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WATER CONTENT OF SOME IRAQI DATES AT DIFFERENT
STAGES OF MATURITY

A. Al-Dawody, M. Al-Ani, and L. Al-Jawad

University of Baghdad, College of Agriculiure, Abu-Ghraib, Iraq,

SUMMARY

The changes in water content of five varieties of Iragi dates at different
stages of maturity have been studied using the vacuum oven method. It was
found that .

1. The water content of Iragi Zahdi decreased from 84.20% in the green stage
to 199 in the dry stage on September 23.

2. lragi Khadrawi showed a decrease in water content from 87% in the green
stage to 11.10% in the dry stage.

3. The water content of Iragi Sayir changed from 80% in the green stage to
9.70% in the dry siage.

4, 1In the case of Traqi Berbin the changes in water content were investigated
to 1009, soft siage (rutab.) The percent of moisture decreased [rom 86.509
in the green stage to 49.80% in the ruiab stage.

5. Samples of Iragi Maktuum at different stages of maturity were taken ‘on
the same date; it was found that the water content decreased from 41.50%
in yellow stage to 2.40% in the dry stage.
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INTRODUCTION

The importance of moisture on Of the moisture determination methods

the chemical deterioration (Rygg, 1956
and Rygg, 1957), microbial spoilage
(Cleveland, 1932 and Nielsen, 1950)
and sugar spotting (Rygg, 1942) of
fresh dates has been demonstrated.

presently used for dates there are : the
vacuum oven procedure (Maier, 1958)
refractive index and electrical resis-
tance- methods (Jacobs, 1958.)




Since little has been published on
chemical changes that take place dur-
ing the ripening of Iraqi dates, work
was designed to study those changes.

The first part of this work includes
changes in water content of varieties
of Iraq dates at different stages of
maturity,

MATERIALS AND METHODS

A block of bearing palm trees
located at the College of Agriculture
in Abu Ghraib was used for this
experiment.

The date varieties that used in
investigation were Zahdi, Khadrawi.
Sayir, Berbin and Maktuum. Threz
trees of each variety were used for
sampling. Samples of approximately
the size during different stages of
maturity were taken from different
bunches and from scattered positions
at intervals of one or two weeks from
the 17th of August until the 22nd of
October.

Moisture Determination

Fifty fruits of each date variety
were used. The perianths and seeds
were separated and date meat was
cut into small pieces and were
mixed well. Exact weight of each
sample (about five grams) was placed
in weighed aluminum dish. The sam-
ples were dried for 22 hours at 70°C
and 0 mm. pressure in a vacoum oven.
At the end of the drying period, the
dishes were removed from the vacuum
oven. placed in a desicater, allowed
to cool and weighed. Triplicate deter-
minations were made for each sample.
The average results of the moisture per-
centages as the percent of wet weight
are reported in this work.

RESULTS AND DISCUSSION

The terms Khimri, Khalaal, Rutab
and Tamar have been assigned for the
stages of maturity of date in Meso-
potamia. “Khimri” is the green fruit
stage. The stage which includes full
size and change in color to ted or
yellow is called “Khalaal’,’ Ths
“Rutab” stage is characterized by a
discoloration process to shades of
either dirty brown or black, also by a
a squashily texture and loose skin. The
“Tamar” which is the last stage of
maturity was described as the perfect
dates.

In this work the terms green,

vellowish-green, yellow, 25% soft,
50% soft, 100% soft. and dry were
used for stages of maturity.

Data in Table (1) indicate that
in the green stage the water content
of Iraqi Zahdi on the 17th of August
was 84.2% of the fresh weight. There
were little changes in the moisture when
the froit reached the yellowish-green
stage, whereas in the yvellow stage, the
percent of moisture dropped to 68.3.
The decrease in the percentage of
moisture was maximum when the
fruits became dry (10.97.)
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TABLE I
Changes in water content of Iragi Zahdi during ripening.

Date of Sampling Stage of ripening % Moisture
= August 17 Green 84.20
August 25 Yellowish-green 83.20
Sept. 9 Yellow 68.30
Sept. 16 50% soft 3340
Sept. 23 Dry 19.02
Oct. 22 Dry 10.97

Similar results relating the per- theless it can be secen from Tables T
centages of moisture and the stages of and II that both Zahdi and Khadrawi
ripening have been found in the case behave differently in each of these

of Iragi Khadrawi (Table II). mever- stages.
TABLE II
Changes in water content of Iraqi Khadrawi during ripening
Date of Sampling Stage of ripening % Moisture
August 17 Green 87.00
August 235 Yellowish-green 86.90
Sept. 9 Yellow 7890
Sept. 16 509% soft 53.40
Sept. 23 100% soft 20.30
Oct. 22 Dry 11.10

Sayir (Istaamraan) has been and 39% in the 23% soft stage.
found to contain 807 moisture in the However, the value has been dropped
green stage, 52.7% in the yellow stage to 9.74% in the dry stage (Table IIL.)

TABLE IiI

Changes in water content of Iragi Sayir during ripening

Date of Sampling Stage of ripening % Moisture
¥ August 25 Green 80.00
Sept. 9 Yellow 52.70
Sept. 16 25% soft 39.00
Sept. 20 100% soft 23.00
Sept. 30 Dry 9.74




Table TV shows the water content  soft stage (49.8%.) Dry stage is not
of Iragi Berbin at different stages of nclude in Table IV, for most of the
ripening. The main difference bet- fruits fell down before reaching the
ween Berbin and other varieties is dry stage.
the high percent of moisture in 100%
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TABLE IV |

Changes in water content of Iragi Berbin during ripening _:

Date of Sampling Stage of ripening °% Moisture _E

Auvgust 17 Green 87.50 |
August 25 Green 87.40
Sept. 9 Red 68.50
Sept. 16 50% soft 55.70
Sept. 23 100% soft 49 80

Tragi Maktuum samples at yellow, ges in the percentages of moisture are
509% soft and dry stages were picked presented in Table V.
up on the 22nd of October. The chan-

TABLE V
Changes in water confent of the three kinds of Iraqi dates*
Variety Stage of ripening oL Moisture
Zahdi Yellow 56.70
50% soft 36.20
Dry 10.97
Berbin Red 54.04
S509% soft 49.00
100% soft 45.00
Maktuum Yellow 4148
50% soft 30.20
Dry 9.40

# Samples were collecled on the same date-October 22, 1964.

Samples of Zahdi and Berbin at collected on the same date (date
different stages of ripening were concerned for dry stage) to show if
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there were differences between per-

centages of moisture on

the

dates

referred to in Tables I and IV on one
hand and Table V on the other. In

E~J

the case of Zahdi, the difference is
clear in the yellow stage, and in that of
Berbin in the red stage.
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EFFECT OF BROADCAST SOWING DATES AND RATES OF

SEEDING ON WHEAT

YIELD AND OTHER

AGRONOMIC CHARACTERISTICS

Wifki §. El-Shamma

University of Baghdad, Coflege of Agriculiure; Abu-Ghraib, Imag.

SUMMARY

Acsplit plot experiment, consisted of three dates of sowing and four broad-
cust sowing rates of Ajeba wheat, was applied at Abu-Ghraib irrigaled Station.
The highest rate of sowing (R,) and the last date ef sowing (D,) caused increase
in weight of straw and decrease in weight per 100 sseds. The best date of
sowing (D,) and the oplimum rate of seeding (R,) resulted in 34.25% increase

in yield.
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INTRODUCTION

Since most of the Iragi farmers
are still using the broadcasting method
in sowing wheat, it was felt necessary
to obtain information for the optimum
date and rate of broadcast sowing
local wheat. Although this study
was made primarily for the central
irrigated region of Iraq, where Ajeba
wheat is the only variety in use,
its results could be safely applied
in the southern irrigated region also,
due to similarity in environmental
condition and cultural practices. Very
little work has been done on the
influence of sowing date and broad-
casting rate of seeding irrigated wheat.

Heavier seeding rate was recom-
mended for late date of sceding
(Bayles 1957 and Salmon and Taylor
1939) The date of seeding was more
important for securing maximum yield
than rate of seeding (Robertson.
Brandon. Fellows, Coleman and Curtis
1942) Both dates and rates of sowing
differ significantly in amount of yield
produced. Rates within years showed
a tendency to remain constant, but
dates within years usually varied
(Bayles 1957, Burlison and Handchin
1924, Salmon and Taylor 1939 and
Woodward 1956.)
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MATERIALS AND METHODS

Three dates of sowing : early
(third week of October), middle
(second week of November), and late
(fourth week of November), where
each date contained four rates of sow-
ing 16, 24, 32 and 40 Kg. seed per
acre were designed in a split plot
experiment with four replications at
Abu-Ghraib irrigated Station. The
variety used was Ajeba 210 bread
wheat. The duration of the experi-
ment was four years (1958 to 1961.)
The plot size for each treatment in
e ach replication was 4 x 16
meters. Seeds were broadcasted by
hand as usually done by Iraqi farmers.
Date of heading, lodging score (1

erect, 10 flat), culm height in centi-
meters, and date of maturity were
recorded from each plot. T he
plots were harvested by hand
and threshing was done with a nursery
thresher for obtaining weight of straw,
grain yield in kilograms and weight
per 100 seeds in gram. D,, D, and
D, designated the early, middle and
late date of seeding, and R,, R,, R,
and R, designated the 16, 24, 32 and
40 Kg of seeds per acre, respectively.
The average yield in Kilograms was
converted to bushel acre and analyzed
statistically by using the analysis
method of variance.

EXPERIMENTAL RESULTS

There was no important difference

among seeding rates in regard fo

heading date and maturity, but there

was rather great influence of seeding
date on date of heading and maturity
(Table 1, 2.) D, was 13 days

Table 1. Agronomic characteristics of the various dates and rates of sowing,
average 1958—1961.

