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A PRELIMINARY STUDY ON CHAROLAIS X
JENUBI (NATIVE) CROSSES
W.K. Al-Murrani’, F.I, Dessouky’, MM, Hussain’ and
S.M. Kassir
(Received 30 April 1975)
SUMMARY -

Crossbreeding of Jenubi native cows with imported pure French
Charolais bulls was attempted for the purpose of increasing meat p,rcductiori.
Only the F: was produced. Mean body weight of the crossbreds was much
higher than that of natives at all ages namely from birth to one year. The

final improvement (at one year) was about 55—T0 kgs in live weight for
males and females respectively.

The crossbreds, under maintenance nutritional regime, showed a mean
daily gain of 0.66 + 0.03 and 0.62 + 0.02 Kg for males and females respectively,
and both being less than what is claimed for Charolais catile.

Dressing percentage was very coraparable to that of the purebreds record-
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ed in some other studies. The overall picture and due to the. umited nux_nbe;
of observations in this study, suggests the necessity for a larger scale iﬁvestlg@-
tion with the introduction of other local breeds for comparisons before a final
policy can be recommended. A comparison between tﬁe Charolais X Jenubi
cross with that of the Friesian X Jenubi in terms of gain and weight at a
specific age will be of major importance in deciding on such a policy. If
they show comparable weights, at a specific age; and this seems to be the case
under fattening conditions (El-Dessouky et al., 1975) then due to the additional
milk yield, the Friesian cross would be the 'recommended type for both milk
and beef production.
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INTRODUCTION |

Native Iraqi cattle are characterised by poor milk production and small
size. One of the important factors contributing to this low productivity is

the poor genetic potential

Upgrading with the Friesians (through A.I) for more than 10 years to

improve milk production gave encouraging results (Kassir ef al.,~1969). The
crossbred Friesians showed larger body weight than the native cattle.

Purebred Charolais bulls were imported from France in 1973 and ased
on native cows. Beef producing potentials of their halfbreds were investgated.

- MATERIALS AND METHODS

A total of 42 Charolais X Jenubi crossbred males and females were used
in this study. Their Jenubi dams had at least two previous calvings
and were of different ages. They were artificially inseminated and had no
calving problems.

The éalves were allowed to suckle their dams for four months, and were
weaned at six months of age as they attained the normal regime of feeding.
Each calf was allowed daily 1.5 kg concentrate {15% crude protein), 10 kg
alfalfa, 1 kg wheat straw. Water was available all the time.

Weights at birth, at monthly intervals, and at one year were recorded.
Males were slaughtered at about 18—24 months of age. Carcass weight, weight




of dxfferent organs and dressing percentage (yield) were obtained. Mean
| dressing percentage was calculated as percentage of body welght after fasting
~ for about 24 hours. Weights at different ages were compared within sex
'('crossbred.s v.8. Jenubi) and between sexes (crossbred males v.s. females).
Crossbreds were also compared with the pure Charolais. Data on the latter
were obtained (at their face value) from the Charolais Breed Book, 1973. The
problem of contemporaneity had to be overlocked. They were considered to

represent a higher limit for the weights compared.

Additional data on birth weight from 14 Jenubi males born at the Basrah
Experimental Station situated in the southern part of Irag, were used to
increase the number of observations and to get a better estimate of the
mean. In this respect it is worth mentioning that the ranges of values of

birth weights were similar for the two groups.

RESULTS AND DISSCUSSION
Growth:

Body weight of animals included in this work is given in Table 1
Regression of body weight at one year on birth weight was calculated for
crossbred males and females separately as 6.16 + 1.68 and 210 + 0.08 Kg

respectively.

Dressing percentage:

Average age at slaughter ranged from 18—24 months, It should be
mentioned that dressing percentage is better calculated as carcass weight
'réla..tive to empty live-body weight ie. live-body weight minus the weight of
" the gut. Only this allows comparison of different groups for the same
" character, as variation due to the digestive tract is avolded. Weight after 7
fasting was considered in this analysis to be as close as possible to empty
- welght. In this work dressing percentage in relation to welght after fasting
-was found to be 54.48 + 0.09,




TABLE 1. Mean body weight of crossbred (Charolals X Jenubl) and Jenubi
cattle of hoth sexes at varlous ages (Kg). '

Difference in mean

Charolais body weight and
X . level of significance
Jenubi Jenubi = . (t— test)
At birth gg 27127x 108 21.87+ 128 = 5.40%*
29.26 + 0.75 2300+ 0.80 = 6.28%
QQ = =
3 months gg 8221k 473 57.80 + 5.74 24.47*
. 76.58 + 2.34 5310+ 499 23.48**
QQ = =
6 months gg 14087% 157 98.25+ 8.02 - 42.62*°
142,37 + 38.58 84,00+ 8.74 53.37%*
. Q0 £ 3 S e
9 months gg 2066011318 150.75 +11.81 55.85%*
Q0 19744+ 4.24 139.50 +12.31 57,94
12 months gg 2516711429 196.25 + 15,04 55.42%
24059+ 470  179.25 +20.65 70.34%
Q9 z o il
* P _ 00 ** P __ 0001

For the purpose of comparison, = dressing percentage of Charolais
bullocks (30 months) is claimed to be 58.5 and for females at the same age
was also 58.5 (The Charolais Breed, 1973). Dressing percentage of Jenubi
males, about 18 months old is 51.2 + 2.36 and for Iragi buffalos, about two

i y Y { . .
years old is 48.4 + 1.33 when fed special fattening ration (Kassir et al., 1969).

Weight of some organs expressed as percentage of body weight before
- fasting is presented in Table 2 in comparison to this counterparts for Jenubi
-cattle and Iragi buffaloes (Kassir et al,,1969) and for comparative ages.




Regreaslon of yield percentage on weight at each of birth, six months,
and one year of age was calculated and found tp be 0213 + 0.240,
0.029 + 1.360 and 0.014 + 0.020 respectively. None of the regression
| coeficients was significantly different from zero.

Relative gain in body weight was calculated as Wt —W(t—1) where Wt
is mean weight at a specific age (t) and for monthly periods, Monthly gains
for crossbreds (males and females) are shown in Ta'??le 3, togethgx;:_nlqlti; Jthe
cotresponding standard deviatlons.

TABLE 2. Mean weight of various organs & components (9 of body weight
before fasting).

Organ Charolais X Jenubi Cattle* Buffaloes*

cross (Jenubl) (Iragi)

% % %
Liver 1.28 +0.09 144 141
Head 5.48 +0.27 3.90 4.06
Legs 2.09 +0.09 171 238
Stomach & intestines 19.33 + 0.66 20.72 2148
Lungs 1.60+0.19
Hide 7.33 $0.23 .84 T

* Kassir ot ol, (1969). S

_~ 'The overall monthly and daily gains (over the entire period) were found
to be 19.87+094 and 0.66 +0.03 Kg for males and 18.66 i 0.82 and
962 £ 0,02 Kg for females respectively.  Differences in ‘mean monthly and
deily gains between sexes were not significant.  Females displayed less
varigtien tham mglea in thelr growth rate between mantbs amnd: bebween
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individuals within months.

Daily and monthly gains for Jenubis were 0.49 +0.09 and 14.08 093 Kg
for males and 0.44 +0.05 and 13.02+170 Kg for females, respectively,
Differences between sexes were not significant, As the degrees rof freedom
were very few, such figures should be taken with caution. Daily gain for
Jenubi males after being fed on a special fattening ratiom and according to
body welght for a period of six months was given as 6.889 +0.29 (Kassir
et al, 1968). Juma et al. (1972) found a daily gain of 0,544 Kg in native

cow calves and 0.728 Kg in Iragi buffalo bull calves after 127.4 and 138.6 days
of feeding period.

Daily gain of pure Charolais males as recorded in the “Charolais Breed
Book” and for comparative age was 1.2 Kg which is about twice as large as
that of the Charolais X Jenubi cross. 1In a fattening expei-hnent for 120 days,
daily gain of such cross amounted to 0.85 Kg which is comparable with that
quoted for pure Charolais (Dessouky et al., 1975).

As it can be seen from Table 1 the resemblance between the growth
trends of crossbred males and females is quite obvious throught the year.
In both cases growth was l.inear and this probably justifies the calculation of
the daily gain by simple division on thirt& days per m__onth.

Jenubi males always showed a co’iisiatantly hlgher.. body weight than
females except at birth. The differenﬁé in mean body' weight at birth
between the crogsbred and the '}Ienu‘bi expressed as a ratio to the average
body weight of Crossbréds é.nd Jenubi i.e. (Mean body weight of Crossbreds+
Mean body weight of Jenubi)/2 was only one fourth. . The difference
increased to about one third at about the third month of age (about weaning
time). The smaller difference at birth can be attributed to the similarity in
the size of maternal effects (the mother being Jenubi in both cases).  After
weaning, and when the offsprings beésia.me independent from their mothers, the

difference in mean body weight at similer ages increased and the genotype
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of the offspring governed growth pattern,

The authors would like to express their thanks for the Directorate
Generé,l of Animal Resoﬁrces for providing t.he_ facilities to do this work.
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STUDIES ON BIRTH WEIGHT AND GESTATION PERIOD
. WITH SPECIAL REFERENCE TO THEIR
REPEATABILITY ESTIMATES IN RED DATISH CATTLE

J. Eliya’ and L. G]ol ChrlstenSen
| Depa.rtment of Cattle Research, National Institute of -Animal
Science, Rolighedsvej, Copenhagen, Denmark
(Received 10 November 1974)
“ SUMMAI%Y | -
A statistical analysis was carried out on birth records collected on a
total of 212 purebred and crossbred Red Danish calves born at Naesgaard

Agriculture School, Denmark during the period from August 1872-to March
1978.

Males were heavier at birth than females. Sex appeared to be responsible
for 11.9 and 4.9% of the total variation in birth weight in the first and second
calvings respectively.

Sires from different breeds (Finnigh Ayrshire and Holstein Friegian) had
an influence on birth weight of their progeny.

Highly significant correlations were found between birth weight and
gestation period; the correlation coeficlents were 0.334 and 0.308 for first

1. Instructor, Department of Animal Production, College of Agriculture,
University of Baghdad.
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and secopd calvings respectively., The cqefﬁcilept of ;‘ég,tession of birth weight.
onb gestation period was 6.3 kg,

Age of dam at first calving had no significant effect on birth weight of
their calves. .

A non-significant 'posltive correlation was found between calving interval
and birth weight (r _ 0.119). o '

Repeatability of birth weight was 0.069 and of gestation period was 0.166,
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INTRODUCTION

Birth weight is economically important because of its relation to calving
difficulty, subsequent performance and calf survival (Gregory et al., 1950; and
Wilson, 1973). Similarly, gestation period is important especially when
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calves are carried extremely long and calving difficulties resulf, or when

calves are born prematurely (Mead et al., 1949 and ‘Gregory ei al., 1951).

The object of the present work was to investigate the repeatabilities of

birth weight and gestation period in Red Danish cattle, as well as the
relationship between them. Furthermore, some factors affecting birth

wel'ght such as sex of calf, gestation period, breed of sire and age of dam were
studied.

MATERIAL AND METHODS

Data used in this study were collected on a total of 108 Red Danish cows

having their first t\vo calvlngs Therefore, a tatal of 212 purebred and

crcssbred Red Damsh calves have been included in thts ' analysns All
records were obta,ined from the herd at Naesgaard Agriculture School,
Denmark during the period from August 1972 to March 1975.

The original records were subjected for correction for sex of calves born.
Sh;xce the sires of the calves were of three different breeds (Finnish Ayrshire,

Holstein Friesian and Red Danish), correction for sire was carried out. Most

of the statistical analyses were carried out by NEUCC (Northern European

Uﬁlversity ‘Computing Centre) using some of the computing programmes
included in SAS (Statistical Analysis System).

RESULTS AND DESCUSSION

Effect of sex:

The 'average birth welght of calves from first and scond calv&x;_gs for
both ‘males and females is given in Table 1. Birth weight of males éxceeded
those of the females by 3.41 and 2.51 Kg in the first and second calvings
regpectively. Magnitude of the differences in this study were in agreement
with those reported in the literature (Sacker et al, 1971; Willis et al., 1972,
and Obta et al., 1973).
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Sex was responsible for 11.9 and 499/ of the total variation in birth

weight in the first and second calvings respectively.  Results obtained were

In accordance with those of Singh and Tyagi (1870) who stated that 938%
of the variation in birth weight was due to sex of calf.

TABLE 1. Average birth weight (Kg) of calves from first and second calvings.

Sequence of calving

1 11
Sex No. Mean 3.D. No. Mean 3.D.
Female 58 3557 443 49 40,00 542
Male 48 3898 492 57 4251

5.66

Effect of sire:

Due to bulls of different breeds used in crossbreeding with Red Danish

cows the effect of sire on birth weight of calves was investigated (Table 2).
It can be seen from this table that calves resulting from crossbreeding were
superior in birth weight to purebred Red Danish calves by 2.59 and 2.00 Kg
for the calves from Finnish Ayrshire X Red Danish and Holstein Friesian X
Red Danish respectively in the first calving; consequently for the second
calving the crossbreds were heavier at birth by 2.83 and 3.24 Kg respectively
and in the same order,

TABLE 2. Average birth welght (Kg) of calves from Red Danish cows and

sires of different breeds.

Breeds of Sires

Red Danish Finnigsh Ayrshire Holstein Friesian
Calving i
sequence No. Mean 84D. No. Mean 8.D. No. Mean ‘8.D.
1 79 38.42 6.61 9 41,01 3.08 18 40.42  4.23
)13 8 39.69 10.00 45 42.52 433 53 - 4293 5.68

MU,  ; —



Effect of gestation period:

Bull calves were carried longer than females by 1.46 énd 1.07 days in the
first and second calvings respectively. Calves from second calving were
carried longer than calves from first calving and the difference in géstatIOn
was 1.3 and 1.7 days for male and female calves respectively. A highly

signiﬁcant correlation was found between both traits; the correlation coeffi-

cients were 0.334 and 0.308 for first and second calvings respectively. Such

results are in agreement with those of other investigators (Bedisco and Cevallos,

1971 and Tena Andreu, 1973).

Regression of gestation period on birth weight was aiso caleulated; each
additional day in gestation period resulted in an increase of 0.32 and 0.31

Kg in birth weight of calves in the first and second calvings reaspectively. -

Similar results have been reported by Reynolds et al. (1985).

TABLE 8. Average gestation period (days) for first and second ealving in

Red Danish Cows.

Calving sequence

T n

Sex . Neo. X SD. Ne. X 8D.
Male 48 279.63 461 57 28095 571
Female 58 27817 479 49 27988 516

Effect of age of dam:

The effect of age of dam at first calving on birth welght was not
significant; the correlation coefficient between both traits after correction for
both sex and sire was 0.028. Similary, Denis (1971) stated that age at first
calving had no significant effect on birth weight. It can be seen from Table 1
that calves born to second calvers were heavier at birth than those born for

— 16 —
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heifers; a difference of 3.53 and 4.43 Kg was observed for males and females
respectively.  Such results are in agreement with those of other workera
(Sacker et al., 1971 and Wilson, 1973).

Effect of calving interval.j_r :

In the present work the correlakion- coemelent Between calving interval
and birth weight was calculated as 0.119 which indlcates that cows with
longer calving Intervals tend to produce heavide Catves bt ‘Birth; this may
be due to the fact that cows having longer calving intervals are in better
condition, particularly from the nutritional point of view. :

Repeatability of birth weight:

Repeatability of birth weight. based on-data corrected for sex and sire
and calculated as the correlation Goefficient Between birth weight of first and
second calves was estimated as 0.069. The estimate obtained here s very
close to that (0.07) reported by Juma and Kassir (1967) on Friesian calves in
Traqg, and in general is lower than most of the estimates reported in the literature
(Table 4).

The repeatability estimate obtained here reflects that heritability of birth
weight for the Red Danish calves is low. This low repeatability denotes to the
great role played by ‘environmental factors.

Repeatability of gestation period: '

In this study the repea.tablllty of gestation period was calculated as
the correlation between the first and second gestation perlods end it was
estimated as 0.166. smularly, Reiidel (1959) estimated the repeatability of the
duration of gestation in Bwedish cattle, using 3507 gestations as 0.172.

The writers wish to thank Dr. N. —I Heje and Dr. K. Bruhn and Prof. Dr.
K.H. Juma for reading the manuscript.
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SUMMARY

Data from 26, 181, and 24 first lactation records for Finnish Ayrshire,
Red Danish, and Holstein Friesian cows, respectively, were used in this' work.
The relationships: between single and six cumulative monthly parts of laétation
with 305-day output in the first and second lactétlons‘ were investigated.

Friesians produced more milk followed l:fy Red Danish with Ayrsiiie
rating third, while the last-mentioned breed had the highest fat yleld followed
by Holstein Friesians and Red Danish coming last,

' Season and age at first. calving influenced part and whole 1mta.fl'6na.---tﬁe
effect of age being the greatest in the first month' of the-lactation-period. -

Tllea porrelation coefficients between a single part and ylelds over 305
days increased progressively with advancing stages in the lactation period
mireﬁﬁeﬁ’amdmmbthe sthnndﬁthputrrangﬁgbetwun 0.66--0.93
for butterfat. '

mmmmmwmmmmmor&emmap&u

-». = - —4

& Instnlqwr Deparhnent of Animal Productlon, College - of Ag‘rictuture
Umvmy ol' Baﬂldnd.

wo mbteoe 0 fuid



of the 2nd, 4th, and 6th have the same correlations as the cumulative six

parts of the lactation period and nearly the same correlation as 305-day
records for the first lactation as compared with 305-day records in the

second lactation. Thus these indices can be said to be relisble indicators
of yield during the 305 days of the first lactation as well as of the 305 days of

the second lactation.
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INTRODUCTION

The utilization -of - selection programmes in animal breeding needs know-
ledge of genetic and phenotypic parameters of the traits involved. ‘In dairy
cattle major emphasis should be placed on milk production as a criterion for
selection. It appears essential to predict the lifetime production of animals
at the earliest possible stage on the basis of allied characters for judiclous
culling of inferior stock so as to result in profitable dairy farming and the
improvement of the herd genetically.

The reliability of the first records as the basis for early seléctlon in a
dairy cattle breeding programme is, therefore, very important (Heizer, 1933;
Johannson and Hansgon, 1940; Johannson, 1955; Johnson and Corley,  1961;
Robertson and Khishin, 1958).

Part lactation records, on the other hand, seem to ha.v_e an important
role in dairy cattle selection, both evaluation of sires and of cows (Gowen
and Gowen, 1922; Johnson and Corley, 1961; Madden et al.; 1955: Searle, 1961;
Van Vieck and Henderson, 1961 a and b.).

.The knowledge of factors affecting part and whole lac.ation yields is of
great importance in the process of adjusting these records. A number of
non- genetic factors have previously been found to influence milk production
significantly, so prior to genetic studies or estimation of breeding values, the
effect ot these non-genetic factors should be removed in some way. The most
commonly studied environmental factors affecting milk production are age,
season or month of calving, breed and herd (Appleman et al,, 1969; Lamb and
McGillard, 1960; Lamb and McGillard, 1967; McDaniel et al., 1967).

The aim of the present investigation was to study the factors which
affect partial lactation Srield such as age, season, and breed; phenotypic
correlation as well as repeatabilities were also studied.  Furthermore, a



tegression equation to predict; total milkk production from partial milk yield
was formulated. R -

MATERIALS AND METHODS -

- Data for the present study were obtained from the first and second 305-day
lactation milk and butterfat records of three breeds namely, Finnish Ayrahive,
Red: Danish, and Holstein Friesian.  All the records were obtained from. the
herd at Naesga.ard Agricultural School over the period fl."OlI“l August 1972-to
Deeember 1974, and consisted of 26 181, and 24 first la.etations ot 305 days
for the Finnlsh A.yrshire. Red Da.nlsh and Holstein Friesla.n respectlvely
The corresponding numbers for the second lacts.tlon were 15 50 and 12.
The first 180 days of the lactation were divided into-six periods (each-of 30
qua.ya) both for‘mnk yield and butterfat production.

;. The original records were firstly subjected to correction for. season of
calving as follows:

For each single day in the whole period (approximately 500 days) the
‘average butterfat yield of all cows which had calved in a 91 day period,

conBisting of the day In question + 45 days were calculated. The ratio
‘between the mean for all cows and the mean for each 91 day peried (i. e. one
for each day in the period) was used as a multiplicative correction. 1In this
way each cow was compared to all cows which had calved in the period 45
days before and 45 days after the date of calving of the particular eew in
question and as in the example below. -

X
l - .
t —_ e —_— ot
d o o . t ¥ . =
100 g 1%
NA
P

where,

E =, mean. for a.ll cows which have calved during the perlo& da.y t to tm

x =, Mean ot.all COWR whieh have calved durlng the period t — t.m.A
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= Is the multiplicative correction factor for cows calving at day t .

It was assumed that the correlation between season of calving and age
at calving is zero. After the correction for season was carried’ out, the
corrected data were further corrected for age at first calving according to the
following formula:—

Age corrected yleld - (X — Xj) b+yy
wheze,

X . the average age at first calving for the breed.

‘X = the aée of the i cow at first calving.

b _ the regression of yleld on age at first calving.

¥i = the yleld of the i cow.

Most of the statistical analyses were carried out by NEUCC (Northern

European University Computing Centre) using some of the computing

programmes:included in SAS (Statistical Analysis System).

RESULTS AND DISCUSSION

The average — uncorrected part — and 305 day milk yield and butterta.t

~production m the first Iactation for the three breeds studied are given in
‘Tgble 1. From the table it can be concluded that the highest yield tor the

three breeds occured in the second month of the lactation, and this is in
accordance with the normal lactation curve for dairy COWS. Furthennore, it
was manifested that Friesian cows were the highest producers in respect of

milk followed by Red Danish finally Finnish. Ayrshires, With- respect to

butterfat production, however, Finnish Ayrshires came first followed- by
Friesians and with Red Danish last. = These results are obviously due to the

differences in the fa.t percentage of the milk produced by the. three breeds.

Table 1 also shows. that the. coemcienxs of variability were less for Finnish
Ayrﬁuresain comparison with the.other two breeds .with yespect to both milk

Y



and butterfat yields; this means that Finnish Ayrshire cows are more

homogeneous than Red Danish and Friesian cows with respect to milk and

butterfat production. As regards persistency, it appears from Table 1 that

there are differences between the breeds in question in that Finnish Ayrshires

are more persistant than Red Danish which in turn exhibit a greater persistency
than Holstein Friesians. -

Effect of Secason

It has been pointed out in the literature that month of calving influences

the milking performance. This effect may vary with respect to ditrereﬁt

districts and is caused mainly by the seasonal variations in feeding and
management (Berskin and Freeman, 1965; Hickman a.ﬁd_ Hen&erson, 19565;
and Syrstad, 1965). Consequently, the present data were corrected for
seasonal effects, and, as mentioned, this correction was carried out multi-
plicatively and the correction factors are given in Figure 1. It can be
seen from this that there was a seasonal fluctuation and that the highest
yields were obtained from cows which had calved between February and May,
while the lowest production occured for cows calving between July and
November.  Similar results have been reported in the literature (Appleman
et al,, 1969; Keown and Van Vleck, 1973; and Lamb and McGillard, and
1967) in which they stated that season of freshening should be considered in
extending.partlal records to 305 day records.

Effect of Age at First Calving:

The phenotypic correlation and regression of milk and butterfat on age
were calculated and the results are given in Tables 2 and 3. It can be seen from
Table 2, there was a positive correlation between these traits (except in the cas'é
‘of Friesian cows for which there was a slightly negative correlation, whiéh
was due first and foremost to one single cow which calved at a very early aée
and produced the highest yield in comparison with the rest of the cows

C— 28—
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. Graphical representation of the correctich
facters for season

Figure 2.
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TABLE 2. Phenotyple correlation coefficlents between age at first calving and milk

and fat yields at different stages of the lactation period for different

breeds.
Breed No. Character month month month month month month days
1st 2nd 3th 4th 5th 6th 305 :
Finnish Milk 0.39 0.25 0.23 0.28 0.27 0.33 0.3
26
Ayrshire Fat 0.35 0.28 0.25 0.15 0.16 0.44 0.4
‘'Red Milk 0.44 0.38 0.25 0.28 0.32 0.30 0.3
) 181
Danish Fat 0.31 0.31 0.24 0.22 0.24 0.24 0.2
Holstein Milk —0.30 —0.06 —-0.23 —0.2¢4 —0.14 —0.09 —0.2
24
Friesian Fat —0.25 —0.06 —0.07 —0.04 —017 —0.06 —0.1

Hyr e

‘TABLE 3. Regression coefficients for milk and fat yield (kg) on age at first calving
(month) at different stages of lactation.

1st 2nd 3th 4th 5th 6th 305
Breed No. Character month month month month month month days

) Finnish Milk 30.21 18,50 17.70 18.78 1470 21.81 228.6

.- Ayrshire 26 Fat 126 078 054 045 042 138 10.7

" Red Milk 11.04 9.63 7.85 720 7.98 720 69.7

- Danish X Fat 0.36 0.36 0.30 0.27 0.24 0.24 25

[ A
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involved in this - atudy). The correlation was highest for the first month

“after ealving -and then a 'gradual decline sets in the seeond mont.h fo!lowing

which the ﬁgure remains almost steady for the rest of the periods under review.

From Table 8 it appears that an increase of one month in .age at first calving

is responsible for a rise of 30. 2 Kg muk and 1. 26 Kg butterfat in the Ayrshires

i

and 110 Kg milk and 0.36 Kg butterfat in Red Danish for the first month affer
ca.lving while for the whole period (305 days) an increase by one month in -

age a.t first ealving led to an increase of 228.7 and 10 77 Kg -milk and_

butterfat in the Ayrshlres and 69.75 and 2.58 Kg in the case of Red Danish.'

The results obtained from this study were in agreement with resulta reported.

in the literature (Auran, 1973; and Keown and Van Vieck, 1973), bhs

Relationship between partial yields in first lactation and 305 day wields

of Vmak and butterfat in the first and second lactations.

In order to estimate the relationships between each of the six piu‘t!al

yields and 305-day yields, the phenotypic correlations have been calculated en
"_'th‘e basis of the season and age corrected data. The results are given in
..Tables 4 and 5. From Table 4 it can be seen that there was highfy positive

correlation between part and full lactations, and the coefficient of correlations
increased steadily ‘with advancing stage of lactation and reached a maximum
at the 5th a.nd 6th periods. This may be due to the fact that in earlier stages

of lactat!bn t.he effect of environmental factors on these traits is greater
From the correlations the conclusion may ‘also be ‘drawn that t.he single 4th,
5th, 6th parts of the lactation period can be used as an indicator for a. .,

prediction of the 305-day yield of milk and butterfat. 'i‘hese singleparts also
have a relatively high correlation coefficient with the seeond la.eta.uon (Tn.b!e 5‘)

h eomparison with the eorrelatlon coefficients of the 305-da.y milk or butter!at

ylelds. ~ This means that single pa.rts and especially the 5th and 6th pa.ﬁs N

of the lactation period gave the same prediction for the second lacta.tlon as
dld the first 305-day lactation period. Results obtained in this study were in
agreement with earlier work carried out by many investigators (Fritz et al.,
1960; Hooven et al., 1972; Van Vieck and Henderson 1961a).

— 20 —



TABLRE 4. Phenotypic correlation coefficlents between milk yield in different parts
of the lactation period and 305-day yields during the first lactation as
well as fat ylelds in the different parts of lactation with 305-day fat

production.

1st 2nd 3th  4th 5th éth
Breed No. Character month month month month month month
Finnish Mik 068 075 082 080 089 091
Ayrshire % Fat 038 060 075 086 083 082
Red Mik 066 082 079 08 088 087
Dantsh O Fat 066 072 072 079 085 08¢
Holstein Milk 070 079 095 0983 092 - 092
Fhcis, Fat 053 065 084 083 093 092

TABLE 5. Phenotypic correlations between different parts of lactation, 305-day
yields of first lactation, and 305-day milk yleld of second lactation, as
well as fat yields in different parts, 305-day of first lactation and 305-day
fat yield of second lactation in different breeds,

1st 2nd 3th 4th Gth éth 305

Breed No. Character month month month month month month days
Finnish Mik 023 047 021 048 024 041 051
Ayrshire  °  Fat 087 030 047 056 047 056  0.67
Red Mik 022 034 033 036 045 053  0.46
Danish s Fat 011 016 030 028 042 047 047
Holstein Milk 055 058 062 064 071 067° 067
Friestan Fat 038 041 047 06T 076 070 . 067
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No. Age at first

1. The average age at firat calving {months),

No, Character Ist 30 days 2nd 20 days 3rd 30 days 4th 30 days Sth 30 days 6th 30 days 305 days
calving

X Sx o<mm X 8x Oﬂexm. X Bx Q#.R_ X Sx Od.“_m_ X 8x Oﬂﬁ X Sx Qﬂw_h X 8x G._...ﬂ b 5x Cv
Milk 453 95 2.0 507 81 159 505 96 19.1 48¢ 82 189 479 69 143 4¢7 83 1IT.T 4618 743 16.1

28 717 38 4.9 26
Fat 20.1 45 227 220 3.4 1538 22.0 3.2 148 215 3.7 173 20.8 3.1 153 204 3.9 191 201.¢ 29.2 145
Milk 484 109 22.5 523 108 20.6 508 132 26.0 500 113 22.5 489 105 215 465 101 218 4626 926 Nﬂm.

145 883 142 16.1 181
Fat 20T 5.0 244 212 50 237 203 54 269 19.7 4.8 246 19.1 40 20 18.5 3.9 214 187.5 37.7 201
Milk 535 151 281 580 i16 19.9 585 117 208 530 117 220 500 128 255 479 126 26.2 4845 1130 Nle

24 968 83 8.6 24
Fat 21.3 61 23¢ 22.3 48 209 21.5 4.9 229 20.8 4.6 224 19.9 4.7 239 i8.4 4.6 253 191.5 421 2190

L)
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Repeatability estimates for milk yield over g 305-day period calculated as

the phenotypie correlation between first and second lactations were 0.51, 0.46,

and 0.67 for the Finnish Ayrshire, Red Danish and Friesian respectively and
repeatability of butterfat yleld was 0.67, 047, and 0.67, in the same order.

Relationship between different cumulative parts of first lactation and

305-day milk and buiterfai yields in first and second Iazctations.

Phenotypic correlations between different cumulative parts of first lacta-

tion and 305-day milk and butterfat yields were calculated and are presented

in Tables 6 and 7. From these tables it can be concluded that the correlation

coefficients rose with increasing numbers of part-lactations included, The
results obtained here were in accordance with the results reported by Fritz et al.,
(1960) who stated that the correlation between cumulative part and 305-day
production was not less than 0.70 for the first month rising steadily at the
lactation period progressed and reached 0.9 by the 5th test day.

The correlation coefficients obtained from the 5th and 6th parts alone, as
well as the cumulative parts of the 2nd, 4th and 6th parts are generally the
same, as the correlation of six cumulative parts of lactations so in this respect
one can draw a conclusion that either the 5th and 6th periods or the cumulative
parts of the 2nd, 4th and 6th periods can be used to predict the total yield for
both the first and the second lactations, The results of the prediction of the
second lactation have the same accuracy if one uses either the six cumﬁmlatlve
parts, the 5th and 6th parts, or the cumulative of the 2and, 4th, and 6th parts
of lactation, and even when the 305 days of the first lactation form the basis -
for predictions of yields.
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TABLE 6. Phenotypic correlations between milk yields of different cumulatiﬁ}e months
in the first lactation and 305-day milk yields in the first Iactation as well

as fat yields of different cumulative months in the first lactation and
305-day fat yields in the first lactation.

142+ 14243+ 14243+
1+2 14243 344 4-+8 44546 546 24446

Breed No. Character months months months months months months months
Finnish Milk 0.77 0.83 0.87 0,91 0.94 0.93 0.95
Ayrshire 26 Fat 0.52 0.65 0.77 0.84 0.91 0.91 0.96
Red Milk 0.79 0.86 0.88 0.90 0.93 091 0.93
Danish . Fat 0.76 0.84 0.88 0.90 0.93 0.89 0.83
Holstein Milk 0.77 0.86 0.91 0.94 0.96 0.93 0.96
Friesian e Fat 0.63 0.75 0.83 0.89 0.93 0.94 0.94

TABLE 7. Phenotypic correlations between milk yield of different cumulative months
in the first lactation and 305-day milk yields in the second lactation as

well as fat yields of different cumulative months in the first Iactation
with 305-day fat yields in the second lactation.

