canves

3. Heavy rice bag burlap

4. Pliable bamboo or grass matting

The stuffing material can be kapok and rice straw.

The lasting quality of these materials is in the order they are listed,

but care and the amount of work done with the equipment will also determine
how long they will last.
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(b) Breast strap can be made of:

1. Leather

2. Cotton canvas, 6 ply sewn together.

3. Heavy rice bag burlap ~ 4 ply sewn together.,

4. Pliable bamboo or grass matting - as many ply as necessary
sewn together.

(c¢) Breast strap rings for fastening traces can be made by the local
blacksmith. (Picture No. 57-3321)

No. 57-3321
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No. 57-3164, Grass rope was used as traces as an expedient and were
very satisfactory

Ne.o 57-3164

No. 57-3330, This farmer really is interested in what 1is going on. Rol~Et
buffalo trials.

No. 57-3330
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(c) Hames can be made of local hardwood. Wood¢ that does not split easily
is best when curved part of the hame is cut out with a saw. Heating and
ending is best. The iron required can be bought locally. A local black-
smith and carpenter can make the hames. If and wren the wood members of
the hames are broken or beyond service - the irons can be removed and

installed on new wood. The irons should last for an indefinite period of
time.

(d) Chain for traces can be made or locally purchased. These chains should
last for an indefinite period, and replacement from wear will be negligible.
(Picture No. 57-3310-16)

No. 57-3310
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No. 57-3316

The collar should fit the animal well to prevent shoulder galling. A
collar fits properly when there is room for a man's hand, flat, between
the animal skin and a lower inside of the collar. Picture No. 57-3313,

No. 57-3313
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Buffalo are of various sizes and will require collars fiom size 18 to 24
inches.

It is important that the roll that holds the hames in place be built very
rigid, and that the upper face of the collar be wide enouzh for good
draft and to hold the hames in place under load.

(e) The backband can be made of:

1. Leather

2. Canvas

3. Heavy rice bag burlap

4. Pliable bamboo or grass matting

Backband dimensions 5 inches wide 44 inches to 50 inches in length
Picture No. 57-3315.

When 2,3, or 4 are used for material, 2 or 3 ply should be sewn together
for strength.

(f) The backband buckle can be made of sheet iron by a local blacksmith.
Sample buckles are in the USOM Agricultural Division.
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Part VI Tests with Improved Harnesses

The ability to serve man as a draft animal as a source of power is only one
of the many virtures of the Water Buffalo. However, it is one of the most
important ones. Millions of people over the Near East, Middle East, Far
East, Africa and other countries depend on the Water Buffalo to plow their
rice fields, pump water for growing the rice, haul the cut rice to the
threshing floor and there thresh it by walking or treading the grains of
rice out of the heads.

As crop diversification becomes more prevalent in these countries the
Buffalo will be called on tc do more work in the field than he has in

the past. More work days will be required in plowing and cultivating to
produce such crops as corn, sugar cane, peanuts, kernat, soya beans etc.,
that require several cultivations per crop seascn for best production
results.

Pulling planters for planting these crops is an important job for the
Butfalo. Seed planted with an animal-drawn mechanical planter are
deposited at a uniform controlled deptii and properly covered. This
results in a greater percentage of germination of seed, emergence

and survival of the seedling, and uniform growth of the plant and
ripening of the fruit.

The tests and trials increased 25% or more on draft loads when using

the collar and hame harness. Very favorable results were gotten when
using the breast strap also. If cnly one half of the 80,000,000* Buffalo
population in the Near East, Middle East, Far E~st and Africa are draft
animals or 40,000,000 and the efficiency is increased 25%, that is equi-
valent to adding 10,000,000 additional animals to the existing population.
At a cost of 60.00 per head it is equivalent to an expenditure of
$600,000,000.00. (1957 values)

The economic value of Buffalo can be generally increased as his production
capacity is increased.