Treatments  Date of  Lodging Culm Date of Weight of Weight per

heading score height cm,  maturity straw Kg. 100 seeds gr.
DR, 513 7.5 105 1/5 15.400 335
D.R, 2/3 7.5 112 1/5 15.700 3.65
DR, 2/3 6.0 97 1/35 16.833 3.10
DR, 2% T3 114 /5 17.474 3.50
DR, 16/3 4.0 120 515 15.750 3.80
-R.. 16/3 4.0 120 515 16.070 340
D.R. 16/3 4.0 114 5/5 16.888 3.65
D.R, 16/3 5.3 113 513 18.417 325
D.R, 31/3 5.3 116 9/5 13.417 3.20
i 31/3 5.5 116 9/5 14.700 290
D.R, 31/3 5.5 118 9/5 14.333 3.15
31/3 5.5 115 915 18.666 2.95




Table 2. Agronomic characteristics for dates and rates of sowing, average

1958—1961.
Treatments  Date of  Lodging Culm Date of Weight of Weight per
heading score height cm.  maturity straw Kg. 100 seeds gr.
D, 3/3 7.1 107 1/5 16.352 3.50
D, 16/3 4.4 117 5/5 16.781 3.33
D, 31/3 55 116 IS 15.279 3.05
R, 1713 3. 114 575 14.856 345
R, 16/3 57 116 5/5 15.490 3.32
R, 16/3 5.2 110 Jid 16.018 3.30
R, 16/3 6.2 114 5/5 18.186 3.23

ahead of D, and D, was 15 days
ahead of D.. D, matured 4 days
earlier than D. and D, matured 4 days
earlier than D,. There was not much
variation in culm height among dates
or rates of sowing. Seeding dafes
varied in lodging score, where D,, D,
and D, gave average lodging score
of 44, 55 and 7.1, respectively: Rate
of seeding within dates did not vary in
lodging score. The rate of increase
in weight per 100 seeds for D, and
D, in comparison to D, was 14.75%
and 15.74%. The rate of increase in

weight per 100 seeds for R,, R, and
R, in comparison to R, was 6.81%.
2.79% and 2.17%. D, and D, produced
9.83% and 7.03% higher weight of
sttaw sthan’ I, R, R, and Ry
produced 22.42%, 7.82% and 4.279%
higher weight of straw than R,.

Analysis of variance on the yield
data (Table 3), showed that years,

dates, dates x years were highly
significant, where dates responded
differently in different years. Rates

were significant and rates x years were

10
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not significant, indicating that the rate
yearly variation was constant. There
was highly significant difference bet-
ween years (Y,) and (Y., Y., Y.), but
no significant difference among Y.,
Y., and Y.. which indicates that Y,
was very exceptional. The average
yield for D;,, D.and D. in Y,, Y., Y,
and Y, is presented in Table 3. There
was significant difference among D,
D, and D, with 126.17%, and 1114459,
of D, respectively, The linear trend
of rates (R) was significant at .01
level but none of the additive quadra-
tic (R) or additive cubic (R) showed
any significant frend indicafing that

increase in yield resulted from increase
in sowing rate from R, to R,. R, and
R, did not differ significantly, but
cach differed significantly from R,
and R,. R, vs. R, were not significan-
tly different. R,, R, and R, averaged
111.07%., 111.79% and 101.79% of
R,, respectively. The average r value
between yiekl and weight per 100
seeds was 0958, which was highly
significant. The average v between
vield and weight of straw was 0.628,
which was significant. The average
r between culm Theight and straw
weight was 0.355, which was not
significant.

DISCUSSION

Dates of sowing have shown
influence on heading date and
maturity, lodging score, wsight per
100 seeds and weight of straw. but
did not show effect on culm height.
Rates of seeding have shown influence
on weight of 100 seeds and weight of
straw, and did not show influence on
daie of heading and maturation, culm
height and lodging score. The highest
rate of seceding caused increase in
weight of straw and decrease in weight
of 100lseeds. The rate of inerease in
yield by using the best date of sowing

(D.) and the optimum rate of sowing
(R, was 34.25%. Dates behaved
differently in different years, but rates
behaved similarly in each year. These
results agreed with results obtained
by (Rayles 1257, Burlison and Hand-
chin 1924, Salmon and Taylor 1939
and Weodward 1956.) The increase
in yield resulted in increase in weight
of 100 seeds and higher weight of
straw. The increase in straw weight
was not tied up with increase in culm
height,
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A STUDY OF HERITABLE TRAITS IN
TWO LOCAL VARIETIES OF ALFALFA

Sadi A. Tamimi

University of Baghdad, College of Agriculiure, Abu-Ghraib, Iraq.

SUMMARY

Two local alfalfa varieties were studied in a spaced nursery for recovery
after cutting. erectness, resistance 1o cold, vigor and vield of green forage. The
results indicated that the two varieties were distinctly different in the first trait
but were about equal in other characterisiics. In general, Hijazi varicty was

superior,
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INTRODUCTION

Some of the main features which
make alfalfa superior to other forage
crops are : its high yield of good
quality forage, its tolerance to salts in
‘the soil, its ability to improve the soil
in crop rotations and competes well
with weeds. With long growing season
and sufficient moisture, alfalfa can be
a very profitable crop in Iraq, J. van
der Veen (1959) reported that alfalfa
in Traq gave 20—30 tons of green
forage per donum per year.

As far as known, the number of
local alfalfa varieties in lraq, their
history, origin and characteristics have
not been reported. J. Van der Veen

(1959) eompared introduced varieties
of alfalfa with local material and
found the latter to “give as high or
higher yields ti-an the introduced varie-
ties”. He failed, however, to mention
in his report the names of local varie-
ties and gave no yield data.

The objective of this investigation
was to compare two local alfalfa
varieties in a spaced nursery for some
of their heritable traits. Such informa-
tion can be of value for those who
intend to establish breeding programs
to improve local alfaifa varieties. The
results of this study are presented in
this report.

MATERIALS AND METHODS

Small seed samples of the local
alfalfa varieties, Hindi and Hijazi,

were obtained through the courtesy of

Dr. Jamal Fo'ad, Head of the Crops
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Division, Agricultural Experiment
Station, Ministry of Agriculture, Abu
Ghraib, Iraq. The seeds were sown
in pots in the greenhouse at the
College of Agriculture on Oct. 21,
1962. Seedlings were transplanted
into a spaced nursery in the field on
March 25, 1963. Transplanting was
in alternate rows for the two varieties.
Spacing was one-meter between and
within rows. Each row contained 13

plants. Replanting was made several
times to replace dead plants.

During two growing seasons these
plants were studied individually for the
following traits : recovery after cutft-
ing, erectness, resistance to cold, vigor
and yield of green forage. Except
for yield which was measured in
grams, all other traits were visually
estimated, using a 1—35 scale. with the
lower score being best.

RESULTS AND DISCUSSION

The numbsr of plants which
survived in the field and were evalua-
ted for the above mentioned ftraits
were 70 and 68 plants from the Hijazi

and Hindi varieties, respectively, The
data recorded on these plants are given
in the table below.

Mean performance of 70 plants of Hijazi and 68 plants of Hindi alfalfa
varieties evaluated for indicated traits in a spaced nursery. Evaluation of the
traits was based on a 1—5 scale with 1 being best except yield which was

estimated in grams per plant.

. Variety
grgic Season Hindi Hijazi
Recovery after cutting 1963 3.84 281
Recovery after cutting 1964 3.08 249
Erectness 1963 2.61 2.68
Erectness 1964 2.82 2.84
Resistance to cold 1964 3.34 3.63
Vigor 1964 32 2.82
Yield of green forage (grams) 1964* 327.50 373.70

* Yield was mean of 4 cuttings made in 1964.

From the table above it was
evident that recovery after cutting,
was remarkably different in the two
varieties. In this case Hijazi was
superior to Hindi and the results were

consistant. Erectness and resistance to
cold were abeut the same in both varie-
ties. In general. the Hijazi variety was
slightly better than Hindi in vigor and
yield.

14




X
One of the problems of alfalfa that both varieties were susceptible
production in Iraq is the alfalfa weevil to this pest. Searching for resistant
(Hypera Postica) which inflicts severe individual plants in local material
damage in the spring: First hand offers a good possibility for control.
observation in this study indicated
REFERENCES

Veen, van der J. P. H. 1959, Forage crops and cultivated pastures in Traq.
Ministry of Agriculture Bul. No. 4

15




THE PHYSICAL PROPERTIES OF FOUR
IRAQI SOILS

G.A. Al-Nakshabandi* and H-N. Ismail*#*

SUMMARY

The physical properties of four Iragi soils were studied.
tension curves were drawn for these soils.
and the wilting percentage increase with the clay content.
large pore spaces was low compared to the small pore spaces.

Soil moisture
It was found that the field capacity
The percent of the
The bulk

densily increases with depth and the total porosity decreases accordingly.
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INTRODUCTION

The physical characteristics of
Tragi soils have not been under syste-
matic consideration until Recently.
Its importance is felt when the new
irrigation and drainage projects are
implemented in the country. For this
reason it is necessary that a prelimin-
ary research work should be carried
out to characterize a few facts of the
fundamental physical properties of
Iraqi soils in order that reliable
estimates of these parameters could be
provided to fasten the programmes

of the applied fields of irrigated
agriculture.
Soil moisture is best expressed

in terms of tension within the range
of 0.001 atm. up to 10000 atm.
Kohnke (1946) reported that aeration
porosity limit lies at 0.05 atm- Tt is
known that plant roots make use of

MATERIALS AND METHODS

For the determination of soil
moisture tension and other physical
properties considered in this study
undisturbed soil cores 4 cm. long and
5.6 cm. in diameter were used. The
tension table method was followed as

capillary water between the field
capacity (1/3 atm.) and the wilting
point (13.6 atm) as reported by
Richard and Weaver (1944) and
Kohnke (1946).

described by Kohnke (1956). The

field capacity and the wilting point
were determined by the use of the
pressure plate and membrane appara-
tus as described in the USD.A.
Handbook No. 60 (1954).

* Present address : University of Baghdad, College of Agriculture Abu-Ghraib, Iraq.

¥* Present address : Department of Research and Projects, Division of Soils and Agricultural
Chemistry, Abu-Ghraib. Iraq.
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The porosity of the soil was
calculated from the soil moisture ten-
sion curve of the studied soils: The
bulk density was expressed in gm/ce.
on the oven dry basis. The pipetie

method was used for the textural
determination of the soils. The elec-
trical conductivity of the saturated

extract was also determined.

Samples were taken from three
sites of cach soil series and at three

depths 0—4. 48, and 812 cm.

The four soils

studied were
the Abu-Ghraib clay lecam. the

Abu-Sefy sandy clay leam, the Agar-
quf silty clay, and the Agqarquf silty
clay loam. The second soil represents
the irrigated levee soil, and the other
three soils were classified by Al-Rawi
(1965) as basin soils. Table 1 shows
the mechanical analysis of these soils.