142+ 142434 14243+

142 14243 344 4+5 44546 5+6 24446
Breed No. Character months months months months months months months

Finnish Mk 037 033 038 036 039 036 051

Ayiehtee: 0 Fat 034 042 050 052 058 055 060

Red Mik 030 035 036 038 041 050 044

Dantsh O Fat 016 025 029 032 038 048 035

"Holstein Milk 058 061 064 067 068 069 067

Friesian 12 Fat 0.41 0.46 0.57 0.64 0.66 0.74 0.68
S am
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ERegression equations to predict the 305-day milk and butterfoi yields in
the first and second lactations.

For practical purposes different regression equations have been calculated
to predict 305-day milk and butterfat yields for the first and second lactations
using' different cumulative parts of the first lactation. These equations are
given in Table 8.

The writers express their thanks to Dr. Niels-Iver Heje, Co-ordinator and
Secretary to the Veterinary Faculty for F.A.O. Fellows, and to Prof, K.H.
Juma, Animal Production Department, College of Agriculture, University of

Baghdad for reading the manuscript.
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M2+4+46 _ Cumulative month of 2nd, 4th and 6th month of lactation.
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SUMMARY

A fattening trial was carried out at the College of Agriculture Farm in
Ameria on 48 Iragi native bull calves, 1.5—2.0 years old and 159.0—218.5Tg
in liveweight. Three types of roughages and two levels of concentrates were
used in this study. Digestion trials were carried out on 6 one year old Awassi

rams, to determine the digestibility values for the rations used in the present
work.

The daily total ration intake values were 57.8, 42.0 and 445 Kg for the
groups receiving 1o/ concentrate, plus hay, beet pulp, or straw respectively.
Whereas, in the case of those receiving 2% concentrate, the values were 48.4,

48.9, and 45.2 Kg for the other three groups receiving the roughages in the
same order respectively.

The hay group receiving 1% concentrate excelled the others in dally

liveweight gain, while the straw group receiving 1% concentrate had the least
daily galin.

The 2% concentrate level provided increase dressing percentage, rib-eye

area, values, and feed digestibilities for the three different roughages.

1. Part of M.Sc. thesis submitted by the Senior author.
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INTRODUCTION

The livestock industry contributes a high percentage of Irag’s national
income from agriculture. This contribution in 1961 was about 47% of the

national income from agriculture (Haseeb, 1964).

The interest in evaluating rations for fattening cattle and sheep has been
stimulated by recent developments in meat production, to meet the increasing

demands of the consumers.

To make use of some agricultural by-products through efficient feeding
of farm animals, research work is needed to evaluate such by-products.
Therefore, sugar beet pulp and barley straw which are both available in large
amounts in Iraq have been included in the present study as by-products

constituting good parts of fattening ration.

In order to develop suitable and economical diets for fattening native
cattle, the present work has been carried out and designed to provide
preliminary information on the relationships among different dietary propor-
tions of roughages and concenirates and some fattening characteristics in

native cattle.

MATERIALS AND METHODS

Feeding trial

A total of 48 native bull calves, 1.5 — 2.0 years of age and 159—218.5 Kg
in body weight were used. Age of each animal was determined by the
teething method. The calves were divided into three main roughage groups
of 16 calves each, and placed in six similar pens each containing eight calves,
pertaining to each group. The number of treatments was six, and the average
initial body weight was 189.5 Kg for the calves in each pen.

The area of each pen was about 10X4 meters. Each pen contained a
feed trough desinged for feeding 8 calves at the same time and contained a

cement water trough (90 X 30 cm).
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i

e 8 8 e



The calves in each group received alfalfa hay, sugar beet pulp or barley

straw ad libitum. The roughages were neither chopped nor ground., Loose

alfalfa hay was used. Calves in one of the two pens of each roughage group

received 1%, while those in the other pen received 2% of their body weights

of the same concentrate mixture. The mixture consisted of 77% ground

barley, 15% wheat bran, 6% peanut meal, 1% salt and 1% limestone. A
cubic block of trace minerals provided free licks in each pen, The chemiecal
analyses of the feed stuffs used are presented in Table 1,

TABLE 1. Proximate analyses of the feed stuffs

Feed stuffs

Alfalfa Sugar Barley Ground Wheat Peanut

- Components hay beet straw barley bran meal

% pulp

Dry matter 841 93.0 93.4 92.7 92.7 94.2
Ash 10.8 4.2 12,9 7.2 8.2 5.9
Crude protein 16.5 8.3 3.7 10.7 17.0 62.9
Ether extract 3.3 0.6 £ 1.2 2.0 0.6
Crude fiber 24.7 21.8 301 5.5 10.2 3.7
NFE 44.7 65.2 52.3 79.9 682.7 28.8

The concentrate mixture was offered daily at 8 a.m. and 4 p.m, whereas
the roughage was offered in the same feed trough after the concentrate had
been cleaned up by the calves of each pen. The concrete floor of each pen
was cleaned and abundant clean fresh water was supplied once daily.

Bodywdghtoteadlealfwasobhajnedaﬁertasﬁngfor about 16h, on 2
consecutive days at the begining and the end of the fattening experiment and
at two-week intervals throughout the experimental period. Maximum and
minimum gdaily temperatures as well as relative humidity of the ambient were
recorded by a hygrothermograph apparatus set on the wall of one of the pens.
Moisture contents of alfalfa hay and barley straw were determined dally in
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the laboratory, whereas that of dried sugar beet pulp was determined only at

the end of the feeding trial,

The final body weights of all c#lves were taken at the termination of the
98-day feeding period. Five days after the termination of the feeding trial
eighteen calves were slaughtered on three successive days. Six calves, one
from each pen were taken at random, daily weighed and slaughtered after
fasting them for 16h. On the 13th day after the termination of the feeding
period, and due to inconvenient facilities, the remaining thirty calves were
slaughtered at the abbattoir of the Dairy Administration which is located about
10 km west of the college farm.

Slaughter and hot carcass weights of all calves were recorded. All
carcasses were chilled in a cooling room at about 3Ce.  After slaughter, the
carcasses were ribbed between the 12&1 and 13th ribs as described by Orts
(1962). All carcass measurements and weights were obtained from both
sides of each carcass. The longissimus dorsi muscle area and the adjacent
subcutaneous fat thickness (3 measurements) were determined in duplicates
as described by Naumann (1952). The longissimus dorsi muscle area was
measured by a polar compensating planimeter on a water proof tracing paper.
Carcass length was measured (in centimeters) with a steel tape as described

by Orts (1962).
'Dégestion trials

Six eone year old Awassi rams, averaging 49 Kg in body weight, were used
for digestibility determination, The conventional method (using metabolism
crates) was applied. The rams were alloted at random; two rams were

assigned to each of the six experimenfal rations.

“ ' 7The amount of feed offered to each experimental ram was caleulated to
meet the maintenance requirements. The roughage and concentrate ‘of each

tréatment diet were fed to the rams in the same ratio obtained from the feed
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consumption data of the above fattening trial,

The concentrate mixture was first offered to each animal, then followed
by the assigned roughage in the same box, after the animals consumed all

concentrate mixture. The diets were offered to all rams once daily during

the ten day collection period.

The feed, under study, was offered 10 days before the begining of faecal
collection and a total collection period of 10 days was employed (5 days X 2

trials).  Digestibility was determined by measurements of the feed intake and

quantitative collection of faeces.

The methods employed for proximate analyses of feeds and faeces were

baced on those of A.Q.A.C. (1970).

The statistical analyses of the experimental data were carried out as

described by Snedecor and Cochran (1967).

RESULTS AND DISCUSSION

The high level of concentrates offered to calves in all groups caused decline
in consumption of roughages (Fig. 1). In a comparison between groups of
calves on 1% concentrate, the consumption of alfalfa hay was greater than
that of either sugar beet pulp or barley straw. Animals were found fo accept
glfalfa hay better than either barley straw or sugar beet pulp because of the
differences in their palatability.  Total consumption of sugar beet pulp was
less than either of alfalfa hay or barley straw. The consumption of both
alfalfa hay and sugar beet pulp by the calves on 2% concentrate level was
approximately the same because calves had taken most of their requirements
from: the concentrate mixture. But the consumption of barley straw was
less than either of alfalfa hay or sugar beet pulp. Similarly, Beardsley
- et al. (1959), Lamming et al. (1968) and Key et al. (1971) founri that le\ief of

" ‘concentrate affects the fdughage consumpfion of Steers_.
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Figure 1 Cumulative average roug

pe ,-r
hage consumed by calves receiving different
diets, ;

Figure 2. Variation in weight gain and feed consumption compared to mean

bulb,

Weight gains and feed consumptions expressed per 98-day
feeding period. — 42 —

(max.+min.)/2 daily temperature and mean depression of the wet
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Total feed consumed at the later part of the fattening pariod decreased
gradually (Fig. 2). This may be attributed to the fattening stage at which the
calves reached and to the high ambient temperature and low relative humidity
during day time, and particularly during the second half of June and throughout
July. Hence, the climate of Iraq has been described by Wallen and De
Brichambout (1962) as unique and characterized by a long, dry and very hot
summer,

Although there were negative and non-significant correlations between
feed consumed and mean ambient temperature (r _ —0.096), Farhan et al.

(1970) found significant correlations between roughage intake by calves and

both of mean ambient temperature and depression of the wet bulb,

The group of calves receiving alfalfa hay plus 1% concentrate was superior
and the group receiving barley straw plus 1% concentrate was inferior to other
groups with respect to total feed per Kg gain in weight, or to total digestible
nutrients (TDN) per Kg gain in weight (Fig 3). The same trend was true
in respect to feed or TDN required for one Kg of carcass weight, These
recults are similar to those of La Toush and Woods (1968). Hayashi et al.
(1967) found that the level of 1% concentrates improved efficiency of feed
conversion by nearly 109,. Swan and Lamming (1967), White and Reynolds
(1968) and Nelson and Neumann (1970) indicated that with the increase of
straw level in ration the feed conversion ratio of the diet is decreased.
Whereas, Pickard et al. (1969) and Tillman et al. (1969) reported that neither

source por level of roughage affects conversion ratio of the diet.

The calves receiving alfalfa hay plus 1% concentrate Wwere superior
and those receiving barley straw plus 1% concentrate were inferior to the
cthers with respect to total gain (Table 2) or average daily gain (Table 2 and
Figure 4). Group differences in gain were not sigmificant.  These results
are in agreement with those obtained by Tillman et al. (1969) and White et al.
(1269). However, Beardsley et al. (1859), Lamming et al. (1966), Hayashi

et al. (1967) and White and Reynolds (1969) found that daily gain of calves
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Fsguré' 3. Feed intake per Kg gain and digestion cecefiiceint of dry matter of
' ' the different experimental diets.

Figure 4, Cumulative average weight gains of calves receiving different diets,

i L



was affected by both of source of roughage and-level of concentrates in the diet,

The average gain of calves decreased as mean temperature increased and
mean relative humidity decreased (Fig. 2). The correlation between galn

= —0.766)
‘while there was a positive and highly significant correlation between galn in

and mean ambient temperature was negative and significant (r

weight and mean relative humidity (r _ 0.835). Similar results were reported by
Farhan and Jumah (1969) and Farhan et ol. (1970). These workers found that
high temperature and very low relative humidity decreased feed intake of calves,

and consequently decreased gain.

Certain carcass measurement values are shown in Table 2. Level of
concentrate significantly (P 70.05) affected carcass weight. The effect of
roughage on carcass weight of calves was highly significant ( P < 0.01). This
finding is similar to that reported by White and Reynolds (1962), White et al.

(1969), Kay et al. (1970 a, b, 1971) and Swan and Lamming (1970). There
were positive and non significant correlations between chilled carcass weight
and each of daily gain and rib-eye area. This result is similar to that found

by El-Shafic and Osman (1971) and Juma et ai. (1972).

Level of concentrate did not affect dressing percentage while the roughage
source affected ths value significantly (P 4 0.05). However, a non-significant
negative correlation (r _ —0.309) was found between final weight and dressing
percentage.  This may be due to high deposition of fat around the stomach
and intestines.  Similar results have been reported by Leui et al. (1967).

Neither rib-eye area nor fat thickness in the present study was
significantly affected by the source of roughage or level of concentrate.
Whereas, Haskins ef al. (1969) reported significant differences in rib-eye area
for calves fed gifferent roughages. However, concerning the effect of roughage
or concentrate on fat thickness values, similar results have been reported by
Tillman et al. (1989).

In the present study, positive and non- significat correlations were found
between fat thickness and final weight (r _ 0.371) and fat thickness and rib-eye

| -



TABLE 2. Performance of calves fed different roughages at two levels of concentrates

1% concentrate 2% concentrate
Sugar Sugar
Alfalfa beet Barley Alfalfa beet Barley
hay pulp  straw hay pulp straw

No. of calves 8 8 8 8 8 8
No. of days 98 98 98 98 98 98
Initial Wt., Kg 189.8 1899 1898 189.9 1809 189.9
Final Wt.,, Kg 263.3 2469 2372 2568 2565 2512
Av. daily gain, g 750 582 483 683 680 625
Daily feed intake, Kg per group

Total ration 57.6 42.0 44.5 48.4 48.9 45.2

Roughage 39.7 27.1 26.2 16.3 15.9 12.6
Feed intake per Kg gain, Kg

Total ration 6.12 9.02 11.27 9.24 9.00 9.04

TDN 4.04 6.66 7.74 6.24 7.06 6.14
Slaughter wt., Kg 253.8 2401 2346 2545 2454 2455
Chilled carcass Wt., Kg 1371 130.6 122.0 143.0 142.8 1342
Dressing percentage 54.2 54.4 51.9 56.8 56.0 54.6
Fat thickness, mm 4.7 5.0 3.6 5.1 5.2 5.0
Rib-eye area, cm? 53.2 58.1 53.0 58.9 60.3 59.0
Rib-eye/100 Kg carcass Wt., ecm? 33.8 445 43.4 41.2 42.2 44.0
Carcass length, ecm 105.3 103.7 103.0 1043 103.8 103.8

area (r — 0.220). In contrast, El-Shafic and Osman (1971) found a

significant positive correlation between fat thickness and weight gain and

between slaughter weight and weight gain.

The effect of source of roughage or level of concentrate in the diet on
the length of carcass was not significant. The correlations between carcass
length and each of final weight ( r _— 0.641) and rib-eye area ( r - 0.400)

were not significant.



The results of the digestion trial have demonstrated that the higher
concentrate consumption (2% of body weight of animals) increased significantly
the digestibilities of most dietary constituents namely, organic matter (P{0.01),
crude protein (P 14 0.01), ether extract (P ¢ 0.05) and NFE (P < 0.05). Such
findings are similar to those reported by Dijkstra (1964), Bines and Davey
(1870), Kay et al. (1970 a, b), Lyonst ef al. (1970), McCullough (1970) and
Swan and Lamming (1970). In contrast, the digestibility of crude fiber was
depressed in diets containing alfalfa hay or sugar beet pulp, and improved in
the diets containing barley straw when more concentrate (2% of body weight)

was consumed by the rams during the digestion trial.

The type of roughage apparently had affected the digestibilitles of
organic matter and crude protein in diets of the same equivalent level of
concentrate. Diets containing sugar heet pulp had the highest percentage
of organic matter, followed by diets containing alfalfa hay, and those
containing barley straw. While the diets containing alfalfa hay had the
highest percentage of crude protein, followed by diets containing sugar beet
pulp and those containing barley straw.
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THE EFFECT OF THE PROPORTION OF DATE STONES
IN THE DIET ON ITS DIGESTION AND FERMENTATION
IN THE SHEEP RUMEN"*
N. H, Rashid and A. H. Alwash®*
(Received 18 September 1976)

SUMMARY

This study was designed to determine the digestion and fermentation of
diets containing different proportions of crushed date stones and immature
alfalfa hay. The percentages of date stones in the rations were 0, 25, 50 and 75.
Four Awassi rams, one year old {(average weight 40 Kg) fitted with permanent
rumen fistulas were alloted randomly to different treatments. Each ram
received one of the four experimental diets. The experiment extended for
four periods, 16 days each, as 4 X 4 Latin square design. The first 10 days
of each period was considered as acclimatization period, and days 11—15
collection period to determine the digestibility of the ration. On the 16th

day, samples of rumen fluid were taken from the rumen immediately before
and at 2, 4, 6, 8, 10, 12 and 24 hours after feeding.

The actual proportions of date stones in the ration were 0, 26, 55, and
73% respectively. Total dry matter intake was slightly incregsed as the’

proportions of date stones was increased in the ration.

The apparent digestibility of organic matter for the 0, 25, 50 and 75%
date stones were 74.00, 75.56, 76.61 and 77.09% respectively, The corresponding -
values for crude protein were 80.19, 74.70, 69.04 and 62.25% , for ether

* Part of M.S. thesis submitted by the senior author.
** College of Agriculture, University of Baghdad,
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extract were 22.13, 61.20, 73.91 and '(7.61%. for crude fibre were 52.67,
59.65, 62.12 and 67.82%. and for nitrogen free extract were 78.61, 80.09,
81.01 and 80.96%. The values for total digestible nutrients' were 65.69,
70.43, 75.02 and 77.68% respectively.

Differences among treatments were statistically significant for all nutrients
except of nitrogen free extract.

Digestibility values of date stones which were calculated by difference
showed that of the organic matter was 78.35, crude protein 38.55, ether extract

82.08, crude fibre 76.00, nitrogen free extract 81.77 and total digestible nutrients
8.73.

Mean daily pH value in the rumen fluid was slightly depressed with the
percentage of date stones being 6.56, 6.42, 6.20 and 6.09 for 0, 25, 50 and 75%
date stones in the ration. respectively. Mean pH values decreased by

1.29, 1.05, 0.66 and 0.62 units as a result of increasing the proportion of
date stones.

The maximum daily eman - concentration of ammonia-nitrogen in rumen
fluid was 38.26 (mg/100 ml) at 0% date stones and decreased to 2748,
17.092 and 10.11 for the 25, 650 and 75% respectively.  Differences in
ammonia-N content among treatments were highly significant.

The maximum daily mean concentration of total volatile fatty acids was
108 (meq/1) at 0% of date stones in the ration and decreased to 100, 89 and
74 for the other three treatments respectively. Differences among treatments
were significant (p < 0.05).

Molar percentage of the individual VFAs in rumen fluid revealed a steady
decrease in the preportions of acetic aecid, being 78.29, 7T6.99, 7459 and 64.40
for 0, 25, 50 and 75% date stones. Whereas, values for propionic acld were
18.32, 19.07, 29.48 and 24.81, butyric acid 2.26, 3.04 and 6.04, isovaleric acid
0.33, 0.36, 1.42 and 4.18 and valeric acid 0.38, 0.52, 0.48 and 0.56 for 0, 25, 50
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and 75% date stones in the ration respectively. Differences ameng treat-

ments concerning acetic, propionic, and isovaleric acids were significant.

Acetate to propionate ratio decreased with increased level of date stones
in the ration and being 4.3 : 1, 41 :1, 3.7:1and 26 : 1 for the four treat-
ments respectively. Narrow acetate to propionate ratio, higher butyric acid,
lower total VFAs, and lower pH were observed in the 75\% date stones as
compared to the other ratigns.
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INTRODUCTION

Among the many reasons responsible for the shortage of meat in the
world, particularly in some developing countries is the shortage of feedstuffa.
In the past rﬁﬁs’t of the different plant by-products resulting from industrial
processes were ignored as feeds for farm animals. Recently, more attention

" has been paid towards their inclusion in feeding ration,

In Iraq the annual production of dates is about 400,000 metric tons
(Iraqi Dates Administration, 1975), and date stones arising as waste-products

from processing industries i.e. date syrup, alcohol, are fed to animals both in

Iraq and neighbouring countries._
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" As early as mid 1930's many workers lnvestigated the potential of date
stones and other date by-products in feeding cattle and sheep (Williams 1935;
and Harry 1936). Consequently, date stones were used in feeding dairy cattle,
calves and sheep (Ali ef al., 1954, 1955 and 1956; Farhan and Al-Khalisi 1969;

and Farhan and Jumah 1969). Recently Al-Kinani (1974) had demonstrated that
feeding crushed date stones promote better growth in Awassi lambs and help
reduce feeding cxpenses.

As information on the type of fermentation of date stones in the rumen
is lacking, obtaining such information is essential to furnish a much better
understanding of the processes involved in its digestion. Consequently, this
study was initiated to investigate the digestion and pattern of fermentation of

sheep rations containing different proportions of date stones.

EXPERIMENTAL

Animals and Housing.

Four Awassi rams (one year old, average weight 40 Kg) fitted with
permanent rumen fistulas were held in metabolism crates, Feed was
offered once daily (8 aum.), water and mineral blocks were offered libitum.

The animals were weighed at biweekly intervals.

Food.
A good quality early cut long alfalfa hay which was sun-cured was used.

Date stones were crushed with a roller machine (Transport Meschinen
Export-Import, Germany)}. The amount of feed offered to each experimental
ram and the chemical analysis of the feed are given in Tables 1 and 2

respectively.

=

TABLE 1. The daily amounts of alfalfa hay and date stones offered to each
ram during the experiment (g. on fresh basis)

Date stones in the ration 0% 25% 50% 75%
Alfalfa hay 1500 1125 750 376
Date stones — 330 660 _ 1000
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TABLE 2. The chemical composition of alfalfa hay and date stones (g/100g).

On dry matter basis

Dry Crude Ether Crude NFE : Ash
matter protein  extract fibre
Date stones 94,23 7.22 6.93 8.43 73.44 3.98
Alfalfa hay 93.36 27.78 1.57 15.57 44,07 11.01

-Bxperimental Design.

The four rams were alloted randomly, so each ram received ong of the

four experimental diets.  All diets contalned alfalfa hay and the proportion

of date stones in these diets represented 0, 25, 50 and 75 percent respectively
(on fresh weight basis).

The experiment consisted of four periods, 16 days each as 4 X 4 Latin
square design. The first 10 days of each period was considered as a control
period, followed by 5 days of collection period to determine the dlgestibilit..y of
the ration. On day 16, samples of rumen fluid were taken immediately before

and at 2, 4, 6, 8, 10, 12 and 24 hours after feeding.

Determination and Analytical Methods.

Digestibility was determined by the measurement of the food consumed and
by quantitative collection of the faeees. Food and faeces were analysed for
dry matter, ether extract, crude fibre, nitrogen and ash (A.Q.A.C., 1570).

Samples of faeges for nitrogen analysis were preserved in aeetic acid.

The pH of rumen fluid was taken immediately after its withdraw from
the rumen and the digesta was filtered through linen cloth. Individual samples
of filtrate were analysed for ammonia ( McDermot and Adams, 1954) and total
short-chain fatty acids (Annison, 1954) and composite daily sample was
prepared to determine individual short-chain fatty acids (Crowther, 1971).
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RESULTS AND DISCUSSION

Digestibility.

The apparent digestibility of organic matter, ether extract, crude fiber
and nitrogen free extract was progressively improved as the proportion of
date stones increased in the ration. Crude protein dlgestibim;y, however,
was decreased (Table 3). Since date stones contained lower crude fibre as
compared with alfalfa hay, increasing percentage of theA date stones In the
ration would decrease total crude fibre intake, which in turn would result in
improving digestibility. In general, digestibility of feedstuffs increased as
the percentage of fibre in the ration decreased. However, the digestibility of
‘the forage part of mixed ferage and concentrate ration usually decreases the

digestibility of the fibre fraction of forage by the addition of concentrate
(Blaxter, 1967).

Many experiments indicate that the relative or absolute deficiency of
protein will result in a marked reduction of digestible energy (Church, 1975). In
ruminants this is probably due to s great extent, to a depressing effect on
microbial activity, The speed by which feed protein is hydrolized in the rumen
depends on its availability. = The action of microbial enzymes in breaking
down the structural polysaccharides of plants may help in exposing the protein
constituents to microbial attack, and so the availability of protein in herbage
may depend on the age and degree of lignification of plants. On the other
hand, the proteolytic activity of rumen organisms is not dependent on the
protein content of the diet (Warner, 1056), as such, soluble proteins are much
more readily a.ttac}ted than insoluble ones (Chalmers et al., 1954), this is a
point of considerable significance as particles of insoluble proteins have a
greater opportunity of leaving the rumen before being degradegl. It could
bs concluded, as juﬁged by the above information that the protein of date
stones was difficult to hydrolize than that of hay.

As a result of the improved digestibility of orfanic matter with the
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inclusion of the date stones, total digestible nutrients of the rations was also
improved (Table 3). Similar results were found by Al-Kinani and Alwash
(1975) using similar diets to those reported in the present work.  Differences
among treatments in all nutrients were statistically significant except for

that of nitrogen free extract content.

Digestibility of date stones was estimated by the difference from total
digestibilities of both alfalfa hay and date stones and alfalfa hay alone. Date
stones showed low content of digestible protein, but a surprisingly high
digestibility of the other nutrients and consequently total digestible nutrients.
Similar results were reported by Richter and Beker (1956) and Al-Kinani and
Alwash (1975).

TABLE 3. The apparent digestibility of organic matter, crude protein, ether extract,
crude fiber, nitrogen free extract, and total digestible nutrients in sheep
given different proportions of date stones (D. 8.) and alfalfa bhay,

Total Total
D.S. % in  Organic Crude Ether Crude Nitrogen digestible
the ration matter protein extract ‘fibre free extract nutrients
a a a a a a
0 74.00 80.19 22.13 52.67 78.61 65.69
ab b b a a b
25 75.56 74.70 61.20 59.65 80.09 70.43
b ¢ c b a c
50 76.61 69.04 73.91 62,12 81.01 75.02
b d [ b a [
K61 T7.09 62.25 77.61 67.82 80.96 77.68

100* 78.35 38.55 82.03 76.00 81.77 81.73

Fach value represents a mean of four animals.

Means within each column bearing different superscripts, differ significantly at 59/
level of probability.

¢ Caleulated by difference.
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TABLE 4, Dry matter intake, pH of rumen fluid, ammonia-nitrogen concentration,

total volatile fatty acids, molar percentage of volatile fatty aclds, and

acetate to propionate ratio in sheep given different proportions of date

stones and alfalfa hay.

NH - Total

Acetate:

DS. o in  D.M. Nitrogen VFA  Molar VFA () Proplonate
the ration g/day pH mg/100ml. meg/1 Ace. Pro. But. Iso Val Val ratio

0 968.4  6.56a  3826a  108a 78.29a 18.320 2622  0.33 0.38a  4.3:1

25 9935  6.42a 2748  100ab  76.99a  1907a  3.04a  0.368 0.52a  41:

50 1016.0 6.19a 17.09¢c 89ab 74.59a 20.48a 3.03a 1.42ab 0.48a 3.7:1

75 1124.3 6.09a 10.11c T4b 64.40b 24.81b 6.04a 4.18b 0.56a 2.6:1

Each value represents the mean of four animals,

Means within each ¢olumn bearing different superscripts, differ significantly at the

um& level of probhability.
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TABLE 4. Dry matter intake, pH of rumen fluid, ammonia-nitrogen concentration,

total volatile fatty acids, molar percentage of volatile fatty aclds, and
acetate to proplonate ratio in sheep given different proportions of date

stones and alfalfa hay.

NH - Total bnmﬁ.o.. .

DS. 9 in DM Nitrogen VFA  Molar VFA () Propionate
the ration g/day pH mg/100ml. meq/1 Ace. Pro. But. IsoVal Val ratio
0 968.4 6.56a 38.26a 1(8a 78.29a 18.32a 2.62a 0.33a 0.38a 4.3:1
25 993.5 6.42a 27.48b 100ab 76.99a 19.07a 3.04a 0.36a 0.52a 41:1
50 1016.0 6.19a 17.09c 89ab 74,592 20.48a 3.03a 1.42ab 0.48a 3.7:1
75 1124.3 6.09a 10.11c T4b 64.40n 24.81b 6.04a 4.18b 0.56a 2.6:1

Each value represents the mean of four animals,

Means within each column bearing different superscripts, differ significantly at the
mmm level of probability.
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Fermentation in the Rumen.

Mean daily pH value in the rumen fluld was slightly depressed with

increased level of date stones in the ration (Table 4). Changes in rumen pH
reflect the quantities of organic acids that accumulate in the ingests and the

amount of saliva that is produced. The rumen pH to be higher when animals
were fed rations with alfalfa hay indlcating that rumen fluid from alfalfa hay-
fed animals has a higher buffering capacity (Brigg et al., 1957). It is generally
assumed that the secretion of saliva decreases as the percentage of date stones
increases in the ration. Since Balch (1958) has shown a three fold increase
in saliva secretion during mastication of the same weight of hay as compared
to concentrates. In general, rumen pH was consistently higher in animals on
roughage than on concentrate diet (Rumsey et al., 1970).

The concentration of ammonia in the rumen fluid was also decreased with
increased level of date stones in the ration and the maximum daily mean
concentration (mg/100ml) was observed at (ln/0 date stones. Differences among
treatments were highly significant (p < 0.01). Low pH of the rumen fluid
was accompanied by a parallel depression in the ammonia-nitrogen content
(Table 4). As it was previously suggested that the decrease in ruminal pH
probably reflects changes in saliva flow since salivation is expected to be
reduced by increasing date stone content in the ration, and consequently may
alter the flow of the endogenous secretions in the rumen, Studies of the
duodinal flow of nitrogen in sheep given a wide variety of forage foods (Hogan
and Weston, 1969), have revealed that there is net incorporation of endogenous
nitregen during rumen digestion when the nitrogen content of the diet is less
than 4% of the dietary digestible organic matter, The diet used in the
present investigation I would fall below the 4% margin suggested by Hogan and
Weston (1969) and consequently the synthesis of mierobial mass would depend

on the supply of endogenous mnitrogen.
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The mean daily concentration of VFAs had a maximum value with rations

containing no date stones, then decreased significantly (p ¢ 0.05) as the percent
of ;ia.te stones increased in the ration (Table 4). Raun et al. (1962) and Judson
et al. (1968) reported similar results using mixed roughage and concentrate
diets. In contrast, a greater concentration of VFAs existed in the reticulo-
ru!ﬁen ingesta of animals fed relatively high concentrate diet than when fed

coarse roughage (Balch, 1960 and Moore, 1964).

The values of molar percentages of the individual VFAs revealed a steady
decrease in the proportion of acetic acid in the rumen, whereas, propionic, butyric,

isovaleric and valeric acids were increased as the proportion of date stones in

the ration increased (Table 4).  Similarly, the majority of hays examined have

given high values for the proportion of acetic acid and particularly low values for

butyric acid (Rook, 1964). Increased propionate levels at the expense of

acetate are genéra.lly associated with high conecentrate ration (Weiss et al,

1966). Differences among treatinents concerning acetic, propionic and

isovaleric acids were significant.
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OPTIMUM AGE FOR FATTENTING AWASSI LAMBS'
F.T. Al-Mahmood, A.A. Younis, anc_l S.M.A. Farhan
Departement of Animal Production, College of Agriculture,
University of Baghdad. Abu-Ghraib, Iraq.
(Received 21 September 1976)

SUMMARY

Forty five Awassi male lambs were used in the present study and were

fattened either at 5, 7, 9 or 11 months old. The fatiening and pre-fattening

rations were composed of mixed concentrates plus roughages, While the
roughages were introduced ad libitum, the concentrates were introduced either
at %% during the pre-fattening period or 2% of the average livebody welght of
the average livebody weight of the animals during the fattening period. All
lambs were killed at 50 Kg body weight and carcase traits were studied.

Age at fattening affected significantly initial weight, total gain and
dally gain. Efficiency of feed conversion was found to be 5.98, 5.75, 6.69 and

6.24 Kg TDN/Kg gain for lambs fattened at 5, 7, 9 and 11 months old, respec-
tively, showing those fattened at earlier age to be more efficient than those
fattened at latter stages in converting food to livebody galn.