Explanation of Tests and Demonstrations with the Improved Harness

Trials and tests were run on the following work:

*Knapps Buffalo Report.


http:600,000,0u0.00

a. Plowing
b. Harrowing

c. Maximun load tests, employing stone boat
d. Endurance tests, employing a loaded stome boat

(a) Although the land generally was too hard to plow during the dry season
when our tests were run, we did find a few areas where we could plow the
land dry. Several other areas were irrigated so as to soften land for

plowing.

Generally the results were very satisfactory.

The animals could plow for

longer periods of time and without intzrmittent rests, respiration was
less violent, and the general condit’ion of the animal appeared to be

better when using the improved harness.

(b) Results when pulling the peg tooth harrows were about the same as
plowing. In both tests a. and b. the ability of the buffalo to work
longer hours continously plus the better draft advantage, probably

account for the percentage increase in work.

Table I. Approximate Draft Area

Yoke 30 sq. inches
Collar 100 sq. inches
Breast Strap 96 sq. inches

Depending on type
Depending on size
Depending on width

TABLE II. Plowing and Harrowing

Yoke 1007
Collar 125%
Breat Strap 125%

Base
25% increase in work
25% increase in work
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(¢) Maximum load tests were made employing a loaded stone boat or sled
constructed of wood == 2 x 4 runners covered with plank. Several tests
were made. Earth was used for weight as it was more convenient. The
stone boat wasloaded until the Buffalo could not move it. Recordings were
made of the actual weight of maximum loads moved. A hydraulic dynamometer
was used to determine forces and friction co-efficient. The irdigenous
yoke harness and the improved harness were used in all trials.

TABLE III - Maximum Load Tests

TYPE OF MAXIMUM DRAW BAR NET %
HARNESS LOAD MOVED POUNDS PULL BASE, INCREASE
Yoke 1,250 1bs. 542 100% 0
Collar 1,550 1bs. 672 124% 247
Breast Strap 1,405 1bs 609 112-1/3% 12-1/3%

(d) Endurances tests were run on several occassions, employing a stone boat
loaded with earth. Total weight of the stone boat plus the earth was 750 1bs.

A course of 550 yards distance was used. OQur observations were that the Buffalo
was much less fatigued when the improved harness was used. It was necessary for
the animal to stop for short periods to catch his breath and rest when the yoke
harness was used. The animals held a more uniform pace when using the improved
harness.

TABLE VI. Endurance Tests

TYPE OF TIME DRAW BAR TIME REQUIRED
HARNESS DISTANCE REQUIRED LBS. PULL IN %
Yoke 550 yards 31 1/2 mins. 325.5 Base

Collar 550 yards 21 minutes 325.5 33-1/3% less

Breast Strap 550 yards 18~1/2 mins. 325.5 41.27% less
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TABLE V - Horse Power Test

TYPE OF BARNESS USED H.P. DEVELOPED % OF JINCREASE
Yoke 0.522 Base
Collar 0.773 487
Breast Strap 0.885 69.5%

These findings are not assumed to be conclusive due to the limited trials,
but the information gained is encouraging and indicates the project has
merit. More work should be done under actual field conditions during the
crop season when it is possible to do extensive plowing.

Farmers who saw demonstrations are definitely interested as they realize
that improvements in the harness are needed.

Yficers in the various Departments of the Ministry of Agriculture are
{interested in this work and wish to continue with it. The Rice Department
wants several sets of harness for each of its Experiment Stations to loan
to farmers. The farmers can use it in their own fields and some will make
harness of their own.

The Research and Extension Divisions of the Department of Agriculture are
very interested and wish to continue the work and demonstrations to farmers.

Both the Rice and Agriculture Departments have been most cooperative.
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No. 57-23320
One of the trial runs

No. 57-3095
Endurance test - pulling loaded slide
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No. 57-3121
The Thai wooden plow does a good job

No. 56-2483
A frame type rigid harrow
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No. %7=2477
Flexible harrow nade of bamboo.,

No. %7-3161
Farmers give this collar a close examination.
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Part IV - Questionnaire on Buffalo Production and Utilization

An information questionnaire was composed and printed to get infor-
mation on buffalo. 500 copies were distributed to farmers through

the Extension and Experiment Station officers - 166 were returned.

