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AN ANALYSIS OF THE BUFFALO-MILK RESPONSE

UNDER THE CONVENTIONAL EGYPTIAN FARMING SYSTEM

INTRODUCTION

The Dairy Buffalo is the main milk animal in Egypt. Buffaloes
provide about two-thirds of total milk production, while native cattle preduce

about 30 percent. The share of milk produced by foreign cattle and crossbeed
cattle is at present insignificant. Milk is produced in Egypt under several
different systems. The dominant structure is that of the traditionzl mixed
agriculture farming system. This system produces more than %0 percent
of total milk production [1]. This traditional system is characterized by,
very small herd size,typically comprising just one or two htllfial-.:-es and native
cows [2]. Costs per kilograin of buffalo milk adjusted to a 4 percent fat
basis, at shadow prices of inputs, is the cheapest at 15 plasters per Kilogram,
1981 pricesl I ]

surprisingly, it was proved that the smaller the tarm; the higher
is the milk vield per head [Z]. The oxtent of work of the butfalo or the

native cow on farm during the milking period has, in general, a nsgative
- . L

impact on milk yield. However, this depends ¢/ f“‘ ;.f_?*ﬁ:_ & ."\.-':-, i .;’-'i-'«'"_',.v‘-""'*E
type of the work and its relative intensity [3] and [#]. Surprisingly,
a recent work [3] has shown from & millk production function of the traditional
Farm that only plaugh weork done by a milk animal, depresses mili G ipul

and using a milk animal for ireigetion has pasitive offert on millk produstion!s

The present study is & further attempt to, accomodate and 1
analyse available hypotheses concerning the bufialo milk response undas
the treditional faem system. As such it forms a part of a broader soudy
alined av modelling the millk supply system in Cgypt.

DATA BASE:

ata tlﬁ.l:!!.': iy this swuglv  was processed from A ]'l\.'t's".'[:-'_,'i-, sarnle
[ ' 1
{1:'

survey conaucted in 981 it vovered & farm size classes (betwoeen lons

(1} Finacial support ol this soode was provided by the (ADS) Avcricuiaral
Levelopment. Systems o thoan egypt-Ministty of Apricultuce  and
LsATh.
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than one feddan to above 5 feddans), in ® UH!&E}ES' from & Governomies
in lower ECpypt (Nile Delta). These governorates are: Sharkia, Kalichia,
Vienotia and Gharbia. The sample included 189 farms from which 163 farms
were milk producers. However, some farms were excluded froem the present
analysts because of inconsistancy with respect to milk production data.
Mhe observations in the present analysis uere ¥le aumberof Mf!-;";;\ﬁ&_d_s.
The total observations for the buffalo milk response estimation wers 240 heads.

METHODOLOGY:

The model used here is not a classical milk production function for

Inputs use optimization. It is in fact a micro-economic positive approach
to milk response analysis. [t aims to identily the significance of the effect
of some specified variables and the direction of the effect {sign of the
regression coefficients). The magnitude of e effect is not the principal
concern of the paper. The model includes variables of hboth a techincal
natures (e.g. Lactation number) and cconomical nature (c.g. farm sizes
and region).

The model used OLS for multiple regression estimations. Some preli-
minary estimates were conducted before ceaching ihe presented forr in
this study, Two separate functions for two regions within the sample were
estimated. Application a covariance analvsis of the two regions estinated
maodel proved that the region has a significant effect, Farm size in grantita-
tive term showed a negative relation with milk yield per head (either linear,
tog er quadratic), which indicages that the smaller larm size classes hold
mare preductive animals. However, farm size is, in fact a management
iunction. Theretore, it is better that 1t be introduced as . dummy variable.
vn the other hand, the lactation number in quantizat = “m, showed i

significant positive effect on millkk yvield per tead. However. because tho
b ) P '

aeta I8 of a cross-sectionzl type. the elfetl of the lactation number is
net contineous over thne. It causes up {or doww ward movements of the
mil responte suriace.  Consequantly, 't was expressed as o dumnn varishie,

W
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From all erliar trials, the final estimated milk response included
three sets of dummy T;‘:?M.Hi.“u four dummy variables which are included
to express the farm size effect, four dummy variables to express the lacta-
tion number and two dumrny variables to express the region elfect. It was
seen that omitting the {irst dummy variable from each st would avoud
the singularity problem of the (X' 'K)-l matris.