Table 1. Mechanical analysis of four Iragi soils at three depths

Soil Series P gSand %St % Clay oo
Al
Agarquf
silty clay 0D— 4 1.0 47.0 520 SiC
4 — 8 1.0 46.0 53.0 SiC
g —12 0.9 440 55.0 SiC
A2
Aaqarquf silty
clay loam 0—4 1.0 46.0 53.0 SiC
4 — 8 1.0 46.0 55.0 SiC
g —12 1.0 43.0 56.0 Sic
B7
Abu Ghraib
clay loam 0— 4 9.0 51.0 40.0 SiCL
4 — 8 8.0 330 39.0 SiCL
g —12 10.0 > 40.0 SiCL
C 4
Abu-Sefy sandy
clay loam 0 —4 6.0 50.0 440 SiCL
4 — 8 11.0 54.0 35.0 SiCL
g —12 21.0 46.0 33.0 (3
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RESULTS AND DISCUSSION

The percent of meisture at the
wilting: point is higher-in Al and A2

than in B2 and €4 as shown in Table
2. This is because of the high clay

Table 2. Soil moisture fension of four Iragi seils at three depths.

Percent of moisture by volume

Soil series Depth Saturation 05 1/3 13.6  Available
in cm. atm. atm. atm,
Al
Aqarquf silty
clay 0 —4 58.86 4294 40,98 22,21 18.77
4 — 8 5545 45.14 4231 24.34 17.98
g —12 54.33 48.61 45.06 2091 24.15
A2
Aqarquf silty
clay lpam 0 - 4 62.87 43.93 36.89 21.€0 15.29
4 — 8 56.88 43.67 39.89 1947 2042
8-—12 55.89 42.17 39.29 2343 1586
B2
Abu-Ghraib
clay loam 0 — 4 55.05 40.03 32.96 115,72 17.23
4 -8 4790 37.38 33.86 15.60 18.26
g8 —12 5123 39.86 34.46 15.48 18.68
C 4
Abu-sefy sandy
clay loam 0 — 4 60.15 41.51 32.72 15.15 17.57
4 — § 50.05 39.85 35.49 15.63 19.87
8 —12 54.88 38.49 3497 15.19 19.78

content in the first two seils. How-
ever the available moisture was closely

related in all four series.

The soil

moisture at field capacity (1/3 atm.)
is higher in Al and A2 than in B2

and C24 for the same reason.

18

Figures 1 to 4 clearly indicate
the moisture relationship drawn on
semi logarithmic scale for the four
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soils included in this study. These
curves were extrapolated beyond the
wilting point because the lack of
suitable equipment-

Table 3 shows that the total
porosity of all the soil series studied

ranges from about 48 to 605 . This
is considered as an average for these
soils. However, the laree pore spaces
are rather low in percentage (5.75 to
18.849) compared to the small pore
spaces (34.76 to 52.22%).

Table 3. Porosity and Bulk density of four Iragi scils at three depths.

Percent of Porosity

Seil series Depth in Bulk
..., Large pore Small pore Total pore
. detity spaces spaces spaces
Al
Agarquf silty
clay 0— 4 1.07 15.98 43.15 58.41
4 — 8 1.20 10.33 4528 54.58
8 —I12 1.23 >78 52.22 5345
A2
Agqarquf silty
clay loam 0 — 4 1.08 18.84 43.01 59.84
4 — 8 1.13 13.22 43.74 57120
g —12 115 13.22 4290 56.30
B 2
Abu-Ghraib
clay loam 0 — 4 1.23 15.05 40.12 53.33
4 — 8 k27 13.91 37.54 51.72
g —12 1.33 10.05 34.76 48.16
C 4
Abu-Sefy sandy
clay loam 0 4 1533 41.62 54.44
4 — 8 1.32 42 39.54 50.46
g —12 €2 10.27 44.86 49.66

[t could be noted that the total
porosity of some of these soils is
somewhat lower than the summation
of the large and small pore spaces.
This is attributed to the oversaturation

of these seils which is related to the
high concentration of the clay frac-
tion in the soils. The tctal porcsity
decreases with depth due to the in-
crease in the bulk density.

19
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The salt content of B2 and C4 is
very high as shown in Table 4. This
is directly related to the fact rhat these
soils were left fallow during the
past few yearss The Ilow salt
content of Al and A2 can be
explained as being a result to the

culfivation of these soils at the present.

More detailed work will be carried
out in the future to determine other
physical criteria of the farm soils both
for the topsoill and deeper subsoil
laye.s thereof.

Table 4. Electrical conductivity of four Iragi soils at three depths.

T depth in cm. E@25%E
Soil series e
Al

Agarquf silty clay 0— 4 1.20
4 — 8 1.13
g —12 1.10
A2
Agarquf silty clay
loam 0—4 1.89
4 — 8 1.56
g§ —12 1.87
B 2
Abu-Ghraib clay
loam 0— 4 31.38
4 — 8 13.83
8 —12 18.73
C 4
Abu-sefy sandy clay
loam 0— 4 350
4 — 8 18.23
8 —12 10.16
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Fig 2. Soil moisture tension for Abu-Sefy Sandy clay loam.

24




_____ 4— 8 cm
1000000 |
\ _______ 8—12 cm
\\\\
AN
18086 - 00 L
. 00 L
=
< /0-00
<
=
© 7.00 L
2
L
| o
0] s ¢ N B
x
fon L
f
)
(S)
= Y
‘UO?I._ 1 . | )\i{ 4
0 10 20 30 ¢0 50 60
PERCENT MOISTURE BY VOLUME
FIG 3

Fig. 3. Soil moisture tension for Agarquf Silty clay.

25




10000 00

1000:00

100.00 }
x
=
~
z 10.00
=
9“ I
‘g 1-00¢
]
lu .
Qe &
=)
~
4,
O
< 01

'00! o 1 L i g \\‘_‘\d
10 20 30 40 50 60
FIG.4. PERCENT MOISTURE BY VOLUME
Fig. 4. Soil moisture tension for Agarquf silty clay loam.

26




THE EFFECT OF FOUR TIMES A DAY MILKING
ON MILK YIELD AND FAT CONTENT OF COWS MILK

Thabit A. Al-Safar and M. Ramzy

University of Baghdad, Coliege of Agriculiure, Abu-Ghraib, Irag

SUMMARY

Milking four times a day al 6-hour milking intervals bepinning al 5 : 30
am. showed that the milk vicld was increased during (he second and third
milking intervals. The greatest quantity of milk was produced ditriitg the
third! milking interval by the cows which were on pasture.

Milking four limes a day compared with twice a day over (wo weeks period
caused an lncrease of aboul 30% milk yield:

The highest butterfat content was found in the upper portion of the milk
produced at 1l : 30 am. by cows which were kept in bams during the
experiment. :

Results oblained [rom this experiment encouraged the pructice of milking
three limes a day instead of 1wice daily. This may be explained by the facl
that cows have a small udder capacity which does nol rtéquire more than
cight hours for full milk secrelion. It is hoped that this practice will reduce
the dry period, because of a continuous stimulation of milk secretion.
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INTRODUCTION
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The effect of milking intervals on
the rate of milk secretion and fat
confent is important in a number
of management and feeding practicss.
Koshi and Peterson (5) stated that
milk secretion rate was 10.79: greater
for the 10 hour milking interval than
the 14 hour milking interval. Donker
et al (3) reported that yields of milk
were high in the first 4 hours, The
fat secretion rate was particularly
higher after an early period of low
secretion when the intervals bestween
milkings were increased step-wise up

to 16 hours and total milk secretion
was not changed from hourly rate
until the intervals reached 16 hours.
According to Bailey et ai (1), the rate
of secretion of both milk and fat
dechined with increase in milking
intervals and milk yield in any interval
was influenced by only one preceding
milk interval. whereas fat yield varied
with two or three preceding milking
intervals.

Balch et al (2), studied the effect of
diet low in hay and high in concent-
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rates. He reported that decrease in
milk fat content is found only with
diet contained large amounts of
starch.

Schmidt (6). presented evidence
showing that the rate of milk fat and
solids-not-fat secretion was linear for
intervals up to and including 12 hours.
Significant reduction in rates of secre-
tion of these components were found
at 16 and 20 hours intervals.

Elliott (4), stated that milking thres

times a day compared with twice a day
over a 39 day period resulted in an
increase of 129 in both milk and
butterfat yvield. Increasing the residual
milk by 1 1Ib. in each half-udder, for a
39 day period caused a 159, decrease
in both milk and butterfat yields.

Schmidt and Trinberger (7). indic-
ated that no significant difference
oceurred in the milk fat and total sclids
percentage or yvield in any two groups
of unequal milking intervals.

EXPERIMENTAL PROCEDURES

Six crossbred Holstein cows, two at
the beginning of their lactation. two in
the middle of their laclation and two
at the end of their lactation were selec
ted at randem from the College herd.
Two cows only were selected because
of the small number of cows in the
College herd. The selected cows were
under experimental observation for a
period of two weeks in the barn and
two weeks in the pasture. While in the
barn the cows were fed four pounds of
concentrates (169, crude protein) each
before cach milking, and green feed,
mostly alfalfa, as free choice. While in
the pasture the cows grazed mixed
green feed, mostly alfalfa, for a period
of eight hours a day and the same
amount of concentrates was given to
cach cow before every milking.

The cows were machine milked
four times daily with six hour milkine
intervals. starting at 3:30 a.m. The trial
period before the experiment showed
that the average milking time for the

College herd was ten minutes. The
milk obtained from each udder during
the first five minutes milking was
weighed and samples were taken for fat
determination. This is referred to in
the experiment as the lower portion of
the total milk of the udder. The milk-
ing process was continued for the
second five minutes to obtain the upper
portion of the milk of the udder. It was
also weighed and samples were taken
for fat determination. All samples
were analysed for fat content by the
Gerber method. Therefore, this mve-
stigation was undertaken for the follow-
ing objectives -

1. To investigate the effect of four
times a day milking on milk yield
and butterfat content as influenced
by method cf feeding and lactation
period.

!«.a

To estimate the time reguired for
maximum milk production which
can bz obtained from cows under
College environmental conditions.

28
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RESULTS AND DISCUSSION

The means milk yield and butierfat pasture and in barn are reported 1n
percentage produced by cach group of Tables 1 and 2.
cows at each milking interval while in

Table 1. Means of twice and four times a day milk yield of each

group of cows while in barn and in pasture.

Average milk vield — Ibs.

iy I

Milking Time in Barn In Pasture
A B > A B C
Twice a day* 2051 1874  18.02 24:22 2251 21165
Four times a day:

5:30 am. 5.64 6.60 5.76 7.31 745 6.95
11:30 a.m. 6.91 6.72 5.61 7.91 7.62 6.89
5:30 p.m. 741 6.75 6.15 8.25 8.12 7.15
11:30 pm. 7.03 6.33 3.56 8.31 7.40 7.05
Total 27.01 2642 2308 31.78 30,59 28.04

* Average production of len days in barn and ten days in pasture before the experiment.