For results of this questionnaire on the buffalo see Tables 6 & 7.
Information was gathered by Experiment Station and Extension Service
Personnel by interviewing farmers in their respective areas. Some
questions were not clearly understood by farmers and few of the farmers
had any actual records from which information could be obtained.

The average number of work buffalo on the 166 farms where interviews
were made was 2.1 per farm. Cultivated crops on these farms was 25.4
rai, chiefly rice, making 1 buffalo to 10.6 rai of cultivated Crops.
Buffalo, on the average, worked 5 hours a day, 122 days a year. There
are . me major differences in the number of days worked per year = the
least was in the North, only 66 days;and the most in the Central Plains,
146 days; buffalo in the Northeast worked about 138 days.

The area normally plowed by one buffalo in a working day is one half raig
but two buffalo as a team plow about 1-1/4 rai, so the average plowed by
one buffalo in a day was 0.6 rai per day.

The seasonal work pattern of buffalo varies considerably from region to
region. The Central Plain farmers use their buffalo about 8 months of
the year, farmers in the North average only 3-1/3 months and in the
Northeast about 5-1/2 months. Peak work load comes from June through
August in all areas. Differences in the use pattern of buffalo in the
4 areas are shown by the following charts.

Buffalo cows generally calve when about 5 years old and thereafter drop

an average of seven calves in twelve years. Calf mortality is

estimated by the Livestock Department at about 40 percent. Buffalo start
work somewhere between the age of 3 and 6 years, the average being 4 years.
The working life of Thai Buffalo varies according to locality, being
longest in the Central Plain, 12 to 20 years and shortest in the Noriheast,
10 to 16 years. The question on death loss of mature buffalo was answered
by less than half of farmers interviewed but the available data indicates
that about 8 percent of work stock die each year.

Purchase price of work buffalo averaged highest in the Central Plain, Baht
1140, and lowest at Tha Phra, Udorn and Ubol, Baht 684. Selling price of
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No. 57-3167
Farmers who attcended demonstration at San
Patong Rice bHtation.

No. 57-3327
"Scotty" Cameron USOM Extension Advisor and Khun Lek explain
harness principals to these farmers at Roi-Et Agricultural

Experiment Station.
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buffalo for slaughter was also highest in the Central Plain, Baht 533 and
lowest at Khon Kaen, Udorn and Ubol, Baht 281. Thus, cost for a work span
in the Central Plain average Baht 607 compared with Baht 403 in Tha Phra,
Udorn and Ubol. As Central Plain buffalo have a longer work span, however,
the depreciation cost per work year averaged Baht 36 in the Central Plain
compared with Baht 41 in Tha Phra - Udorn - Ubol, and Baht 40 for all areas.

When the cost of replacing death losses and the interest on the investment
is added to depreciation, the annual cost of owning a buffalo is highest
in the Central Plain, Baht 127, and lowest in the North,Baht 93. Farmers
in the Central Plain use their buffalo an average of about 8 months a year
50 cost per month used is Baht 16 compared to an average for all areas of
Baht 22 per month. Average costs per day of use is 97 satangs for all
areas. Highest cost per day of use is in the North because of the lesser
number of days worked per year. Cost of feed and care is not included in
the foregoing, nor is the increment from calves.

OUn the basis of 0.6 rai plowed per day, buffalo cost for plowing is Baht
1.62 per rai. After adding cost of labor, cost of plowing is approximately
Baht 20 per rai, equivalent to $2.50 per acre.
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SAMPLE QUESTIONAIRE

1. How many Rai of land are you cultivating this year?

2. How many work by

tfalo are you using in yoaur crop program this year?

3. One buffalo can work how many Rai of the following crops per season?

A.

B.
c.
D.
E.
F.

R:ce
Corn

Peanuts

'Kenaf

Sugar-Cane
Soy Beans

Mung Beans

4. Number of hours the buffalo works per day, by months:

Jan. iFeb. Mar.