The quantitative variables used are: Animal work, feeds and the dry
pericd, In the model feed inpuis were expressed as two aggregate variables:
Energy (starch equivalent) and protein (Digestive protein). Howevsr, there
was a multicolinearity between the energy and protein variables (r = .91).
Therefore, they were substituted for a single aggregate variable (TDN kilo-
grams) per head.

Fartier work suggests that the effect of animal work depends upon
the tyvpe of work and its intensity. To accominodate this, three variables
were introduced: Hours per day, Hours for ivrigation and Hours for other
isrming operations (e.g, ploughing and threshing operations}. Dry period
was cxpressed as Gays per head,

Analysis of variance, t-test and the coefficient of determination
were applied fo test the significance and goodness of fit of the estimated
regression model. The dependent variable was the milk yield per milk animal.
The symbols of the model's variabies and their measusrement units are
presented in table 5. As shown earlier, preliminary estimations indicated
to claszify the data into two regions, Regien | included 109 chservarions
as mit: buftaloes. Region 2 includes 131 observations as milk. buifaloes.Up to
¢ significance level 0,10 was considered satisiactory for variiying difierence ¢f
the estimated repression coefficient from zero, because it s a ficld cross

section data. Evtimate of the regression constani tntercept), | e. B exnresses,

rectically; the average yield per head under st lactain: e sinliest

larm size 0 o 1o | feddan), and region i-conditions.



ESTIMATED BUFFALO MILK RESPONSE:

Table 1 presents a definition for each variable included in the model.
Table 2 presents ihe esthnated paramevers and their T-score of the buffalo
milk response. The following sections of the study explain® ang analayses the
eftect of each variable on milk vield per bufialo. Estimated coctficient
of determinacion "R™ was 0.5%, which is not lew, considering fhr;‘-!]d?"ﬂi'ﬂaﬂ-
the data and also i¥ was significant because the extimated F ratio was
20.82. iLe, statistically, significznt at P« .01 According to the B° value,
the fitted model explains 34 percent of the variability of the milh yield
per head.

FARM SIZE EFFECT:

Although the number of milking buffaloes cn the farm LCisases us

the farm size increase, as table 3 indicates, investigailon of the cstimated
model in tablz 7 shows thar the farm size elffect on millk yield per head
is negative. Larger farm size class holds less productive buffslces. Mik
buffaloss on farns of 1-3 foddans provide yields inferior o thase on the
smialier farms, ihe meargis being atemad 281 kgs. For the lacger farm e
category (3= foddans) thiz margin exceeds 309 kgs. Average yields on the
largest farm chee class are inlerior those on the smalisst farme by a maergin
of around 2% k:g. All estimates EBI. E'S. and ELE} wers, statisttoally, sienifi-
cantat{P § .Ci).

The guesiton to be answered conserns the reavons lor this surprsing
resislt, One poasicle explaination s shat the genetic quality of small tarm
buiteloes is sunerion H  this expliathation s correct, (7 iovdlies that the
};,a;r-;;:{jmﬁ BTNt S rGE AT spouid  be fucused upen sraaller farmm s12es
heed. Fuon i 08 1@ due te belter management pracuicies of the smalle

farms, thic wodle alsn imply o Tetus o this categody.

Investivation of the cests sirecture pef mile budlals from the somd
samnple dccordlng to Larm size class i presented In talies &0 Vhis okl
indicates that larger farm size uses green jodders more lnlansively, whearg:
smaller farm size uses much more prains, lepumes, brans and concentrate

feeds. On the other hand, smalicr lacm size purchases higher percentage
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of both individual and total feeds requirements (table 3). This shows that
the smaller farm size !nsists to cover all {eed requirements per milk buffale,
even from off-farm sources. Although table &, shows that costs of theve te?-?dﬁ,.?y
services per head increaser as the farn size increases, the smaller the
farm size the higher isthe percentage of the farms that provide ?#..f-'ﬂ.?‘:’;i"._ﬁ:"?
services to their milk buffaloes (table 3).