Treatment had no significant effect on slaughter weight, empty body

welght, hot carcass weight, dressing percentage, chilled carcass weight and
the percentage of shoulder, flank and tail. While it affected significantly the

percentages of neck, loin and legs.
It was concluded that the optimum age at fattening for Awassl lambs

vould depend on the availability and price of the concentrates. If the

1, Part of M.S. thesis submitted by the senior suthor.
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concentrates are available at a relatively lower price, fattening should start
at earlier age, possibly at 5--7 months old If, however, concentrates are
not avsilable or relatively expensive then fattening may be started at latter

age i.e, 11 months old.
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INTRODUCTION

Under the condition of central Iraq, lambing occurs during November and

December. Consequently, lambs are usually weaned during March and

April and male lambs are killed for human consumption between weaning and

one year of age. Slaughtering is usually governed by demand rather than

a fixed system for producing fat lambs. Therefore, lambs are slaughtered
under a wide range of age, livebody weight and fattening condition, Thus,

initiating a system for fattening such lambs seems to be of special importance.

The present study was designed to investigate the optimum age for
fattening Awassi lambs.

MATERIALS AND DETHODS

Ezxperimental animals:

Fourty five, Awassi male lambs 5 months old with an average body weight
of 17.98 Kg, were available for this study. These lambs were born and reared

at the Animal Production Experimental Station in Abu-Ghraib, Ministry of
Agriculture.

Treotments:

The lambs were fransferred to the College of Agriculture Experimental
Farm in Al-Ameria, University of Baghdad, 2nd were kept together in one
shed up to the age of 5 months. At this age lambs were rendomly divided
into 4 experimental groups. Group I was put on the fatteming ration when
their average age was 153 days (System I). ‘The rest of the animals were
kept as one group on a pre-fattening ration. The fattening started at the age
of 7, 9 and 11 months for groups IL (System II), TII (Syﬂeﬁ:{:m') and IV
(System IV) respectively. Lambs of the different treatment groups were
fattened separately.

The fattening ration consisted of concentrates and roughage. Concent-
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rates were offered at the rate of 2% of the average livebody weight, while

roughages were offered ad libtum. 'The pre-fattening ration consisted of the

same feeding stuffs, however, the concentrates were fed at the rate of é% of

the average livebody weight.  Concentrates consisted of 60% ground barley,

22% wheat bran, 15% sunflower meal, 2% limestone and 1% common salts,

with estimated total digestible nutrients (TDN) of 67.7% and digestible crude

protein (DCP) of 12.53 %. Alfalfa or green barely were used as roughages.

Mineral blocks and free water were available all time. Food was introduced

twice daily. Feed refusals wwere recorded. Periodical samples of feeding
stuffs offered were taken for dry matter determination. Lambs were weighed

at the start of the experiment and at weekly intervals thereafter,

Carcass studies:

At the end of the fattening period (average livebody weight of 50 Kg)
lambs of each group were slaughtered. Slaughter weight, empty body
weight, hot careass weight and the weight of different offals and organs were

recorced after slaughtering and dressing, Empty body weight was obtained
by substracting the weight of the digestive tract contents from the livebody
weight according to Everitt and Jury (1966). . The carcasses were chilled for

48 hrs, after such period they were cut into wholesale cuts as described by
Younis et al. (1975). The longissimus dorsi muscle area was measured in
cross-section between the 11th and 12th ribs (Henderson ef al., 1966), and the

physical components of the 9-10-11 rib cut were determined ie. lean, fat and
bone.

Statistical analysis:
The results were statistically analysed using analysis of variance and

covariance (Snedecor and Cochran, 1971). Duncan’s Multiple Range Test

(DMRT) was used to detect éigniﬁeance among different means.



RESULTS AND DISCUSSION

Feed intake:

Estimated dailly TDN intake per animal was found to be 830, 880, 920 and
980 g for systems I, II, III and IV respectively, These values are somewhat
lower than those reported by the NRC (1972) for sheep of the same live
welght. The percentage of dry matter intake to livebody welght ranged from
3.6 for those fattened at 11 months to 4.2 for those fattened at 7 months old.
The proportion of concentrates in the rations ranged from 49.6 to 57.7% among

different treatment groups.
Livebody gain and efiiciency of feed comversion:

The fattening performance of lambs in different groups is summarised in
Table 1.  Initial body weight differed among different treatment groups and
this was mainly due to differences in age at the start of fattening., However,
average slaughter weight for different treatment groups was very close to the
aimed figure (50 Kg).

Total gain, daily gain and fattening period differed significantly ( P { 0.5)
among treatment groups (Table 1). The average age as slaughter was found to be
877, 413, 425 and 414 days for those fattened at 5, 7, 9 and 11 months, respec-
tively, showing the superiority of those started at 5 months old (System I)
as comparced to the rest of the groups. The highest daily agin was scored
by lambs fattened at 11 months old (156.7 g), followed by those fattened at 7
(154.7 g), 5 (138.9 g) and 9 (124.9 g) months, in this order. Farhan et al.
(1969) reported a daily gain of 141.9 g for Awassi lambs.

Lambs in systems I, II, III, and IV, consumed, respectively 598, 5.75,
6.69 and 6.2¢ Kg TDN to produce one Kg of body gain. An attempt was
made to study the change of efficiency of feed conversion (EFC) with the
advancement in the fattening period. Thus, EFC was calculated during
the period from 5-7, 7-9, 9-11 months of age. The lambs were more
efficient during the period from 5 to 9 months of age than during the perlod
from 9 to 11 months old.  Such pattern could be explained partly by differences

in growth curve and differential growth of different tissues of such animals.
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TABLE 1. Feed intake, total gain and efficiency of feed conversion for lambs in
different treatment groups.

Item Systems of fattening

1 o m v
No. of lambs 1 11 12 1
Initial weight, Kg. 1831a  1891a  2883b  §7.21c
Final weight, Kg. 49.90s 50102  40.80a  49.90a
Total gain, Kg. 31.50a  8l19ab  2097c  12.68d
Fattening period, day 227 202 153 81
Age at slaughter, day 377 413 425 414
Daily gain, g. 138.9a  1547bd  1349ac  156.7d
Average DM intake, Kg/day 1.345 1441 1.449 1.554
Average D M intake/100 Kg body wt. 3.94 418 3.69 3.56
Average TDN intake, Kg/day 0.830 0.880 0.920 0.980
Kg TDN intake/Kg gain 5.98 5.75 6.69 6.24

Means on the same line not followed by a letter in common differ significantly
(P ¢ 0.05).

— T —



Younis et al. (1976) found that efficiency of feed conversion to depress with
the advancement of age of lambs during fattening, On the other hand, the
9-11 months of age for the experimental animals coincided with the period
from 28th July to 29th September, which is considered the hottest period of
the year. This type of environment may be partly responsible for such depressed

EFC obtained in the present study.’

For proper comparison of different systems used for fattening, the
performance of the lambs in different groups during the pre-fattening period
was considered. Taking both the pre-fattening and fattening periods into
account, lambs fattened at 7 months were the most efficient ones followed by
those fattened at 5, 11, and 9 months, respectively. However, difference in
EFC was aimost negligible between those fattened at either 5 or 7 months old.
On the other hand, lambs fattened at 5 months of age consumed relatively
higher amount of concentrates than those fattened at 7 months old, The
consumption of roughages was in the opposite direction, Thus, the selection
of the system of fattening would depend on many factors, among which is the

availahility of both roughages and concentrates and their relative prices.
Carcase data:

Empty body weight (EBW) was not affected by treatment (Table 2).
However, dressing percentage based on EBW was found to decrease, though
not significantly, with the advancement of age at fattening. The values
being 49.8, 49.0, 48.3 and 46.7 % for lambs fattened at 5, 7, 9 and 11 months
of age, respectively. Such results indicate that age has no apparent effect oﬁ

dressing percent. Age is expected to affect dressing percentage through
its effect on livebody weight, and since average slaughter weight for different

lambs in different systems was almost similar, regardless of their age, one

can not expect that treatment would affect dressing percentage.

Differences in chilled carcass weight were not statistically significant.
Treatment significantly affected the percentage of neck, rack, loin and legs
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TABLE 2. Carcass triats of lambs fattened on different systems of fattening,

Systems of fattening
Item I I

m v
No. of lambs n 11 12 11
Slaughter weight, Kg. 49.90 50.10 49.80 49,90
Empty body weight, Kg. 43.84 44,84 45.34 44.78
Hot carcass weight, Kg. 18.33 19.69 19.64 19.04
Dressing percentage! 42.40 43.40 44,20 41.70
Dressing percentages 49.80 49.00 48.30 46.70
Chilled carcass weight, Kg, 18.83 18.01 18.73 18,20
Wholsale cuts®
Neck 9.10a 6.75bc 6.25¢ T.40b
Shoulder 17.63 17.80 17.45 17.30
Rack 25.60a 28.90b 32.05¢ 29.40a
Loin 8.70a 9.10e 6.70b 6.40b
Flank 6.45 7.10 6.40 6.50
Legs 31.856ab 30.72a 32.15ab 33.10p
Tail 3.70 4.30 4,60 3.90

1. Based on slaughter weight.
2. Based on empty body weight.
3. As a percentage of chilled carcass weight.

Means on the same line not followed by a letter in common differ signifieantly
P ¢ 0.05).
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(Table 2), while had no effect on the percentage of flank and tail,

The percentage of prime cuts (shoulder, rack, loin and legs) were found
to be 84, 86.5, 88.4 and 86.2 for lambs fattened at 5, 7, 9 and 11 months of age,
respectively, with no consistent trend. Ray and Kromann (1971) found that

lambs of 180 days of age yielded highest percentage of retail cuts compared
with lambs at 150 and 120 days.

The physical composition of the 9-10-11 rib cut represents the lean, fat
and bone content of the carcass (Kirton and Barton, 1962). 1In the present
study treatment did not affect significantly the composition of this cut and
this may be due to the fact that all lambs were slaughtered almost at the same
livebody welght (Table 3). Mean time values of lean percentage are in
accordance with those obtained by Farhan et al. (1969) on the same breed.

Eye muscle area per Kg of chilled carcass weight was found to be 0.65,
0.67, 0.64 and 0.65 Cm?, with differences being not significant. Likewise, fat
thickness over the longissimus dorsi muscle did not differ significantly among
tieatment groups, however, lambs of treatment I1 had the higher value which
is In accordance with the results of the 9-10-11 rib cut physical composition,

TABLE 3. Physical composition of the 9-10-11 rib cut, eye muscle area and fat

thickness over L. dorsi for lambs in different treatments.

Systems of fattening

1 o m v
Lean % 49.30 50.72 48.90 51.70
Fat % 28.80 30.00 27.10 26.30
Bone % 8 : 21.80 19.20 23.80 21.90
Eye muscle area/Kg chilled carcass weight, cm? 0.65 0.87 0.64 0.85
¥at thickness over L. dorsf, mm, 3.96 5.e1 4.23 4.63
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THE EFFECT OF DIFFERENT TREATMENTS ON
SOME BACTERIOLOGICAL AND CHEMICAL ASPECTS OF
FOUR TYPES OF POULTRY WASTE IN IRAQ*

Abdul Bazzag A, Mohammad and Khalid A. Al-Soudi
Department of Animal Production, College of Agriculture,
University of Baghdad, Abu-Ghraib, Iraq.
(Received 14 April 1976)

SUMMARY

A study was carried out to determine the feasibility of poultry dropping
as g feedstuff. Bacteriological and chemical analyses of 1) Broiler litters,
two and eight weeks old, 2) Parent stock (Studler) litters, fifty two weeks old,

and 3) Dropping from beneath caged layers (Tatra-L), were studied.

Each type of the dropping was treated by one of the following methods:
1) Autoclaving, 2) Tyndallization, 3) Sun-drying, and 4) Unprocessed (Control),
The highest number of bacteria found was that of spore forming aerobes,

Gram-positive bacilli,

The bacterial count in 8-week old broiler litter was greater than that
found in 2-week old litter. The most predominant types of bacteria were
the Staphylococcus aureus. The number of bacteria was decreased after

drying in the sun.

* Part of M.S. thesis submitted by the senior author .
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The highest bacterial count of dry litters of parent stock at 52-weeks old

was shown by lactose-fermenting Gram-negative types.

The same results were also true in the case of droppings from heneath

caged layers.

Sterilization by autoclaving and tyndallization showed no microbial

growth after sample culturing.

A highly significant difference was observed in moisture, crude fiber, crude
protein, ether extract, ash, phosphorus and potassium contents between the
different types of droppings.
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INTRODUCTION

The chemical analyses of poultry droppings indicate that such droppings
contain available nutrients for poultry rations namely protein (I.ee and Blair,
1973), minerals (Hileman, 1971), and energy (Shannon ei al, 1973). Feeding
trials have established the value and limitations of manure as feeds (Quisen-
berry and Bradley, 1969). If this cheap material is used in some way in
poultry rations, the cost of the ration will be reduced, and consequently

production cost is lowered.

Many approaches have been investigated for disposing of the massive
quantities of manure produced by lvestock and poultry.  One approach is to
recycle the manure through the same or other species of animals to utilize

the available nutrients.
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Many investigators have suggested various methods for processiu.g. the
dropping prior their use in rations for cattle, sheep and poultry (Noland et al.
1955; Fontenot et al. 1966; Flegal and Zindel, 1971; Lee and Blair, 1972 and
Shannon et al. 1973).

In this work some of the chemical and bacteriological aspects of poultry
droppings were studied, and the results would assist in the development of
a manure sterilization method that warrants the destruction of pathogenic

organisms.

Bacteriological Aspects:

The presence of bacteria in the litter can be specifically detected by
determining enteric bacteria which makes up a significant part of the solid
animal wastes. These “indicator” becteria, the total coliform, and faecal
streptococci, in addition to those of enteric anaerobic types and those patho-
genic organisms are detected by standard bacteriological methods which are

described by American Public Health Association (1971).

Kern (1897) reported that 60—65 percent of the total population of
microflora in the chick intestines are coliforms. This ig in agreement with

those reported by Bogdonoif et al. (1959) and Barenes and Impey (1970).

Klein and Casida (1967) showed that Esherichie coli and Salmonella died
rapidly when deposited on a feedlot under aerobic conditions, but Salmonella
sarvived under anaerobic conditions. This is in agreement with the results

reported by McCalla and Elliott (1971).

Strzuch and Mueller (1968) noted that fresh manure from caged layers
rapidly undergoes a process of autosterilization with respect to Salmonella.
A qualitative test done by Kraft et al, (1969) for Salmonella on composited
samples of freshy voided excreta showed that 29 percent were positive, However,
Hillstrom and Busse (1971) stated that poultry litter became negative for
Salmonelia at the end of a seven day ensiling period.
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Chemical Analysis:

Jaeger (1973) reported that 20,000 brown egg laying hens produced 3
tons of droppings per day containing 78 percent moisture. This is in agree-
ment with the figure calculated (74%) by Stewart and Mecllwain (1971). In
other report, Scholz (1971) stated that the moisture content of chichen manure
upon excretion is about 75 percent.  While broiler litter contains only about

28.88 pecent moizture (Patrick, 1967).

Galler and Davey (1971) stated that the pH of poultry manure mixed
with sawdust in the batch varied from 5.4 to 7.0 and this will change to 8.9—9.0
to bacterial decomposition of the manure, In another report by Bregsler and
Bergman (1971) the pH of dry manure with 10 percent moisture was around 7.0.
While Stewart and Mcllwain (1971) indicated that the pH of manure under

cages ranged from 6.5 to 9.0 and the majority of readings were between 7.0
and 8.0.

Hileman (1971) found that the litter from broilers contained 4.11% nitrogen,
1.45% phosphorus and 2.18% potassium. Whereas dry poultry manure contained
5.6% calcium and 1.8% phosphorus, half of which was available for chicks
(Shannon et al., 1973).

In 1970 Benne showed that total protein was reduced in the dried manure
as compared with the fresh manure. This was prebably due to the high
temperature during drying. He found that chicken manure containing 5—15 %
moisture stored for two years showed no signs of deterioration, Using an
air current drier for 4 hours, protein contents were reduced 25% as the
temperature increased from 80 to 5000C.  An inverse relationship between
drying 'temperature and total protein was recorded by Surbrook et al. (1971).
On the other hand, Fontenot et al. (1971) reported that poultry manure contain-
ing 42.29% crude protein displayed a reduction in its crude protein to 41.60%
when autoclaved at 1160C under steam pressure of 1.06 Kg sg cm for 30 to

129 min and this decreased to 35,35% at 100¢C hot air oven,
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Buchoitz et ael. (1971) stated that dehyrated caged layer waste contalned
various percentages of -protein ranging from 17——25%. Hodgetts (1971)
noted that dry poultry manure with 10% moisture contained 32.60% crude
protein.  But Lee and Blair (1973) found that manure from layer battery to
have 22.49/ crude protein. ‘

Surbrook et al. (1971) reported that caged layers’ fresh manure contalned
around 3% ether extract whereas that dried at 5000C contained 2.8% . Bull
and Reid (1971) estimated the percentage of ether extract of air dried caged
chicken msnure as 1.43%. But Hodgetts (1971) found that if manure froiﬁ
caged brown egg hybrid puilets, 18 weeks old, wag dried and granulated to
contain 12—18% moisture, it contained 1.75% ether extract, and in the case of
untreated manure it was 2.74%.

Fresh poultry manure collected from cages was reported to contaln
17.16% cruce fiber (Flegal and Zindel, 1970). But Bucholtz ef ¢l. (1971) found
dehydrated caged layer waste to contain 16.6% crude. fiber.  While Hodgetts
(1971) reported that dry manure from caged brown egg hybrid pullets with
12,—18% moisture contained 11.90% crude. fiber.on dry matter basis, In'other
report. Fontenot et al. (1971) concluded that processed litter did not differ
significantly (p ¢ 0.05) from unprocessed litter.

Pryor.and Connor (1964) found that poultry waste had a metabolic energy
value of caged manure of about 500 cal/Ib. Bull and Reid (197i) Showed
that air-dried poultry manure contained 2298 K cal/Kg as gross energy.
Shannon et al. (1873) found that metabolic energy values of the cage manure
varied from 0.67—1.27 K cal/g. Also they found that autoclaving did not
significantly affect the metabolic value.

MATERIALS AND METHODS

Four types of poultry droppings, namely: a) Broiler litters, two and
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eight weeks old, b) Parent stock (Studler)+ litters, fifty two weeks old, and

¢) Droppings from beneath caged layers (Tatra-L),** were collected from

Muradia General Poultry Company Farm, Ministry of Agriculture and Agrarian
Reform.

A total of thirty samples from each of the four types of manure were
collected at random from 20 places. The samples were transfered into Cryovac

(Polyvinylidene Chloride Copolymer) containers using sterile spatulas.

Each sample was divided into two parts; one was utilised immediately for
bacteriological analyses, the other was dried at 500C for 24 hrs, ground to
pass through a one mm mesh, and divided into four lots, One lot was
autoclaved at 118¢C and a pressure of 15 lbs/in%/one hour (2.3 Kg/Cm?) to
sterilize 0.25 Kg, or 3 hrs if the quantity of the sample was 20 kg.  The second
lot underwent Tyndallization of fractional sterilization as described by
Tyndall (1877), one quarter Kilogran of poultry droppings was treated for one
hour a day in a steam sterilizer for 5 consecutive days, or three hours daﬁy
if the quantity of the sample to be steriled was twenty Kilograms. The
third lot was sundried by spreading 5 cm layer of the manure in an open area
for 10 days (June 10—20) with approximate temperature of 40—48¢C. The

fourth lot was used as a control

A) Bacteriological analysis:
Isolation procedures of bacteria from the four types of poultry waste

included:

1. Total count was facilitated by Standard plate count (SPC) procedures
(American Public Health Assoclation, 1971), using plate count nutrient

agar (Oxoid),* with dilutions ranging from 1:10 to 1:1X10™# using Ringer's

* S.a. Studler: 2, rue A. Rousseau B.P. 160—29210 MORLATX-France.

e* Tatra-L: Tatum Farms Route 3, Dawsonville, Georgia 30534 U.S.A.
* The Oxoid Division of Oxo Ltd.,, London E. C. 4, England.
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solution (Quarter Strength, BDH)*.
2. Differential count to investigate:

.a. ' Pathogenic Staphylococel by using the Mannitol salt agar media
(Oxold), followed by Staphylococcus medium 110 (Difco 1969).*%*

b. Salmonella species, using Salmonella-Shigella agar (Difco, 1969).

c. Coliform groups, using MacConkey bile salt media as well as Eosine-

Methylene blue media (Oxoid).
d. Aerobic spore forming bacteria, using the Nutrient agar (Oxoid).

e. Angerobic gpore forming bacteria, using the McIntosh and Fildes's

(1916) anaercbic Jar with a freshly made Thioglycollate media
(Brewer, 1940).

f. Molds and yeasts, using the Sabouroud dextrose agar (Oxoid).

The isolates were indentified by standard biochemical and serological

typing methods as well as by microscopical examination using the Hucker
modification of the Gram’s staining procedure (Committee on Bacteriological
Technic, 1957).

B} Chemical analysis:

The methods employed here for proximate analyses were adopted from
AOAC (1970). Hydrogen-ion concentration determination was facilitafed
by 2 Beckman Zeromatic pH-meter. Calcium percentage was . determined
using the wh:fnétric procedure.  Phosphorus content was determined by the
Vanadomoloybdate method, using a photoelectric Colorimeter or Spectronic
20, Bauch and Lomb. Potassium percentage was determined by means of
the Perkin-Elmer, model 52 flame photometer. Heat of combustion (gross
energy) was determined by adiabatic Oxygen Bomb Calorimetry (Fisher
Scientific Ltd. 1964).

* The British Drug Houses Ltd., B.D.H. laboratory Chemicals Division Pool.
England.,
** Difco laboratories, Detroit I, Michigan U.S.A.
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The data from the experiment were subjected to statistieal analysis,
The most common analysis used was the analysis of variance as outlined by
Snedecor and Cochran (1967). If the F value was significant, the standard

error of the means was then caleulated and Duncan’s’' (1955) muiiltiple range
test was employed.

RESULTS AND DISCUSSION

Bacteriological quality: e

Sterilization of litter and manure by autoclaving and tynda ation show&i
no microblal growth after examination. The results of the bacteriologlca.l
exmmination are given in'Table 1. The number of microorganisims in° the

samples was not affected by sun-drying.
/,.q_;_plf\ui d){jts’

The litter of parent stock (52 weeks old) showed a higher number of

microorganisms (10 X 10% as eempared to the other t‘ypes of Kgg es, Thjs
G/ ool
wag. expected due to age. Perhaps one of the t,,entia.uy more hms features
\!-.__A‘
of mch.td.mg dry poultry waste in poultry-diets is the rifk of spreadi ng: disease,
e _iga
The d.iseaae hazard may well be reduced when the-dry pouliry waste is produted
and rggm on the same farm (Alexander et al. 1968).

Chemical analysis: /U i C e N

.The.results of proximate analysis for the different types of poultry waste

used in this werk are shown-in Table 2.
A ‘»“U . A highly signiﬂca.nt (P ¢ 0.01) difference between the types of the wasta
o N namely moisture. crude fiber, crude proteln and ether extract was found,
They also differed significantly according to ash. calcium, phosphorus ‘and
potassium, (Table 3.. | :

Treatment had less effect (P < 0.05} on moisture gnd ash, and none .on
crude fiber, crude protein, ether extract, calcium, phosphorus and potassium

contents.

Broiler litter at two week -old differed significantly (P ¢ 0.01) from the
other three types in regard to pH value, Similarly, sun-dried droppings differed
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TABLE 1. Differential and total counts of microflora/g of poultry wastes.

Broiler litter,

Broller litter,

Parent Stock,

Caged Layers

2 wks. old 8 wks. old 52 wkas. old litter Manure
Sun-dried Sun-dried Sun-dried Sun-dried
(10 daysat (10 days at (10 days at (10 days at
Types of Unprocessed 28—320C) Unprocessed 28—36¢C) Unprocessed 25—400C) Unprocessed 40—58¢0C)
Microorganisms Litter Litter Litter Litter Litter Litter Fresh Manure
Staphylococcus aureus 2.7X 108 2.310¢ 3.9X108 5.0X108 2.03107 1.4x108 2.9:108 2,910
mhuoqm.noE:Em ﬁm.mwocmuv U 2.6xX10% 2.6X104 T.7X104 N 3.3<108 1.7X108 2.3 108
Wvon.m.,mogmnm. ( wummuoamw,v 1. ”_,Xu.o. 2,410t 3.5 X105 31105 N N 3.0<10s8 2.9X10s
Lactose non-ferment
(g-ve) bacilll N N N N N B N N* N
Liactose ferment ¢ . e
(g-ve) bacilli 17103 8.6X109 1.5x108 11.534 104 3.1x107 2.9%¢106 3151y 22,10
Molds + + - + + + + e
Yeasts + o + - + - + - -
Ho.n.m.n connt (8PC) 13.1x¢107 16.8)¢10¢ 6.5<108 25108 - -+ . 10.0X10° 7.2x108 3.6x10w 6.2, u_bs

U
N

Uncounted oo_oa_mm at dilutlon 107% (more than 300 colonies/plate),
None of b growth (Tess than 30 nouon_ou\u_pnau

Positive growth.
No growth.

Three samples of thirty present.



TABLE 2. Chemical composition of different chicken manure.

Types of litter Broiler Litter, 2wks. old Broiler Litter, 8 wks. old ‘ Parent Stock Litter, 52 wks. old C
Inter- Inter- Inter-
Methods of Unpro-  Sun- A.P=3- mittent TUnpro-  Sun- Auto- mittent! Unpro- Sun- Auto- mittent Unpro-
processing cessed dried claved steaming cessed dried claved  steami cessed dried claved steaming cessed
Moisture 16.37 8.28 12.86 16.14 19.58 10.48 20.40 24.60 | 2295 12.57 24.93 25.02 70.94
Crude fiber 41.54 48.29 39.83 37.96 12.54 16.17 12.69 14.01| 14.75 18.32 17.31 16,56 10.10
Ash 9.45 9.25 9.00 8.91 14.01 17.00 14.05 15.31 18.64 19.77 18.62 18.42 9.091
Crude protein 9.57 9.26 9.52 954 2191 20.93 18.63 22,01 19.57 15.08 17.63 17.40 20.97
Ether extract 2.47 2.33 213 212 1.53 1.58 2.23 1.95 0.77 0.27 0.56 1.28 3.23
Gross energy
Kcal/Kg 2750 2660 2600 2535 3230 3223 3246. 3223 - 2400 2373 2387 2468 2700

Calcium 5.26 6.50 5.20 5.24 5.26 5.78 5.21 4.72 4.83 4.76 5.17 5.17 12.28
Phosphorus 1.60 191 1,86 2.10 1.54 2.35 1.57 1.55 3.29 3.10 3.26 3.33 3.81

Potassium 1.34 1.43 1.04 1.03 2.04 2.40 2.95 2.22 2.30 2.30 2.33 2.40 2.04
pH 6.76 5.26 8.74 6.74 8.00 771 7.83 1.82 | 772 5.60 7.11 710 7.80
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TABLE 1. Differential and total counts of microflora/g of poultry wastes.

Broiler litter, Broiler litter, Parent Stock, Caged Layers
2 wks. old 8 wks, old 52 wks, old litter Manure
Sun-dried Sun-dried Sun-dried Sun-dried
(10 days at (10 days at (10 days at (10 days at
Types of Unprocessed 28—32¢C) Unprocessed 28—360C) Unprocessed 25-—400C) Unprocessed 40—580C)
Microorganisms Litter Litter Litter Litter Litter Litter Fresh Manure
Staphylococcus aureus 2.7X 108 2.3X104 3.9¢106 5.0:<10% 2.0107 1.4108 29108 2.9X10s
muoum-moua_um (aerobes) U 2.6X108 26104 T.Tx104 N 3.3X108 1.7xX108 2.3108
mvoum.,mogm ﬁm.nm.mﬂ.owmwv 1. uXHou 2,410 3.5¢108 31105 N N 8.0 100 2.9X108
Liactose non-ferment
(g-ve) bacilll N N N N N N 2- i N
Liactose ferment , i o Vi
{g-ve) bacilli 171038 8.6:X10% - 1.5 10 11.55¢ 104 3.1107 2.9%¢100 3.45¢10 22 x 108
Molds + 4 - + + + * s,
Yeasts, + + - - + + - o
Total connt (SPC) 13.1¢107 16.8¢108 6.5108 2.5X108 - 10.03X10° 7.2X108 3.6x10v 6.2, 10w

U . Uncounted colonies at dilution 1075 (more than 300 colonies/plate),
=~ None o¥ U.o waoﬁg (1éss than 30 no_os_ma\m_mnmv

Positive growth.

~ No growth.

[ ]
n

® — Three samples of thirty present.



TABLE 3. Analysis of variance for the effect of treatments and types of poultry waste
on moisture, crude fiber, crude protein, ether extract, ash, Ca, P, K, gross

energy contents and pH value.

Source of D.F.

¢u.zmzon Moisture C.Fiber C.protein E.extract Ash P K G. energy PH
Types 3 1556.8%* 830.7+* 124.8%* 3.9%% 1.2%* 495848.0%* 1.6%#
Treatments 3 363.0* 14,1 1.9 0.0 0.0 8170.0 1.5
Errors 9 87.1 3.9 1.6 0.1 01 0.1

9219.0

®* BSignificant at level P < 0.05.
** Significant at level P < 0.01.
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significantly (P ¢ 0.01) from the other three treatments. These results are
in agreement with those of Galler and Davey (1971). 7

The effect of treatment on the gross energy contents was not significant
(Table 3). Whereas, eight week broiler litter had a significantly (P < 0.01)

higher value than other types. Such results confirm those obtained by Bull
and Reid (1971).
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TESTICULAR CHANGES IN RAHMANI R.AMSF.OLLOWJNG
| PROLONGED ADMINISTRATION OF STILBESTROL
DIPROPIONATE
S/A'M. Ghannam® and M.A. El-Ashry
_ Facultyi of Agriculture, Shobra El-Khiema., Caire; Egypt
(Revised MS received 6 April 1976)

ABSTRACT

Stilbestrol dipropionate was administered to yearling Rahmani rams:for
.‘a period of 90 days at the rate of 3 mg per animal per day. There was a
" élgnlﬁcant decrease in the weight of testes. Histological examination of the
testes revealed a predominance of seminiferous tubules that were reduced in
- dlameter and lined principally by spermatogonial cells and vacuolated Sertoll’s
cells.  Spermatogenesis-was inhibited. Intra luminal aggrégates of exfollated

- germ .cells .were ‘observed in the seminifercus tubules: Normal Leydig cells
were absent.
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INTRODUCTION o

Stilbestrol has been widely used in finishing livestock in order to.improve
rate of gain, feed conversion and meat quality. Estrogen administration has
been reported to cause a depression in semen qué,llty in bulls (Ocasa et al.,
1962), rams (Moule and Mattner, 1961), goats (Roy, 1960) and rats (Mort,
1952). The extent of the damage induced in the testes depends on the dose and
frequency of the estrogen administration. Moule and -Mattner (1961) reported
that the dose reguired to produce seminal degeneration was much lower in
sheep“than in cattle. Recovery of the semen, the estrogen“ administration
was completely ceased, occured in bulls within 3 weeks to 6 months (Ocasa
et al, 1962 #nd Cupps ef al. 1960), in rams within 6—8 weeks (Moule and
Matiner, 1961) and in dogs within 5—6 months (Brouwers et al., 1956).

The present study wes undertaken to study the histological gchanges in

the testes of young Rabmoni rams after 90 days administration of. stilbestrol
= —_ I I

"‘MATERIALS AND METHODS
Six pative Rahmani rams, 10 months old, weighing on average 37 Kg.were
used Each animsal was fed a daily ration composed of 3/4 Kg concentrates
and 1/3 Eg clover hay. The concentrate mixture composed of ,65%
undecorticated cotten seed meal, 20% rice bran, 9% wheat bran, 3%, niolasses,
29/, calcium carbonate and 19/ common salt. The animals were welghed at
14 day intervals.