Apr.

T

May !June July | Aug.  Sept.
+- I ’

Oct.

|
Nov. | Dec,

L

i
1
1
|

1

!

|

e+ et

t

5. Number of days buffalo works pe year, by months:

Feb., !Mar,

I
. Apr,

’ i}
Nov. ' Dec.

Jan.

i
i

|

T
l
|
|
|

May jdune !Ju]y

|

|

Aug. Sept. ' Gct. -

|

6. How many Rai per day dces

m OO x>
.

the buffalo plow?




8.

10,

11,

12,

13,

14,

15,

16.

17,
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How often does the buffalo have to be cooled by water?

What does buffalo feed consist of?

a,

b.

C.

How much feed does the buffalo consume per day?

If feed is bought, what is the cost of feed per year for one
buffalo?

What is the cost of a work buffalo? High Low

(This year)

How old is the buffalo when he is first put to work?

How many years can a buffalo work?

Does the female buffalo have a calf every year? If not please
state how often she does calve,

How much money does the buffalo bring when it is too old to
work?

In the last 5 years how many of your buffalo have died,
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A1l gones (166 farms)
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Tabie V. Buffalo Work liours

' Hours One buffalo
Cultivated Buffalo Rai cultivated worked plows per
crops per famn per_ buffalo per day day
Rai Number Rai No. hre. dal
15.8 1.8 6.6 5.2 0.7
20.5 2.0 10.3 5.1 0.5
2]‘.5 1.8 13 .7 l’.e 0.5
!‘;.o 2!0 ll lB &. 2 0. i
- 25.4 2.1 16.6 5.0 0.6

Table VI, Buffalo Work Season

Months worked Daysa

per year Days worked per month per

Range 1 Average Jan. Feb, Mar, Apr. May June July Aug. Sep. Oct. Nov. Dec. year

North 2-8 3.3 0 1.1 0.9 0.7 4.3 17.2 19.3 16.1 1.8 29 0,7 1.1 661
Korat h-12 5.6 3,9 3.9 3.9 3.9 15.2 25.2 25.9 28.3 15.0 3.9 3.9 3.9 136.9
Tha Phra - UWdom - Ubol 1 - 12 5.3 0.9 0.8 2.2 3,5 22,3 25,2 26,7 26,9 20.'] 6.3 1.9 0.9 138.3
CGentrel and South East 3 -10 7.9 103 7.8 3,0 4,1 17.4 22.8 22.2 21.8 11,3 8.8 6.6 10,0 146,1

A“n‘. 3-8 3.‘& 2-5 3.0 1[}-8 22.6 23.7 2303 12.2 505 3.3 I}.O 122

5.5
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Table VII, Fecundity and Working Span

a | Incomplete retums, |
{2 Percent annual loss times ‘cost of work span,
6 percent on cost of work span,

Death /1
Calves in Age goes to work Working Span loss
J_years  Range Average Range Average per year
Number Years Years Percent
North . 1.95 3-5 3.42 10 - 16 13,4 5
Korat 1.65 3-5 L.23 10 - 16 12,2 7
Tha Phra - Udom - Ubol 1.1 3-5 L1 10 -16 12, 1
Central and Southeast 2.08 3-6 4.31 12 - 20 _16.7 9
Average 1.77 4.2 13.9 8
Table VIII. Costs_of Buffalo Work Stock
Imputed Annual Cost for
Depreciation value of costs time used
Selling Per death /2 except except feed
Purchase Price _price Work :working loss Interest | faed & care and care
High Low Average Average span year Month: Day
Baht per head Baht
North 1144 558 857 352 505 38 25 30 93 32 1.40
Korat 1115 62> 871 3.8 523 43 37 31 111 20 0.81
The Phra - Udorn - Ubol 90d 459 684, 281 403 o L, 21, 109 21 0.79
 Centrel and Southenst 1502 785 1140 533 607 36 55 36 127 16 | 0.87°
Average 1167 609 888 378 519 L0 L0 30 110 22 Fou97
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