Gross output structure per milk buffalo (table 3), indicates that the
smaller farm size usegthe milk buffalo for workk less extensively than ihe
milk bulfalo with a larger farm size. Whereas, the milk buifalo with a small
faem size cobtains higher level of concentrate feeds and doss less work effort
for farm operations, it recieves less Energy and Digestive protein pec year
tharn the milk buffale with a large far size (table 3). This evidence may
support the hypethesis that the ponedic quality of the milk buffale, helds
by the small farm size, s superior.

While, on the cther hand, this may be partially explsined by looking
at the inputs combination and the buifalo reproductive pericemance on
the smaller farm sizes, it aiso roguires explaination In economic termis.
On small farms, the agriculwral land endewment s limited and with it
the expected creps income is low. Family size density per feddan is high
[Z}, while labor aboundance coexists with capital scarcity - Accoraingly,
expantion of lveslock sactivities such as {attening, broiler production, i
even purchasing of additienal milk cattle is rarely feasible. Consequentiy,
the small farmer tends to expand output by vertical means. This can e
achieved by helding a stock of more productive milk buffaless. hubiracton
et the total costs per haad (table 4) and the total return per head (tabiz
5) shows that the income generated (normal profit) from a head of toe
milicing bufialoss increases as the farm size decreases, Whearss the smallan)
fasm size obtains L.E. 168 per milik buifelo. the largast catigory obfuing

j- IIE.- ] .-!'l'll
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REGIONAL EFFECT: .

The estimated milk response model, table 2, indicates that the regional
f.‘lE‘Lt adds, significantly, (at P& Q1) about 608 kilograms of milk to the
productivity of the milk buffalo per head. 1t means that the bulfaloes in
the second region are more productive then the firsi region. Investigation
of the characteristics of hoth regions shows that the second region, n cotnpa-
risan with the first, enjoys locational advantages through, being very close
to @ big urban market (Tanta City) and, also, iis approximitly o the Cairo-
Alexandria Country high-way. The producers of the second rezion, thus,
iace relatively high sale prices for millk products and lower transportation
custs, The level of infra-structure in this village is, relatively, advanced.
These macketing facilities provide considerable incentives to o e Fhe mluﬁ
supply of the buffalo milk on the traditional farm in an ntensive form,
in terms ol higher yield per head. This type of intensification could he
explained in terms of costs and returns. From table &, the toial costs ner
mile buffalo in the region No. | was around L.E. 319.6, whereps it was
only L.E. 203 in the region No. 2. The gross eutput valuz pee ik butizle
was around L.E. 529.2 and L.E. 727.4 in the region No. | and Mo. 2, PESMIEC-
tively (table 7). The difference between the toral costs and the BEross oatoyt
results IS the normal profit. It was L.E. 209 per mille Buifale in the regien
No. 1 and L.E. 524.4 per miik buffale in the region Ne. Z.

some  evidences could be discussed, concerning  higher preductivity
of the milkk butfalo in the %econd region. Table 7 shows that the bufiale
i region Mo, 2 is almost specialized in milk production. Milk cutpur i
uround two-thirds of total output and the animai does not work extensively
or ihe farm a5 the value of animal work is less than 5 percent of ihe toval
criput per head (L.E. 313%.4) In th region Noo 1, milk output value s o v
3% percent of the total output an: lhe impured \ulue of the work

butfalo 1s around 12 percent of the total output (L.L. 62.2)

Another evidence is ruised from mvestigation of the feed use poil

per milk buffalo. Table 6 shows thar the buffale milk producers in the secon:



reg.on use, almost entirely, green fodders (mainly berseem) during the milking
season. The green fodders guantity per head reaches about 10.5 tons, whereas
in tne first region it is only about 6.5 tons per head. In addition to that
they use straw and little concentrate feed mix in summer. This feed use
pattern depresses much the costs per milk bufiale, in comparison with the
first region.

On the other hand, the marketing facilities in the second region do
not only provide incentives to expand milk supply in an intensive form Chigher
}*Eel'd per head) but ir alsc provide. incentives to expand the number of
millting heads on farm. In the first region the average number of milking
heads per farm is 1.l& heads, while in the second region the average number
is 3.62 heads.