After a conditioning pericd of 60 days, the rams ‘were assigned to two
groups:of three eath having similar body weight and average live weight gan,
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The daily t_!iet was the_n given at the rate of 1 Kg concentrates. and 3Kg clover
hay per animal. Each of the rams in one group was injected in the tail with

stilbestrol at weekly intervals. The dose was given at the rate of 3 mg

stilbestrol dipropionate per animal per day. The rams of the other g‘roup'

were used as control.

After 90 days treatment with stilbestrol the rams of the two groups
were slaughtered. The carcass and testicular weights were determined. A
sample from each testis was fixed in Bouin’s solution. Tissue mat sections

were stained with hematoxylin and eosin and examined microscopically.

RESULTS AND DISCUSSION

In the stilbestrol treated rams, there was a slight non-sigrificant reduction
of the live body weight gain (Table 1), ‘This reduction in weight misht be due
to the fact that the used ration, with the restricted emergy supply, was only
adequate lfor growth but not for fattening, since 2 high encrgy ration is needed
in order to get the maximum response from stilbestrol supplementation (Cunha
1971).

The stilbestrol treated rams showed a significant decrease (P < 0.08) in

the testicular weight (Table 1). The mean testicular weight as percentage

of carcass weight decreased by 13.4% to that of the control.  Similar results
were obtained in rams treated with hexoestrol (Preston et al., 1960).

Histological examination of testés from the stilbestrol treatéd rams
showed atrophied seminiferous tubules. The diameters of the tubules were
markedly reduced when compared with thosé of the control group {Plates 1 & 2)
Complete inhibition of the activity of the germinal epithelium was obéerved.
The feét'e;s showed predominantly tubules lined@ principally with spermatogonial
cells and highly vacuolated Sertli’s cells. The histological picture of the
tubules varied in extent of degeneration. Some tubules were more severely

degenerated than those shown in Plate 2, while in others, stages up to sper-
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Figure 3, Figure 4.
BLATE 2:

Figure 3. Section in the testis of a stilbestrol treated ram. (X 120).

Figure 4. Same semin ferous tubules shown in figure 3, with higher magnifi-
cation. (X 300).



Figure 1. Figure 2.

PLATE 1:

Figure 1. Section in the testis of a control ram, showing normal development

of the seminiferous tubules and highly active spermatogenesis. (X 120)

Figure 2. Same seminiferous tubule shown in figure 1, with higher magnifica-

tion. (X 300)



TABLE 1. Effect of stilbestrol dipropionate on the average weight of carcass

and testicle of yearling Rahmani rams.

Final live Carcass Testicular* Testicular
weight weight weight weight as % of
(Kg) (Kg) () carcass weight
Control 62.3 30.66 437.3 1.416
C. V. % 5.06 4.30 141 11.97
Treated 57.0 26.66 327.6 1,233
C.V.% 5.26 9.26 2.07 11.38
* Including the epididymal weight.
matids could be observed. No spermatozoa were found. Intra-luminal

aggregates of exfoliated germ cells up of the stages of spermatocytes were
observed in the seminiferous tubules. The spermatogonial cells seemed to be
undisturbed in most of the tubules of the treated animals, however, their
mitotic activity was inhibited. Normal-shaped Leying cells were absent 1n‘
the seminiferous tubules of the stilbestrol treated animals. The Leydig cells
were found in aggregates of a rather collaginized interstitial tissue.  Their

zuclei were atrophied, cytoplasm weas vacuolated and cell outlines were lost,

Bullongh (1955) found that all estrogens, whether they were natural or

syothetic, acted in a similar way, They posses a mitogenic activity by

ing the glucckinase system in the cells in which the glucokinase reaction
i =of —ormally maximally active. Natural estrogens as well as Stilbestrol

=7 akso 2ot 2s mitotic inhibitors when used in high doses.

Clezest 2nd Morgentaler (1955) reported that the gonadotrophin of the

piE==ary ziz=d act both on the formation of type A spermatogonia and the
LepSy o=iis of the testicles.

Thic sty soggested that prolonged use of stilbestrol in large doses causes
éamag= to the testicular tissue possibly by inhibiting the mitotic activity of the
g=r= cells either directly or most probably indirectly through the pituitary
giand
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SUMMARY

Twenty nine ewes were used to study the long term effects (12 months) of
cifferent levels of vitamin A on the ovarian and endometrial histology.
Vitamin A was supplemented orally at the rate of 0, 50,000 and 100,600 LY.
per ewe per month,  Vitamin A deficient group had a high percent of atretic
Sollicles, somme degree of endometrial damage and low conception rate. Results
smgpe=ted that the lowered fertility of ewes deficient in vitamin A was mainly
dpe o owarizn dysfuncHon and partly to endometrial Qarnage.
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INTRODUCTION

Several researchers demonstrated that lack of dietery vitamin A in sheep

with depleted vitamin A stores, resulted in impairment of reproductive
tunction.  Byers ef al. (1956) reported that long-time feeding of suboptimal
‘or deficient carotene ration had detrimental effects on the structures of the

pituitary, adrenals and thyrold glands as well as ovarian and testicular
tissues.

The present investigation was aimed to study the longterm effects of
different levels of vitamin A upon the histology of ovarles and endometrium
and rate of conception in ewes.

MATERIALS AND METHODS

Twenty nine mature ewes,* 1T Awassi and 12 Awassi X Barki crossbreds,
were used in this study. They were fed a dry balanced ration with no
vitamin A or carotene throughout the period of the experiment. 'The ration

was composed of wheat straw and a concentrate mixture. The latter consisted
of cotton seed meal 65%, rice polishing 20%, wheat bran 9% malasses

3%. lime stone 2% and common salt 1%. The basal ration was given
according to Morrison feeding standards (Morrison, 1955).

®* Animals used in this study were obtained from those used in a previous
experiment by Sooud et al. (1973).
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The ewes were assigned to three groups (Tl. T and T ) which received

2 3 ’
vitamin A* orally in the rate of 0, 50,000 and 160,000 LU. per ewe per
month respectively for 12 months. Blood plasma vitamin A was assayed at

monthly intervals over the experimental period using the Carr-Price reaction
with antimony trichloride.

After a period of three months on vitamin A supplementation the ewes
were allowed to be mated, using three fertile rams. The ramg were allocated
at random to the treated groups. FEach ram was supplemented with 100,000
LU. of vitamin A orally every month during the mating period which lasted
for 51 days. '

At the end of the feeding experiment, just after weaning of the newly
born lambs at the age of four months, the ewes were sacrificed. The
reproductive organs were dissected out and weighed, Ovarian and uterine
tissue samples from each ewe were fixed in Bouin's fluid for histological study.
Tissue mat sections were stained with hematoxylin and eosin and examined

microscopically. Analysis of variance of data and tests of signiﬁc‘ant were
done according to Steel and Torrie (1960).

RESULTS AND DISCUSSION
Th= reproductive performance of ewes used in present study were reported .
&y Sooud f al. (1973). Data observed in this study are summarized in Table 1.
There was a significant effect of vitamin A supplementation on the number of -
ewes comosived (P < 0.01). However, conception rate, weight of ovaries and
T==rus were not &fferent in the two groups which recetved vitamin A.

Fxdsiogical examinclion of the ovaries:

The gresf=st d&ameter of the follicles in the sections of the
left ovary of each ewe was microscopiczlly measured The boundary line
was between the theca and stroma.  Each measured follicle was then classified
as either apparently normsl or atretic (Table 2). In vitamin A defcient

* A-Viion, Kahera Pharm. & Chim. Ind. Co., Cairo, U.AR.
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group, T1’ follicles greater than 5 mm in diameter were not observed and the

. number of atretic follicles greatly exceeded that of apparently normal v-eslcular

follicles.  The proportion of atretic and apparently normal vesicular follicles

0okl

as well as the proportion of the different types of atresia in the left ovary of
the three groups were presented in Figure 1.  Classification of the different

types of artresia as, early, definite and late, was done according to Marion
et al, (1968) and Choudary et al. (1968).

One of the first signs of early follicular atresia was the appearance of
epithelial irregularities of the granulosa cells. The latter became loose and

attained different shapes and sizes (Figure 2). The flattened outérmost cell

TABLE 1. Effect of different levels of vitamin A on certain rfeproductive traits in

E
8
3
|
§

ewes.
Treatment groups™®

Parameters T1 : '1‘2 'I?a
No. of ewes mated 9 10 10
No. of ewes conceived®* 1 ]
No. of lambs born alive 0 5 ) ]
Ave. level of blood plasma vit. A

at end of the experiment, ug/100 ml 7.2 495 493
Range of blood plasma vit. A

during the éxperiment ug/100 ml 7.2 _ 33.7 219 _841 389 _T729
Ave. wt, of the genital tract, g*** 3%.20+ 41 35.08 + 3.9 34.04 3.9
Ave. Wi, of ovaries, g 178+ .07 162+ 067 1.50_; 087

No. of ewes having follicles greater
than § mm in diameter
No. of ewes having corpora lutea 1 3

* T _received no vitamin, 'I‘2 —received 50,000 I.U. T3 —received 100,000 LU.
I .
»* FEwe reported as conceived was that which had either a lamb or which aborted.

s+¢ Tnclude, (ovaries, fallopian tubes, uterus, cervix, vagina and vilva),
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TABLE 2. Number of atretic follicles observed in the left ovaries of the three groups
treated with vitamin A.

T T -

1 2 a
Folliculr No. of No. of No. of No. of No, of No. of
size classes follicles  atretic follicles atretic follicles  atretic
(mm) gstudied follicles studied follicles studied follicles
1 22 15 6 1 16 2
2 13 12 18 8 15 5
3 6 4 2 2 6 1
4 3 3 2 1 1
4.1 1 ] 0

PR

e
i)
£y

B e

LSS

Mhrdont 6} Folicie Gt e

mLmdmmmmmmm.Maam
the stage of atresin. ~ The proportion represent follicles in the left
ovaries of the three treated groups. Tl. T’? and Ts groups- received
orally 0, 50,000 and 100,000 LU. of vitamin A / month respectively.
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layer of the granulosa disappeared either partly or completely, Atretic
vbodies were most frequently observed in the lumen (Figure 3). This finding
agrees with that of Marion et al. (1968) in that the disappearance of the
membrana propria was less commonly observed in early atresia. Detach-
ment of fhe granulosa cell layers into the antrum as well as thickening of
the theca layers were considered as signs of definite atresia (Figure 4), In
late atresia (Figure 5), most of the granulosa cells were sloughed out in the
antrum, The theca layers were greatly thickened shoWing various degrees

of hyalinlzation and the follicular lumen was greatly reduced.

Histological study of the endometrium:

Microscopica.l examination of the endometrium revealed that most of the
ewes on vitamin A deficient diet, T1' had some degree of tissue damage; a
case exhibited endometrial fibrosis of the glandular tissue (Figure 6). The
other eight cases exhibited severe “gland site mass” lesions (Figure 7). In
the latter lesions, the body of the endomeirial glands was collapsed and densely
packed with infilterating cells, The secretory epithelial cells were closely
packed, stained intensely with hematoxylin and showed very little nuclear
differentiation in contrast to the larger, tall collumnar cells of the normal
endometrial glands (Figure 8).

A

From the twenty ewes supplemented with vitamin A, the endometrium
of only seven cases (three cases in Ta and four cases in Ta) was moderately
affected with “gland site mass’ lesions. The histological feature of endo-
metrium of the other ewes was apparently normal and the endometrial glands
exhibited secretory function.

Dawson (1961 and 1963) among others have shown that the “gland
site mags” leslons of the endometrium contituted the significant lesion of
endometritis. He also added that such lesions do not , in themselves, preclude
conception but tend to prejudice the development of the embryo from the time

of implantation. ' !
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Figure 2. Section in a follicle showing signs of early atresia. The granulosa

cells are loose and of different shape and size (650 X).

Figure 3. Section in a follicle showing signs of early atresia. Atretic bodies
are observed in the antrum (120 X).



Figure 4. Section in a follicle showing detachment of the granulesa cell
layers (160 X).

Figure 5. Section in a follicle showing signs of late atresia (320 X).



&

Figure 6. Section in an cndometrium in which most of the glandular tissue

is replaced by fibrous tissue (200 X).

Figure 7. Section in an endometrium showing “gland site mass" lesions (200 X).



Figure 8. Section of apparently normal endometirium. The endometrial glands
are lined with tall columnar secretory cells (200 X).



The present data suggested that the lower fertility of the ewes assoclated

with vitamin A deficilency was mainly due to ovarian dysfunction and partly
to endometrial damage.
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SUMMARY

A total of thirty male calves of the native Jenoubi breed, divided into six
treatment groups, were used to study the effect of leugtﬁ of fattening period on
gain in weight and careass trajt;. Work was carried out at the Experimental
Farm of the College of Agriculture in Alamria. '

Final, slaughter and carcass weights increased and daily gain deereased
as the fattening period increased. Dressing percentage, fore gunarter and

hind quarter weights also increased with the extended . fattening’ period..

Significapt and possitive regression coefficient was obtained between glaughter
weight and hot carcass weight (0.539 Kg). Carcass weight had a positive and

significant effect on weight of different cuts. Area of rib-eye muscle was

highly correlated with carcass weight (r - 0.612).

Fattening native calves up to welghts ranging between 250 and 300 Kgs
could result in improving their performance, as well as, their carcass traits.
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INTRODUCTION

In the last decade the quantity of meat imported for consumption has been
progressively increasing, as the local production falls short of mesting the
demand (Ahmed and Al-Roumi, 1967). This is partly due to the relatively
lght slaughter weights (150—180 Kg), and possibly due to short fattening
periods. Kharoofa (1975) obtained final weights of Jenoubi calves fattened.
for a period of 86 days of 177 Kgs. ‘

The aim of the pregent study is to investigate the effect of the duration of
the fattening period on the feedlot performance and careass traits of mative

Jenoubi calves.
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MATERIALS AND METHODS

Thirty male calves of the Jenoub! breed of cattle, 1.5-2.0 years of age, purchased
from the Soueira Farm belonging to the General Company of Animal Production,
Mimistry of Agriculture and Agrarian Reform, were used in this experiment.
Animals were trasfered to the Experimental Farm of the College of Agriculture
at Al-Amerla, welghed individually upon their arrival and randomly assigned
to six treatment groups of five animals each. A preparatory period of 10
days, during which normal procedures of vaccination and spraying of animals
took place, preceeded the experimental period. The six treatments differed
in the length of the fattening period, starting on 12 February 1975. Calves
of all treatments received a concentrate diet at a rate of 2% of average live-
body welg'ht.r The dlet consisted of 60% ground barley, 22% wheat bran,
15% sunflower meal, 2% limestone and 1% common salt. Green Alfalfa or

green barley was offered ad libitum according to its avallability,

Animols of the first group were slaughtered after staying 14 days in the
feedlot, while those of the other treatments were sacrificed at 28-day intervals.
Animals were weighed fortnightly after a 12-hour fasting period.

Hot carcass weight and weight of different cuts and organs were recorded
for each animal. Empty body weight was obtained for each animal by
subtracting the weight of the digestive tract content from its slaughter weight.
The left half of each carcass was then chilled at approximately 4¢C for 48
hours. Hedrick et al. (1965) reported that the left side of carcass had higher
correlation with total and retail yield of carcasses than the right one. The cuts
studied included fore and hind quarters and the 9—12th rib cut. A physical
separation for each rib cut into bone and edible portions was made. ‘The
area of the rib-eye muscle between the 12th and 13th rib was obtained, using
tracing paper and a polar compensating planimeter and as described by
Henderson et al, (1966).

Statistical handling of the data was carried out according to Steel and
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Torrie (1860), and tests of significance were done according to Duncan's
Mutiple Range Test (1955).

RESULTS AND DISCUSSION

Means of traits studied in the six treatment groups together with ltests of
significance for traits tested are given in Table 1. Whereas, the pertaining
analyses of varance are given in Table 2. Differences between the 6 groups in
initial weight were not significant, showing that the differences observed in
each of final, slaughter, hot carcass, fore and hind quarters weights, as well
ay, dressing percentage based on empty body weight were a direct result of
the effect of treatments. In the majority of the traits s.tudled there was mno

apperciable difference between groups V and VI, namely those fattened for 18 ‘
and 22 weeks, respectively.

A relatively high daily gain of 0.972 and 0.884 Kg was attained in groups
I and II, which decreased sharply in groups III to VI varying between 0.566
and 0.437 Kg (Table 1). The difference between both sets In daily gain was
significant (P ¢ 0.05). Animals used in this experiment were purchased by
the Soueira Farm from local markets where the quality and quantity of feeds
given are poor and inadequate. They were then put on the fattening ratiom,
consisting mainly of concentrates, accordingly they gained rapidly during
the first few weeks. Another possibility for the observed decrease in dally
gain might be due to a gradual increase in ambient temperature starting from
late April through the rest of fhe experimental period. Such rise in
temperature affects food intake, and consequently, gain in weight. A decline
in daily gain of calves during the summer months was also observed by Galal
et al. (1973).  Dally gain in Iraqi calves was found to be 0.544 Kg by Juma
et al. (1972), and 0.433 Kg by Kharoofa (1975) corresponding with that obtained
here for animals that were fattened for extended periods. However, higher |
values for daily gain in Iragi calves were repqrted by Kassir et al. (1969) and
Jume et al. (1971), being 0.889 and 0.718 Kg, respectively. Ragab and Abd
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TABLE 1. Means of performance and carcass traits of groups of Jenoubi bull calves fattened for different periods,

Groups
Traits I a oI v v Vi

Fattening period (days) 14 42 70 98 126 154
Final weight (Kg) 180 178.6 173.2 189.2 178.4 192.8
Initial weight (Kg) 193.6b 215.7v 213.2b 245.2a 246.6a 260.1a
Slaughter weight (Kg) 190.2b 206,41 211.3b 238.8a 246.6a 260.1a
Hot carcass weight (Kg) 103.8¢ 113.2¢ 113.6¢  126.5b 135.12b 141.8a
Daily gain (Kg) 0.972a 0.884a 0.5200 0.566b 0.541b 0,437
Dressing o/ (live wt.) 54.47 54.84 53.76 52.97 54.79 54.52
Dressing % (empty wt.) 58.89¢ 61.04b 63.06a 62,658 63.46a 63.352
Fore quarter wt. (Kg) 28.5d 30.5¢ 28.3d 33.9bc 36.2ab 39.5a
Hind quarter wt. (Kg) 22.8d 24.3¢ 23.6d 27.1b 26.9b 30.1a
9—12 rib cut wt. (Kg) 3.88 4.81 3.38 4.98 4.58 5.50
HNU edible 2—12 rib cut 75.72 78.056 T7.41 75.26 78.40 81.03
& bone 8—12 rib cut 24.28 21.95 22.59 24.74 21.60 18.97
Area of eye muscle (cm)? 59.2 72.8 64.8 67.2 72.8 67.8
Liver weight (Kg) 261 2.48 2.84 3.26 3.44 3.0
Heart weight (Kg) 0.86 0.58 0.98 0.86 1.0 0.92
Kidney weight (Kg) 0.43 055 0.54 0.51 0.85 0.72
Kidney fat weight (Kg) 0.39 — 0.62 1.02 114 —
Visceral fat wt. (Kg) 0.86 1.06 1.48 184 212 2.54
Head weight (Kg) 13.2 12.8 13.5 14.0 14.9 15.6 -
Lung welght (Kg) 2.90 2.05 2.68 3.14 3.16 2.90
Feet weight (Kg) 4.6 4.4 5.0 4.8 5.8 5.3
Pelt weight (Kg) 17.1 17.7 1.7 17.5 18.2 19.9
Digestive tract wt. (Kg)

a. Full 224 31.6 40.7 53.3 42.0 48.9

b. Empty 81 10.8 9.2 8.8 8.6 10.7
Spleen weight (Kg) 0.68 0.50 0.76 0.86 0.97 0.98

2.00 1.10 1.62 212 1.84 1.86

Reproductive tract weight (Kg)
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TABLE 2. Analysis of variance of some of the traits studied in Jenoubi bull calves
fattened for different periods.

Traits Mean squares
studied . Betweern groups %Rhin groups
1) ($18]
Initial weight 274.4 340.8
Slaughter weight 3630.2%% 383.8
‘Carcass weight 1073.3%* 139.7
Daily gain 0.239%* 0.025
Dressing o/, (Empty weight) 16.09°% 1131
Area of rib-eye muscle 29.47 61.63
Hind quarters weight 37.24%% 6.68
Fore quarters weight 101.5** 13.9
Edible o/ 9—12th rib cut 3113 21.0

(**) PSG.OL
(i) Based on 5 dégrees of freedom.
(ii) Based on 24 degrees of freedom.

~
TABLE 3. Analysis of covariance for some of the traits studied in Jenoubi bul]
calves fattened for different periods.

Traits Reduced mean sguares
Studted Between Witkin
groups groups

) 1) X /Y
Sianghter wt. / Inftial wt 2532.0%% 56.12 0.584%%
Carcass wt. / Slaughter wt. 14.20 20.37 0.530%=
Area of rib-eye / carcass wt 9.42 39,94 0.405**
Hind quarter wt. / Carcass wt. 4,03%* 1,08 0.20%*
Fore quarter wt. / Carcass wt. 6.80 4.34 0.261%%
Edible % 912 rib cut/Carcass wt. 10.92 19.47 (.13%#

(**) P < 0.01.
(i) Based on 5 degrees of freedom.
(ii) 'Based on 23 degrees of fréedom.
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Ei-Salam (1962) found an average dally gadn in Egyptian calves, 12 and 18
months of age, to be 0.439 Kg, which is similar to the daily gain attained by
calves in group VI of the current work.

There was an appreciable and significant increase of almosgt 2% in
dressing percentage, based on emphy body weight, of group II over group I
The trend of increase in dressing percentage continued for those animals
fattened for 10 weeks leveling, somewhat, thercafter. Juma et al, (1972)
found that the dressing percentages, hased on livebody weight, in Iragi calves
was 50.45% being lower than the figures obtained in this study. Kassir et al.

(1969) and Juma et el. (1971) reported dressing percentages for Iragi bull
calves of 50.0 and 51.2%, ‘respectively.

An increase in the weight of hind quarters was associated with the
increase in the length of the fattening period from 18 to 22 weeks. 'The same
was true in the weight of the 9—I12th rib cut and its percent edible portion
increasing by 2.6% over the same period. Percent hone of this cut was
accordingly reduced in group VI to 18;97%, being the lowest in the six
treatments.

The relationship existing between initial weight and slaughter weight is
known to be important and could mask real group differences,  Accordingly,
an analysis of covariance was perforined between these two traits, together
with other important relationships, and presented in Table 3. A considerable
reduction in within group wvaribility resulted because of the almost unity
correlation coefficient between both traits, being 0.93. An increase of 0.98 Kg

in slaughter weight was estimated for each Kg increase in initial weight.

High and significant regression coefficients were observed between hot
carcass weight and some carcass traits and are presented in Table 3. The
regression of carcass weight on sluughter weight of 0.54 Kg might be looked
at as the intra-group dressing percentage based on live-body-weight basis.

It is a weighed average of the dressing percentage of the different groups.
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Eighly sigmificant regression coefliclents of area of rib-eye muscle, fore
and hind qua.rtérs weights 6n carcass weight, of 0.405 cm?, 0.261 and 0.20 Kg,
were found respectively feans that there is an increase in the weight of the
most prefered cuts in the animals fattened for longer periods. This will
result in an increage in the edible portion of carcasses as observed in the
9—12th rib cut. The significant correlation coefficient between area of
rib-eye muscle and hot carcass weight of 0.612, obtained in this study, was
lower than the estimate of 0.773 obtained by Juma et al. (1972). A steady
and near linear increase in stored fat; f.e. visceral and kidney fats; was

associated with increasing the length of the fattening period.

Better carcass finish is expected to be attained when animals are fattened
for longer periods. Accordingly, it might be adisable to keep Jenoubi bull
calves of 18 months in age on the feedlot to reach slaughter weights ranging

between 250 and 300 Kgs. Thigs will result in better performance and
improved carcass traits.

The authors are thankful to Miss. S. 1. Allos, Demonstrator, Department
of Animal Production, College of Agriculture, University of Baghdad, for

mmmmmﬁmmm;mmepmﬂofmemuege
Experimental Farm for their cooperation.
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SUMMARY
An experiment was conducted to determine the influence of time after

preparing goifl suspension on soil pH as affected by salinity level, water: soil
ratio, and microbiological -activities. '

Samples of soil having an ECe of 1.6 mmhos/cm were salinized to ECe
values of 4, 8§, 16, and 32 mmhos/cm.  Suspensions with water: soil ratios
of 05:1 1:1, 25:1, 5:1, and 10 : lwereplfeparedandthepra‘s
messured at 1, § 10, 20, 40, 80, and 160 h after preparation,

The pH varied over 1 pH unit with increasing water : soil ratio from 0.5 : 1
to 10 : 1. ‘The variation in time caused a change in the order of 0.5 pH unit.
There was statistically significant difference in pH values for the water system
as compared to the Hgﬂs treated system.

N was shown that the pH of soll varies widely with the variation in
weier : soil ratio, salinity level, the activity of micro-organisms, and the time
of messgrement after preparing the suspension.  All these facfors must be
taken into consideration when pH is measured. '
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INTRODUCTION

Soll pH is an important property that is measured more often than nuy
myﬂao-chemlcal property of the soil.  Normally, the pH of soil suspension
(soil suspension Is used throughout this article to mean both sofl suspension
and)or soil paste) is measured one hour after preparation (Richards, 1954).
In many soil laboratories, the pH usually measured from one to many hours or
even days after preparing the suspension. Different water : soil ratios have
been used by different investigators in the preparation of soil suspension for pH
measurement. Peech (1965) stated that the pH of soll increases as the water

content fncreases from the moisture equivalent to a water : soil ratio of 6 : 1.
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This 15 true regardles of the initial pH of the soil and the distilled water used.
Several other workers (Chapman, et ol., 1941; Huberty and Haas, 1940;
McGeorge, 1944; Bear, 1955) have shown that upon dilution from the sticky
point to a water : soil ratio of 5 : 1 or 10 : 1, the pH value increased over 1
PH unit. This increase in pH is brought about by the decrease in the con-
centration of neutral salts with dilution (peech, 1965). During 28 years
irrigation of citrus-planted arid lands in California, the pH of the top 15 cm
of soll increased from 6.8 to 8.0 (Kovda, et al,, 1973). The assoclation of the
increase in pH with leaching of soluble salts illustrated clearly when a bare
mallee soil was leached for three months with a total application of 10 m of
water at Merbein, Victoria (Kovda et al., 1973),

Hardan and Abbas (1973) indicated that other natural processes in soil
such as oxidation of sulphides and the formation of CO  from biological
activities and from organic matter decomposition can ma.::kedly decrease the
PH of soil.  The effect of CO at the partial pressure prevailing in the
atmosphere is very small in solluwhen the pH is below 7 (Peech, 1965).
Whitney and Gardner (1943) found a straight line relationship between pH
of calcaregus soil and COS pressure. They concluded that the pH of such soil
should be measured after eguilibrium with known partial pressure of coﬂ in
order to be closely related to the pH of soil in the field In the U.S. Salinity
Iahmfhy.thepﬂhmedaﬂerequﬂibrhmofthemuwithcospressure
of the atmosphere (Richards, 1954). :

This work was conducted to determine the influence of time (time between
the preparation of soil suspension and the pH measurement) on the pH of
soll at different salinity levels ag affected by the activity of soll micre-
organisms and by water : soil ratio.

MATERIALS AND METHODS

A non-sgline (ECe _ 1.6 mmhos/cm), Iow in organic matter (1.2%),
free of gypsum, silty clay loam soll (28% clay; 64% silt; and 8.0% sand),
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with a lime content of 26.6% was collected from the surface layer (0—30 cm)
of the agricultural college farm at Aameriah, several km west of Baghdad.

The soil was air-dried and sieved through a 2—mm opening sieve.
Samples of this soil was salinized to different levels with solutions of CaCl,
M_gClﬂ, Naé304, and NaCl at an equivalent ratio of 2:2:1:1, vespectively. Th:
proper amounts of single salt solutions were added to portions of the sofl and

the ECe was measured and adjusted with the same solutions to obtain the
desired ECe of 4, 8, 16, and 32 mmhos/cm.

The treated soil portions were air dried and sieved again through a 2—mm
opening sieve in order to be used in the investigation. Fifty g samples of the
normal or the salinized soll were used to prepare suspensions with water :
soil ratios of 0.5:1, 1:1, 25:1, 5:1, and 10 : 1 using either distilled water or
a 40 ppm solution of HgClﬂ. The H,gcla was used to reduce the micro-
biological activities.

Sofl pH readings were taken 1, 5, 10, 20, 40, 80, and 160 h after

preparing the suspension using a Backman pH meter in a constant temperature
room at 18 + 1 oC.

RESULTS AND DISCUSSION

Relationship between pH and water : soil ratio is shown in Fig. 1 for the
water and the Hg(‘."l= gystems. The pH of soil suspension increased significantly
(Table 1) *with increasing dilution. The slope of the curves in Fig. 1 was
greater at lower water : soil ratios than at higher ratios. This was true for
all treatments and at all times. The increase in pH with dilution is caused
by the decrease in the concentration of neutral salts which caused the detach-
ment of some hydrogen ions from the double layer (Bear, 1955; and Peech,

1965). This is in agreement with the results of many other investigators
(Chapman ef al., 1941; Huberty and Haas, 1940; McGeorge, 1944). The

decrease in the slope of the curves at higher water : soil ratio is caused by the
reduction in salt concentration and by the change in the rate of solubility of

natural salts. At low water : soil ratio, the total concentration of salts in
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solution is much higher than that of the diluted suspension. A small change
in water : soil ratio when the salt concentration is high would cause a relatively

greater change in the electrolyte concentration of the solution. Therefore,
a greater change in pH was observed as compared with the pH changes at

bigher dilution. This was true for both the water and the HgCl3 systems and
at ail times.

Fig. 2 shows the influence of EC on the pH of soil suspension at different
times. ‘The pH decreased significantly (Table 1) and continuously (Fig. 2)
with the increase in salinity. This is in agreement with the findings of other
investigators (Kovda, et al, 1973; McGeorge, 1944; and Peech, 1965).

TABLE 1 Analysis a variance for soil pH at different salinity levels, different
water : soil ratios, and different times in water and I-IgCla:‘ systems.

Source of variation af ss ms r
Total 699 108.9476 0.1530

Reps 1 0.0020 0.0020

HgCl @0 1 7.6359 7.8359 83.5438*
ECe (BC) 4 16.9218 4.2305 46.2856%%*
Time (T) 6 3.6224 0.6037 6.6050%*
Water = soll (W) s 41.3065 10.3266 112.9825%*
M x BC 4 0.2170 0.0543 0.5941
XxT 3 0.8553 0.1426 1.5602
MW & 0.0550 0.0138 0.1510
ECXT 2¢ 0.6508 0.0271 T 0.2965
ECXW 16 0.2540 0.0159 0.1740
TxW 24 1.2696 0.0529 0.5788
MxECXT 24 1.0065 0.0419 0.4584
MxTxW 24 0.3004 0.0129 0.1411
MxBCxW 18 0.0843 0.0053 0.0580
ECXTxW 86 0.4759 0.0050 0.0547
MxECXTxW 26 0.3852 0.0040 0.0438
Exror ' 349 31.8960 0.0914

Coefficient of variation _ 3.95%
ss¢ Exceeds 0.5% level of significance.
*» Excesdls 250/ level of significance.
* Exceeds 109/ level of significance.
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Fig. 1 Relationship between water : soil ratic and average soil pH values for
all salinity levels at different times in water and in HgClz systems,

Fig. 2 Relationship bhetween EC and average soil pH values for all water :
goil ratiog at different times in water and in chl' systems.

‘
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The relationship between pH and time is shown in ¥ig. 3. There is a
highly significant relation between pH and time (Table 1). The pH of sofl
suspension decreased as the time increased from 1 to 80 h then it started to
level-up after that.  Whether the change in slope of the curves took place
at 80 h or after is not known since no readings were taken in between 80 and
160 b. For the IEl'gCl2 system, the variation of pH with time was not as
that for the water system and the trend was not similar for all water : sofl
ratios (Fig. 3B). Reducing the micro-biclogical activities with HgCl3 gave
significanfly higher pH values than those of the water system (Table 1). For
the water system, the greater reduction in pH was caused by the production of
CO, from micro-biological activities (Hardan and Abbas, 1973) which was
partially inhibited when lafg't:l2 was used.