A __ Cows al the beginning of lactation.
B __Cows in the middle of lactation.
¢ Cows at the cnd of lactation.

Data in Table | show that more
milk was produced while the cows
were on pasture than in the barn.
Analysis of wvariance showed the
difference to be highly significant.
The data also show thal cows at the
beginning stages of lactation produced
more milk than those in the middle and
cend of lactation respectively. The
quantity of milk produced by ecach
aroup during different milking intervals
indicated an increase in the quantity of
milk during the second and third milk-
ing intervals and a decrease in the
guantity of milk during the fourth

milking intervals. This may be due
to the effect of the residual milk and
the difference in the amount of
oxytocine hormone released by the
pituitary gland.

The means of milk yield for the
three groups of cows of twice a day
milking before the experiment were
20.51, 18.74 and 18.02 Ibs. respectively
while in barn. and 24.22, 22.51 and
21,65 Ibs. respectively while in pasture.
Comparing these values with the data
reported in Table 1. an increase of
over 30% in milk yield is noticed.
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These results encouraged the practice
of three times a day milking instead
of twice daily which resulted in more

lactation period for the same cows
will be longer than the preceding
lactation.

milk production. It is hoped that the

Table 2. Mean butterfat percentage of milk produced by each group of

cows while in barn and in pasture,

Average butterfat peicentage - upper portion
Milking Time In Barn In Pastuore
A B C A B C
5:30.a.m. 3.6 3.56 3.6 4.2 3.6 3.6
11:30 a.m. 5.8 5.64 5.0 54 5.0 49
5:30 pm. 32 4.90 4.8 4.8 4.7 4.8
11:30 p.m. 3.5 340 3.7 4.3 3.6 3.7
Average butterfat percentage — lower portion
5:30 a.m. 24 24 Z:3 2.8 2.9 2.3
11:30 a.m. 4.3 4.6 4.2 4.4 4.2
530 pm. 4.0 4.3 b 33 4.3 38
11:30 p.m. 2.3 2.2 22 2.8 27 2.5

A — Cows at the beginning of lactation
B — Cows in the middle of lactation
C — Cows at the end of lactation

Data reported in Table 2 show
the average butterfat percentage found
in the upper and lower portion of the
milk produced by the three groups of
cows at different milking intervals
while in pasture and in barn. The
data show that the upper portion of
the milk, as a whole, contained more
fat than the lower portion.

Microscopical examination of the
milk fat globules of the upper portion
of the milk revealed that over 807, of
the milk fat globules are of 10 microns
or more. The lower portion of the

milk showed to contain mostly small
fat glebules of 5 microns or less.

Data in Table 2 also indicate
that milk produced at the second milk-
ing interval by group A while in barn
contained the greatest butterfat perc-
entage. This showed to be highly signi-
ficant. The butterfat percentage began
to decrease during the third milking
interval which indicates the decrease in
the effect of the residual butterfat. The
decrease in the builerfat percentage
was more noticsable during the fourth
milking interval.
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EVALUATION OF TOMATO PASTES AND RECOMMENDED
METHODS FOR THEIR COMMERCIAL PRODUCTION

Abid A. Mahdi, Sadiq J. Toama, Selwa L. Aziz,
and Nouria A. Dhiaddin.*

University of Baghdad, College of Agriculiure, Abu Ghraih, Erag.

SUNMMARY

A great number of tomato pastes are available in the markel and they are.
almost all, sold for the same price, regardless of color, flavor, percent salt added.
solid content, and viscosily.

Viscosily of tomato pastes depends, mainly, on the amount of zums present
and not on the concentration of tomato solids. Gums cun be either added 1o
tomato pastes or extracted from t{omatoes during manufacturing processes.
Heating of cut tomatoes just before juice extraction helps to extract these
gums and causes an increase in the viscosily of tomaio paste produced. This
practice is recommended to tomato paste producers. such as Kerbala Canning
Factory to improve the product and expand (heir sales.
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INTRODUCTION

A wide range of products are
obtained from tomatoes such as juice.
paste, catsup, sauce, puree, and many
others. These products are used
the world over for either their color or
flavor.

In certain countries each of these
products is identified by certain criteria
as viscosity, soluble or total solids,
amounts of salt added and presence of
some food additives such as pepper,
vinegar, etc. In the U.S.A., for
example, tomato paste is defined as

* Present address :

3

Kerbala Canning Administration.

that product that contains not less than
259, of saltfree tomato solids (Can-
ning Trade Almanac, 1955).

Iraq imports about 3000 tons of
tomato paste cach year from Bulgaria.
Italy. Syria, Tunisia. Greece, Czecho-
stovakia and others for a sizable sum
of meney. Tomatees preduced locally
are not sufficient for fresh consumption
and amounts produced each year
depend. usually, on the weather condi-
tions and insect infestation. Kerbala

)
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Canning Factery is the only firm that
produces tomato paste on 2 commescial

scale with a present capacity of aboul

200 tons per season with plans for
fature expansion. This amount is
hardly encugh for even half of the
requirements of the Ministry of Defe-
nse alone (Kerbala Cunning Factory
Records).

The paste produced in Kerbala has
a good flaver. but is not widely
acceptable in the local market. This
may be due to many reasons. the most
important of which are: -

1. Lower wviscosity than imported
pastes, lower even than those hav-
ing similar or lower soluble solids
content.

Ea.)

Less coloring efficiency. This. in
iteelf, enforces the consumer to use
more paste for a higher cost to
give the desired color in the cooked
product.

3. Lesser attractive label on the can.
Kerbala paste-can label carries the
picture of a red tomato on a black

background. This label is the least
desirable among others available in
the market. We were told by many
storc-owners that many a consumer
refuses to buy such cans selely due
to their black label and demands
cans with red labels, the usual color
for all imported cans of tomato
pastes.

While the senior author of this
paper was in charge of Kerbala Cann-
ing Factory, a study was initiated to
improve the tomato paste produced at
Kerbala so as to encourage the consu-
mer to buy the local product with a
pride and not suspicion. Accordingly,
the following investigations were deem-
ed necessary and in order —

1. Tomato paste manufacturing pro-
cess actually used in Kerbala and
its probable improvement so as to
give a similar, if net better, product
than the imported ones.

[~

A comparative analysis of the Ker-
bala and imported tomato pastes
to find out some of the unlawful
practices used in this industry.

MATERTALS AND METHODS

1. Analysis of commercial tomato
pastes :

Samples of all available imperted
tomato pastes were purchased from
local stores. ‘The pastes were com-
pared and analyzed as follows —

(a) Color comparison using full
strength paste and the diluted
1:5 with water.

(b) Taste cvaluation with emphasis
on the presence of cooked or

35

undesirable flavor.

(c) Texture as determined Dby
touching between the fingers
and on the tip of the tongue.
This was useful in determining
smoothness and final fininsh of
pastes.

(d) WViscosity or ability to flow as
seen visually and also by obser-
ving the time taken for 60 ml.
of paste to flow through a fun-
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cum was dissolved in about 13
ml. of hot water then added (o
the juice.

(¢) Corn starch was added to the
third Iot at the rate of about
0.1%, starch in the final paste.
The starch was added in the

same way as that uszd fo
the addition of gum.

All of the above juice lots were
concentrated at 50 60°C under
vacuum to give pastes of about
30—329, soluble sclids.

RESULTS AND DISCUSSION

Analysis of tomato pastes:

Table T lists a summary of the
different analyses mads on all com-
mercial tomato pastes including
that of Kerbala. Individual chara-
cteristics are discussad below -

(a) Color, flavor and texture: The
data indicate that all of the
imporied samples hiave a dark-
er reddish or brown color than
that of Kerbala, This may be
due to several factors impos-
tant among them being the
maturity of raw tomatoes and
the length of the cooking
period during processing.

Unripe tematoss would give
a lighter color. Too much
cocking would produce a
darker colored paste, but this
may also prodnce undesirable
cocked flavor in the final
product as evidenced in samp-
les 6 and 8.

As to the presence of artifi-
cial colers, only one sample
was found to contain soluble
coal-tar dyes. The texture and
final finish of all samples were
acceptable and no large skins
Were present.

() S8alt and ash: There is a wide
variation of salt content. Some
manufacturers add salt to their
pastes up to about 5% without
any declaration of such addi-
tion on the label. Salt is cheap
and it is of course sold in this
casc as tomato paste fora good
profit.

(¢) Vitamin € : The variation in
vitamin C content may be due
to the degree of concentration.

methods of processing used,.

and the age of paste.

Use of heat during manufa-

cture and aging in storage
cause degradation of ascorbic

acid as szen clearly in Table I1.
Here we see that boiling of
tomatoes causes over 809 loss
in vitamin C. Anyway, tomato
paste is not generally used as
a potential source of vitamin

C.

(d) Viscosity: The data indicate
that Kerbala paste has lower
viscosity than all other samp-
les, even lower than those hav-
ing lower soluble solids. This
may be mainly due to the
differences in the methods of
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processing as evidenced by the
wide variation of gums and
pectic acid present in different

samples. These, probably, arc

the main compounds respomnsi-
ble for viscosity.

Based on salt-free total solids,
Kerbala paste contains 1.86%
gums while samples 7 and 8
have 6.70 and 7.67% respec-
tively. The viscosities of latter
samples are also much higher
than that of Kerbala paste.
Although fruits and vegetables
including tomatoes are known
to contain natural gums and
pectins in varying amounts
(Cruess. 1958). no infermation
is available as to whether the
large amounts of these substa-
nces found in the imported
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samples are the resule of Spe-
cial manufacturing processes
or that they have besn added
during manufacture.

Naturally, a process that
could extract these natural
polysaccharides maximally
may prove oseful.

2. Methods of processing :

Accordingly. experiments were
planned to test the cifect of methods
of processing on the extractability
of gums and pectins in the tomato
paste. Cut tomatoes were subjected
to heating temperatures of 82°C
and 100°C respectively prior to the
extraction of juice. An unheated
sample served as control. Table TL
lists' the analyses of pastes thus
produced.
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The results indicate that the three
different manufacturing processes men-
tioned above produce pastes having
similar pectin content but different
levels of gums and starch. Their
viscosities are also different. Amounts
of starch present are inversely propor-
tional to heat applied; the higher the
temperature used the lower is the
starch content. This may be due to the
degradation of starch granules during
heating. On the other hand heating
of tomatoes during manufaciuring
causes an increase in gums of the final
pastes prepared. Thus sample No. 3
which was prepared after boiling the
tomatoes has about 1.24%, gums while
that prepared from the same tomatoes
by the cold process contains only

0.759,. This suggests a greater extrac
tion of gums due to heat.