LACTATION NUMBER EFFECT:

The estimated milk response model in table 2, proves that the bufizlo
milk  vield

¢ per season increases over successive lactations at a decreasing
rate {esiimates Bige By and EIE]' The effects of the higher crder lactations
above the second lactaion were statistically significant,

-~

From the estirnated parameters it could be concluded that the incre-
mental increases in the milk yield over successive lactations are as follows:
from the first to the second 47 kilograms, from the second to thethird 45 kilo-
arams, lrom the third to the higher order lactations the increase Is aroung
7 kilograms. This low apggrepate increase after the third lactation sugpgesrs
that aiter the fourth lacration the total milk yield decreases. In the other

wards, the highest yield is at the fourth lactation.

CREDICATHONS OF THE BUFFALC MILK YIELD:

Mast of the avallzble estuumates for buffale mitie yield in the literatur

from expecimental dita. Teere are ondy few estimetes for buflale milk

F L i . I [, i - ] - *
vield Trom fivld dara [ s £ However, those ostimates wers oy regale
avetapes angd did nol chew the eifect of different structural variables on

QR



such yield. Using the estimates of the response model in table 2 it is possible
now to predict the milk yield per head per season for each farm size class,

in each region and across successive lactations (table 8). From this table,
the minimum milk yield is 942 kilograms {first region, first: lactation and
farm size above 5 feddans). The maximum milk yield is 2005 kilograms
(second region, fourth lactation with a farm size of less fhan one feddan).
The difierence between the minimum and the maximum is 1063 kgs.Of
this difference 608 kilograms is attributable to the region effect, 3356 is
due to farm size and 99 kgs is due to lactation season. Accordingly, 57.2%
is due to economic incentives (the locational advantage of the region No.2),
33.5% is due to management effect (srnaller farm size holds higher producible
buifale), and onily 9.3% can be attributed to the lactation season order
effect. This rtesuit suggeststhat{hCeconomic pelicy should concentrate on
improving the marke]mgconditionsand the management efficiency e ? fhe buffals
milll productioniaintraditional regions.

ANIMAL WORK EFFECT:

From the estimates in table 2, there are three variables that expross

the milk buifalo share in farm operations and their effects on the milk
yield. Intensity of the work (hours/day) has a negative effect but it is insigni-
ficant,(even at P 4 .10). Other farming operations (such as, pulling a traditional
plough or working a traditional threshing machine) have also a negative
sifect on milk yield per head but the effect is insignificant, because the
tarmer, usually does not use, extensively, the mili{ﬂng buffalo for such hard
work. irrmgation work (operating a sakia) has a|' positive effect and it is
significant &t P ¢  .10. Directions of the wr:urt«:l"eiiect were the same as

those established it an earlier paper by Soliman and Ei-Shenawy [4].

The pesitive effect of the Sakia operation on milk vicld per buffalo

heat 8 possible, & the work is relatively light. It may stimulate the milk
secrattan, as il the effecr of the daily routine vxercise.
o e W] e i
- b’ = it l_
Vitn respeti to the milk feed respnse estimates {table 2 i1 scems
tal raising  the  tesd consumption per head (TDN) raises the milk vield.

vine additional kilopram of starch equivalent raises the milk yield by 0.27 kgs.

99
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The efiect is highly significant at P & .01, Clearly, this aspect requires
furiber investigation. To introduce feed inputs in natural form sezms mare
useful for response analysis. To use a curvilinear or even a non-linear form
is needed.
DRY PERIOD EFFECT:

Effect of the dry period length on milk vield is significantly (P .01

n

negative, the ionger the dry period the lower is the total mulk vweld per
season (table 2). This is reasonable physiologically as lenger dry perivds
are, obviously, assaciated with shorter milking seasons (dave in mili) rer
head.
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Table iz Symbols and Definition of the Variables Included in the Miik
Response Model per Head.

Svmbol

Definition of The variable

The ﬁ}epﬂndant variable

M

independent variables
LEL e

X1
X2
X3
X

X5

A2

A

Ak

52

53
54

i R2

Milk yield in Kilograms per season per Milk Buffalo.

Dry period per head in Days.
Working Hours per day d
Working Hours for irrigation (sakia operation)per yeay

Working hours for other operations (to puil plough
or thresher)

Feeds consumed per head per season as TDN(kgs)
A dummy variable = Farm Size (1< to 3 feddans)
A dummy varisble = Farm Size {34 to 5 {eddans)
A dummy variable = Farm Size ( 7 3 feddans)
A duinmy variable = 2nd lactation.