..!
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Fig. 3. Dependence of average soil pH values for all salinity levels on time
after preparing soil suspension for different water : sofl ratios in water
and in Hga' systems.



. Results of this study show that at least two factors contribute to the
changes in soil pH time when the salinity level and the water ; soil ratio are
ﬂxei These are, chemical factor and micro-hiological factor. The
increase in pH for the water system after 80 h is probably braught about by
the extinction and decomposition of certain types of micro-organismy #nd ‘the

growth of new types. A.ﬂ:e,r, 160 h, green algae started to grow in the water
system.

-If* the average value of pH is taken for each ratio of water: soll, it eomes
close to the pH value of the same treatment after 10—20 h.

Statistical analysis (Table 1) indicates that there is no significant
interaction of the first, second, or third order between time, EG, HgCl, troat-

ment, and water : soil ratio in their influence on soil pH.

CONCLUSION

Results of this study have shown the following:

1. Sofl pH values can only be used for comparison purposes, Therefore,
the procedure used in preparation and the time of measurement must be fixed

and strictly followed if the results of different workers are to be compared.

2. The pH of soil varies greatly with time and the pH values after 10—20
h seem to represent the average value for each of the treatments used in this

study.

3. Micro-blological activities have significant effect on soil pH. Such
activities should be taken jnto consideration when measuring soil pH.
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SUMMARY

~ The clay minerals content, chemical composition, genesis and provenance
of the clays from Al-Ga'ara depression (locality Chabd el Mlusi) Western
Desert, Iraq, were investigated.  These clay deposits are of Triassic age and

related to the Ga'ara Sandstone Formation.

From the X-ray diffraction, the differential thermal analyses and the
electron microscope study it has been found that kaolinite is the predominant
clay mineral in the clay deposits, and the content of kaolinitc could be evaluated

approxitnately.

The Triassic clays of Al-Ga’ara depression were deposited under fresh
water conditions and thelr source were the deeply weathered acidic igneous

rocks of the Arablan Shield.
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INTRODUCTION

The clay deposits were discovered within the Ga’ara Sandstone Formation
by a group of Iraqi and Russian geologists in 1963 while they were exploring
for iron ores. Drilling of the first boreholes started by an Iragi group
(Al-Rawi, 1. and Dhiya’'a Y.) in 1965, at the locality Chabd el Mlusi in South
Western part of Ga'ara depression. 1In 1971 a further investigation took
place in an area located on the eastern part of Chabd el Mlusi. The clay
deposits of Al-Ga'’ara Formation could be exploited for the industry of various
ceramic products, and for that reason the clay minerals content, chemical
composition, genesis and origin of these clays were studied.

LOCATION AND GEOLOGY

The clay deposits belong to the Ga'ara Sandstone Formation, which is of
Middle Triasslc age. ‘They are situated on the stable shelf of the alpino-
himalayic geosyncline, and the basement of these Triassic sediments up to the
Miocene sediments builds the Arabo-Nubic shield.

The oldest rocks of the stable shelf in the western part of the Western Desert
are the coloured Triassic clays and sandstones with kaolinitic and ferriferous
matrix (Kuzvart and Urban 1970). They belong to the Ga’ara Formation. These
r3%is "orop out on the hottom of the 100—170 m high down-sloping clifis,



which: border the Ga'ara: depression (area of €5 x 25 Km). Further on, the
Triassic recks gppear as hills in the Ga’ara depression. The cliffs, formed

at the base by Triassic rocks consist further on of Jurassic limestone and

: 4
dolomitic limestone of the Ubaid and Muhaiwir Fermation and in the upper
parts of ‘Cretaceous sardstones of thie Rutba Formation. In the site of the sampled
areas the Triassic sediments are overlaid unconformably by the transgressive e |

Tayarat Formation (Upper Cretaceous). The up_conformity is due to
erosional and/or non depositional break.




The clays analysed have heen sampled from chabd el Miusi at latitude
33¢ 32’ 10" N, longitude 40¢ 11’ 50" E. This area is located in the south

western part of Ga'ara depression about 100 Km north of Rutba Town as shown
in the location map (Fig. 1). 7

The clay deposits which are generaly unfossiliferous, but sometimes
bearing plant remains, are within the Middle Triassic Ga’ara sandstone, In
general they alternate rhythmically with muiticoloured sand and sandstone; very

minor lenses of iron ores are iencountered within the clays and sometimes
within the sandstone. This is shown in the correlative geological section
through the boreholes Nos. 12 & 20 (Fig. 2). The depths at which samples
were collected are given in Table 1.

TABLE 1. Samples of Al-Ga'ara ceramic clay (Fig. 2).

Sample Borehole No. 20 Sample Borehole No, 12
Interval in meters Interval in meters
1 11.80—13.00 5 5.45— 6.20
2 13.00—14.10 6 18.85—19.70
3 21.95—22.65 i f 27.50—27.90
4 24.30—24.90 8 27.90—28.50

ANALYTICAL TECHNIQUES

Clay mineral analyses: The clays were analysed by the X—ray diffraction
and the differential thermal analyses. The clay samples were treated'ta
remove the calcareous and organic matter anc~iron compounds (Jackson, 1956).
The treated clay samples were fractionated to obtain the clay of 2—0.2 u
particle size. These fractions were divided into 2 parts, one saturated with
Mg, and the other wth K. The saturated clay samples Wwere, oriented on
glass slides and each sample was X-rayed in the dry state (K and Mg
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Fig. 2. Correlative geological section through B.H. 12 & B.H. 20.

saturated), after being glycerated, treated with ethylene giycol after being
heated to £500C for 2 hours. X-ray diffraction diagrams were obtained with
the use of Phillips X-ray diffractometer with a proportional counter, copper
radiation and nickel-filter (Figs. 3,4 & 5).
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Fig. 3. X-ray diffraction diagrams of samples No. 1 & 2.

The differential thermsal curves (Fig. 6) were obtained with the use
of “Linsess Prufgeratebau” differential thermal analyser. ‘The rate of heating
was 5¢C/1 min. The analyses were carried with the clay fractions of about
2 u particle size, and equal amounts of each sample were used to fll the
platinum tube In the D.T.A. machine (about 0.6 g). Kaolinite from Dry-
branch, Georgia, U.S.A. was used as a standard.
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Fig. 5. X-ray diffraction diagram of sample No. 7.
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Shape and size of the clay immineral particles: The fraction of cla.ysamples
of 2 u particle size was treated to remove the organic matter, then. washed and
mounted on a carbon coated grids for the electron microscope study, The
e.lec::run micrographs (ﬁgs 7 & 8). were obtained with the use’ of Ph'l 1ps

EM, zou eiecum microscope, magmﬁmtnon 23, 00030 000‘{ resol.ltxon TAe
and potestia] difference of 80 Kv (Table 2).

Textwre: The texture of the clay samples was determined (Table 3) by
the mechaeical analvses (Hydrometer method).

Ezchamgesble cctions: The exchangeable cations were determined by
subtracting the scluble in meg/100 g from the extractable (total) cations in

meg I0® g {Table 4). The procedure followed was as described by Richards
(185¢).

Eiactricgl comductivity (Ec): The Ec of the clay samples was measured
with the Mullard Conductivity Bridge.  The  measurements’ were -carried on
the satmrated pastes of the clay se:u_n-p}es' (Table 4).

Chemical analyses: FeO was. determmed volumetrical!y, TiO MnO and
Pe ;m Sszermined 'qolounmetnc_a.‘,lly_r as described by Groves (1951). The
M m==tals were determined by the flame photometry, Ca and Mg by the
Azoe=ie Abeorption Spectrophotometer Techtron A.A.4,  Soluble and sulphide
SG# was determined according to Groves (1951).. Carbon dioxide was
ntn: zs the loss on i_guit&on after correcting for, total water, Total, water
=zs= w by the Penfield method (Washington, 1930). Results obtained
are given in Table 5. |

‘Troce elements: Clay samples were decomposed with perchloric’ acld and
hwvdrofuooric acid, and the trace elements Cu, Cr, Zn and Pb were determined
by the Atomic Absorption Sectrophotometer Techtron A.A4. Ba, Sr and Ni
were determined by the X-ray Fluorescent Spectrometer (Table 6).
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TABLE 2. S8hape and size of the clay mihecral particles.

8ize (in u)
Sample No. Shape Smallest Largest
1 Hexagonal 0.092 0.42
2 - 0.19 0.61
3 o 0.09 © o 0.89
4 o 0.25 5 |
5 0.088 0.48
€ 0.093 0.36
7 7.066 0.33
s . 0.066 ' 0.40
TABLE 3 Mechanical separales.
Sample Ne. c:,c', Sand % Silt % Clay Téxture
1 2384 26.28 49.88 Clay
2 23.56 26.56 49.88 Clay
3 21.56 32.56 45.88 Clay
4 5.56 18.56 75.88 " Clay
5 9.56 16.56 73.88 Clay
-6 6.56 27.56 65.88 Clay
7 2.56 37.56 59.88 Clay
8 29.56 26.56 43.88 Clay
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TABLE 4. Exchangeable Na, K, Ca and Mg and electrical conductivity (Ec).

Mna of Soluble cations Exchangeable cations
saturated

Sample paste Saturation Na K Ca Mg Na K Ca Mg Total

No. mmhos/cm percentage meq/100 g of soil meq/100 g of soil
1 4.2 72.2 3.37 0.05 2.31 1.29 0.47 038 - 1091 2.14 13.85
2 3.36 70.5 2.72 0.08 1.89 118 0.91 0.46 15.53 2.00 18.90
3 165 3.3 1.39 0.02 0.48 . 0.37 0.45 0.15 4.39 2.38 7.37
4 1.6 64.3 1.1 0.02 6.43 6.38 2.74 0.70 7.79 5.39 16.71
] 31 741 4.89 0.04 0.71 1.04 1.90 0.30 11.94 5.81 19.95
6 218 77.0 2.68 0.02 0.38 0.40 1.62 0.20 7.96 3.86 13.72
7 1.80 93.8 2.53 0.03 0.32 0.27 2.40 0.78 b.38 5.38 18.89
8 1.85 68.5 1.6 0.01 0.19 0.19 1.40 § 0.50 3.41 3.7 9.11
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Differential thermographs of samples No, 1—9,
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Fig. 8. Electron micrograph of sample No. 5.



TABLE 5. Chemical analyses (Elements in Percentages). -

Blements Samples

‘No..}- No.2 No.3 No.4 No.5 No.6 No.7 No. 8
FeO, 139 110 0.87 3.44 1.89 1.28 2.11 1.06
TiO, 0.48 0.47 0.40 0.80 0.79 0.86 0.81 0.71
MnO 0.02 0.007 0.007 0.1 0.04 0.02 0.12 0.004
Ca0 025 - 344 0.17 0.14 1.36 0.03 0.02 0.03
MgO 0.36 0.43 0.17 0.17 0.31 0.13" 0.28 0.18
Na©O 105 0.70 0.95 0.78 1.4 0.47 0.32 0.31
KO 0.7 0.8 0.42 1.48 0.52 0.28 0.73 ,0.53
HO+ 897 839 8.73 8.97 10.5 12.09 10.87 9.4
HO™ - 051 006 045 - 1.38 0.2 0.99 0.80  0.67
PO, 0.029 0.051 0.029 0.1 0.048 0.046 0.064 0.068
co, 0.8 4 0.53 1.89 1.3 1.53 1.02 1
S0, nd 0.73 0.6 0:2 0.7 n. d. 0.1 n.d.
8- 0.32 0.38 0.34 0.3 0.22 0.37 016 0.2

-

"n. d — Not detected.

RESULTS AND DISUSSION '

Sample No. 1,3 & 4: These samples contained a high peréentage of kaolinite
(Fig. 3) as evidenced by the presence of very strong basal reflections of the first
and second order at 7.15 and 3.55 Aec respectively ,but these reflections :
disappeared upon heating the K and Mg saturated specimens to 550¢C for 2
bhours. In addition, samples No. 1 and 4 contained small amounts = of
impurities, such as, illite with basal reflections of the first and third order at
99 10 and 333 Ae, and interstratified illite-montmorillonite (mixed-layer
structures) as mainfested by the broad hump ranging from 9.9 to 14 Ao¢ in the
Mg saturated and the small basal reflection at about 18 Ao in the ethylene
giycol saturated specimen. Sample No. 3 contained only traces of illite.

Sample No. 2: This sample contained the lowest percentage of kaolinite
and in addition a small amount of impurities, such as,.illite and illite-mont-
morillonite (mixed-layer sh'gctures). _

Samples No. 5, 7 & 8: These samples contained the highest percentage of -
of kaolinite (Fig. 4 & 5), but in addition a considerable amount of impurities,
such as, illite was present in samples No. 7 and 8.  This was manifested
by its first and third order reflections at 9.9—10 and 3.33 Ac respectively.
Sample No. 8 contained also a small amount of illlite-montmorillonite (mixed-
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layer structures) as impurities. On the other hand, sample No. 5 contained"

only a small amount of illite as impurities.

The differential thermal curves (Fig. 6) of the clay samples were all
similar to the mineral kaolinite (A) in which the endothermic and the
exothermic reactions were very sharp. An approximate evaluation (sample
No. 1, 58% kaolinite; No. 2, 44%; No. 3, 51%; No. 4, 55%; No. 5, '15%:
.No. 6, 60%; No. 7T, 65%: and sample No. 8, 73% kaolinite) for the content of -~
kaolinite in each sample was done folldwlng the method of Dean (1947) in which
lhé relates t‘he concentration to the trigonometric functions of the angle formed
by extending the straight sides of the peaks. The angle iz termed "“angle
- oc peak-—a,ng_;?”.

%

The electron micrographs of the clay samples showed g six-sided flakes
characteristic of kaolinite, some of them with prominent elonge;tlon in one”
direction (Figs. 7 & 8). From Table 2 it is obvious that the clay particles of
samples taken from borehole No. 12 are finer in size than those sampleg taken
from horehole No. 20. This could be due to the current velocity and the
climatologic factors which might have played a role during the deposition of
those clay sediments at that time.

From the pfevious discussion it follows that kaolinite is the predomfnéint
clay mineral in the samples. in addition, most of the samples contained a
sﬁmll to considerable amounts (samples No. 1 & 8) of illite and ill;te-
montmorillonite (mixed layer structures) as impurities. This is in agreement
with Al-Qaraghuli (1969) and Kﬁ;fvart and Urban (1970) who found that
kaolinite is present in high amounts in the Triassic clay of Al-Ga’ara depression,

" Texture: Particle size analyses (Table 2) of the components indicate that

the term clay could be reserved for our samples, because the clay grade

dbminates.
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Ezchdﬁgeable cations: The range of the cation-exchange capacity*® of the

clay samples varies between 7.37 and 19.95 meq/100 g (Table 4) This low

The slightly higher
capacity of samples No. 2 and 5 is probably due to the presence of gypsum.

range is within the range of kaolinite clay mineral,

The range of cation exchange capacity for kaolinite is between $ and 15

meq/100 g (Grim, 1962). The results of the Ec measurements (Table 4)

indicate that the sa.mples are nonsaline clays. They are classified as normal

with respect to sahruty. because the electrical conductivity of their saturation
extracts is less than 4 mmhos/cm (Richards, 1954).

For ceramists a nonsaline clay (low "'g_c_:luble salt content) is desirable, but
saline clay (high soluble salt content) a.m;"?hot, because on drying soluble salts
contained by the clay tend to be carried té the surface where the evaporation
of the water deposits themn as a scum,

The nonsaline naturé é.nd the absence of fossils (see location and geology)
in the clay samples are good evidence for a fresh water condition of sedimenta-..
tion. From the stmcture- point of view the lenticular forms of the sandstone
deposits which are interdigitated with our clay deposits indicate typical stream
channel forms. Furthermore, the cross-lamination found in the sand deposits

indicates the delta basin condition (Vasiliev et al. 1983—1964).

The high content of ksolinite in the clay samples could be taken as a
proof for fresh water condition of sedimentation.  According to Oinuma and
Kazuo (1966) the relationship between sedimentary formation and clay mineral
composition shows that the compositions are characteristic of the depositlonal
environments, for example, kaolinite is abundant in the formations deposited

in fresh water, but its content is low in the formations deposited under marine
environment.

* . For_ the purpose of discussion the sum of the exchangeable catlons s
considered as the cation-exchange capacity.
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Major and trace elements unalyses F‘eO CaO MgO NaO and. KO act
as fluxes: ;:'They lower tha® fusmn pomt of the clay, whlch is degirable for:
cerbain purposes, ‘but is eapecially undesirable 1f the clay 13 to be used.for.
refractory ware. ¥t is clear from Table 5 that the sum of, these oxides in clay-
samples: is less than 5 percent so we could say that theu- inﬂuencg is
negligible. . Searle (1933) mentioned that on]y in the presence of large..
quantities’ (more than 5 pert:ent of iron, a.!kahes a.nd alka.line earth) of fluxes.
therg- will- be' a' pronounced “effect on the lowerlng of the fuslon point, Feo
acts: also’as a. colburing - lnﬂ‘l‘edlent in clay, and the amount desired depends

on the kind of the article and the colour needed in that industry

1 'I‘i'O Mno auﬂ P 0 act’ a,s ﬂuxea and as colourmg agents in_ clays.. -

Thei¥ contents ln dur clay sa.mples ('I'able 5) is low and thelr _effects -could be.
neglected.) - - -~ ”

The amounts of soluble sulphate are low a.nd va.ry between 0——0 73
perceént, 8o it'is most likely that there wﬂl be no tendency for s“umming The
sulphide silphur- content is generally Tow, ra.nges from 016—0 38 percent and _
the: formation of- black coring durlng the burmng 13 fax from probab]e

. ‘I‘he a.mountp of the. trace elements Cr' (31—196 p. p. m.), Cu (2058
p. p m.), and Zn (29-—46:p:p.m.). present ‘in clay- samples “are generally low '
when compared with the amounts (410—680 p.p.m. Cr 192 _p.-p.m.. Cu and
80--230 p.p. m: Zn)" ‘mentioned by Ra.nkarna. —a,nd Sahama (1960) for the Cr

Cu: and.Zn ‘contents in clays.

The a.mounts mentloned in Tables 5 & 6 for PO and :Ni. are lower than-

the a.verage a.mounts of P 0 and Ni. (0.17 ‘7 and 498 p.p.m.) in clays given:
hyu Clarke (1924). .

On the other hand the contents of Ba (4201000 p.p.m.) and Pb (20—50
p.p-m.) are high, if compared to the amounts. (460.p..p.m. Ba and 18 p.p.m
Ph) given:hy Ve Engelliardt’s (19368) and Shaw:¢1954) for the averdge Ba ahd
Pb contents in shales. il pteam SRl Rl s Al
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For the ceramists the effect of the trace elements Cr, Cu and Ni. as

colouring. ingredients’ could be dlscarded because of their low contents iIn
clay samples studied.

. The trace elements could be takén ss indicaters of provenance ;I'he 5
high contents of Ba.and Pb and the low contents of PO Cr Cu and Zn
indicate that the parent rocks could be acidic’ igneous rocks and it is moat‘ L
likely the igneous rocks of the Arabian Shield. According to Rankama and

Saha.ma ( 1960) acidic lgneous are_rich in- Ba and: Pb, but poor in PO Cr Cu
and Zn

CONCLUSIONS

Ii‘rom t.he X-ray. D.T.A and the eleytron. microscope studies it is obvtgus
that kaolinlte is the predominant clay mineral in clay samples: studied. . The"
amounts of ka.olinlte 111 the samples taken from borehole No. 12 are:. high-
(ra.nge t‘rom 75 percent to 60 percenl:) in the samples taken from borehole No.-
20 lower (ra.nge from 58 to 44%). The amounts of other cla.y minerals, which..
are present as impurities, vary from traces as in samples No. 5 & 6 to con-
siderable amounts as in.samples No, 7 & 8, Clay samples from borehole No,
12 have a finer clay particle size than samples from ‘borehole No, 20,

TABLE 6. Trace elements in p.p. m.

Bample No. Sr Ba Cr  Cu Zn Ph . ¢ G
17 ‘18 ef0 8L 22 85 301 (10then 10 ppm.
2 20 480 120 50 48 825 .10 than 10 pp.m.
3 10 420 50 2 360 40 {10 than 10 p.p.m.
" ‘20 1000 16 58 428 365 12 ppm.
5 12 1000 132 30 40 29 €10 than 10 ppm.
6 25 . 80 16 s 292 39 10 ppm.
7 21 700 196 38 40 13 10 ppam.
s . 85 .  880. .118. . 24 . 328 43. . 10 ppm.
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The Triassic clays of Al-Ga'ara depression were deposited undér fresh
water conditions.

Acldic igneous rocks of the Arabian Shield, after their deep “Weathering
served as a most probable source material, as proved by geological and

geochemical data described above,

I greatly-appreciate the help of the National Mineral Company for
supplying the clay samples with the maps and the geological information of
the area.

I thank Dr. Nadhé¢ema Kaddouri, former director of the Inatitute for Research
on Natural Resources, for prov1d1ng the facilities necessary for preparing the
clay samples, and granting permission for using the Atomic Absorption
Spectrophotometer. I am also indebted to Mr. 8, M. Salih, Blological Research
Center, ‘Electron Microscope Unit, for helping me in obta;ning the electron
mlcrbg'mphs. -

I greatly appreciate the help of the Geology Department, Manchester
University, England for letting me X-ray my slides and the use of their X-ray
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Iragi-d. agric. Sci.; Vol. XI 1976
WINTDR FODDER MIXTURE TRIALS IN’ IRAQ )

W.S. El-Shamma and H.Ch. Ali
. Field Crops Division,:College of Agriculture,
University ‘of Baghdad &
(Revised MS recelved 1 December 1975)
. SUMMARY

- Berséem clover (Trifolium alexandrinum L.), horsebean (Vicia faba L.),
barley (Hordeum vulgare L.); and oats (Avena sativa L.) were sown:separately
andias’ g - grags-legume fodder mixture by applying the randomized complete
block design with four replications. The trials were conducted at Abu-Ghraib
Irrigated Station, i:bollege of Agricqlture, University of Baghdad for 3 years.
Thé i’bdﬁer ﬁeld: leaf to stem ratio, .;;rass to legume ratio and weed percentage
were studied and analysed statistically.

The barley + berseem, oats + berseem fodder mixtures and berseem fodder
were significantly the highest in fodder }rleld, the other fodder treatments
produced low yield.

Cats + horsebea.n fodder mixture was signmcantly the leading in leaf to
stem ra,tlo and gra.ss to legume ratlo

Barley fodder was signiﬂcantly the hlghest in weed percentage and oats -+
berseem’ fodder mlxture was the lowest

The fodder mixtures competed with weeds better than any of the fodder

crops alone,

" It is.‘recommerided to use barley -+ berseem fodder winter mixture at a -
rate of 60 and 24 Kg seed/ha respectively.
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IN 'I‘ROD ucC TION

The only winter grass-legume fodder mitture used by fa.rmers 1n Iraq Is
barle-y and hor.sebean El-Shamma, (1966) showed that both berseem and . oa.ts

are very promising wmter fodders in comparison to horsebean and barley, _ .
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The objective of this study wds to compare berseem as a winter fodder

mixture with oats or barley and the winter fodder mixture of horsebean with
barely or oats, and to find the most suitable grass and legume winter fodder

mixture.

The psé of berseem- as fodder mi#ture with barley or oats was not found in
thé literature. But a rather widé study was reported on alfalfa and some
clovers as fodder mixtures with some grasses.  Thatcher et al, (1937) in Ohio
found alfalfa and timothy as a good fodder mixture. But Lute (1937) in
Michigan concluded that alfalfa and brome grass were best competitors and
recommended to be used as a fodder mixture. Mc Kee and Schotch (1934) stated

that vetch and small grains (wheat, barley and oats) are the most suitable
fodder mixtures. According to Willard et al. (1948) in Ohio, alfalfa, red

clover, ladino white clover and timothy are the best fodder mixtures.  Jones
and Brown (1947) in California and Scotch (1944) in Oregon recommended
ladino white clover, tall fescue, rye and orchard grass to be used as a fodder

mixture.

MATERIALS AND METHODS

Berseem clover (Trifolium alexandrinum 1.), horsebean (Vicia fabs L.),

barley (Hordewm vulgare L.), and oats (Avena salive L.) were sown separa-

tely at the rate of 32, 120, 100 and 100 Kg seed ha.rrgspectlvely. The berseern.

barley and berseem oats fodder mixtures were sown at a rate of 24 : 80 Kg
secd/ha respectively, but the horsebean barley and horsebean ocats fodder
mixures were sown at a rate of 80:60 Kg seed/ha, respectively. Each of the
mentioned treatments was sown by the broad-casting method at a plot 5m Iong
and 2m wide by applylng the randomized complete block design with four
replications. The experiment was. conducted at.the Irrigated Station, College
of Agriculture, University of Baghdad in Abu-Ghraib, The soil was virgin
clay loam. The duration of the experiment was three years (1966 through
1969). The trinls had been conducted in the same field in all years. The

date of seeding was in the second week of October each season and date for
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obtaiming the final fodder cuttings was ahout the end of May each year The

plots were given about 7, 6 and'5 1rr1gatxons and nowed i, 1 aud 3 times during

the fall, winter and spring: each year, respectively. The plants in ea.ch plot
were mowed when plants reached a height of 40—50 cm during the fall; winter
and at 209/ flowering in the spring.  About 5—6 cm of the lower stems were

left uncut to encourage regrowth of the plants.

An area of 50 X 50 em in each plot was selected at random for studying

leaf to stem ratio, grass to legume ratio and weed pel‘éehtage. The fddder

_yield was cut from each plot, weighed and converted into tons/ha. Al data
were statistically analysed. : ' |

RESULTS AND DISCUSSION

Before interpreting the results, it should be mentioned that there was
a signmificant variation among the various fodder treatments for each trait

studied. with rather similar trend each year. The results mentioned below

were based on three year averages:

Fodder yield tons/ha. The variation among" t-reatments was signiﬁcant
ip ¢ 0.01). The barley -+ berseem, oats +. berjseem fodder mh'ctures and
berseemn fodder were the highest yielders (Table 1). The range of the foddér
vield was from 9.54 to 27.48 Kg/ha. tR Sme

Lesf &5 siem ratio. The analysis of variance indicated a significant
&ference among treatments (p ( 0.01). Oats + berseem, horsebean followed
by bariey — borsemean and oats + berseem fodders were the leading in th.t_s

trait (Tahie 1). The range of the leaf to stem ratio was from 35.21 to 58.07.

Gress ts legwme rafio. Table 1 shows that oats 4 horsebean fodder
mixture was the highest (p ¢ 0.01) and oats + berseem was the lowest, they
prodaced 5287 and 3500 grass to legume ratio, respactively.

Weed percesmtage. There was a significant variation among the fodder
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"“treatments (p ‘;\ 0.01). Barley fodder was the highest in weed percentagd and

’:da'ts -F bérseem fodder mixture was the lowest (Table 1).

The data -indicated clearly the difficulty in obtaming the hlghest fodder
-yieéld from any of the fodder mixture with the highest leaf to stem ratio.
However, oats + berseem fodder mixture which wa.s among the highest in
fodder yield was also among the highest in Jeaf to stem ratio. Oats 4 horsebean
'fodder ﬁuxture whzch was very low in fodder yield was the leading in both
leaf to stem ra,tm a.nd grass to leg’ume ratio.  The barley, barley -+horseébean
'"fodders which were the lowest in fodder yield were 7t.he' highest in -weed
percentage. Thus the increase in weed percentage may cause severe decrease

in fodder yield. The fodder mixtures had better competitor with weeds than
each of the fodder alone.

TABLE 1, Average fodder yield tnns/ha, leaf to stem ratio, grass to legume
) ratio and weed percentage in 1967, 1968 and 1969. . ... -

Fodder yield Leaf to Grass to . Weed
“Treatments o tons/ha ” stem ratio N rrlegfl_lmme _ percentage
‘Barley - 9.65 T 2521 . . 4GOS
Barley + horsebea,n 9.84 .. 52.01* .. 4297 0 - 2327
Barley + berseem 27.48%# 390.84 36.45 14.26
cOatas ¢ e Cioggmey o 4eae - T T 1735
“Oats +“Horsebean = = 12.85 ©BgOTTF B2@TRY ’1374
Cats 4 Terseem T onpgee 5196 .“3{5'.‘05 | em
Horssbesa® =~ 07 T TeBat U psaes T — 7 207
Berseem o 26.87 43.00 - .. 1775
LS.D. sy, 38 588 | 606 1071
0 1g 549 80T 8T 145
*_‘ ‘P ¢ 0.(35._
s P ( 0.01.
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‘

“ StiufAr studies in which berscem was used as a mixture with o;:her
grasses is not reported in the literature. Our study indicated that barley +
» berseem. fodder: mixture are the most suitable and recommended to be used by
. the farmer in_.the middle irrigated reglon.  The soil used should be slightly
saline since berseem did not tolerate medium or heavy amounts of salt.
Berseem is also very sensitive to cold, thus any delay beyond the third week

of October may cause severe damage to the plants, unless they are 30 cm high

or more.

The study of fodder mixtures is very tedious. It requires continuous
work in the field, careful observation and efficient records. Grasses usually
grow quicker than legumes, thus it was not possible to balance between the
mixtures of these fodders before mowing, especlally during the fall and winter
where mowing was made when any of the fodder was 40—50 cm high
Similar difficulty was found during flowering 20% in the spring, due to
unbalance flowering of the grass and legume mixtures.
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THE EF‘F‘ECTS OF TIME AND RATE OF NITROGEN
APPLICATION ON GROWTI—I AND YIELD OF WHEAT.
(TRITICUM AESTIVUM L.)

S,'M‘. Samarrai’ & A.A H. I-Rawi -
Department of Plant Productlon & Soil Smence Cflolleg; ;)f
. Agrlculture Unlversnv of Baghdad
(Revised-M S received 24 April 1976)
SUMMARY

Pot experxmmt was eoﬁdueted at the College of Agriculture, A-i:»u-thralb
ina wh'e cage to study the effects of rate and time of mtrogen a.pplicaht)n on
ths g‘.mwth and yield of the three spring wheat varletles Mampak Ma,:ucan 24
and Ajeba. ‘

Three levels of nitrogen werée used namely 0, 200 and 300 ppm N (dry
basis). The nitrogen was added as ammonium sulphate solution: as follows:

Single: All nitrogen was added at sowing time.

Split—2: Half of the nitrogen in each level was added at the time of
planting and the other half 45 days a.iter sowing (at tellerlng sta.g'e) -

. Spht—3: One-third of N was applied at the time of plantlng, one-third
a.t teila-tng stage as ahove, and one-third at ear lmtiation stage (20 days before

heading). o

. A split plot design was used with three replications.

. 1. Present address: Gollege of Agriculture, University of Riyadh, Saudi Arabia,
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Grain yleld, TDM and root weight were significantly ineréssed - With
nitrogen application for all varieties and time of application,

There was a significant increase in yleld and TDM at higher rate of N
application. The welght of roots at the flowering stage did nof réspond to
higher levels of nitrogen. - -

Significant differences were found between Ajeba and the Maxican
varfeties in TDM and roots weight but not in yield.

Significant differences were found between Maxipak and Maxican 24 in
yield and TDM. ' '

There was a significant interaction bétween variety and time of application
of nitrogen, but generally split—2 gave the best result.

It was concluded that: a) in the soil used nitrogen (fertilizers =are

necessary to increase the yleld of wheat, b) the effect of time of N application
_differed with different varieties, but generally dlvﬁding the nitrogen into two

parts, oﬁe-half added at sowing time and the other half at tellering stage was
the best, and c¢) that the Maxican varieties are more efficient in storhg &

- gredter-fraction of their total dry matter in grains at the late stages of -growth

‘than the adapted tall variety giving a high'ear/straw ratio.
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" The seuu-dwa.rf Maxican varieties of wheat are knowa to be highly
responsive to Introgen application (Amin, 1968; and Hassan and Al-Sabti 1973).
The authors, in an NPK fertilizer experiment on wheat, did not find eny
response to- the basal application of. nitrogen - fertilizer (Al-Bawi and

Bamarral, 1973).  This was attributed to the loses of nitrogen before the.plant ~

can benefit from it.  There are evidence that split application of nitrogen gives-

hlgher yield than single application .at time of planting- (Hamid, 1972; -and
Hassan and Al-Sabti, 1973).

