R it e

Vodume XV December 1980
)

THE
IRAQI JOURNAL OF
AGRICULTURAL SCIENCE

. X l\, -a\ Peg st
Published
by the
College of Agriculture, University of Baghdad

Mimistry of Higher Education and Research
Abu - Ghraib, Iraq

MOSUL University Press



THE IRAQI JOURNAL

AGRICULTURAL SCIENCE
Published by the Editorial Board, College

of Agriculture, University of Baghdad and is

distributed free on exchange basis

INSTRUCTIONS FOR CONTRIBUTORS

Papers intended for pubnc:-}tlon should
be submitted to Dr. K.H. Juma Division
of srdimal Husbandary, College of
University of Baghdad,
Abu-Ghralb. It must be understood that,
it accepted by the Editorlal Board, the
paper will not be publisied elsewhere.

MANUSCRIPTS. Papers may be sub-
mitted reporting work whose ultimate
objective i3 clea.rl}" the solution of an
agricultural problem. Papers, written in

English or Arabic are accepted from any

Agr:ulture,

country and shouid be typed in double-
spacing on one side of the paper with a
" margin at least 4.cm on the left-hand
side. A top copy and one carbon copy
should be submitted.

All papers will be subjected to critical
review by the Editorial Board. Papers
needing revision will be returned to
authors and should be revised and
returned promptly. Papers not suitable
for publication will be returned to

authors with a statement of reasons for
not accepting them.

Papers submitted should be baped on

new and adequate information. The
primary purpose of a sclentific publica-
tion is to provide information based on
well-described data and to exchange
ideas.

Manuscripts will be edited in the
order received, and accepted papers will
be published as nearly in this order as
‘easible.

TITLE, AUTHOR’S NAME(S) AND
AFFILIATION should be typed In
capital letters on a separate paper and
would not form a part of the text.

SHORT NOTES may be accepted
provided they are based cn adequate
experimental evidence. They should not
exceed 1500 words in length or their
equlvalent. ’

TABLES must be self-explanatory.
They should be typed on separate sheets.
numbered and carry appropriate title,

LINE DRAWINGS (with photocoples)
should be 25 cm wide and drawn in
black waterproof ink on Rristol board
or traclng’ paper. Legends should be
typed.on a separate copy and numbering




IraqiJ. agric. Sci., Vol.XV December 1980

HERITABILITY ESTIMATE OF BIRTH
WEIGHT IN DAIRY CATTLE

A.A. AL — Rawi
Department of Animal Production, College of Agriculture, University of
Baghdad, Abu -~ Ghralb, Iraq.

Received 20 November 1979)

SUMMARY"

Records from 768 calves sired by 15 bulls were used to estimate the
heritabllity of birth welght. Data was analyzed by the least - squares
technique. Sire, breeding groups, sex, parity, Year and season of calving
were Included In the analysis as cross classified, while gestation period
(independent continuous variable) was included as a covariate. Male calves
were heavier at birth than female calves.

Purebred Frieslan calves exceeded both crossbred and indigenous calf’s
birth weights. Birth weight of sire progeny groups were significantly
different, which explain the importance of sire effect on this trait. The
heritability estimate of birth weight was 0.288 + 0.12.
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INTRODUCTION

The influence of sires on birth weight of the calves were investigated by
many workers (Everrett and Magee, 1965; Fisher and Willlams, 1978; and
Singh et al. 1978). No report is available on the estimate of the heritability,
nor on the effect of sires on birth weight of dairy cattle in Iraq. Evaluation
of sires effect on calf’s birth weight has a vital and economical importance.
Metwally et al. (1979) accounted 24.69 % of total deaths in calves bom in
northern Iraq. The authors explained the high mortality rate was due to the
low birth weight. Ahmed and El - Barbary (1977) noticed that dead calves
were in general of low birth weight and growth rate than the survived ones.

The estimated heritabilities of birth weight were 0.05-0.23 in Zabk
(Batra and Desal 1962), 0.51 in Holstein (Fisher and Willlams 1978), 0.18 in
Africander (Heyns 1978) and in crosses of Harlana with Holstein — Friesian,
Brown Swiss and Jersey were 0.06 + 0.14, 0.19 + 0.21, and -0.01 + 0.15
respectively (Singh et a/ 1978).

This study was carried out to investigate the genetic variance associated
with birth weight and to estimate the heritability of this trait. The data were
also were used to assess the affect of varlous non - genetic factors on birth
weight.