A duramy variable = 3rd lactation.

A dummy variable = ¢ih lactaiion and above

A dummy variable = the second region.

II\‘
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Table 2: Estimated Model For Milk Response of Buffaloes on Epyptian Traditiona! Fnom.

Dependent Variable: M = Kllogram of Milk produced per head per season,N - 2.9,
BY o= 0.5849 and F = 20.8168. '

independent | Regression | Regreision LOeTLICIeN: | 7 Sopne Significan: ove,
Variable | Coefficient | dntivaare: By ol £,

=R,

- T T T I —— T
I
L]

X Bl - Lowo —ageet | B el -
Xz Bz - F4924l - (.9RE o
[ X3 B2 « D345 L4808 B 0 |
St 84 < 71608 - 04581 | NES
x5 | B 0.2326 2,627 P
A2 i B/ ] -280.7024 - 34708 B
Ay | A - 309,2252 35661
l
|
i
]

e
PE——— RS

&%
o
=

9 «356. 2691 - 4 1783
win | 17,3458 07325

|
i ! 91.204 [, Gifies i o, -l !

B
¥

f a3 £
: S4 | B 17 98.9570 Le38s PGS |
| i ! i :
2 ; P13 AUR.R303 s | =, 0
i i - i
' e e m—— - - - - -
b ' I 1 0G7 .47 5 i LW §
s~ L8 1797.4789 l |baasg | .- .
wale G Number of Heads Per Farm, Percentage of Parms hal crpds  esisinan
service and The Feed imputs Level of the Milk Boffalocs Jncusvion ta Fuon
Size Class.
Cormranson Fayn Sier Tl o ol
Vo ) 0<Te. [ i3t Jast 1 =0
I 1 : R S e S
Noerage Milk Builalo Hesds patr .47 | Mo i : ! Fa?
" 1% :f::ln ! i i ‘
Mersentage of the {uerims that provide " &5 ’ rA : L '
peetrinery service - : '
JI warch Equivelant per Milk Buffalo 562 1291 Rl Ay ]
breer year (kps.) | ; !
[ Lrestive protein per Milk Duliale Wz i a1 oL i "
s year {hgs.) i i £ i -
s A ; o o S | a0
.'rurrr"n‘:...r.:d feeds as Yof Total feed costs 69l ey e P
= S S——— T L g = PP

-
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Tabte & Level of Feed Inputs use and total costs per Milk Bulfalo per year By Region.

Region Feed use levels K"“S:“"“ par Hease Total Costs Average Mumber of
Green | Em lf:"::l:ﬁ;l:lmm Per Head Per Year | Milking balfaloes
odder & Brans o LB per fzrm

Region (1) 6355 179 17 617 307 1.i%
Region (2) 1249 994 0.00 212 203.0 368
. Table 7: Gross Output Structure per year per Mifk Buffalo by Region.
Region Miik production | Animal Milk Meat cutputt!) Manure Totad
A L.E. % L8 T % | LE | % | LE % ek, e
Regien (1) 288.2 4. 62.2 1.8 | 1748 3.0 6.0 i.1l 529.2
Region (2) GF0.3 67.3 Ai.4 &6 ) 190.0 25.1 1332 1.2 727.4

(1} The sum of calll crop and net inventory change of the live animals.

Teble 3: Estimated Mitk Yield per Buffals in Kilograms According to Farm Size Class and Region
Across Lactation Mamber.

Typical Traditioun] Beglon Commarcial Dairy Regien [
Famm Size Calss ’ - =, 1
Feddan tsg tact. |20d tact.lid tact) BRET - hist tact. [20d lact.| 3rd tact) LN
b0¢Tul 1298 1345 1390 1397 {906 1933 1993 | 2005
1$Te 3 1047 106 109 1119 1525 1672 L7 L7
: €Yo s 939 1036 ED8 1088 1597 1644 1689 §6Y96
[ 3 942 989 (034 1G6 1550 1397 1642 Ll
\
| SRR - = R L

Zowet Calcolared from Ssumared Milk Response Model Table (2.
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