The object. of this work is to study the effect of time and rate of nitrogen.
application on the growth and yield of three wheat varieties.

MATERIALS AND METHODS

Three spring wheat varieties, Maxipak, Maxican 24, and Ajeba refered to

as MP, M 24, and A respectively in this work, were grown in.pots 19°cm-in_

diameter at the top, 15 cm at the botton and 18 em deep.  Four kilograms of -
soil (oven dry basis), were packed in each pot,: The soil was. collected from
the plow-layer of a sight in Ameriyah Expteriment Station, Abu-Ghra.lb
Some of the chara.cteristlcs of the soil are shown” m Table Three planf.s
were mainta.ined in ea.ch pot. Three levels of nltrogen were used namely 0
200 and 300 ppm (dry basis).  The nitrogen was added as &mmonium

¥

sulphate solut.ion at the followlug times of” applica.tion for each level of
nitrogen *used =i R [

(1) Sing'le: All nitrogen was added at the planting time,
(i ). Split=—2: Half of the amount of mnitrogen in each level was added
at the time of planting and the other half 45 after sowing..

(at -telleripg stage). =t Dk smeiit AN

(i) Split-—s The amount of nitrogen in ‘each level was dlvlded into
: ' ' three equa.l parts.

s A -
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\BLE 1. Some characteristics of the soil used. '

-

iturated paste 5 Soluble lons on#panopﬂo cations

extract . m.e./1 ‘ 9f, of dry sofl m.e./100 g
+] pH Ca - Mg Na K. © 80 co HCO OM. N CEC (Ca+Mg) Na

_ 18 T2z 51 22 01 100 40  — 06 18 01 M8 2385 0.4




One-third was applied at the time of planting,:the other third at tellering
stage as above, the rema.lning third at the ear initiation stage (20 days before
heading). ¥

The experiment ineluded the following treatments:—
Treatment 1 . No nitrogen addition.

Theatments 2, 3 and 4 - 200 ppm N added as single, split—2 and split—3

respectively.

Treatments 5, 6 and 7 - 300 ppm N added as single, split—2 and split—3

respectively.

A split-plot design was used with three replications. Each treatment
consisted of 6 pots. All treatments received equal:-é.mounts of phosphorus and
potassium added at the planting time. The sowing date was 15 November.

At the flowering stage 3 pots from each treatment were taken and the
plants were separated into roots, shoots and heads, dried at T0eC and welghed.
The other three were kept until maturity. )

At maturity the plants were’ harvested, the yield and yield components
were recorded and data was statistically analyzed.

RESULTS AND DISCUSSION

Table 2 and Figure 1 show the effect of: different treatments on graia
vield of the three varieties of wheat ﬁ.sed.‘ It ca;\l be seen that there was a
highly significant increase in grain yield with increasing amount of nitrogen
in all varieties and under all times of ai;ﬁplléé.tlon_s. ?_The increase in grain yield
with nitrogen addition was a,'cgon;pahled_i'with: a.'; increase in plant height,
number of spikes, number of Iiérgbls:—per' gpike and spike weight (Table 3).
Partridge and Shaykewich (1972f and Hassan and Al-Sabti (1673), have
reported that nitrogen increaséﬁ the ':iregétative gfowth of plants and the
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TABLE 2. Effect of rate and time of application of ammonium sulfate on the grain

e

vield of three wheat varieties (g/pot).

Treat- N level Time of . Variety

ment No. ppm application A MP  M24  Total " Mean
1 0 ‘ 14.6 13.0 117 39.3 13.10
2 200 single 45.7 51.0 541 1508 50.27
3 split—2 56.8 48.7 53.6  159.1 53.03
4 split—8 55.6 50.1 546  160.3 53.43
5 300 single 56.4 . 619 60.3 1786 . 59.53
e split=2 = . 625 586 78.4 199.5 66.50
i split—3 . 608 . 539 763 1910  63.67

Total : - ' ‘3524 3372 . 389.0

Mean | 50.34 . 4871 5557

: 0.05 001
L.S.D. for treatment means 2806 - 3.933
L.S.D. for: variety means 0891 1337
2.623

L.8.D. for treatment X variety
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TABLE 3. Effect of timeé and rate of nitrogen application ok the yield components of

three varieties of wheat.

. Wtof _
_ Plant Spike 100 No.of  No.of Bar/
Treat-  height wt. g'rm'ns' spikes  Kernals  straw
Varletj; " ments (em) - (g) = (8 ‘ perpot  per spike’ ratio

24 7.5 27.8 8 1.6 0.85
82 326 212 20 81 0.85
91 28.3 289 = 22 7.8 093
9 29.2 30.1 . 21 72 . - 113

28.6 276 - 24 7.0 1.05 -

9
82 314 .. 286 - 26 _ 85 . 107
80 30.6 264 28 T0 116

Ajeba,

fae @ R e

" Mean - 81L0-- 258 - 281 - 12067 -84 -2 1016

6 6.3 28 & 11 0.87
73 204 394 12 10 101
18 256 283 13 81 100
72" 245 - - oB& " 10 - - g 4T 1380
7% - 308 . 266 - 14. o 102 - -120
7L .. -800: oo 280. . 14 . 93 . 110

6, . ...283 .. 222 . M. 0% . . 116

I T T e

724~ 242" 264 - - 1114 18" tom

62 57 280 6 14 083
7m0 280 2z 14 s nis
78 - 7T 2RE WY tamg T T4 v 89 113
g2 Co-TaBd T - gEE - LA vk Bt (148
[ 20.3 313 16 7.8 118
BoE B Lo STAY - C8RE o+ 19 05 i82- ¢ U128
73, . . .82 369 . 15 . ...73 . .134,
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photosynthetic area thus increases-the building up of-plant tissye, .

There were highly significant differences in grain yleld between varieties
used. M24 gave the highest grain yield (Fig. 1). When Ajeba was compared
with the two Maxican varieties, no 'sign.lﬂcant dlfferences were obtained.
However, M24 ga.ve significantly higher yield t.han MP This was reﬂected in
high kernel weight, high number of spikes a.nd high ear/staw ratlo (Table 3.
Fig. 3 & 4).

J Where was a highly sig'ni.ﬁca.nl:j intera.cfien_ between:' }rariety a.nd time of
nii;token applieation. With Ajeba- there was a significant increage in grain
yield' when nitrogen was splitted into two parts (Split—2) and no significant
reduction when added as-split—3 under all levels of nitrogen used. . With MP,
there was no significant difference in grain yield with tnne of appncatmn at
the relatively low level of nitrogem (200 ppm). At the relatively higher
level of nitrogen (300 ppm N) however, there was a Big‘mﬁea.nt decrease in
g'ra.ln yield when nitrogen was added as split—z and a high signlﬁca.nt reductlon
wht_ar_l it was added as in epljt-—s. With Mz-i‘variety. no_.sig'nlﬂcant.dlfference
was found in grain yield between .methods of application .at the relatively low
nitrogen level, ‘while, there was a highly significant increase when the relatively
high’level of N was added as split—2 and no significant reduction when it was
added as split-—3. These results show that varieties differ in their response
to the time of N application and that for '.ea.ch variety .time of application
dlﬂers with N level used. In general -aplitting: nitrogen into two . parts,

one-half added at the sowing time and the other half at the tellering stage gave

the best results. This may be due to the more efficient use of added nitrogen

at: the tellering stage when nitrogen is mostly: needed.

: ‘When all ‘the nitrogen was added at the sowing time; there would be an

excess of N in the soil, since the plant Is too small to usé; therefore some of

ther added N .may be lost befofe-the';plant c&i;-use it. The fe._{lt_.xéﬁons in yleld -
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when nitrogen was split into three parts may be due to low nitrogen assimila-
tion rate (NAR) by the plant at the later stages of growth. Khalifa (1978)
studied the effect of nitrogen on NAR and yield of wheat, and found that all
treatments received N showed an increase in NAR, but only N added at
tellering was significant. Hassan and Al-Sabti (1973) found that aplit
application of N gave higher yleld of wheat than single application at time of
planting. Hamid (1972) reported that at the rate of 120 Kg N/ha NOE—N was
utilised most effectively when added at three split applications, while with
NH:—N, splitting beyond two applications did not increase wheat yield.

‘'The effect of different treatments on the totx’i.!‘ dry matter (TDM) at
maturity and at the flowering .stage and on root dry weight at the flowering
st;ge are ahoﬁm in Tables 4, 5 and 6 respectively. It can be seen that addition of
nitrogen has significantly increased TDM'and root weight relative to the control.
However, only TDM was significantly 1ncrea.seﬁ V“i'ith furghgr addition of N.
Roots seems to be less affected with higher levels of N addition. Black (1968)
report.eﬂ that the increase in the nitrogen supply causes the growth of the
above-ground portion of plants to increase rela_,é‘lvely mbrg'» than the growth

of roots.

There were slgmﬁca.nt diﬂ!erences ‘between varieties in TDM at ma.tuﬂty
a.nd in roots dry weight at ﬁowering stage. but np srgmﬁcant diﬁerences in TDM
mcludmg roots at flowering’ ata.ge Ajeba slgniﬂca.ntly gave higher TDM
and roots dry weight than the two ‘Maxican varieties (Tables 4, 5 and 6 and
Fig. 2). Apparantly, the Maxican varieties had better ability to accumulate
more proportion of dry matter in the ears-at'the late stage of growtj than
Ajeba, giving a high ear/straw ratio and heavier kernel weight (Fig. 3 and 4).
Similar findings were reported by other workers (Vogel et al.,, 1956;. McNeal
et al., 1960; Syme, 1867; and Thorne et al., 1969).

Significant interaction was observed between variety and treatment
concerning TDM and roots weight. However, similar to the results with the

grain yield data, each variety responded differently to the different treatments.
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TABLE 4. Effect of rate and time of application of ammonium sulfate on total dry
matter of three wheat varieties at time of harvest (roots are not included)

(g/pot).

Treat- N level Time of Variety

ment No. ppm application A MP M24  Total Mean
1 - 0. 47.9 40.4 377 126.0 42.00
2 200 single 148.2 146.4 141.4 346.0 145.33
3 single 175.9 153.2 148.1 477.2 159.06
4 split—3 165.5 137.0 138.0 441.0 147.00
5 300 single 167.8 169.5 162.3 499.6 186.63
3 split—2 182.1 171.4 108.0 551.5 183.83
7 split—3 170.6 157.7 179.0 507.3 169.10

Total 1058.0 975 1005.0

Mean 151.4 139.37 143.57

0.05 0.01

L 8S.D. for treatment means _ 3.704 5.193

LSD. for variety means _ 3.575 4.823

L.S.D. treatmment variely _ 9.467 12.760 -

TABLE 5. Effect of rate and time of application of amm. sulfate on total dry matter
of three wheat varieties at flowering stage (roots are included). (g/pot)

Treat- N level Time of Variety

ment No. ppm application A MP M24 Total Mean
1 0 46.6 438 436 1350 45.00
2 200 single 142.9 140.3 137.6 420.8 140.27
3 split—2 160:6 161.6 1488 4710 157.00
4 split—3 168.3 135.5 126.9 430.7 143.57
5 300 single 162.5 177.0 164.3 503.8 167.93
6 split—2 166.8 164.7 168.6 500.1 166.70
7 split—3 151.8 173.2 149.2 474.0 158.00

Total 999.3 9971 939.0

Mean 14275 14244 13414

0.05 0.01

L.SD. for treatment means _ 2.946 4129

L.SD. for variety means = 4.711 6.356

LS.D. for treatment X variety _ 12.465  16.817
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TABLE 8. Effect of rate and time of application of ammonium sulfate on roots
welght of three wheat varleties at the flowering stage (g/pot).

Treat- N level Time of Variety

ment No. ppm application A MmP M24 -Total Mean
1 0 13.52 10.05 12,28 . 35.85 1195
2 200 single 28.65 25.59 28.71 80.95 26.98
3 split—2 26.58 30.81 24.52 81.91 27.30
4 split—3 31.44 16.22 18.54 66.20 22.06
& 300 single 24.31 21.32 24.44 70.07 23.35
8 split—2 30.99 22.53 26.56 80.08 26.69
7 split—3 27.45 32.09 24.79 84.38 2811

Total 182.94 158.61 157.84

Mean 26.31 22.65 22.55

0.05 0.01

L.8.D. for treatment means _ 1.442 2.021

L.8.D. for variety means = 0.925 1.247

L.S.D. for treatment variety _ 2.446 3.300

Generally all varieties gave the highest TDM and reoots weight at the higher
nitrogen level when it was splitted into two parts.
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STUDIES OF PLANTS SPACING AND NUMBER
OF PLANTS PER HILL IN MANCHURIAN JUTE
(Abutilon avicinae)

M.M. Al-Ansary and A M, Al-Sakkar
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(Received 22 February 1976)

SUMMARY

An experlment on a Manchurian Jute variety was carried out during
three growing seasons (1959—1961). The main objective of the study
was to determine the effect of spacing between plants within rows and
number of plants per hill on yield of stems and fibers. A split plot design was
used with four replications. Three spacings between hills, namely 0, 20 and
30 cm were used as main plots and four numbers of plants per hill, 2, 3, 4 and §

were used as subplots.

There was no sifinificant difference among treatments in both stem and
fiber yields in 1959 and 1960. However, there was a highly positive correla-
tion between stem diameter and plant height, and a significant negative
correlation between plant height and fiber percentage (r _ —0.570). The
correlation between stem diameter and fiber percentage was not significant
The last two correlations indicated that closer spacing gave better yield of

fibers.

In 1961, 10cm spacing between rows was superior in both yield and fibers.
It seems that narrow spacing of 10 em along with four plants per hill was
the best with regard to yield of both stems and fibers per unit area.
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INTRODUCTION

Manchurian Jute (Abulilon avicinae) is native to China. It is grown for
its soft fibers. Its fiber is used.in the sam: manner as Indian jute and kenaf
for making twine and bagging. It was introduced to Egypt in 1938
(Al-Belgini, 1943), where two strains were selected and compared with kenaf
{Hibiscus cosmabinus) and Indian jute (Corchorus capsularis and C. Oliforius). -
Later it was introduced to Irag in 1949 (Al-Sakkar, 1968).

More than a million of Iragi Dinar worth of jutex fibers and bags is
jmported annually by the Iragi Government (Al-Sakkar, 1968). Therefore, it
is beneficial to find out the possibility of raising such crops locally to provide
the -industry with- the required raw materials.
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The main objective of the present work was to study the effect of spacing
between hills within row and the number of plants per hill on total stem and
fiber yields and fiber percentage.

Available literature on the subject is very limited. Kundu et al, (1959)

found that close spacing between jute plants resulted in smaller diameter of

stems and taller plants than wider spacing which in turn gave better yleld of
fibers.

MATERIALS AND METHODS

A split plot design was used with four replications. Seeds from an
introduced variety of Manchurian jute from Egypt were planted in plots of five
rows, 10 m lor_;g and 60 cm apart in a clay loam soil Few seceds were
planted in each hill. The distance between adjacent hills were 10, 20 and 30 em
randomly arranged and used as main plots. Plants per hill were thinned to
2, 3, 4and5 plants at random as sub-plots. The sub-plots were isolated from
each other by one meter, while the distance to isolate main plots from each
other was two meters. The duration of the experiment was three years
{1959—1961) at the Abu-Ghraib Agricultural Experimeént Station, Ministry of
Agriculture. Dates of planting, emergence, thinning, flowering, harvesting
and retting were recorded as in Table 1. It took 21 days to complete retting.
Finally, the fibers were extracted, dried and weighed. Data of stem as
well as fiber yields and percentage were analysed statistically.

TABLE 1. Dates of planting, emergence, thinning, flowering, harvesting and
retting during three years (1959—1961).

1959 1960 1961
Planting 8/3 23/3 15/4
Emergence 24/3 30/3 22/4
Thinning — 9/5 30/5
Flowering 27/7 27/8 31/8
Harvesting 24/9 2/10 16/10

Retting 3/10 28/11 28/11
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RESULTS AND DISCUSSION
Ezxperiment 1959:

No, significant differences among treatments were detected (Table 2).
However, it was noticed that the spacing of 30 cm between plants and four
plants per hill gave the highest fiber yield of 416 Kg per donum®*, followed by
the 20 em spacing and five plants per hill treatment that gave 397 Kg per donum
(Table 3).

A highly positive correlation between stem diameter and plant height
(r — 0.828), and a significant negative trend between plant height and fiber
percentage (r _ —0.570) were found.- The positive correlation between
yield and fiber percentage (r _ 0.376) was almost significant. On the .
contrary, significant correlation between fiber yield and both stem diameter and |
plant height was obtained. The correlation coefficient between diameter and
fiber percentage was negative but not significant, being —0.126. The
negative correlation between fiber percentage, and both plant diameter and
height obtained here are in general agreement with those obtained by Kundu
et al. (1959).

Experiment 1960:

Almost similar results were obtaind in 1960 to those of 1959 with regard
to yield of stems and fibers (Table 3). Th: treatment of 20cm spacing with
four plants per hill gave the highest yield of f2)ers of 320 Kg per donum followed

by the treatment of 20 cm spacing along with five plants per hill which gave
264 Kg per donum.

Ezxperiment 1961:

In 1961, a significant difference was detected with regard to spacing; the
10 cm spacing between plants was superior in both stem and fiber yields
(Table 4). ‘The 10 cm spacing compined with five plants per hill gave 170
and 920 Kg for fiber and stem ylelds respectively, followed by the 10 cm

* 1 lonum _ % hectare.
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TABLE 2. Average stem helght, stem\diameter stem yield pér donum, fiber yield

per donum, and fiber percentage for the year 1959.

|
|
5

Spacing

between No, of Stem Stem Stem Fiber Fiber
plants plants ht. dia. yield vield percentage

cm per hill m em Kg ‘Kg =

10 2 2.89 0.90 1917 322 16.8

3 2.76 0.88 2417 375 165

4 2.58 0.81 1958 309 15.8

5 2.66 0:82 2125 363 171

20 2 3.10 0.97 2042 372 182

3 3.09 1.01 2083 285 18.7

4 2.96 0.98 3042 386 12.7

5 3.01 0.91 2208 397 18.0

30 2 3.12 1.00 2202 316 13.8

3 3.09 0.98 2042 310 - 15.2

4 2.95 1.00 . 2583 416 161

5 2.93 0.95 2250 - 376 16.7

LSD. 59, N.S. N.S. NS,

1of Co — 1%

N.8. No significant difference.
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TABLE 3. Average stem height, stem diameter, stem yleld per donum, fiber yleld

per donum é,nd fiber percentage for the year 1860.

Spacing
between No, of Stem Stem Stem Fiber Fiber
plants plants ht. dia. yield vield percentage
cm pee hill m cm Kg Kg
10 2 237 0.88 1239 220 17.8
3 2.69 0.87 1314 252 19.2
4 2.47 0.72 1374 236 171
5 251 0.76 1467 242 16.5
20 2 2.76 0.85 1223 216 20.0
3 2.78 0.90 1446 225 19.6
4 2.88 0.89 1671 320 19.2
b- 2.61 0.82 - 1364 264 18.3
30 2 2.84 1.08 1167 211 182
3 2,79 0.89 1301 234 16.2
4 2.80 0.9% 1498 244 17.5
85 2.82 0.90 1419 235 175
L.8.D. 5% N.S. N.8. N.8.

1% — —_ _ R

N.S. No significant difference,



TABLE 4. Average stem height, stem diameter, stem yield per donum, fiber yield per

donum and fiber percentage for the year 1961.

Spacing
between No. of Stem Stem Stem Fiber Fiber
plants plants ht. dia. yield yield percentage
cm per hill m cm Kg Kg
10 2 211 0.80 888* 165* 18.6
3 . 1.82 0.70 T75* 142% 18.3
4 2.02 0.72 944+ 168* 17.8
5 1.86 0.65 925% 170* 18.4
20 2 2.00 0.90 654 131 20.0
3 2.00 0.65 710 126 17.8
4 1.82 0.75 768 136 17.7
5 2.09 0.78 787 142 18.0
30 2 1.94 0.85 556 23 16.7
3 1.95 0.82 536 108 20.0
4 1.86 0.80 805 111 18.4
5 1.86 0.78 718 133 18.5
L.8S.D. 59 i 171 18 N.8.
1% - - -
* P {005

N.S. No significant difference.
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spacing combined with four plants per hill with yields of 158 and 944 Kg per
donum for fiber and stem yields respectively. These results coincide wfth
those of Kundu (1958) and Kundu et al. (1959).

In general it is possible to conclude here , that close spacings of 10 cm
along with four plants per hill is the best with regard to stem and fiber yields

per unit area,

We are indebted for the field assistance of Mr. Abdul Yahab Abdulla.
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SUMMARY

Three wheat (Triticum aestivum L.) varieties namely, Ajeba, Kenya-Gular
and Maxipak were planted in 10 and 15 cm drill spaeings in a split plot design.
The grain yield and components of yield were analysed statistically.

The wheat varieties, Ajeba, Kenya-Gular and Maxipak differed significantly

in grain yleld and yield components, while drill spacings 10 and 15 cm did not
differ significantly in these traits.

Only 1,000 seed weight of the three wheat varieties resulted from using
10 and 15 em drill spacings differed significantly.

The grain yield and components of yield differed significantly each year.

Only the number of seeds per head and 1,000 seed weight of the three
wheat varieties differed significantly according te variation in years.

The number of heads per 30 cm length resulted from 10 and 15 cm drill
spacings responded differently in different years.

Since both 10 and 15 cm drill spacings did not lead to any significant
differences in grain yield and yield components of the wheat varieties, it is
recommended to use 15 cm drill spacing in planting these varieties, because it

is easler and more economical.
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INTRODUCTION

Wheat (Triticum aestivum L.) is the main winter grain crop in Iraq.
The method of planting wheat practiced by Iraqi farmars is by broadecasting.
The use of drill method in planting wheat is still considered new to most of
the Iragi farmers, although some farmers use the drill 15 ¢m apart in planting
wheat under irrigation in the middle and southern irrigated regions.

El-Shamma (1967) indicated the best drill spacings in planting Ajeba 210



local wheat in the middle and southern irrigated regions was 15 cm in
comparison to 20 and 30 cm. Since there is no data regarding the possibility
of using narrower drill spacing,r this study was suggested to find the suitable
drill spacing and its influence on yield and yield components of Ken‘ya—Gular.
Maxlpak and Ajeba 210 bread wheat varieties. Kenya-Gular and Maxipak

were recently released for seed distribution in the middle and southern regions.

Wheat yield varied widely as a result of drill spacing. The 4, 5, 7, 8 and
9 inch drill spacings produced the highest yield of wheat, respectively
(Baldwin, 1963; Furrer, 1964; El-Shamma, 1967; Mather, 1964 and Morita,
71966). But, Keisselbach et al. (1934), Salmon (1924) and Thatcher and
Lewis (1937) reported a decline in wheat yield only when the drill spacing
exceeded 11 inches. Kinra et al. (1963) found a reduction in yield, culm per
square foot and plant height when the drill spacing was less than 7 inches.
But kernel weight did not very by using 7, 9, 11 and 14 inch drill spacings.
Ram and Smith (1962) obtained the highest number of tillers per plant by
using 12 and 15 inch drill spacings.

Although the 4 and 3.5 inch drill spacingg produced the highest yield of
barley and oats, respectively (Baldwin, 1963), Middleton et al. (1964) found
no variation in yield of barley by applying the 8 and 11 inch drill spacings.

MATERIALS AND METHODS

The experiment was conducted on a clay loam soil, using the spiit plot
design with four replications in 196&—69, 1969—70 and 1970—71 at Abu-Ghraib
Irrigated Station, College of Agriculture, University of Baghdad. . The
wheat vérieties Kenya-Gular 1425, Maxipak and local Ajeba 210 were used as
main plots. Each sub-plot treatment was planted in a plot (2 x 6 m) by using
12 rows 6m long and 15 cm apart and 18 rows 5m long and 10em apart. The
rate of seeding was 80Kg/ha and the date of sowing was during the first week

of November yearly. The trial had been conducted in the same field in
different years and each replicate or block occupied the same area in three
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years. The plots were irrigated 3 times during the vegetative period and 2—3
times during heading and maturation periods. Weeding was done by hand
implement' 3 times at monthly intervals during the vegetative period, The
grain yield was harvested from the central rows durmg the second week of
May each year. The components of yleld, namely, number of heads per 30 cm
length, number of seeds per head and weight per 1,000 seed in grams, were
numerated from a 30 ¢m distance from any central rows randomly as suggested
by LeClerg et al. (1966). The grain yield and components of yield were
analysed statistically as reported by LeClerg et al. (1966).

RESULTS AND DISCUSSION

The analysis of variance in Table 1 showed significant differences in
the grain yield and yield components of the wheat varieties, Ajeba, Kenya-Gular
and Maxipak and non significant differences in these traits by using 10 and 15
cm drill spacings. Kenya-Gular was the leading in grain yield and 1,000 seed
weight, while Ajeba and Maxipak were the leading in number of heads per 30cm

length and number of seeds per head, respectively. The grain yield, number

TABLE 3. Mean square values for the yield and components of yield of the various

sources of variation.

No. of heads No. of

Source of Yield per 30 cm seeds per 1,000 seed
variation D.F. Kg/ha length head weight (g)
Year 2 28789207+ 13847.50%* 664.46%* 115.97%%
Variety 2 2508420* 576.00* 746.38%+ 211.73%*
Year X variety 4 1360358 89,50 69.06* 81,11%*
Error (a) 27 733279 116.26 11.48 8.28
Spacing 1 299409 45.00 40.96 12.64
Year X spacing 2 93604 649.00* 33.02 14.07
Variety X spacing 2 400083 20.50 13.44 35.96*
Year X variety X spacing 4 512215 "13.00 2.63 12,12
Error (b) 27 576342 140.19 21.12 7.24
s+ P ( 001

* P ( 005
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TABLE 1. Grain yield and yield components of three wheat varieties with 10 and 156 cm drill spacings (average 1969, 1970

and 1971).
N Varieties L.8.D. Drill spacing L.3.D.
Characters Ajeba 210 Kenya-Gudar Maxipak 59, 19, 10 em 15 em 59, 19,
Grain yield Kg/ha 1263 1903* 1505 29252  395.50 1492 1621 N.S.
No. of heads per 30 cm length  35.80* 31.25 26.00 11.06 14.94 31.81 30.22 N.S.
No. of seeds per head 17.61 17.92 27.43%% 347 4.69 2174 20,28 N.8.
1,000 seed weight(g) 31.89 37.28° 32.41 2.95 3.99 34.28 33.44 N.S .

Hﬂm. No &mﬂmnnm.ln difference.
* P {005
** P ¢.001
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TABLE 2. Seed yield and components of yield of three wheat varieties with 10

and 15 cm drill spacings (average 1969, 1970 and 1971).

— 177 —

Drill spacing L.8.D.
Variety 10 em 15 cm 5%7 1%
Seed yield Kg/ba
Ajeba 210 1283 1243 N.8
Kenya-Gular 1690 2116 '
Maxipak 1504 1505
LS.D. 5% N.S.
1% N.S.
No. of heads per 30 cm length
Ajeba 210 35.92 35.67 .8,
- Kenya-Gular 31.87 30.83
Maxipak 27.83 2417
L.8.D. 5% N.S.
1% N.8.
No. of seeds per head
Ajeba 210 1817 17.05 - N.S.
Kenya-Gular 18.05 17.79
Maxipak 29.00 25.85
LSD. 59 N.S.
1% N.S.
1,000 seed weigh: (g)
Ajeba 210 31.69 32.09 N.S.
Kenya-Gular 38.55%* 36.00*
Maxipak 32.60 32.22
I-8SD. 5% 4.04
1% 3.46
N.S. No significant difference. :
* P {005
s= P ( 001



of heads per 30 cm length number of seeds per head of the vs.-_rlét':lés resulted

from using 10 and 15 cm drill spacings did not differ significantly, while 1,000

seeds welght differed significantly (Table 2). Kenya-Gular produced the

highest 1.000-seed weight in comparison to both Ajeba and Maxipak by using
the 10 and 15 em dril spacings, respectively. -

Kenya-Gular was 50.67 and 25.45% higher in grain yield, 16.90 and 15‘.03%

higher in 1,000 seed weight than both Ajeba and Maxipak. But Ajeba was

37.69 and 14.56% higher in number of heads per 30 cm length than both

Maxipak and Kenya-Gular. While Maxipak was 55.76 and 53.67% higher in

number of seeds per head than both Ajeba and Kenya-Gular,

Kenya-Gular produced 21.65, 16.25, 12.18 and 11.1’3% higher 1,000 seed
weight than both Ajeba and Mazipak by using the
spacings.

10 and 15 cm drill

Table 3 showed that the grain yield and components of yleld differed
significantly according to varlation in years. Both the number of seeds per

head and 1,000-seed weight of the wheat varieties responded differently in
different years. Only the number of heads per 30 cm length resultéd from
using the 10 and 15 em arill spacings differed significantly each. year.
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(Received 16-May 1976)

SUMMARY

‘A field irrigation experiment on cotton was conducted for two years; 1973

and 1974, at the Agricultural Experiment Station, University of Baghdad in

Abu-Ghraib. A _simple Latin square design was used with five irrigation
treatments: dry, medium dry, medium wet and wet.

The highest seed cotton and lint cotton yield were obtained from the
medium treatment, while the lowest seed cotton and lint yield were obtained
from the dry treatment.

The longest fibers were obtained from the wet treatment, while the dry
treatment produced the shortest fibers. The difference, however, was

significant in the second year.

No significant difference in the uniformity ratio for fiber length was

obtained among treatments.

1. Part of thesls submitted by the senior author in partial fulfiliment for the

degree of Master of Science.
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The difference in fiber strength was significant only iﬁ the second year.
The highest and lowest fiber strength were obtained from the medium and dry
treatments respectively.

The micronaire reading in the first year showed a significant superiority
for the medium and medium wet treatment, over the medium dry treatment.

The Ilowest micronaire reading was obtained from the medium
treatment.

To obtain higher cotton yield along with good fiber properties cotton
plants should be irrigated whenever the available soil moisture depleted to 60
percent.
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INTRODUCTION

Cotton is the second major summer crop in Irag after rice, and it is grown

mainly under irrigation sy#tem all over the country.

The variétjr “Coker 100 wilt” (Gossypium hirsutwm L.) is the only variety
grown at the present time. Mismanagement of irrigation during flowering and
ball formation stages affect yield of cotton as well as fiber gualities (Christidis
and Harrison, 19565). Lower yield and poor lint quality of cotton in Iraq is

attributed to poor irrigation management. insect dﬂma.ge and ether cultural_ -

practices,

"Research on the water requirements of cotton is very limited in Iragq.

The objectives of this study were to determine the effect of different soil. .

moisture levels on cotton yield and fiber properties.

MATERIALS AND METHODS

This experiment was conducted at the Experiment Station, the College of

Agriculture, University of Baghdad in Abu-Ghraib during the years 1973 and

1974 on Hashimiyah silty loam soil (Al-Agidi, 1972). ‘The fleld capa.city and
permanent wilting point of the soil were 27 and 10 percent (by weight) respec-

tively. The average bulk density of the sofl from 0-120 cm depth was
1.30 g/cmsd.-

Land preparation started in February in the first year. Two deep
plowings were made perpendlcular to ea.ch other followed by disking and

leveling. A preplantmg lrngatlon was applied on 21 March to mark the

planting line (level). Planting was completed one week later,
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In the second year however land preparation, and planting were a month

late due to late rainfall.  Similar cultural practices were carried out.

The layout of the experiment was & simple Latin square design (5 x &).
Five irrigation treatments were replicated five times making 25 experimental
units.  Plot size was 7 x 4 m and each plot was separated by 1.5 m alleys.