The data further indicate that
pastes having higher contents of gums
show higher viscosities, Thus sample
No. 3 even after dilution to 13% soluble
solids has a much higher viscosity than
the other two.

3. Addition of starch and gum :

To prove the importance of starch
and gums and their effects on visco-
sity, corn starch and a high grade
acacia gum powder were added to
regular tomato juice just before
concentration into pastes. The

results obtained are presented in
Table III.

Table IIT
Addition of starch and acacia gum and their

effects on the properties of tomato pastes

Scluble
No. Compound added and 9, solids

af
Flu

Viscasity
Visual Time (seconds)
comparison of flow in

funnel to
collect 60 ml.

1. Control 0 30
2. Acacia mum L3 30
3. Corn starch 0.5 30

Low (runny) 6.3
Very high 8.3%
Low (hurry) 6.3

# This number, 8.3 seconds, is the time of flow obtained after diluting the paste with water
to 10.5% solids. The original paste, having 30% solids, has a very high viscosity that it
does mot run through the funnel without dilution,

The data indicate that there is no
change in viscosity due to addition of
starch, but the gum increases the visco-
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sity to such a high degree that even
after dilution to 159 soluble solids the
paste is still viscous and hard to flow.
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EFFECT OF LEVEL OF NITROGEN FERTILIZER AND DATE
OF APPLICATION ON YIELD OF LETTUCE!

Hamid M. Hussien, Muayyad A. Younis, and
Ghazi M. Al-Kawaz

University of Baghdad, College of Agriculture, Abu Ghraib, Iraq,

SUMMARY

A study was conducled to determine effects of rate and date of N fertilizer
application on yield and niirogen content of lettuce at Abu-Ghraib Experiment
Station in 1964—1965.

Statistical analysis of results showed signilicant eflect of rate of N fertilizer
on yield, weight per head. N content of leaves and tolal N uptake at harvest
time. It appeared that 100 ke, of ammonium sulfate per donum was oplimum
under conditions of this experiment. It made little difference to add fertilizer
before or after planting if ammonium sulfate was used,
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INTRODUCTION

Commercial fertilizers and manures
were used to increase crop vields.
Leafy-type vegetables are known to
require more nitrogen fertilizers than
other crops (4). Lettuce is one of the
important vegetable crops in Iraq.
Farmers have been using organic matter
as N fertilizer. Since inorganic nitrogen

is becoming more available for use in
modern farming, a knowledge of the
proper use of these fertilizers is nceded
under Iragi conditions. The purpose
of this work was to determine the effect
of different levels of ammonium sulfate
and time of application on the yield of
lettuce.

MATERIALS AND METHODS

This experiment was carried out at
the Agricultural Experiment Station at
Abu-Ghraib Farm as a (3x4) factorial
experiment in a randomized complete

block design to study the effect of four
rates of nitrogen and three times of
application. The 12 treatment comb-
inations were replicated 6 times.

(1) This work was done at the Arid Zone Research Institute, University of Baghdad,
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Proper soil cultivation was done
and the land was divided into (3x5.5m)
plots. Four rows were planted in each
plot in a manner similar to that used
by local farmers. Seedlings of a variety
of lettuce were transplanted on October
19, 1964.

Rates of fertilizer were: centrol,
50, 100, and 150 kg. of ammonium
sulfate per donum. Times of applica-
tion were ; all amount of fertilizer on
Ociober 12. 1964 (one week before
planting), one half of the amount of
fertilizer added on November 11, 1964
(three weeks after planting) with the
other half of the fertilizer added on
January 31. 1965 (14 wesks after plant-
ing), and all amount of fertilizer added

cn November 11, 1964 (three weeks
after planting). .

Leaf sampling was done on 28/11/
1964, 30/1/1965, and 10/3/1965 (at
harvest time), by taking a number of
leaves from each plot at random. A
composite sample from the 6 plots of
each treatment was preparad for total
N analysis by the Kjeldahl method.
Soil samples from each plot were taken
for electrical conductivity (EC) deter-
mination using a conductivity bridge.

Total nitrogen uptake was calculated
for the total dry matter assuming a
meisture content of 94.8% (2).

All data were analyzed statistically
by the methods outlined by Li (5).

RESULTS AND DISCUSSION

Analysis of variance of EC values
showed no significant statistical differe-
nce (39 level of probability) among
means of EC for treatment. Means of
EC for all blocks except block 3 were
uniform. Block 3 had a higher EC
mean. However, the overall mean of
EC was 3.67 which is not generally
considered limiting for plant growth.

Since number of heads per plot
varied, an analysis of covariance for

Tabie 1. Adjusted Means of Yield in

yield and number of heads was conduc-
ted. Table 1 shows mean yields in kg,
ser plot adjusted for a uniform number
of heads per plot equal to 117 which
was the overall mean for number of
heads per plot. Different levels of
nitrogen fertilizer caused lighly signifi-
cant (19, level of probability) differen-
ces in yield of lettuce. Fig. 1 shows the
relationship between adjusted yield and
amount of fertilizer.

kg./plot for Treatments : (adiusted for

a uniform number of heads/plot 117).

Date of fertilizer

kg./donum* fertilizer

application _O_—_ 5_0 100 I_SE Meag.
12/10 2952 3561 4046 3791 35.88
25/11 and 31/1 2806 3531 4069 4510 37.29
2511 2484 3630 46.75 41.01 37.23
Mean 2747 3574 4263 41.34 36.80

* Donum = 2500 M2
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Table 2. t-values for comparison among adjusted yield means for amount of

fertilizer.
kg./donum 0 50 100
50 3.800**
100 211+ 2.393*
150 4.751%* 1.948+ 0.449 n.s.

#% Table | 01, 54 DE.=2,672
* Table t .05, 54 DF.=2.006
t Table t .10, 54 DFE.=1676

Table 2 gives the t-valugs for comp-
arison among means of yield for level
of fertilizer. It can be seen from table
1 that O fertilizer gave the lowest
yield of 2747 kg/plot. The amount
of yield increased significantly to 35.74
kg/plot, when 30 kg/donum of fertili-
zer was added. Another significant
mcrease to 42.63 kg / plot occurred with
100 ke /donum of fertilizer. However,
increasing the amount of fertilizer to
150 kg/donum did not cause a further
increase in yield but rather showed a
slight decline to 41,34 kg/plot. There-
fore, these values suggest that a 100
kg/donum of N fertilizer would be
optimum under these conditions.

The leveling off in yield with further
increase in fertilizer is in agreement
with the results obtained by other
workers (1,3.7).

Using 50 and 100 kg. per donum

of fertilizer was found profitable by
calculating the cost of fertilizer and
increase in yalue of yield.

As for time of applying the fertilizer,
there was no significant difference in
adjusted means of yield. This, however.
might have been due to the fact that
ammonium sulfate ions are held longer
in the seil than nitrate ions (6). How-
cver, from the standpoint of good
management, a single application about
six weeks after planting might be desir-
able,

The interaction between rate of
fertilizer and date of application was
not significant in adjusted vield.

Similar results to these were obtained
when an analysis of variance was cond-
ucted on the weight (in grams) per head
(Table 3).

46

s 1[I

|

L
[l

La[LL




alinahbbidgsarihlinginkh

athbbbianah ik

sk b

ki i

1iAkAS

Akt bk b b LALLM bbb e s lhbiakahbhi oL ks U Labigan L L

3
3

Table 3. Means of weight per head (in grams) for treatments

Date of fertilizer

kg./donum fertilizer

S - - Mean
application 0 50 100 150
12/10 297 292 370 318 319
25/11 and 31/1 254 313 322 372 315
2511 230 301 404 372 327
Mean 260 302 365 354 320

The nitrogen content of leaves on
November 28 and January 30 (Tables 4
and 5) showed no significant effect of
either rate of fertilizer or date of its
applicaticn. However, there was sign-
ificant increase in nitrogen content of
leaves with increase in rate of fertilizer

(Table 6 and Fig. 2).  Date of applica-
tion did not cause significant difference
in nitrogen content of leaves at harvest
time. These results substantiate our
previous conclusion that the rate of
application and not the time was the
influential factor in this study.

Table 4. Average N percentage of lettuce leaves (dry wt. basis) on November

28.

Date of fertilizer
application

kg./donum fertilizer
Mean

0 50 100 150

12/10

25/11 and 31/

4313 3900 4225 4345 4196
4020 4.145 4430 4550 4.286

4265 4185 4835 4220 4.376

4199 4077 4497 4372 4286
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Table 5. Average N percentage of lettuce leaves (dry wt. basis) on Jan. 30.

Date of fertilizer

kg./donum fertilizer

A - —— Mean
applicatiou 0 50 100 150

12/10

85111 and 3100 3035 24935 3196 3105 3043

25/11 3118 3028 3120 3285  3.138

Mearn 3015 2963 3139 3203 3080

Table 6. Average N perceniage of lettuce leaves (dry wt. basis) at harvest time-

Date of fertilizer

kg./donum fertilizer

application = bean
a 0 50 100 150
12/10 1996 1999 2310 2470 2194
25/ 11and 3111 1.840 2.093 2.277 2545  2.189
25/11 1,756 1973 2390 2433 2138
Mean 1.864 2022 2326 2483 2174
Table 7. Total N uptake of lettuce in kg./6 plots at harvest time.
Date of fertilizer g Centiin forHiveg
application e S
' 0 50 100 150
12/10 (LEGT 2297 OR824 F <0201« L {H24D,
25/11 and 31/1 0.162 0232 0298 0375 0267
25/11 0.135 0.229 03352 0303 0255
Mean 0.155 0230 0311 0323 0255
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Table 7 and Fig. 3 show total
nitrogen uptake at harvest time. In this

case also, significant difterences were

found due to rate of fertilizer. With
zero N the total N content of lettuce
from six plots was 0.155 kg. By adding
50kg. per doenum of ammonium sulfate,

the total N uptake was 0.230kg. per six
plots. Another significant increase to
0.311 kg. occurred when 100 kg. of
fertilizer was added. Again, no further
increase occurred with the highest
amount of fertilizer used in this exper-
iment.

LITERATURE CITED

1. Beckenbaeh, J, R. ef al. Crisp-
head lettuee in Florida. FL Bull.
365, 1941,

2, Urafts, A. 5. ef al. Water in phy-
siology of plants. Chreniea
Botanica, Walthan, Mass, USA,
1944

3. Grifiths, AF. and AMH. Finch.
Further Studies on the Response
of Liettuce to Fertilization. Ariz.
Bull. 199, 1945,

4. Knott, J.K. Vegetable Growing.
Ilenry Kimpton, London, 1955.

8

Li, Jerome C.R. Tutroduetion to
Statistical Inference. Fdwards
Brothers, Ine. Ann Arhor, Michi-
gan. 1957,

6. Millar, O.F. Soil Fertility. John

Wiley and Sons Ine, New York.
1955.