MATERIALS AND METHODS

Data used in this study were field records supplied by Musalyib
Agricultural Project. Records from 768 calves sired by 15 bulls were utilized
to estimate sire variance component for birth welght. Sires had to have at
least 3 progenies to be included in this analysis. Data were analyzed using
a least-squares procedure (Harvey, 1960). The foliowing statistical model
was Used to describe the birth weight:

Y yjkimno = # + By +SI+ Py + Gy + Cpy + E + BT jjimno + €4jkimno- Where
Y jjkimno = individual observation of the dependent variable (birth weight),
= overall mean, B, = Effect of Ith sire, S; = effect of jth sex, P = effect of
Kth parity, G; = effect of 1th breeding group, C,, = effect of mth year of
calving, E, = effect of nth season of calving, b = a partial regression of Y on
T, Tyxmno = Independent covariate (gestation lenght), and e jkimno =
random error assumed to be NID (0, 62 e), All interactions assumed to be
Zero for computational difficulties.

Heritability estimate (h’)\ was calculated from the paternal half-sib
intraclass correlation by use of varlance components as follows:

l
h2= 4 I s

g2+ g2




Where ¢ <s Is the sire varlance component and the ¢2e/is error variance.
The estimate of sire varlance component resuiting from this analysis were
identical with those cf Henderson’s (1953) and Harvey (1968).

The standard error of the heritabilities was four times the varlance of the
Intraclass correlation (Swiger et al. 1964). ‘

RESULTS AND DISCUSSION

Sex, breeding group, year of calving and gestation length were significant
sources of variation for brith weight (Table 1). The least-squares constant
estimates for the independent varlables are presented in Table 2. Birth
weights of male calves were above the least-squares mean (29.06 kg) by 0.32
kg, while female calves were below the least-squares mean by 0.32 kg.
These results are also supported by those of Ellya and Christensen (1976);
Fisher and Williams (1978)."

Purebred Friesian exceeded significantly both crossbred and indigenous
calf’s birth weight. The least-squares constant estimates of birth weight
expressed as devilation from least squares mean were 1.24,-0.25,-0.99 kg for
purebred and crossbred Frieslan and Indigenous calves respectively. The
difference in birth welght and the irregular pattern of the least-squares
constant estimates across different years of calving Indicatejthe varlability
in feeding, managing, as well as other environmental factors through out
the period of this study, on the other hand, parity and season of calving
showed no effect on the birth welght.

The F-value for the effect of sires on birth weight indicates that the
differences among sire progeny groups were significant. This suggests an
important sire influence on weight of calves at birth. The least-squares
constant estimates of the different sires ranged from a low of -2.7 kg for
calves sired by sire number 14 to a high of + 3.55 kg for calves sired by sire
number 3. Differences among progeny groups of different sires for birth
welght reported earlier by Fisher and Williams (1978.)

TABLE 1. Least—squares analysis of variance

Source of variation d.f. Mean squares

Sire 14 31.19%* N
Sex 1 72.76**

Parity 4 13.41 R
Breeding groups 2 151.15%* -
Year of calving 4 60.23**

Season of calving 3 19.04 '
Gestation. ’
(inear) 1 705.53**

Remainder 738 7.36
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TABLE 2. Least squares constant estimates for the main effects of birth
weignt.

Main effect No. Constant estimates
Overall mean 768 29.06-0.32
Sire No.
1 246 +0.39
159 -0.09
3 21 +3.55
4 13 +0.11
S 103 -0.30
6 15 -1.50
7 133 -0.53
8 15 -093
9 5 -047
10 14 -0.41
11 3 +1.53
12 3 +0.15
13 5 +2.06
14 6 -2.70
15 27 -0.83
Sex
Male 389 +0.32
Female 379 -0.32
Parity
1 290 -045
2 242 -0.27
3 146 +0.27
4 70 +0.05
5 or later 20 +0.50
Breeding groups
Friesian 627 +1.24
Crossbred Friesian 104 -0.25 —'
Indigenous 37 -0.99 3
Y ear of calving » J
1975 25 -2.54 ]
1976 119 +0.80
1977 169 +0.52
1978 257 +0.67
1979 198 +0.55
Season
Spring March-May) 215 -0.26
Summer (June-Aug.) 151 +0.43
Fall (Sept.—Nov.) 131 +0.04
Winter(Dec.—Feb.) 271 -0.21




The estimate of heritability based on a paternal half sib analysis Is
0.288+.12. This estimate suggest an Important imfluence of additional
genetic varlance on birth welght and consequently a genetic change
through selection Is possible. A genetic change In birth welght in such a
way to decrease calf loss, through subsequent performance (through
selection for high birth welght) without causing dystocla Is Important. The
estimate of heritabllity found In this study was higher than that reported by
Singh et al (1978) and lower than that reported by Fisher and Willlams
(1978).