Each plot consisted of four furrows, 6 meters long and 90 cm apart. Five

seeds were placed by hand in each hole 5 cm below irrigation line and 25 cm
apart. The direction of furrows was from north to south and the planting

was made in the eastern side of the furrows. The plots were fertilized with

680 Kg ons per hectare of triple super phosphate (45% PQOS) added at planting
time, together with 84 Kg nitrogen per i}ectare of ammonium sulfate (21%)
was used. Half of it was added during planting and one quarter after thining
and the rest at the beginning of flowering.

Emergence percentage was obtained by counting the number of seedlings

after II days from planting in the two central furrows. Replanting took place

two weeks after planting. The plants were thinned to two per hole after 42

days from planting. Hand weeding was performed four times during each season.
Insects and especially the spiny boll worm (Farias insulena) and red spider
(Tetranychus atlanticus) were controlled by spraying the plants with Anthio

40 and Azodrin both at a rate of 2237.76 cr:? a.l. per hectare.

Percentage of seedling emergence, dat: of first flowering, first boll
opening first and second pickings were rocorded during the
(Table 1).

two years

TABLE 1 Date of pianting, emergence percentage, and dates of flrst flower,
first boll opening, first and second picking during the years 1973 and 1974

Mean Date of Date of Date of Date of

Date of emergence first first boil first second

Year  planting  percentage  flower opened plcking picking
1973 28/3 8856 2/6 1/7 17/8 16/11
1974 4/5 91.88 24/6 24/6 27/7 168/11
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The irrigation treatments were applied 73 days after planting in both
seasons. The source of water was the Euphrates river through the Abu-

Ghraib canal. The irrigation treatments were as follows:—

1. Wet: when available soll moisture was depleted to 80 percent, the plots

were replenished to 120 percent of original available soil moisture.

2. Medium wet: when available soil moisture was depleted to 80 percent,
the plots were replenished to 100 percent of original available soil

moisture,

3. Medium: when available soil moisture was depleted to 60 percent, the

plots were replenished to 100 percent of original available soil moisture.

4. Medium dry: when available soil moisture was depleted to 24 percent, the

plots were replenished to 100 percent of origional available seil moisture.

5. Dry: when available soil moisture was depleted to 20 percent, the plots

were replenished to 100 percent of original available soil moisture.

The yield of the two pickings was taken from the two central furrows.
Plants of the two holes at each end of the two central furrows were not
included the yield of seed cotton and lint cotton were converted inte Kg/ha.
Fiber length was measured on 330 digital fibrograph. Uniformity ratic was

calculated from the following equation:

509, SL
UR. - « 100
259, SL.

Fiber finess: measured on the wire fineness meter.
Fiber strength: measured on the Pressley fiber strength tester at 0" gage.
All data collected on yield and fiber properties were analyzed statistically

according to Snedecor (1967),

— 184 —

i



RESULTS AND DISCUSSION

Yield: Average seed and lint cotton yield (Kg/ha) under five irrigation
treatments for the first year are presented in Tables 2 and 3, and for the second
year in Tables 4 and 6.  Statistical analyses of the seed and lint cotton yields
indlca.tgd that the_ differences among the irrigation treatments were significant
at 0.01 level in both years. 1In the first year the highest seed cotton yield of
2109 Kg/ha was obtained from the medium treatment, while the

dry treatment produced the lowest seed cotton yield (1180 Kg/ha); the increase
in yield amounted to 79 percent.

The highest lint cotton of 694 Kg/ha was also produced: by the medium
treatment, while the dry treatment gave the lowest lint cotton yigld (382 Kg/ha),
the increase in lint yield amounted to 83 percent. .

Similar results were obtained in the second year with a percentwise
increase of 123 and 135 for the seed cotton and lint yields respectively.

TABLE 2. The average seed cotton yield in Kg/ha under the five irrigation
treatments in 1973.

Irrigation treatments

Levels of Dry Medium Wet Medium Medium
probability dry wet
1180 1584 1585 1828 2109
6.05
0.91 e ———
LSR 2 3 4 5
0.05 303 317 327 330
0.01 : 424 447 460 468

Note: Means which are underscored by the same line are not signlﬂca.ntly

different using Duncan’s Range Test.
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TABLE 3. The a.vera.ge lmt cotbon y:eld in Kg/ha under five irrigation

treatments in 19‘73.

Trrigation treatments '

Levels of r " Dry Medium Wet Medium  Medium
probability R . dry wet -
382 514 520 662 699
0.05 ' ' ’
0.01 e
LS8R : S 1 8 4 3
0.05 104 109 1T 118
001, 145 152 .. .. 158 168

TABLE 4. The average seed cotton yield in Kg/ha under

five irrigation
- treatments in 1974. '

Irrigation treatments

Level of . Dry - Medium Medium Wet Medium
Probabmty . ‘ dry wet
498 762 1007 1027 1110
0,05
0.01
LSR 2 3 4 5
0.06 _ 2T 285 293 206
0.01 381 401 412 419

Note: Those means which are underscored by the same line are not sigmificantly

ﬁlﬂ?erent and those which are not underscored by the same llne are
sizntﬂcantly diﬁ’erent using Duncan ] Multip!e Ra.nge ’I‘est
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TABLE 5. The average lint cotton yield in Kg/ha under five irrigation treat-

' ‘ments in 1974.
. . Irrigation treatments
Levels of Dry Medium Wet  Medium Medium
probability dry wet )
163 288 322 332 383
0.05
0.01
L8R . 2 -, 8 Co4 5
0.05 78 76 78 ki

0.01 102 107 110 112

TABLE 6, The average fiber strength, Pressley index of cotton: under five
irrigation treatments in 1974

Irrigation treatments

Level of Dry - Medium Medium Medium . Wet
Probability ’ _ dry wet '
7.88 811 8.18 8.27 8.28"
0.05
LSR 2 : 3 4 2 )
0.28 0.29 0.30 0.30

Note: Those means which are underscored by the same line are not significantly’
aifférent and those which are not underscored by the same Hne are’

significantly different using Duncan's Multiple Range Test.
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TABLE 7. The average fiber fineness of cotton (Micronaire value) under five
irrigation treatments in 1973.

Irrigation treatments

Level of Medium Wet Medium Dry Medium
Probability dry wet
417 4.29 4.31 4.35 4,40
0.05
————
0.01
LSR 2 3 4 5
0.05 0.14 0.15 0.15 0.16
0.01 0.19 0.20 0.21 0.21

TABLE 8. The average 2.5 percent span length under five irrigation treatments

in 1974.
Irrigation treatments
Level of Dry Medium Medium Medium Wet
Probability dry wet
2.43 2.50 2.51 2.52 2.58
0.06 -
0.01
LE8R = 2 3 4 b
0.05 0.053 0.058 0,058 0.058
0.01 0.075 0.079 0.081 - 0.082.

Note: Those means which are underscored by the same line are not significantly
different and those which are not underscored by the same line are

significantly different using Duncan's Multiple Range Test,
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Similar results were obtained by Stockton et af. (1861) who obtained the

highest seed yield when over 50 percent of the available soil moisture remained
in soil 0—90 cm deep.

Fiber length: Statistical analysis of the data of the first year revealed no
significant difference in both 2.5 percent and 50 percent span length among

irrigation treatments. However, in the second year, a significant difference

existed at the 1 percent level in 2.6 percent span (Table 8). The longest span
length (2.55 cm ) was produced by the wet treatment, while the dry treatment

produced the shortest span length (2.43 cm ) and the medium treatment produced
a span length of 2.52 cm.

The effect of irrigation regime on flber length was studled by many
investigators.  Some workers found that the wet treatment produced longer
fibers than the dry treatment and it was found that the critical period in cell
development of fibers appears to be during the first 16 days after blossoming
{Sturkie,” 1934). On the other hand, Rijks (1965) and Jackson, (1968) found

that medium and medium wet treatments produced the longest fibers.

Uniformity raetio: statistical analysis of the data revealed no significant
difference in uniformity ratio among the irrigation treatments in the twe

3easons.

Fiber strength: significant difference among treatments were obtained at
the 5% of probability only in the second year (Table 6). The highest Pressley
index of 8.28 and the lowest value of 7.85 were obtained from the medium and
dry treatments respectively.

Pineness: There was a significant difference at the 1% Ievel in the first
year only (Table 7). The medium dry treatment produced the lowest

Micronaire reading of 417 while the medium treatment produced the highest
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" reading of 4.40. The wet treatment produced a Micronaire reading of.4.29
and did not differ significantly from the medium and the dry treatments.
Spooner et af (1958) found that the lower Micronaire reading was obtained

from the dry treatment.  Jackson and Tilt (1968) and Rijks (1965) concluded
that the highest Micronaire reading was obtained from the dry treatment.

Over all yield: To obtain the highest yield, cotton should be irﬁgated
whenever the available soil mofsture is depleted to 80 percent. Under this
condition in the first year 25 irrigations were required and the total amount of

water was 168.91 cm, while in the second year the number of irrigations was
26 and the total amount of water required was 172.60 cm.

REFERENCES

Al-Agidi, W.Kh, 1972 Propoposed classification for the Iragi Alluvial soils at
the series level. (Unpublished report). ‘

Chriatidis, B.G. and Harrison, G.J. 1855. Cotton Growing Problems, New York:
McGraw-Hill Book Co. Inc.

Jackson, E.B,, Tilt, P.A. 1968, Effects of irrigation intensity and nitrogen level
on. the performance of eight varieties of Upland cotton Gossypimm

hirautum L. Agron. d., 60: 13—17.

Rijks, D.A. 1965, The use of water by cotton crops in Abyan, South Argbia
J. Appl. Ecol., 12: 317—43.

Snedecor, G. W. and Cochran, W.G. 1967. Methods of Statistics, 8th odn. Ames,
Towa: Iowa State College Press.

Spooner, A.E., Caviness, C.E. and Spurgeon, W.I. 1858. Inffuence of timing

of irrigation on yleld, quality and fruiting of upland cotton, Agron. J.
50: T4—TT. ‘ '

Stockton, J.R., Doneen, L.D, and Walhood, V.I. 1961. Boll sheddihg and grbwth

“6f the cotton plant in relation to irrigation frequency. Agron. dJ.; 53:
272—5.

Sturkie, D.J. 1934. A study of lint and seed development in cotton as influenced
by environmental factors. dmer. Soc. Agron., 26: 1-—24.

=] -



Iraqi J. agric. Bci., Vol. X1 1976

EFFECT OF SOWING DATES AND YEARS ON YIELD AND
YIELD COMPONENTS OF FLAl'}('(Linﬁm unitatissimum L.)
. W.S, El-Shamma, M.M, Al-Zubaidi and M.M. Elsahookie
Department of Field Crops, Collegé of Agriculture,

" University of Baghdad
(Received 27 July 1976)

SUMMARY

e m— -

]

Three seeding dﬁtes, the miﬁdie of each. of October. R November snd
-I-I)écen;ber were used in planting three flax varieties, Moroccan 10, Moroccan 50
and Indian 68 for three years (1965--1967) in Abu-Ghraib- at the irrigated
College of Agriculture farm, University of Baghdad, on a Kahola silt clay loam
sotl. The design of the experiment was a split-plot with six replications.
The characters studied were seed yield and components of yield (number of
bolls/plant, number of seeds/boll and weight/1000 seeds).

Sowing dates affected seed yield and number of bolls/plant. The
early sowing date resulted in a higher seed yield for the three flax varieties

studied, and in a higher number of bolls/plant for only Moroccan 350
and Indian 68.

Flax varieties varied according to number of seeds/boll and weight/1600
seeds. Moroccan 50 produced higher number of seeds/boll than Moroccan 10

whieh produced heaviest seed weight.

Sowing dates and varieties responded similarly to seasonal variation in

yield and yield components. Number of seeds/boll and seed weight were

the only traits affected by seasonal variation.
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INTRODUCTION

Flax is the only winter oil crop being planted in Irag. Df-j,te. of sowing
ranges il'fmm the first’ of October to the middle of December. . The. local flax
variety used in the country is Morocecan 10. Evaluation of this variety along
with two others, namely, Moroccan 50 and Indian 68 was; attempted in this
study. 'I'ill_e last two varieties were selected in 1961 from a four year varietal
yie.!_d trials f_cnr superiority in seed yleld and oil content in comparison to
‘Moroccan 10 (El-Shamma, 1966), These three which are dual purpose

varieties are grown in Irag as flax-seed varieties.

Spratt et al. (1963) reported variation ameng varieties in number of holls
per plant and weight per 1000 seeds. The highest yield from both early and
late maturing varieties was obtained by early. sowing date. McGregor (1964)
working with one flaxseed variety showed that date of sowing had an ‘eﬁ;’ect on

the number of bolls per plant and the number of seeds pér boll produced.
The potential yield of a plant, although depending much on heredity, is

" miodified to a large extent by the exivironm:ent ur-xder- which the plant is grown,
next to cultural practices (irrigatidn and fertilizatién), and date of sowing.
The role of the latter factor in determining the yield components of flax in
Iraqg is not yet known. The purpose of this study which is related to a
previous work (El-Shamma and Al-Hasan, 1969), was to clarify this point.

MATERJIALS AND METHODS

Three sowing d_ate% the mid_dle of each of Oetober_(_MO), November (MN)
and December (MD). were used for planting three flax varieties, Moroccan: 10,
Moroccan 50 and Indian 68. A splitplot experiment with six replications was
carried cut in  Abu-Ghraib at the irrigated farm, College of Agriculture,
Jniversity of Baghdad, on a Kahola silt clay loam soil for three years 1265-1967.
Zach variety was planted in four rows 5 m long and 30 em apart. Rate of

seeding was 25 Kg/ha.  The trials were conducted every year at the same feld
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with each replicate occupying the same area of the field. The experiment was ;
hand-weeded three times and Irrigated six times during the entire growing

season of the crop.

the central rows to study yield components, Bolls were threshed by hand

Plant samples were taken at random from a 30 x 30cm area from one of q
-
to calculate number of seeds per boll and weight of 1000 seeds. Seed yield {

was obtained by harvesting the central rows. Bolls were collected, threshed

and cleaned.  Seeds were welghed and the weights were converted into Kg/ha.
Data were analyzed statistically according to the methods of analysis of
variance.

RESULTS

Seed yield and number of bolls per plant were affected significantly by
sowing dates (Tables 1 and 2), whereas, number of seeds/boll and weight/1000
seed were not affected (Tables 3 & 4).

Fla;; yariéties responded similarly to sowing dates in seed yield and number
of seeds/boll but reacted differently in number of bolls/plant and seed weight
as indicated by the significant interaction of sowing date X varletieg (Table 5).

The overall yield of flax varieties, regardless of sowing dates, did not differ
significantly in seed yield or in number of bolls/plant (Tables 1 and 2) but did
differ in number of seeds/boll and weight/1000 seed (Tables 3 & 4).

The combined analysis of data revealed that seasonal effects were not
significant on either seed yield or number of bolls/plant. The effects, however,

were highly significant on number of seeds/boll and seed weight (Table 5). The
effect of sowing dates and varieties on seed yield or number of bolls/plant did

vot very significantly from year to year. But the effect on number of seeds’
boll and seed welght varied significantly as indicated by the first order in
of years X sowing dates and years X varieties.  The second order in

of years X sowing dates X varieties was not significant (Table §).
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TABLE 1. Average seed yleld of flax as affected by sowing dates (Kg/ha).

Varieties

Date of planting

Mid Octoher  Mid November Mid December Mean
Moroccan 10 2133%* 1718 940 1597
Moroccan 50 2223** 1588 1012 1607
Indian 68 2158* 1819 1037 1671
LSD 0.05 333 N.8
0.01 489
Means 21712= 1708 998
LSD 0.05 236
0.01 336
AN - < 0.05.
- P < 0.01.

N.S. not significant.

TABLE 2. Average number of bolls/plant of flax as affected by sowing dates.

Date of planting

Varieties Mid October Mid November Mid December Mean
Morocean 10 27.4%¢ 16.6 16.2 20.1
Moroccan 50 18.2 18.0 16.2 16.4
Indian 68 23.1 21.6 15.7 20.1
LSD 0.05 1.5 4.1
0.01 10.1
Means 22.9 17.8 18.0
LSD 0.05 N.8
L < 0.01.

N.S. not significant.
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TABLE 3. Average number of seeds/boll of flax as affected by sowing dates.

Date of planting

Varieties - Mid October ~ Mid November  Mid December ~ Mean
Moroccan 10 5.2 5.2 5.4 5.3
Moroccan 50 6.3 6.4 7.0 : 6.5%
Indian 68 s 58 6.2 5.8 5.8
LSD 0.05 N.8 1.0
Means 5.7 5.9 8.0
LSD 0.05 N.S
* P ¢ 005

N.8. not significant.

TABLE 4. Average weight/1000 seeds of flax as affected by sowing dates (g).

Date of planting

Varieties Mid October Mid November  Mid December Mean
Morocean 10 9.6 93 10.0 9.6%+
Moroccan 50 8.4 8.2 ! 7.9 82
Indian 8.3 8.0 7.8 8.0
LSD 0.05 N.8 : 0.4
001 0.6
Means 8.7 85 B.6
LSD 0.05 N.8.
W p 4 0.01.

N.8, not significant.
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TABLE 5. Mean squares from the combined analyses of the yield and yleld components
of flax,

Source of _Va.ria.tlon_ seed yleld No. of bolls/plant No. of seeds/boll Weight/1000

Replications (R) 156623 123 2.7 "0t
Sowing dates (S)  3025507** | oBagee 13 1.03
Error @ 24279 95 2.6 0.43
Varieties (V) - 13958 - 240%¢ 21.2%+ 44.51%*
SXV 19044  203e 18 2.00%
Error b 25761 34 16 057
Years (¥Y) 834869 a5 .‘26.8** 13.60%+
YXS 19315 %0 55% 1.54%*
YXV 73320 204 - 8.6%* 2.46%*
YXSXV 25062 : 117 0.9 0.68
Error ¢~ 1670576 © 208 ‘ 18 o8

< P (o005

« P ¢ooL

TABLE 6. Correlation coefficient valués among traits of the three ‘flax varicties
tested in 1965—1967 (average 3 years).

Characters Correlated

T
Seed yield and number of bolls/plant " o521
Seed yield and number of seeds/boll 0.175
Seed yield and weight/1000 seed ' ' 0.106
Number of bolls/plant and number of seeds/boll —0.135
Number of bolls/plant and weight/1000 seed 7 —0.101
Number of seeds/boll and weight/1000 seed S .. —0.156

o | < 0.01.
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A significant positive correlation was found between seed yield and number
of bolls/plant (r _ 0.52). The correlation between seed yield and each of
number of seeds/boll and welght/1000 seed was positive and not significant.
Correlations among yield components were negative and lacking significance

(Table 8).

DISCUSSION

Sowing dates affected seed yield and number of bolis/plant, but did not
affiect number of seeds/boll and seed weight. On the average, MO gave
significantly higher seed yield than MN and MD. MO, however, gave significantly
higher numbetr of bolls/plant than MD (Tables 1 and 2). According to
McGregor (1964) seeding dates affected seed yield, number of bolls/plant and :
number of seeds/boll. i

There were some variations among flax varieties in number of seeds/boll
and seed weight; seed yields were not significantly different. Spratt et al
(1963) reported variations among flax varieties in number of bolls/plant and
of seeds/boll than Moroccan 10, while the latter had the heaviest seed weight.
welght of 1000 seed. In the present study, Moroccan 50 gave h!ght;r.numb&

The flax varieties planted at different sowing dates showed variation in
seed yield and number of bolls/plant (Tables 1 and 2), but did not show
variation in number of seeds/boll and seed weight (Tables 8 and 4). These
varieties gave higher seed yield and-number of seeds/boll when planted at the
first sowing date (MO) except fo:H' Moroccan 50 which showed no response of
yield components to planting datés. Thus, the middle of October was the
optimum planting date for obtaining higher seed yield from each of the three
flax varieties tested.

Number of seeds/boll and weight/1000 seed resulted from applying
different sowing dates or varietles were more affected by seasonal variation than
seed yleld and number of bolls/plant.
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The increase in seed yield was greatly assoctated with the increase in
number of bulis/plant and slightly related with each of number of seeds/boll

and weight/1000 seed. The increase in either yield component may lead to a

decrease in the other one. However, the potential {o raise seed yleld of flax

by increasing yleld components is still promising.
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REACTION ‘OF DIFFERENT SESAME VARIETIES AND

SEEDING DATES TO CHARCOAL ROT
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SUMMARY

- Four sesame varieties, white, red, grey and black were selected by applymg-
the pure line selection procedure and planted at t.hree seeding dates, May 1 June
1 and July 1. The seed yield and the percentage with _charcoal rot infection.

ca,used by Sclerotium batatwola Taub. was studied in 1968 and 1969 seasons.

The red .sesa.me variety which produced the highest yield in both: aeasm
aud at each seedmg date was much resistant to charcoal rot-than the, white,

grey and black sesame varieties in hoth seasons.

The variations in seeding dates and seeding dates x varieties resulted in

g rather limited variation in seed yield and infection.

The decrease in seed yield of the sesame varieties planted at any seeding

date in the second season was due to high percentage of infection with the

disease.

Planting any of the sesame varieties at any seeding date in the second
season in the same soil caused a high increase with charcoal rot infection.

Thus sesame should not be planted in the same field yearly.
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INTRODUCTION

Besame is the only summer oil crop planted by -farmers in Irag. ° The
variety used is a mixture of white, red, grey and bla.ck sesame, The major
factor which limits the productton of Sesante in Iraq is the in.t‘ectlon with

charcoal rot caused by Bclerotium bata,twola Taub.

It was—post;ible to obtain-pure varieties of ‘the white, red, grey and black
logal sesame by means.of 'individual plant- selection from 1957 to 1965. Theke
varieties were used for studying ‘the percentage of infection By cliarcoal rot
in 1988‘ a.n_d 1969_.

-.This investigationi was based on natiiral infection of the’ dxsease in order-
to obtain an applied result on the nature of the disease and the rection of the

varieties under the field conditions,
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The charcoal rot disease is spread in all the regions of Iraq as reported
by the Directorate General of Plant Protection Reports 1961* and 1878 by
Al-Beldawi and Burhan (1973). '

MATERIALS AND METHODS

Three seeding dates May 1, June 1 and July 1 in 1968 and 1969 were used
in pianting four varieties of sesamne, namely, white, red, grey and black in a
gplit plot experiment with four replications Seeding dates were used as
main plots and varieties as sub plots.  Varieties were selected randomly in
each seeding date i;ffhich was also selected randomly. Each variety was
drilled by hand in ‘f;:ur furrows 90 cm apart, 5 m long at a seeding rate of
8 Kg /ha. The soi-l used was plnn'ted over 10 years with sesame only and was

hegvily infected with charcoal rot Sclerotium bataticola Taub., which was found
prevalent in the different Iragi soils located to sesame plantation.

The duration of the experiment was two years (1968 and 1969) at the Abu-
Ghraib Irrigated Station, College of Agriculture, University of Baghdad, ‘The

plots had been conducted in the sime field in different years with each replicate
or block occupied the same ared in two years. The plots weire irrigated

weekly during the summer and fortnightly in the spring and fall.

The individual plants which dried off due to infection with charcoal rot
and the non-infected plants were harvested from the central furrows é,nd
separated for caclculating the percentage-of infected plants with charcoal rot.
The seed yleld was obtatned from the infected and non-infected plants in the
central furrows and converted to Kg/ha. The percentage of infection with

charcoal rot and seed yield Kg/ha were analysed statistically.

The information related to weather data in Table 2 were used for

comparison of the seed yield and disease infection obtained in Tables 1 and 2
in 1968 and 1869.

#*  Unpublished,
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RESULTS AND DISCUSSION

The evaluation of sesame production under the Iragqi conditions could be
achieved by the investigation on its susceptability to charocoal rot .caused by
Sclerotium bataticola Taub., which is the major factor limiting the yleld of
sesame varieties  In this study the results of two seasons of experimentstions
will be.discussed under three main topics namely, seed yield Kg/ha., percentage

of charcoal rot infection. and correlation between yield and wilt infection.

Seed yield Kg/ha:

The mean yleld of the sesame varieties planted at 3 diﬂ.’er%:nt seeding dates
in 1968 and 1969 is presented in Tables 1 and 2. The dxﬂéﬂ_%nce in the yleld
of sesame among varieties was significant in 1968 only. The red sesame
variety produced the highest yield and the black variety the lowest at each
seeding date in both seasons. The yield in the first reason was much higher
than the second season. Most of the sesame varieties produced higher yield
in each seeding date in the first season than the second, although the variation
in weather conditions, aspeé_ia.lly temperature during growth, flowering and
maturity was very close in hoth seasons (Table 3), and the amount of water

used in irrigation was fairly controlled.  The main reason for the decrease in

yield in the second season was due to heavy infection with charcogl rot in this

season. It should be mentioned that the variation in yield resulted from seed-

ing dates and seeding dates x varieties was not significant, although the second
date resulted in higher yield in the first and second seasons in comparison to

the first and third seeding dates, respectively.

Percentage of charcoal rot infection:

The variation in charcoal rot infection among the different varieties,

seeding dates and seeding dates x varietles was not significant (Tables 1 and 2).

However, in both seasons the red sesame was less infected with the rot at
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TABLE 1. Seed yield Kg/ha and percentage of charcoal rot infection of $ gesame varieties planted at 3 mmm&um.., dates in
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1968,

Seed Yield Kg/ha ._ 9% Charcoal Rot Infection
Varieties Isfdate 2nddate 3rddate Mean Varieties 1stdate 2nddate 3rddate * Mean
White 894,04 420.70 211,09 14194 |White . 42.00 27.66 72000 - 29.89
Red 625.13 763.63 234.79 54118 |[Red 16.00 23.38 11.66  17.00
Gray 327.38 276.27 199,98 26787 | Gray 25.00 ' 25.66 15.33 22,00
Black 191.09 189.61 122.21 167.64 | Black 49.33 = 43.33 2566 - 30.44
Mean 384.41 412.55 19202 - - - |Mean 38.08 30.00 18.19
LSD for Varietles at 5o/ _ 187.24, 19/ _ 25649 . No significant difference. !




TABLE 2. Seed yield Kg/ha and percentage of sharcosl rot

infection of 3 sesame varieties planted at 3 seeding dates in
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1969.
Seed Yield Kg/ha 9, Charcoal Rot Infection
Varieties Istdate 2nddate 3rddate Mean | Varieties lstdate 2nddate 3rddate  Mean
White 21808 81141 24284 25744 |White 56.76 42,33 33.68 47.26
‘Red 26475 836474 88351 32100 |Red 18.32 28.02 27.33 24.86
Gray N 15104 28000 18142  187.79 |Gray 55.18 4349 58.46 52.38
. Black _ 140.00 26094 10476 16857 [Rlack 149.88 54.20 53.83 52.64
Mean 19347 80451  203.12 Mean 4720 4228 43.33

No significant difference

No gignificant difference.




TABLE 3. Mean maximum and minimum temperature, rainfall, relative humidity ﬂxu and wind speed in 1968 and 1969 from
planting to maturity of the different sesame seeding dates.

Temperature oC Rainfall Relative Humidity Wind Speed
1968 1969 1968 1969 1968 1969 1968 1969
1200 0300 1200 0300

um.cunu Max, Min. Max. Min. mm mm GMT GMT GMT GMT Knots
May 35.3 20.8 36.6 211 15.1 0.2 23 60 20 52 6 7
June 388 22.7 415 24.1 tr. 0.0 16 34 11 a7 7 8
July 43.4 26.0 42.0 25.3 0.0 0.0 13 | 32 12 36 8 9
August 40.4 23.2 42.3 24.4 0.0 0.0 16 41 13 38 11 6
September 39.3 21.8 39.6 21.5 0.0 0.0 17 43 16 47 01 T
October 34.2 17.5 33.3 19.1 11 187 24 54 25 53 7 9
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any seeding date used than any other sesame variety. The percentage of
infection of each variety planted in the first séason was lower than that in the
second. Since charcoal rot is a soil borne disease, the increase in the infection
of this disease in the second season in comparison to the first season may he
attributed mainly to the replanting of the experiment in the same soil in the
second season. A suggested three or four muréé rotation may reduce the

accumulation of the fungi.
Correlation coefficient between yield and charcoal rot infection:

The correlation coefficient between seed yield and charcoal rot infection
(% of wilt imfection) was negative and significant in both seasons,being
—0.338 (P r'4 0.05) for 1968 and -0.324 (P ¢ 0.03) for 1969, The increase
in charcoal rot infection led to a decreases in yield of each sesame variety
planted =t any seeding date in both seasons. Thus the production of a
disease resistant variety will capse increase in the yield of this variety, if the
variety is adapted to the Iragi conditions.
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SUMMARY

According to chromiatographic studies on tlie frée amino acids, the eleven
-apecies of Trifolium were divided into 4 groups: I: T. alexahdrinwim, T. pratense,
T. lappacewm, T. hirtum, and T. nigrescéns. Group IL:T. -alexendrinum, T.
lappaceum, T. resupinatum, a.nd T subtermneum Group III: T. pratense, T.
medium. T. repens, T. hyb'mdum, and T nigrescens.  Group IV: T. fragiferum
only. Studies on canavanine showed that it was present in all 20 cultivars of
Trifolium species with varying degrees of colour intengity. Thus, it was
concluded that guantitative rather than gualitative differences in canavanine
were pregent. The significance of these chrohlatbgmphlc findings in

phylogenetic studies of ‘the genus Trifoliwm was discussed.
4o
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* Present address: Department of genetics, Faculty of Apgriculture, Ain
Shams University, Shubra El-Kheima, Cairo, Egypt.
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INTRODUCTION

Chemotaxonomic techniques have been used extensively to elucidate
possible phyloéenetic- relationships in many planf genera, Among' these
techniques, c:hrdmatography has been considered one of the best toéis in .this_
respect.  However, as the "pi‘otein-bound" a.mino acids are cormnonly present
in all Hving species, the differences in their concentratlon may not necessa,nly
be of genetic origin. On tha other hand, the presence of free a.mino aclds m
general and an “uncommon free amino acid in particular may single out a
species which uonta.ms it as bemg peculla.rly different in the genetic sense
from a species wtuc!l does mot. Such amino acids could be of primary

importance in the evohmona.ry studies as readlly identifiable phylogenetic
markers.

The objects of this study were to determine the biochemical affinities
between the genotypes of the 20 cultivars of Trifolium as indicated by their

chromatographic patierns for free amino acids, to detect the presence of the
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uncommeon amino acid canavanine in these cultivars, and to assess the

significance of chromatographic teehnique in predicting successful mterspeciﬁ"
hybridization.

Taylor and Collins (1964) found that chromatographic patterns of T.

tratense and T. diffusum were indentical.  Coliing and Taylor (1864) reported

that the same species when hybridized, their amphidiploid had similar patterns
of chromatography.

Parups et ol. (1966) divided Trifolium species into groups according to
their chemotaxonomic reiationships. Taylor and Keller (1968) observed a
close relgtionship between T. pratense and T. subterranewm, T. lappaceum, T.
diffusum, T. pallidum, T. cherleri and T, Rirtum. The found distant relation-
ships between T. campestre, T. pratense and T. dubium. Abdel-Tawab (1970)
indicated a close relationship between 7. medium and 7. pratense based on their
chiqma.tographic patterns.  Taylor and Aunderson (1972) divided 37 species of

Trifolium into three major groups according to their pelypihenolic compounds.

Of the "uncon"lm;a-n" amino acids found in various spe_clés of the loloideae,
c.—a,ué,vaninre ig the most characteristic: (HzN.C( :NH).NH.Q.CH?CH(NHE).CO.EH).
It is one of the nitrogen-rich amine acids of the leguminosae, and has been
fbhn& to accumulate in high concéntrations in the seeds éf several species, and
disa.bpear during germination. Bell (1958) showed that cané.va,nlne was
present ln the seeds of sixteen leguminous plants He gave qualitative values for
exght and isolated the acid from two of them. Bell (1960) detected canavanine
in the sceds of 11 species of leguminous plants. Birds_o_ng et al. (1960) studied
219 species in th.e family Iegumino.saé representiq_g 109 genera wif.h respect_ to
ﬂ;e occurrence of canavanine. They found that some species  produced
canavanine while others did not.  They interpreted these results as being of
phylogenetic significance. Turner and Harborne (1967) recorded that canavanine

has been found in 350/ of the 150 genera of lotoideae which make up the-family

N -
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and in 80, of the 540 species examined. All specles of Medicago and Trifolium

analysed were found to contain canavanine,

MATERIALS AND METHODS

Twenty cultivars representing 11 spécies of Trifolinm L. were used in_ this
study. The scientific _-names.of cultivars; F.C. number, origin, and cH'romo’spme

numbers for these cultjva,rs are shown in Table 1.