. Thompson, I €. Vegctable
Crops. MeGraw-Hill Book (fo.
Ine. New York, 1949,

51

(LLLEL

mmm

1

AR




EGG QUALITY OF SOME
STANDARD BREEDS IN IRAQ

M.F. Amer, H. Al-Fayadh and M, Al-Shadeedi

University of Baghdad, College of Agriculture, Abu-Ghraib, Iraq.

SUMMARY

This research was carried oul at the College ol Agriculture, Abu Ghraib,
lrag. Eggs laid by White Plymouth Rocks, Rhode Island Reds, New Hampshires
and Single Comb White Leghorns were used in this experiment. Resulis obtained
may be summarized as follows :

1. New Hampshire eggs were the heaviest, while eggs of Rhode Island Reds
were the lightest. Significant differences existed among breeds.

2. Yolks wvaried in weight among breeds. White Rocks were larger, while

R. I. Reds were smaller. When yolks were calculated as percentage to entire

ege weight, Single Comb White Leghorn eggs comprised the highest

percentage: Significant dillerences were found among breeds.

The same trend was approached with respect to the albumen of the eggs.

4. Shells varied in weight, but lhere were no significant differences between
breeds.

5. Shell thickness varied according to breeds. Eggs of New Hampshire were
the thickest, while eggs of Single Comb White Leghorn were the thinnesl.

6. Figures of Haugh Units indicate that While Rocks are of superior interior
quality followed by R.LR.. N. Hampshire, and Leghorn.
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INTRODUCTION

Recently, increasing attention has quality. The aim is more nearly uni-
been directed toward interior egg form quality that is pleasing to both
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poultry man and the consumer. This
research was carried out to make a
comparative study among standard
breeds of chicken under Tragi condition
with respect to egg quality.

A. Egg Components :

There are considerable variations in
the percentages of egg components
among strains and among the individ-
vals within each strain ( BDawson.
Shampion, Davidson and Zindel, 1954.)
Contrary to that, Taylor and Martin
(1928) stated that among chickens,
there are no detectable breed differen-
ces in the degree of variability with
respect to the weight of the major
components of eggs,

Hafez and Kamar (1956), El-Ayadi
(1956), El-Warraki (1957), Amer
(1959) and El-Ibiary (1963) stated that
native eggs exhibited a higher percent-
age of yolks compared to those of
foreign breeds. When the comparison
was made among foreign breeds, Mas-
zaro (1934) found that the ratio of yolk
weight to total egg smaller in Rhode
Island Red compared to that in other
breeds studied.

B. Egg Quality :

Top grade eggs are those which

seem to be most attractive in appear-
ance to the consumer, produce best
results in cookery, contain maximum
nutritional values and safisfy the con-
sumer. FErasmus (1954) reported that
there are differences among inbred
lines with regard to shell thickness.
Baelum (1954) stated that the thick
albumen was superior in height in New
Hampshire and Rhode Island Red than
in Leghorn ones.

King and Hall (1955) agreed with
the previous result showing the super-
iority of New Hampshire birds in
albumen quality than other breeds
studied, Haugh Units, yolk index and
thick albumen diameter were believed
to be the most practical interior quality
measurements for the evaluation of
eggs (Wisley and Stadelman, 19359.)
Hall and Helbacka (1939) found that
the H.U. of Rhode Island Red eggs was
79.0. while Muller (1959) found it to be
82.0. Eisen and Bahren (1963) found
that albumen height was 5.2 mm. and
that the H.U. was 68.89. With regard
to yolk index of Egyptian market eggs,
El-Ibiary (1963) stated that it was 0.52
during January and 0.39 during June
with an over-all average of 0.44 for the
entire year. He added that yolk index

larger in fresh eggs than in those which
were not fresh.

MATERIALS AND METHODS

One hundred and twenty five cggs
(five eggs daily during winter) from
each of the four foreign breeds studied,
namely New Hampshire, Rhode Island
Red, White Plymouth Rock and Single
Comb White Leghorn were used in this
study. Eggs were chosen at randon

from those laid by the flock belonging
to the Poultry Farm, Faculty of Agri-
culture at Abu Ghraib, Baghdad Univ-
ersity. The Points studied and method
of measuring were summarized in the
following table
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Characteristics studied Method of Measurements

1. Egg Components 1—The method used by Salch (1948)
and Amer (1959).

2. Thick albumen height 2—Tripod mounted Ames micrometer.
Fig. I, but modified.

3. Yolk index 3—It is the ratio of the height of the

yolk which was measured by the prev-
ious, apparatus and the diameter which
was measured by means of a calipar.

4. Haugh Units (H. U.) 41t is measured by using the interior.
cge quality calculator (Fig. 2).
5. Shell thickness 5—After shells were washed, dried in

an oven at 1050 €. for 24 hours, an
Ames watch-like micrometer was used
for measuring shell thickness. (Fig. 3).

Statistical analysis were carried out according to Snedecor (1946).

RESULTS AND DISCUSSION
1. Egg Weight: Table I presents mean heavier followed by W. Rocks, S.C.

egg weight in grams and that of W. Leghorns and Rhode Island
the components of eggs according Reds as the mean weights in grams
to breeds. It could be easily obser- were: 60.82, 57.69, 55.20, and 54.20
ved that New Hampshire eggs are grams for the breeds, respectively.

Table 1. Weight of Egges and their components in grams for various breeds

studied.
Breeds Egg Weight Shell Yolk Albumen
Gm. Gm. % Gm. o4 Gm. %

New Hampshire 60.82 5.13 846 1693 27.83 38.76  63.71
Rhode 1. Red 5420 4.64 856 1480 27.36 3476  64.08
White Rock 5769 15057 18.TS 17.66  30.61 3498 60.64
S.C.W.Leghorn 5520 5.02 9.09 17.50  31.70 3248 5921
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Each two breeds compared and tests of significance were calculated and

shown in Table 2.

Table 2. Test of Significance Between Each two Breeds.

.Bl"ecd.‘i (:_‘-ompared ‘Te\“;f O’[ Fgg She]l YOIk A]bumen
significance
New Hampshire and L:S.D. 2.48 0.44 1.11 227
Rhode Island Red. Difference 6.62++ 042 243 4.00+
New Hampshire and 18D 248 0.44 1.11 227
White Plymouth Rock. Difference 3.13+ .08 0.73 3.781
New Hampshire and LSD. 248 0.44 1.11 2.27
S. C.W. Leghorn. Difference 3:627F 0.11 0.63 6,28+~
Rhode TIsland Red and  L.S.D. 248 0.44 i 22T
White Plymouth Rock. Difference 349+ 041 2.86+ 0.22
Rhode Island Red and  L.S.D. 248 0.44 111 2.27
S. C.'W. Leghorn. Difference 1.00 0.38 2.70+ 228+

White Plymouth Rock  L.S.D.
and S.C.W. Leghorn Difference

248 0.44 111 227
249+ 0.03 0.16 2:50+

**Highly significant at 0,01 level.
# Significant at 0.05 level.

Highly significant differences were
found between egg weight of New
Hampshires and Rhode Island Reds on
one hand or S. C. White Leghorns on
the other., Significant difference
was also found between White Rock
and either R.T. Red or New Hampshire
ones or Leghorns. Contrary to that,
there were no significant differences
between R.I. Red eggs and S.C. W,
Leghorn ones with respect to egg weight.
These resuits hold true with those
found by Moustageer (1958) and Amer
(1959) who stated that breeds differed
significantly in their egg weight.

2. Egg Components :
A. Yolk

Weight :  Average weight in
grams for yolk of the different breeds
is shown in Table [. These weights
ranged between 14.80 and 17.66 arams.
White Rock eggs possess the larger
yolks of 17.66 grams, while Rhode
Island Red ones have the smallest
yolks. New Hampshire eggs and Leg-
horn eggs came in between. When
yolks were calculated as percentage to
total egg weights, S.C.W. Leghorn eggs
comprised the highest percentage of
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volkk (31.709) followed by those of
White Rocks (30.61%,). New Hamp-
shires (27.83%) and Rhode [sland
Reds (27.36% ). However. Table 2
indicates that sigmificant differences
were found only bétween Rhode
Istand Red yoiks and New Hampshire
yolks on one hand and Leghorn ones
on the other, The same significant

Table 3. Estimates of egg quality in

difference was found between Rhode
Isiand Red and White Rock.

Yolk index: The yolk index was
calculated as the ratio of yolk height
and yolk diameter. Heights and dia-
meters of yolks for the breeds are
shown in Table 3.

the breeds studied.

Albumen ; Yolk
Breeds. heicht H. U, Hclgh.[ Diam.  Index She’]l'
2 in thick.
mm. e, cm. Tnch
New Hampshire 97 99.8 2.04 4.16 0.490 0.148

Rhode Island Red 103 100.8
White P. Rock 10.8 102.1

S.C.W. Leghom 9.1 9

h
W

1.70 4.12 0412 0.140
2.08 4.17 0.498 0.143

1.95 413 0472 0.131

Height and diameter of yolk
showed the same trend in a given
breed. They were the largest in White
Rocks and the smallest in the Rhode
Island Reds while those of lLeghorn
and New Hampshires were in between.
Yolk indices were caleulated and was
easily observed that White Rocks gave
the highest of (0.498, followed by New
Hampshires ( 0490 ), Leghorns

(0.472) and Rhode Island Red (0.412).
This means that White Rock eggs are
the best. while the Rhode Tsland Reds
are lower in quality in this respect.
However. Table 4 shows that there is
no significant difference between New
Hampshire and White Rock eggs or
between the New Hampshire and Leg-
hem eggs with regard to yolk index.
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Table 4. Test of significance between each two breeds for data presented in

Table 3.

Bresis Test of .Charactenstms Studied
sionificance Albumen Haugh  ¥Yolk Sheil
= ~ height Units index  thickness

New Hampshire and LS. 0.7 153 0.062 0.008
Rhode Isltand Red. Difference (.6 1.0 0.078++ 0.008
New Hampshire and | B 0.7 {2} 0.022 0.008
White Plvmouth Rock. Difference LI+ 23+ 0008 0.005
New Hampshire and LSD. 0.7 1.3 (0:022 0.008
S. C. W. Leghorn, Difference 0.6 43+ 0018 0.017++
Rhode Island Red L.S.D. 0.7 13 0022 0.008
and White Rock. Difference 0.5 1.3 1.086++ 0.003
Rhode Tsland Red LS.D, 0.7 13 0.022 0.608
and Leghorn Difference 1.27% 5.3t+ 0.060++ 0.009+
White P. Rock and [y 0.7 13 0.022 0.008
S.C. W. Leghorn. Difference 1.7+ 6.61F 0026+ 0.012+

#=Highly significant at 0.1 level.
* Significant at 0.03 level.