Paper chromatography: 2.0 g of each Tvifolium grain powder were
homogenized and extracted according to the method of El-Eryani and Fleming
(1868). Whatman No. 1 paper was used in one dimensional accending
technique, two runs in the cabinet were made . for " each paper, first 'wlfh
(60 : 15 : 25) followed by (4 : 1 : 1) of N-bu-ta.nol—acetic acid-water (v/v/v).
Each run took about 48 hrs and the air dried paper was éprayed with 0.25%
ninhydrin in acetone and were oven dried for 3 minutes at 1000C. Amino

acids were identified by their Rf values, colour of spots, and by co-chromato-
graphy with known samples of a mixture of pure amino acids. -

Canavanine identification: To prepare the seed extracts, 0.2 g of ground'
seed was stirred with 2 ml of 0.1 N HCI at room temperature and kept for 1 h
according to Bell (1958); 0.2 ml of the extract was applied tq'-Wha.tman No. 1
paper and chromatographed in phenol-water (% : 1, w/v) followéd by butgnol-
pyridine-acetic acid water (4:1:1:2), (v/v/v/v), (Makisumi, 1952). Each
chromatogram was developed for 24 h, then air dried paper was sprayed with
phosphate buffer (0.066 H—Na.H:PO‘ and 0.066 M—N'aSHPOJ‘ . ¥/v), then with
Pentacyvanocammonioferrate (1%) according to Fearon (1946),

RESULTS AND DISCUSSION

Free amino acids for each of the 20 cultivars were identified on the
chromatograms, Figures 1 and 2 Each cultivar was given a (--) sign when-

ever an amino acid spot was present and (—) sign when absent.  The results
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(2n) of eleven Trifolium uv.uo_am.

TABLHE 1, The code number, sclentific name, common name, oultivars, ¥.C, number, _s.u.___...,_ wnd o

4

Code .O:u,o—.uomoam
No. Scientific name Common name Cultivar F.C. Origin No. (2n)
i T, alexandrinum Egyptian clover Miskawi — Ministry of Agriculture (Egypt) 16
2 T, alexandrinum Egyptian clover Khadrawi — - 16
3 T. alexandrinwm  Egyptian clover Seidi, — N 18
‘4 7. alezandrinum  BEgyptian clover Fahi == = 16
5 7. alexandrinum  Egyptian clover Hustler 38.562 California 16
6 T. alexandrinwm Egyptian clover Wafir ——  Bahteem 16
101 " T. pratense Red clover Chesapeake 39.378  Certified, Washington 14
; Kentucky, Syn, Coo
103 T. pratense Red clover A-2 38.376 Syn, Keniucky AES 14
105 T, pratense Red clover Tensas 39.382 Foundation, Louisiana 14
g1 T, mediwm Zigzag clover = 39.743 Colorado AES 84
151 T. lappacewm ‘Lappa clover — 39.079 Mississippi AES 16
171 T. hirtum Rose clover Common 38.528 California 10
82 T. subterraneuwm  Sub clover Baschus Marsh 38577 Certified 16
165 T, fragiferum Strawberry clover Salina 37.839 Certified, California 16
202 T. resupinatum Persion clover Abon 39.429 Foundation, Texas 18
121 T. repens White clover Nolin’s improved 39.384 Breeder, Louisiang 32
122 T, repens White clover Louigiana S-1 39.413 Foundation, Louisiana 32
124 T. repens White clover Ladino 39.415 Certified, California 32
188 T, hybridum Alsike clover R 37.765 U.8.A. 16
181 T.nigrescens Baill clover Common 39.380 Common, Alabama 16
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TABLE 2. Numerical analysls of chromatographic pattern of 20 cultivars of T'rifolium for free amino acids,

8pecies
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(Table 2), indicate the fuil fange of free amino acié-s witﬁ regard to their presence
or absence in the 20 cultivars, It is interes_ting to note that intraspecific as
well as interspecific differences exist between the 20 cultivars in this respeet
In order to determine the éhromatographic similarities between the diﬁerent
cultivars on numerical basis, tﬁe coefficients of similarity for chromz.xtographic_;
patterns (Table 3) were calculated according to Sokal and Sneath (1963), for
sl spedlen tested. 1In order o determine the degree of Tiochemichl
(chromatographic) affinities between the cultivars of this study, a minimum of
90% coefficient of similarity was taken as a criterion for a close rela.tionahil_:'
between pairs of cultivars. With regard to the six cultivars of 7. alezandrinum,
it was found that they were quite similar chromatographically.  This is tn
agreement with Hussein (1971) who pbaen'ed great deal of sim}l_a.ﬂtigs l‘)et\_!_{em.
some c;Itiva.rs of T. alexandrinum. Each of the six cultivars of 7. alezandrinum
was hx‘g:hly similar to each of the two cultivars of 7. pratense (Chesapeake and
-Tensas) while Kentucky was dissimilar in this regard, T. resupinatwm and
7. lappacewm were closely related to the cultivars of T. alexandrinum. T. hirtum
was quite similar to the cultivars of 7. alexandrinum except Miskawl, T.

‘nigrescens-r gave also the same results except with Miskawl and Khadrawi.

Two cultivars of T. pratense (Kentucky & Tensas) were highly almﬁar
whllel the third (Chesapeake) deviated from them. The three cultivars of 7.
pratense showed high affinity with 7. medium, this is in agreement with Abdel-
Tawab (1870). Cultivar (Tensas) of T. pratense showed similarity with 7.
lappaceum, T. hirtum and the three. cultivars of 7. repens-.: '1‘-1‘1e 7tw-o cultivars
(Chesapeake and Kentucky) of T..pratense were distantly related to the other
of T. repens, Cultivar Tensas showed close similarity with T. hybridum, whﬂe :
both Tensas and Kentucky gave high similarities with 7. nigrescens. T. medium
showed close affinities to each of the three cultivars of 7. repens, T. hybridum
and T, _u.t'-grsscens, respectively. T. resupinatum was highly similar chmmof

tographically to that of T. subterranewm and T. lappacewm. T, subterraneum

e 21%‘__ = E = v i PR




TABLE 3, Coeifliclent of similarity* for chromatographic patterns with regard to the presence or absence of free

amino acids,
T &mﬁ@:&qmszqaf o T, pratense Ny N RN T. repens S N
S 8 FE 2 F 28287 8% §&§vEoZ b oRroz
m.,“m_mmm."m%wn_mmqw%m,mﬂmwg
. et
T dlezx,
Miskawi 87 95 95 95 95 91 79 87 83 95 87T 95 87 87T 83 83 83 83 87
Khadrawi 91 o1 91 91 87 87 83 79 83 83 83 T9 91 79 79 79 79 83
Seidi 100 100 100 95 83 91 87 91 83 981 79 91 87 87T 87T 87 N
Fah! 100 100 95 83 91 87 91 83 91 79 91 87 87 87 87 91
Hustler 1000 95 83 91 87 91 83 91 T9 91 8T 87 87 817 91
Wafir 95 83 9T 87 91 83 91 79 91 87 87 87 87 91
7. Prat
Chesapeake 87T 87 91 87 79 87 175 87 8 83 83 83 87
Kentucky 91 85 75 T5 83 87T 83 87 87 87 87 21
Tensas 95 83 83 91 8T 91 95 9b 95 85 100
T, med. ' 79 79 87 83 87 91 91 91 91 1]
T. resup. g1 91 T9 & 79 79 79 70 83
T. sub. 91 79 91 79 79 79 70 83
T. lapp. 87T 91 87 87T 87 87 01
7. frag. 7 83 83 83 83 87
T. hirt. 87 87 87 8T M
T, rep.
(Nolin) 100 100 100 98
{La's—1) 100 100 0B
(Ladino) 100 0B
_T. hybr. 95
. m _ _
*  Coeflcient of similarity C.8, .. - e X 100 Where: N . Total number of spots (matched - unmatched).

N
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showed hight affinities to each of 7. lappaceum and T. hwmm, also T Iappaceum
was highly similar te' T, hirtum an@ T. nigr escens. At the same time ident!cal
ehromatograms were observed between the three cultwa.rs of' o 4 re_pen_s as well

as between each of these three cultivars and T. hybridum and 7. ﬁigre.?cefis. 2

The 11 species could be separated into the following chromatographie
groups: o . ;

Croup I : T. ale:mﬁdrinum, T. pratense, T. lappacewm, T. hirtum and

T. nigrescens.

Group IT : T. alexandrinum, T. lappaceum, T. resupinetum and to some exéé.nt

B

T. subterranewm. B
Group ITT : T. pratense, T. mediuwi, T. vepens, T. hybridum and T. nigrescens.

GroupIV : T. fragiferum only.

Success in interspecific hybridization is more likely within a group rather

than between groups. These results-.are in agreement with Collins and

Taylor (1964) in putting 7. repens and T. nigrescens in the same group-a.n_d
disagreed with them in pfacing T, fmgifenim wlt.h 7. hybridum and T. medim;a
in one group and 7. pratense with T. subterraneum m another group. This is
also in agreement with Ta.ylor and Kel]er (1968) who observed & close
relationship between 7. pr&tense, T, lappaceun, and T. hiﬂ'wm, and it disagreed

in butting T. pratense and T. subterraneum in one group.™

Canavanine studies: The spots of canavanine on chromatographic paper
ga.ve magenta colour of varying intensity. These spots were ‘graded accord-
ing to the degree of mtensity of their colours, and each of the 20 cultivars was

. glven a numenca! rank as presented in Table 4. It was found that the a.mlno
acid canavanine was present in all 20 cultivars with varying degrees of colou}:

intensity which might indicate that guantitative rather than qualitative
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showed hight affinities to each of T. lappacew and T. hwtum, also TA lappaccum
was highly similar to T. hirtum and T. nigrescens. At the sa.me tlme identlcal

chromatograms were observed between the three cu!tlvars of T. 1epens as well

as between each of thege three cultivars and T. hybridum and 7. nigreqcens. =

The 11 species could be secparated into the following chromatogra.phiég
groups: )

Croup I : T. alemaﬁdriuum, T. pratense, T. lappaceum, T. hirtum and

T, nigrescens.

Group II : T. alexandrinum, T. lappaceum, T. resupinatum and to some exgént

T. subterraneum. =

Group III : T. pratense, T. mediuwi, T. repens, T. hybridum and T. nigrescens.

Group IV : T. fragiferum only.

Success in interspecific hybridization is more likely within a group rather

than between groups. -These results. .are .in agreement with Collins and.

b

Taylor (1964) in putting 7. repens and T nigrescens in the same group and -

disagreed with them in placmg T, fmngerum with T. hybridum and T. medsmn
in one group and 7. pratense with T. subterraneum in a.nother group. This is
also in agreement with Tayior and Keller (1968) who ohserved a close
relationship between 7. pratense, 7 lappaceum, and T, hwtum, and it disa.greed

in puttmg' T. pratense and T. subterrqnewm in one group.-

Canavanine studies: The spots of canavanine on chromatographic paper
gave magenta colour of varying intensity. These /spots were graded accord-

mg to the degree of intensity of their colours, and each of the 20 cultivara was

.. Eiven a numencal rank as presented in Table 4. It was found that the amlnp

acid canavanine was present in all 20 cultivars with varying degrees of colon_lj

intensity which might indieate that quantitative rather than qualitative
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TABLE 3. Ranking of 20 cultivars for the presence of amino acld ecanavanine
"o 5 in genus Trifolium L.

'__Cultivﬁf Rank

1. T. alexendrinum (Miskaw!) 1

2. T. alexandrinum (Khadrawi) 1

3. T. alexandrinum (Seidi) 1
4, T, alexandrinum (Fahl) 1

5. T. alexandrinum (Hustler) 1

6 'T. alerandrinum (Wafir) 2

7. T. pratense (Chesapeake) 2

8. T. pratense (Kentucky) 4

9. T. pralense (Tensas) 2

10. T. medium : D
1}1. T. resupinatum 5
12. T, subterranewm 4
13. T. lappaceum 1
14. T. fragiferum 5
15.. T. hirtum 1
16. T. repens (Nolin's improvad) 5
17. T. repens (La 8—1) 2
18. T. repens (Ladino) 3
19. T. hybridum 5
20. T. higrescens %
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differences exist between the cultivars used in this study. This was in
agreement with Bell (1660) who detected canavanine in the seeds of 11 species

of leguminous plants, and with Turner and Harhorne (1967) who -indicated the
occurrence of canavanine in all species of Trifolium in their study. It is
interesting to note that all six cultivars of T. alexendrinum gave quite faint

colours which might indicate that they share a common, yet low, pool of “the

amino aecid canavanine.

On the other hand, intervarietal variations in the degree of colour intensity
were observed between the three cultivars of T. praiemse, where the two

cultivars, Chesapeake and Tensas gave faint colours while cultivar Kentucky

gave a dark magenta colour.

-Such variations were also noted between the three cuitivafs of .T. feﬁens.

Nolin's improved gave {5), La 5—1 gave (2) and Ladino showed (3).

The existence of interspecific differences in the degree of colour intensity
of canavanine appeared to indicate the significance of studying the amount of
this amino acid as a tool in determining phylogenetic relationships in the genus
Trifoliwm. This conclusion is in agreement with Bell (1958) who emphasized

the role of this amino acid in this respect in his studies on species of leguminous
planta. ;
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SUMMARY

The iregetatlon of the desert ranges along the -newly established hig}:nwﬁy
between Falluja and the southern shore of Tharthar Lake is discussed, Tﬁe

significant plant species and plant communities are reco;ded: Artemisia
herba-albe and Healoxylon salicornicum build up a desert vegetation far from
human settlements. In thé villages near canals, in a wadi,‘ and rllea_rri:ihe
lake halophytes are grow-ing such as Aelui‘opus ZGgopoidés, Rienertia cycloz}tem
and Schangmm aegyptmca Disturbed depressions-a.nd plains are bccuﬁiéd by

Artemisia scoparm and Salsola specles

The bhiological significance of the veget.é,tion and its applied uses are

stated.

Jeol ot Comodl okl de dadl ) dalaiad) SLdlaidt dedss oS
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o dalaclt 3 4.......,)]1 sl
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INTRODUCTION
The vegetation cover, an important environmental parameter, is an
attractive subject to many ecologists and botanists all over the world.

Recently, Walter (1971) and Zohary (1973) discussed in general some aspects of
the flora and vegetation of Irag. The purpese of our investigation is to
g'we a genera,l account ab-out some ecological studxes .conducted in the area of -
the Mesopotamian plain between Fa,llu,]a and the southern shore of Tharthar
_Lake. 'I‘he adjacent desert ranges along the new canal between Tharthar
Lake and the River of Buphrates are becoming very important for many
agricultural purposes in the near future, The best form of habitat utilization
shouid be found out upon ecological information of the area. Some
suggestlons are stated in this paper as a result of vegetation and habitat

mvestigatlons based on many field trips dunng the last two years,

MATERIAL AND METHOD

A vegetation transect of about fifty kilometers was prepared by careful
study of the significant permanent vegetation cover, Such investigation has
bheen conducted along the newly esté.blished highway between Fallujo and the $
southern shore of Tharthar Lake. Distances of the single spots investigated
have been-measured by the gauge of a.car. . The Thommen Everest Altimeter .
wags used for measuring altitudes.  Plants collected were stored at the
Herbarium of the College of Agriculture in Abu-Ghraib (BUA) Identtﬁca—

tions of plant species were checked by using dzﬂ-‘erent Tragi Herbarla. The

-



abundance and cover of the species glven in some sa.mpltng Tecords were

estimated by a modified met hod s.ccordmg to OOStlng (1956)
Blanguet (1964).

.and - Braun-
The convential 7-part scale combmmg the estimate of
abundance and cover is as follows:

r _ (very sparsely present),
+ — sparsely present, cover very small.
1 - plentiful but of a-small cover value up to 5% of the aréa.

2 _ very numerous, or covering at least 5% of the area.

3 = any number of individuals covering 259, — 509( of the area.
4. _ ~any number of individuals covermg 500/ — 75% of the area.

3 - covering more than 750/ of the ares.

RESULTS

The vegetation of the plains and depressions between Falluja and the
Tharthar Lake is subjected to an arid climate.  Precipitation ranges hetween

75—150 mm and occurs mainly in winter and spring. A'CCord.tng'ly. ‘the wholé
summer months are dry and hot (Walter, 1957 and Guest, 1966). The
study area represents a part of the southernmost Lower Jazira, Tt is fat
with some depressions and vaﬁeys The elevations are between 38 and about
70 m.  Even minor differences in moisture and elevatton are ecologically

important in a desert environment,

The wvegetation profile begms at the road directly east of Falluja clty
close to the petrol ﬂ.lling stetion. The flat gypsum sand plaina are very
much affected by the misuse of ma.n, :residuw of the original vegetatlon cover
reprezented by Zygbphyllum propi‘nq-iium, Helianthemum  lippii, Citrullus
colocynthis, Fagonia bruguieri, Fagonia olivieri. But significant nitrophilous
plant species such as Alhagi mannifere, Peganum harmala, Salsola incanescens

and Cornulaca monacantha indicate the ruderal effect in the vicinity of Falluja

town.
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‘Northwards follows t:hé.Ioaﬁly_dépres_s'ion of Saglawiya with its irrigation
canals 5and'liigh gro-und water Ie\.'el. -Iﬁ is covered by a complex of . erop
flelds, date plam orchards and fdﬁc@ a-';i-gidw,; -stands. Phragmites australis zones
along old river beds and canals grow with high proauct.:ivity. Salix acmophylle
and Populus euphratica. occur heside,of the date palm orchards on waﬁer logged

soils. On the ruderal and segetal habitats Alhagi memnifera is dominant in

secondary communities. A sampling record may demonstrate the species

combination on a fallow field (Table 1.).

North of human settlements wide haswa uplands, characterized by gypsum
sand and covered with pebbles, are occupied by a Cornulaca mongcantha-
Artemisia scoparia. community.  The shrubby plants in spring are.associated

with many annuals covering the gypsum sand soil (Table 2).

The uplands are inhabited by an Artemisia herba-albe-Poa sinaica
Community with an increasing participation ‘of - Halexylon .. selicormicuwm.
Especially close to the lake shore on hills and uplands, Haloxylon salicornicum

and Poa sinaica increase in number. Sand mounds (hummocks) are locally

TABLE 1. Schanginia aegyptiaca - Alhagi mannifera Community.
Depression of Saglawiya north of Falluja, south of the.road to

Tharthar Lake, saline loam, fallow field, 100 sqm. &12—1974.
Total cover: 75%,

Salt tolerant species IHalophytes

Alhagi mannifera 4 | Cressa cretica 2

Salsola bm;yosma, 4 Frankenia pulverulenia 2

" ' Aeluropus lagopoides +
Schanginia aegyptidca -+
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TABLE 2. Cornulaca monacantha - Ariemisiq scoparia Community.,
Plain 19 lun north of Falluja, east of the road to Tharthar Lake,
gypsiferous sand with gravel cover, 100 sgm. 10—4—1974, Total

cover: 75%.

Shrubs
Cornulaca monacantha 4+  Helianthemum Tippii 1
Moltkiopsis ciliata 1 Convolvulus owyphylius 1
Astragalus spinosus 1  Ephedra alata 1
Fagonia bruguieri + Calligonum tetrapterum +
Achillea conferta +

Perennials & Biennials
Artemisia scoparia 2  Onobrychis bicolor +
Stipagrostis plumosa +  Lawnaee mucronata +
Helictropium ramosissimum + Allinm desertorum +
Poa sinaica 1 Peganum harmala +
Salvia spinosa 4  Herniaria hemistemon 1
Annuals
Savignia parviflora 1  Schismus barbalus 1
Polypogon monspeliensis 1 Astragalus schimperi 1
Hordeurm marinum 1 Melilotus indicus 1
Gymnarrhena micrantha 1 Ceratocephaelus falcatus 1
Paronychia arabica 1 Plantago ovata 1
Leptalium filifolium 1 FKoelpinig linearis 1
Helanthemum salicifolium 1 Alyssum linifolium 1
Medicago laciniata 1 Bromus danthoniage 1
Arnebiac decumbens 1 Anthemis wetisteiniana 1
Stipa capensis 1 Malcolmia grandiflora £
Heliotroptam digynzm 4+ Erodium deserti +
Cephalaria syriaca +  Cutandia dichotoma +
Schimpere arabica + Malva parvifiora +
Scabiosa olivieri +  8ilens arabica 4+
Bromus tectorum +  Torularia torulosa 4
Trigonella stellata 4+  Pilago spathulata + .
Lithospermum spinocarpus +  Erodium laciniata +
Calendula persica +

|
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inhebited especially by Healowylon salicorsicum and Sophota gibbose (Syn

Ammothamnus gibbosus). The vegetation unit of the upland in characterized

by the same significant plant species (Table 3).

About 12 km south of the southern shore a broad wadi contains a mosaic
of a sandy, grvelly, loamy sandy and even gravelly loamy saline soils. Due
to this soil pattern this wadi is occupied at the slopes by an Artemisic herba-
alba-Poa sinaica Community and also by plant communities predominated by
Aellenia hierochuntica and Haloxylon salicornicum. The center of the wadi is
covered by halophytes such as Bienertia cycloptera, Schanginia aegyptiaca,
Frankenig pulverulenia assoclated with salt tolerant species such as Aellenia
hierochuntica, Halocharis sulphurea, Sperguleric diondrae, Alhagi mannifera
and even Haloxzylon salicorniowm. A related complex of plant communities
covers the hills and depreéssions near the shore of Tharthar Lake. In the
eroded crevices and small valleys close to the shore a Salsola ruthenica —
Adellenia hierochuntica Community grows on a fine partly loamy sandy soil
On the shore flat at Tharthar Lake the vegetation cover of a halophytic
Tamarix passerinoides shrub community. It is associated with Aeluropus
lagopoides Salsola ruthéniee, Salsole incanescens, Salsola jordanica, Aellenia
hierochuntica, Lagonychium farctum, Alhaji mannifera, Artemisia scoparia,
Citrullus colocynthis and Eclipta albe. Most of these plant species- seem to
be native along the shore of Tarthar Lake.

DISCUSSION AND CONCLUSION
The vegetation profile from Falluja to the Tharthar Lake shore shows
different plant species combination and cover of various stands.  The human
influence and the misuse over centuries have had a serious effect on the distribu-
tion of the flora.  In the vicinity of human settlements not only a ruderaliza-
tion took place but also safination Was going on causing the change of the
original plant commiunities. ~ The sumitier annual Schanginia aegyptisca

forims now in saline depressions a seasonal dense plant community. This
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TABLE 3. Significant plant species of the Artemisin herba-alba-Pos sinaica

Community in the studied area.

Shrubs

Artemisia herba-alba
Salsola hainesii

Haloxylon salicornicum
Nogea Mucroncia

Calligonum tetrapterum Convolvulus owxyphyliue

Cornulaca monacontha

Perennials

Achillea conferta Poa sinaica

Stipagrostis plumosa
Diplotaxis harre

Teucrium olivierianum

Herniaria hemistemon

Annuals

Eremopyrum buonapartis Scabiose olivieri

Helianthemwm salicifolium

speciea seems to be one of the most important plants around the villages in
Mesopotamia probably due to the following aspects:

1. Its ability to grow on slight saline and saline soils throughout summer
time.

2. Its capability to accumulate soil salts in its tissues.

3. Its suitability to be utilized by the people in the countryside as fuel.

4 Its property for isolating houses and sheds against cold wind.

In the upland with gypsiferous sand and gravel Stipa capensis is locelly
dominating during spring on spots where ghrubs and perennials have been
destroyed. 'This is being an indication for o serious degradation. Overgrazed



vegetation is often preponderated by spiny shrubs such as Adstragalug spinosus,
Convolvulus oxyphylius, and after a good moist wintér by Carnulaca mon&acdntha
(Agnew & Haines, 1960; and Agnew 1961—1962). The v.egeta.tion unit on the
upland resembles a plant community described by Zohary (1973) as

Association of Artemisia herba-alba-Pog sinaice.

The complex charvacter of the habitat diversity at the hill side near the
shore of Tharthar Lake is reflected to its vegetation mosaie, On the fresh
weathered gypsum slopes of the shore hills and in the depressions several

vegetation units are distributed:

1. A Balsola canescens-Haloxylon salicornicum Community on crude gypsum

gravel soil (haswa).

2. A Balsola canescens-Halorylon salicornicum Community predominated by

Btipagrostis plumosa on wind-blown exposed upper gypsum flanks,

3. A Balsola ruthenica-Aellenia hierochunticq Community in small valleys

on a fine, partly loamy sand soil.

4. The halophytic Tamariz-Community of the shore near the lake which
consists of halophytes, salt telerant, ruderal plants mixed with nitrophilous
elements of the desert vegetation. Here the Tamarix shrubg are cut
nowadays and transported by lorries to Falluja as a fuel.  This deteriora-
tion process is increased by the new established highway from Falluja
to the lake.

In general, the vegetation of the study area is deteriorated by many
factors such as the mentioned fuel gathering, overgrazing and even dry
farming (Al-Ani & Hadad, 1973). A proper range management may lead
in future over conservation and a suitable utilization for animal feeding to
better yields of this environment (Al-Khateeb, 1973), The plaing and the

depressions of this area are fit for an agricultural utilization, in particular for

;éﬁgh




crop cultivation, if the necessary water supply for irrigation and drainage

will be provided. The main interest for land reclamation and improvement

of the agricultural productivity ought to be focused now to the plaing and
depressions near Falluja and Saglawiya where plants like Artemisia scoparia

indicate almost salt free or less salty loamy arable land.

We are grateful to the Department of Plant Protection of the College

of Agriculture in Abu-Ghraib for giving all facilities to conduct the investiga-
tions. The authors thank Mr. Sharif Haddad for his help in preserving the

collected plants and in the field work. We are gratefully indebted in particular

to the Directorate of the State Organisation of Tharthar Project, Iraq for the

special interest and support of our work  We thank Mr. Sarkis Sarkisian,

Design Department of the Project for tracing the vegetation profile,

REFERENCES

Agnew, A.D.Q. 1961. Studies on the plant ecology of the Jazira of Central
Irag, 11, Bull. Coll. Sci. Baghdad, 6: 42—860.

Agnew, A.D.Q. 1962. Flora of the Baghdad District. Bull. Coll, 8ci. Baghdad, 6
{Suppl.): 1—170.

Agnew, A.D.Q. & R.W. Haines 1960, Studies on the plant ecology of the Jazlra
of Central Irag, I. Buill. Coll, Sci, Baghdad, 5: 41—80.

Al-Ani, H.A. & Haddad, S.Y. 1973. Seasonal changes in the plant behaviour of
Falluja and Iskanderiya gypsum desert flora. Iragi J. agr. Seci., 8: T0—80.

Al-Khateeb, M. 1973. Desert Range of Iraq. Ba:ghdad.

Braun-Blanquet, J. 1964. Pflanzensoziologie. Wien: Springer.

Guest, E.R. 1968. Flora of Iray. Baghdad.

Oosting, H.J. 1956. The Study of Plant Communities. San Francisco & London.

Walter, H. 1957. Klima-Diagramme des Irak. Stuttgart-Hohenheim.

Walter, H. 1971. Ecology of Tropical and Subtropical Vegetation. Edinburgh.

Zohary, M. Geobotanical Foundations of the Middle Kast Stuttgart &

Amsterdam,

— 228 —



Iragi J. agric. 8ci., Vol. X1 1976

" A NOTE ON STUDIES ON FLOWER OPENING

AND ANTHER DEHISCENCE IN PEANUTS

Abdul Sattar A Kirukehi*, Jumma Al-Jebouri™

Hussein‘r Alwan Al-Tarifa®*, Adi Tawfiq Sharif**
Tarik Hassan Al-Mufty*”

~ Crop improvement in self-fertilised crops, can be brought about by pure
line selection or hybridisation followed by selection. In the case of ollseed
crops, it is possible te increase yield well as oil percentage. Among these

crops, peanuts (alse known as groundnut), occupy an important place in the
world market, as a source of edible vegetable oil.

Under varietal trial ten varieties were selected for the yéar 197i. In the
subsequent - year two varieties, namely, “China 31" and *“Russian 357 wére
replaced by 5 new varieties viz N.C., N.C. 4—x, N.C. 2, 8.F. 42 and C.P. 1443,
In other words, there were 10 and 13 varieties for the years 1971 and 1972
regpectively.  The study helped to get information on the subject and provide

ypecific_data on variety,varieties, likely to go into future breeding programmes.

Preliminary studies taken up prior to actual data colletion, indicated
that flower opening and anther dehiscence started in all varieties past
mid-night and that in no two wvarieties it started at the same time.
Consequently, a close examination of the bud almost an hour before the
likely time of flower opening and anther dehiscence was started and the fiower

buds were marked earlier. Plants were selected from the border rows and

* Director, Division of Industrial Crops, Directorate General of Field Crops,
Abu-Ghraib,  Baghdad, Fraq.

#* Research Assistants, Division of Industrial Crops,
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observations were recorded with the help of hand. lenses, field mlcroscopés ete,

Time of anther dehiscence was noted when the pollen sae. burst on being slightly

touched with the tip of forceps. For both years, the observations were

recorded in the fleid. The average of g large number of observation wag

obtained. It may be mentioned that in a study of this kind, one could expect

some variation on account of bersonal error of judgement.

The flower opening in zll the varieties followed the same pattern, it
started 15 minutes to half an hour after anther dehiscence, although in one
or two cases it showed signs of opening even before anther dehiscence, No
specific data was recorded of it, since such a knowledge would not materially
aid in the breeding progamme. These results are in confirmity with those of
Hassan and Strivastavs (1866) who reported that flower opening, by and
large, coincided with anther dehiscence.

The data on the commencement of anther dehiscence is presented in the
table below:

Time of Anther Dehiscence

No. Variety 1871 1972
—_— — R
1 Giza, 5.05 a.m. 4.10 a.m.
2 China 31 255 —

3 China 32 215 |, 2,00 a. m.
4 Russian 34 3.30 ,, 3.00
5 Russian 35 216 —

6 Russian 37 3.50 ,, 250

7 Sudani 38 415 415 ,,
8 Sudani 39 430 3.45
9 China 40 4.00 360
10 Indian 41 - 230
11 S.P. 42 — 3.15
12 N.C. 4—X - 400
13 NC. 2 — 3.40
14 C.P. 1443 — 2.15
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The results indicate that in no two varieties the anther dehiscence took

place at the same time although the varieties which came from climatically

similar origin anther dehiscence fell in a closer range. For example, it

occurred from 2.00 a. m. to 4.00 a. m. in varieties of Chinese and Russian origin,
while in the case of varieties from Sudan and Egypt, the time was from about
3.00 a.m. to 5.00 a. m., of course the results can by no means be taken as rigid,

nevertheless, these do give a fairly accurate idea of the time of anther
dehiscence. '

8till another interesting fact which came to light, was that the time of
anther dehiscence was not the same even the same variety over the two years;
being earlier in 1972 as compared to 1971, The varieties where the anther

dehiscence took early in 1971, continued to do so in 1972. In other words,

the sequence was maintained. These findings are at variance with those of

Hassan and Strivastava (19686). In their studies, the anther dehiscence took

place in all the varieties from 5.00 a. m. to 6.00 a. m. The difference can be
explained by the fact that the varieties in the present study were different from
those of Hassan and Strivastava (1966). Still another factor more importaﬁt
than the first, may be the different agro-climatic condition under which the two
experiments were conducted. That these factors, especially humidity, play an
important role in flower opening and anther dehiscence in plants, have been
shown by similar studies conducted on Egg plant (Pal and singh, 1943). Even
Hassan and Strivastava, while discussing their findings, vis-a-vis those of
Seshadri (1962) who reported flower bud opening in peanut from 6.00 a.m. to 800
a. m. stated “ it probably suggests that environmental factors play role in the

flower opening”.
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