B. Albumen :

Weight : The greal amount
of albumen was found in New Hamp-
shire. eggs (38.76 grams) while the
feast amount was found m S.C.W.
Leghorn (3248 grams) as shown in
Table L. When this absclute amount
was calculated as percentage of the
whole egg, Rhode Island Red eggs
had the highest estimate of 64.08%
followed by New Hampshires
(63.7190), White Rocks (60.649.),
and the Leghorn eggs (39.21%).
However, tests of significance showed
that there were no significant differ-

ence between Rhode Island Reds and
White Rocks with respect to albumen
weight. Significant differences were
noticed between any two other breeds
in this respect.

Height: Data presented in Table
3 show the albumen height for all
eggs.  Estimates could be arranged
as follows: 10.8, 10.3. 9.7, and 9.1
millimeters for White Rocks, Rhode
Island Reds. New Hampshires and S.C.
W. Leghorns, respectively. White
Rocks showed superiority in this
respect. When this data were statisti-
cally analyzed, as shown in Table 4. it
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was found that there were no significant
differences between New Hampshire
eggs and R. I. Reds, between New
Hampshire eggs and Leghorn or

between Rhode Island Reds and White

Rocks. On the other hand, significant
difference was existed between each
other two comparisons.

Haugh Units: Evaluation of eggs
by means of Haugh Units is considered
among the valuable methods for deter-
mining egg quality. Estimates of Haugh
Units are presented in Table 3, White
Plymouth Rock eggs possessed the high-
est value indicating their superiority
over eggs of the other breeds in this
study. Average Haugh Units were:
102.1, 100.8, 99.8, and 95.5 for White
Plymouth Rock, Rhode Island Red.
New Hampshire and S.C.W. Leghorn
eggs. respectively, Tests of significance
between each two breeds were calcula-
ted and shown in Table 4. Highly
significant  difference was found
between S.C.W. Leghorn eggs on one
hand and Rhode Island Red or White
Rock on the other. Significant differen-
ce was found also between New Hamp-
shire and both White Rock and S.C.W.
Leghorn.

@. Shell

Weight : Average shell weight
ranged between 4.64 gms. and 5.13
grams and that New Hampshire eggs

possessed the heavier shells of 3513
grams followed by White Rocks,
(5.05 gms.), Leghorns (3.02 gms.) and
R. L. Red eggs (4.64 gms). Percentage
of shell weight compared 1o the entire
egg weight is shown in Table 1. Average
percentages ranged between 8.469, and
9.09%. However, Table 4 indicates
that there were no significant differences
between each two breeds in respact (0
shell weight. These results are in
harmony with those found by Mousta-
geer (1939).

Thickness : Another characteristic
with regard to shell was studied. This
characteristic 1s shell thickness whic's
was estimated and presented in Table 3.
Average shell thickness ranged betweszn
0.131 and 0.148 inches. S.C. White
Leghorn eggs have the thinnest shells
(0.131). This may cause the breakage
of eggs during transportation. New
Hampshire eggs have the thickest
shells (0.148 inches). However,
Table 4 showed that there were no
significant differences in shell thickness
between New Hampshire and R.I. Red
or between New Hampshire and W.
Rocks and between Rhode Island Red
and Single Comb White Leghorn.
Highly Significant differences were
found between New Hampshire and S.
C. White Leghorn shells. Only signific-
ant difference was found between
White Reck and Leghorn shells.

CONCLUSION

Characteristics studied in this experi-
ment are the most practical production
for interior cgg quality. They may
encourage other investigators to study

the relationship between egz quality
and marketing channels 1o reduce loss
in internal egg quality,
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DEMAND AND PRICE ANALYSIS OF MEAT IN IRAQ

Mohammed M.A. Ahmed and Hikmat A. Al-Roumi
University of Baghdad, College of Agriculiure Abu-Ghraib, Irag

SUMMARY

The principal objectives of this study were to review and analyze supply.
consumption and price trends of a selecled group of meats during 195364,
and to project prices to 1975,

The rtesults of the analysis showed that the consumption of meal has
increased at a rate fasler than the rate of increase in its supply. It may have
been partly for this reason that mutton and beef prices have increased al
relatively rapid rates (7.5% and 109% respectively per wyear) during 1933 61.
Mution and beef prices are expected to be 440 and 360 fils, respectively in
1975.

A policy of importing certain guantities of meat while domestic production
is expanded was suggesied to prevent a further hike in meat prices in Trag.
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INTRODUCTION

The livestock industry contributes
a high percentage of lrag’s national
income from agriculture. During 1961,
the livestock industry contributed
about 479% of the national income
from agriculture (4). During 1953—61.
the economic importance of the live-
stock industry has increased. relative to
the agricultural sector of the economy
as a whole. Although the income from
livestock increased at a rate of about
49 per year, the income received from
agriculture as a whole increased at a
vearly rate of about 19 (4).

In spite of the rapid rate of increase
in the economic importance of the live-
stock industry, little attention has been

directed tewards improving the quality
and the productivity of Tragi livestock
(4). This situation is expected to have
an adverse effect on the availability of
livestock products on the market. TIf
this shortage of livestock products is
accompanied by an increase in
demand, the price increase will tend to
accelerate. For this reason, an econo-
mic study of the livestock industry will
e of great value to the economy of
Iraq. The results of such study may
assist individual producers and national
agricultural planners to formulate long-
range production policies that will meet
future increases in demand.

Since the study of the livestock
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cconomy has several aspects and the
aulhors have only a limited amount of
time, this report will be concerned only
with the analysis of meat industry in
Iraq. Specifically. the principal objec-
tives of this report are to:

|. Review the historical trends of
supply, consumption and prices
of a selected group of meats

(mutton, goat, beef, buffalo, and
camel) during 1953—54, and

1

To project meat prices to 1975
in the light of the projected
values of the factors (meat sup-
ply. population, national income
and time) which were consid-
ered to influence meat prices in
Iraqg.

MATERIALS AND PRODCEDURE

The data which was utilized for this
study covered the years 1953—64.
Simple statistical and multiple correla-

tion and regression techniques were
used in the analysis of the data.

RESULTS

The results of the analysis showed
that the per capita supply of all mear
has increased the most during 1953-57
(Figure 1). It reached its peak in 1960
and declined slightly during 1960-—64.
The per capita consumption of all meat
has followed the same patlern of
change as that of the per capita supply
(Fig. 1). However, the supply of meat
has lagged behind its consumption.(*)
While the per capita supply of all meat
increased at a yearly rate of about 3%,
the per capita consumption increased at
a rate of about 55 a vear, during the:
vears indicated above. Thus, it appears
that the supply of all red meat has
lageed behind its consumption at a
yearly rate of about 2%. That's why
the gap between supply and consump-

tion has narrowed during the past years
until they overlapped in 1939 and later
vears. In spite of the fact that mutton
contributed. on the average, more than
507 of all meat supplied, its per capita
supply has lagzed the most behind its
consumption. The per capita supply
of mutton has increased at a yearly rate
of less than 29%. while its per capita
consumption has increased at a rate of
about 5Y; (Tables 1 & 2), These
changes in the per capita supply and
consumption appear to have been
accompanied by a rapid increase in the
per capita real income of the Iragi
consumers. During 1953—64 the per
capita real income increased at about
6.5% per year (Table 3). Furthermore,
the population of Iraqg has increased at

{*) Irag was a regular net exporter of livestock until 1959, THowever there was no export
during the years which followed 1959. During 195964, livestock production has been
directed to satisfy the domestic demand for meat and to expand livestock inventories,
especially sheep, caitle and water buffalo. Nevertheless, goat and camel inventories
appear lo have been declined during ihe past years. (Sce ID.G. Animal Resources and
Veternary Services, Annual Reporis for the years 1953—64, Baghdad, Traq),
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Table 1. Estimates of per capita consumptions (Kilograms per person) of
meats by classes, carcass weight, Iraq 1953—1964.%

Goat Water Camel All
Year Mutton Beef Buffalo
Meat Meat Meat Meat
1953 3919 1181 2.251 333 077 7.761
1954 4.793 1.357 2967 350 075 9.542
1955 5404 1:327 3.357 317 073 10.478
1956 5.676 1.557 3.603 B0 072 11.245
1957 3.802 1.853 3.870 375 A17 12.017
1958 6.278 1.560 3.667 344 .160 12.009
1959 6.317 1.753 3.877 449 55 12.531
1960 6.708 1.535 3.903 484 352 12.982
1961 6.510 1.680 3.726 475 410 12.801
1962 6.163 1.849 3.584 31 275 12.188
1963 6.395 1.332 3.741 476 269 12.213
1964 6.090 1.313 4.035 489 265 12.194
# BSource :
1. Hasseb, K. “The estimate of the National Income in Trag 1953617, Beirut, Lehanon,
2, %gi:r%wmtc General of Animal Resources and Veterinary services (Unpublished data,

3. Asker, A.A., et al. “Effect of Docking on Growth and Development of Awassi Lambs”
Coll. of Agri. Abu-Ghraib. Univ, of Baghdad, Irag.

Table 2. Apparent Per Capita Supply (in Kilograms) of Meats by Classes,
Carcass Weight, Irag, 1953—1964.

Goat Water Camel All
Year Mutton Beef Buffalo

Meat Meat Meat Meat
1953 5.116 1.334 2.336 B30 077 9.196
1954 5.523 1.485 3.033 350 075 10466
1955 5.727 1.403 3.390 318 073 10911
1956 5.826 1.648 3.603 335 072 11.484
1957 5955 1915 3.886 375 JA07 12.248
1958 6.614 1.614 3713 244 Jd61 12.446
1959 6.317 1.753 3.877 449 135 12.531
1960 6.708 1.535 3.903 484 352 12982
1961 6.579 1.680 3.726 A75 410 12.870
1962 6.182 1.849 3.584 317 275 12.207
1963 6.378 1.332 3755 A76 269 12210
1964 6.192 1.313 4.035 489 265 12.194

Source: Table 1 plus meat equivalent of livestock net export (D.G. Animal Resources and
Veterinary Services, Baghdad, Irag). )
Note : In this case, the per capita supply = per capita consumption + per capita net export
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Table 3. National Income, implicit Price Index, Population and Per Capita

Income, lray, 1953—1964.

Naticnal(z) Implicit)
Year Income Price Index
(Million ID) 1956=100

National(z) Populationtd) Per Capita

1953 2459 L T
1954 285.8 88.6
1955 291.2 96.6
1956 337.6 100.0
1957 3554 101.0
1958 3787 103.2
1959 396.1 106.3
1960 449.7 106.0
1961 485.7 1033
1962 5277 104.7
1963 573.3 1059
1964 622.8 107.1

Income Million Income

1956 Prices Persons (ID)

(Million ID)
265.2 5.864 45.2
322.5 6.000 51.9
3014 6.136 49.1
337.6 6.272 54.3
33518 6.408 54.9
367.0 6.544 56.1
372.6 6.680 55.6
4241 6.816 62.2
470.3 6.952 67.6
504.0 7.088 71.1
541.3 7.244 74.7
581.3 7.360 79.6

o

(a) Adapted from (Eslimates of the National Income in Irag. 1953 61) by Dr. K. Haseeb
Note : The 1962, 1963 and 1964 figures were based on the 1933—61 estimales.

(b) The populalion estimates are based on the populaiion census for the years 1957, 1947,
and 1934, compiled by the General Bureau of Population Census, Baghdad, Iraq.

a yearly rate of about 2%, during the
years indicated above (Table 3). Thus.
the changes in the values of the price
determining factors appear to be favor-
able for a rapid rate of increase in meat
prices. It may have been for these
reasons that the mutton and beef prices
hayve increased at yearly rates of 7.539,
and 109 respectively (Table 4).(*)

Several price estimating equations
were derived from the mutton and beef
data. Two of these cguations were

mutton and beef price analysis.

{*] Due to lack of price data for goat, buffalo, and camel meats emphasis was placed on

found te fit mutton and beef data best
(Footnete Table 5). Due to a high
intercorrelation among the independent
variables. the standard errors of the
mdividual regression coefficients were
relatively high (Table 35). For this
reason, care must be exercised in inter-
preting the regression coeflicients,

The values of the price determining
factors were projected to 1975. These
values were inserted into the price est-
imating equations in order to project
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Table 4. Actual and the Estimated Per Kilogram Prices of Mufton and Beef.

19531964, Irag, Projected to 1975.

Mutton Beef
Years — = L ek ol
Actual Estimated Actual Estimated
Price(a) Price(b) Price(@) Price(b)
Fils Fils Fils Fils
1953 167 164 121 114
1954 187 180 134 147
1955 185 193 140 139
1956 208 208 161 162
1957 233 225 172 163
1958 213 226 166 176
1959 227 243 169 173
1960 256 250 206 204
1961 296 262 242 226
1962 242 276 239 238
1963 298 289 245 254
1964 317 314 268 268
1975 - 4o — 359

(a) Source : Price data were obtained from :

(1) Statistical Abstracts of the Ministry of Economics, Baghdad, Iraq (1953—36).

(2) Publications of the Chamber of Commerce, Baghdad, Iraq (1953-—356),

(3) Price data for 1957—1964 were obtained from the Weekly Price Reviews of (he Dept.

Nuotes

of Agric. Economics, Ministry of Agriculture,

For the years 1953—1956, the price da{z_\ was available for the Hwas of Mosul,
Baghdad and Basrah only. However, price data for all 14 Liwas of Irag were
available for the years 1957—64. For this reason, regional prices were adjusted
for the years 1953—36 in the light of the 1957—64 data.

The data in the above table is weighted average of the retail meat preies by regions
in Irag. The original data was deflated by the implicit price (See Table 3 for the

implicit price index).

(b) See footnote Table 5.
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Table 5. Simple Correlation Matrix for the Variables Included in the Study

X, %, X, 52, X X,
E X 1.00 95 93 72 71 93
5 1.00 97 il 66 98
X, 1.00 80 74 96
X, 1.00 92 65
X, 1.00 62
X 1.00

Price Equations :

R2=0.88

=097

Where :

Figures in Parantheses are t— values
X, = Fils/Kilogram
X, = Fils/Kilogram

X, = per capita real income (ID/person)

mutton and beef prices to 19735,

be about 440 and about 360 Fils. 1964—75 (Table 4).

DISCUSSION

can be concluded that the mutton and
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Mutton (a) X,= 156427 + 12.725X, — 15.05.X, + 23.803X,
(149.743)*  (-0.725) (0.786)

Beef (b)Y X,= —102 + 12.509X, — 9.170X, + 4.159X,
(1.324) (-0.620)  (35.30)*

Xy — Years (1953 = [, 1954 = 2...1964 = 12)
X, = Kilograms of mutton per person (net supply)
X. = Kilograms of beef per person (net supply)

*Significantly different from zero at 1% probability level.

respectively. in 1975, an average yearly
Mutton and beef prices are expected to rate of increase of about 7% during

From the preceding discussion, it beef prices have increased at relatively
rapid rates during the past years. The
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The last approach appears to be and results in an increase in farm

the most appropriate technique to be income in the long run.
followed, since it stabilizes meat prices

1
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CHEMICAL COMPOSITION AND NUTRITIVE VALUE OF

SOME IRAQI FEED-STUEF

M.A. Raafat and Medhat AVHassani,

University of Baghdad, College of Agriculture, Abu-Ghraib, Iraq.

SUMMARY

1. Feeding experiments were carried out on sheep in metabolic cages where
the digestion coefficients were calculated, and total digestible nutrients and

starch values were established.

s

Alfalfa hay and green showed high Protein where digestible protein was

10.36%, for hay and 2.93°% for green.

9%}

cantent.

Barley and wheat straw showed low prolein content and very high fibre

4. Nutritive Ratios for alfalfa hay, green, barley straw and wheat straw  were
3.92. 399, 3284, and 3326, respectively.
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INTRODUCTION
Establishing a new system for Protein. Starch Value as Kellners’

preparing adequate rations for feeding
animals is urgently needed in Iraq.
This system requires an exact scientific
survey, which is lacking as to the
chemical composition, nutritive value
and practical potentialities of all differ-
ent local feeds used for animals and

poultry.

Inadequate data of some of these
feedstuffs became available in recent
years. This indicated an urgent need
for wide study on the chemical compo-
sition, digestion coefficient. Digestible

Theory (4), and the Total Digestible
Nutrients as Morrison’s Standards (5).
which is the aim of this work.

No such work had been carried out
in Iraq before, except few experiments
were carried out by Richter and
Becker (7) and (8) on dates and its
by-products.

Therefore, it was found necessary
to conduct such studies in Irag. This
work was carried out for the first time
on some local feedstuff using Awassi
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sheep under similar environmental
conditions which helped us to initiate
a plan of research on all local feed-
stuffs which are needed for further
establishment of animal rations requir-
ed for all types of production such as
meat, milk, wool and egg production
on a scientific basis.

This study may help in determining
the mineral balances in different types
of farm animals.

This paper forms Part T on the
study of roughages as alfalfa, green
and dry as hay, barley straw, and
wheat straw,

MATERIALS AND METHODS

A. Chemical Analysis:

Methods of analysis for moisture.
crude protein, crude fat, crude fibre
and mineral matters are those used by
Ghoneim et al (2), while nitrogen free
extractive is calculated by difference
for all feeds and faeces. Results were
calculated as fresh food offered to
animal also calculated in total dry
matter.

B. Digestibility Trials:

Animals used in the experiments
were matare castrated one year old
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Awassi sheep. Four metabolic cages
were used at a time and the experiment
was carried out in duplicate and the
results were averaged for the same
feed. The system of experiment applied
was that explained by Ghoneim and
Raafat (3).

Urine and faeces were collected
daily during the twelve days of the
experiment.

Best results were obtained by the
use of the metabolic cages which were
specially designed by Raafat as shown
in Figures (1) and (2).
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Fig.

2

Side view of the modified metabolic cage using sheep showing the system
of urine colleciion, and boxes for offering food and water to animals in the

experiment.

The cages were so constructed that
food and water were spaced apart,
while faeces and urine can be collected
separately every day during the experi-
ment. The cages were also made to
stand the local conditicns in Irag and
may be used for feeding green fodders

as well as dry concentrates.

Four digestibility trials were condu-
cted on alfalfa green (one year, 2 years,
3 years, and mixed cuts) as well as
alfalfa hay, barley straw. and wheat
straw.

RESULTS AND DISCUSSIONS

This is a study to investigate and

establish the chemical composition of

the four different roughages. the data
of which are tabulated in Table 1.
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Table 1

Alfalfa Alfalfa Barley Wheat

Componcat Hay green straw straw

Moisture 9.33 79.09 8.34&L 8.00
Dry Matter 90.67 20.91 91.66 92.00
Mineral Matter 11.234 245 617 9.43
Crude Protein 14.063 3.52 2.33 2.89
Crude Fibre 30.928 521 40.86 41.72
Crude Fat 3.609 0.53 1.27 1.04
N.FE. 30.836 9.30 - 31.03 36.92

Feeding experiments were carried
out on sheep in metabolic cages where
the digestion coefficients were
calculated. Accordingly, the digestible

nutrients were calculated and starch
values were also established as shown
in Table 2.

Table 2
_ i Digestible Starch T.D.N.
Feedstu Protein Valuz
Alfalfa Hay 10.36 31.34 50.535
Alfalfa Green 2.93 12.65 i4.62
Barley Straw 0.12 15.12 39.33
Wheat Straw 0.01 9.09 3327

The starch value was calculated
after Kellner (4) using his factors and
his fibre deduction tables.

Appendix I and II show the final
results of these experiments.

These results showed that alfalfa
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whether green or dry as hay is high in
protein content where the digestible
protein for hay 10.369 and 2.939% for
green. These results as well as S.V. &
T.D.N. agree with many research
workers (5), (6) & (9). The same
figures were also obtained for starch
value and digestible protein.
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In case of barley straw the results
showed that it is very low in digestible
protein (0.129%) while the S.V. and
T. D. N. are 15.12% and 39.53%
respectively.

Although these figures are lower
than those obtained by (5), (6) and (9).
yet they are still close to the results
obtained,

Wheat straw showed the lowest
figures of all the four feedstuff experi-
mented on and they are lower
than those of (5). (6) and (9). Further
study is needed to clarify these results.
This will be re-experimented on to
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establish the new figures for wheat
straw to be compared with the other
results.

Alfalfa hay and green showed high
protein content where digestible protein
was 10.36% for hay and 2.93Y% for
greern.

Barley and wheat straw showed low
protein content and very high fibre
content.

Nutritive ratios were calculated for
alfalfa hay, green, barley straw, and
wheat straw and were, 3.92, 399, 3284
and 332.6 respectively,
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