Grateful appreciation Is extended to Directorate of Musalylb Agricultural
project for making their data avallable for this study. Data processing by
A A. Ahmed, J.V. Elia, and M.A. Hedar is gratefully acknowledged.
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_ SUMMARY

The characteristics of the lactation curve was investigated on 67 cows.
Time to peak influenced the shape of lactation curve but did not affect the
area under this curve (Total milk yield). Total milk yield was highly
correlated with the milk up to peak, milk after peak, milk at peak, lactation
perlod, and average daily milk yield. The result of this study indicated that
persistent cows had longer lactation period. Persistency was negatively
related with the milk at peak. The repeatability estimates of the milk yield
components were low, suggesting the importance of the non—genetic
factors on the shape of lactation curve.
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INTRODUCTION

Milk production generally increases for about three to six weeks of
lactation, and declines slowly. Higher-producing cows usually take lnoger
than low—producing cows to achieve peak production (Foley et al., 1972),
Maintenance of peak milk production should be every dairyman’s goal, but
this has never been achieved. In fact, there Is a strong tendency for cows
which achieve a high initial yield to be less persistent.

Persistency: Refers to the degree at which the rate of milk secretion is
maintained as lactation period progresses. It is an inherited characteristic
that can be strongly affected by high yield at the beginning of lactation puts
a high physiological stress on the cow, often leading to reproductive
disorder or metabolic disease. Al-rawl at al. (1979) a negative genetic
correlations between both level of peak production and persistency.
Wiggans and Van Vleck (1978), mentioned that the shape of the lactation
curve is of Interest since the projection of incomplete records depends on
how milk production is distributed over the lactation A moderate initial
yield combined with high persistency of lactation is preferable to high
initial yleld combined with rapid decrease of yield.

The peak yield of the cow is dependent on her body condition at calving,
inherited potential, freedom from metabolic and infectious diseases, and
the feeding regime atter calving. Hamilton and Hilers (1973), and Alrawi
{1979) found the heritabillty estimate of persistency tobe .21-04,and .14-.03
respectively. Thus genetic improvement can be made for persistency by
selection. It would give the producer a more even flow of milk, and the
more persistent cow would be less likely to terminate her lactation early
due to low production. Madsen (1975) found that the phenotyplic correlation
between persistency and maximum daily yield is negative (- .46 to —.52).
This correlation show that a cow which has a high maximum daily yield
will have a rapld decline of yield. Appleman et al. (1969) indicated that
cow’s peak milk level contribute materialy to differences in persistency.
Madsen (1975) found no correlation between persistency and 305-day yleld.
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While Hamilton and Hillers (1973) found a negative correlation (-.11) of h
persistency with total 305—-day yleld.

The alm of the present study is to investigate the characteristics of
lactation curve in Frieslan cattle in central Iraq.

MATERIALS AND METHODS

Data of weekly milk yield and 119 lactation records of Friesian cattles of
different grades were used in this study. Feeding and management practices
at the two herds where the data were collected, and the methodof securing
the data were described in detail by Al-rawi et al. (1980).

A least—squares analysis described by Harvey (1960) was carrled out to
study the efféct of time in weeks, to attain the peak production on the
follwoing traits: 1. Persistency, 2. Milk yield up to peak, 3. Milk yield after
peak, 4. Total milk yield, 5. Milk yield at peak, S. Lactation period, 7.
Average milk yield.

Each of the above seven traits were analyzed separately by the
least-squares technique using the following model:

Yi=r+Ti+ey

Where:

Y j Is an observation of one of the seven traits,

u is the population mean,

T, 1s the effect of the ith week to attain peak yield,
e;; Is a random error assumed to be NID (©, o %).

Repeatability estimated by the intraclass correlatlon for data restricted to
cows with at least two records. The statistical model described by Becker
(1975) used to represent each of the seven traits studied.

The model is’
Yu =ptAj+ey

Where:

Y j;is an observation of one of the eight traits.
¢ s an overal mean

A, is effect of the ith cow.

ey is the environmental deviation of the jth measurement within a cow
assumed to be NID (0, e).

the between and within cow varlance components were utiliized to estimate
the intraclass correlation (repeatability), as follows:

¢
o
R=

g
2 2
o¢c+ 0% >,

2
whereg c is the between cow varlance com onent andg a
2 o p 0 9 iIs the error
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RESULTS AND DISCUSSION

filkk yleld up.-to peak influenced significantly by time to attain peak
Juction as shown in Table 1. Least-squares means for time to peak of
k yleld up to peak increased as time to reach peak peoduction advanced
ole 2). This result indicates the importdnce of the time to peak affect in
:rmining the shape of lactation curve. The non-significant effect of time
seak on the persistency, milk after peak, total milk yield, milk at peak,
ation period and average daily milk yield may suggest that this factor is
ittle importance for productivity of milk. The least-squares means of
se traits studied are presented in Table 2. There appeared to be no
Anct trend in these traits with the time to peak.

ble 1. F~Values of the effect of time to peak onthe yield components

mponents F-Values

rsistency 0.64

1k up tp peak 33.88%+
Ik after peak 1.03

tal yleld 0.72

1k at peak 0.86
ctation period 0.61
yerage daily

1k yleld 0.90

for time to peak 18
for error 100

P < .01)
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Further investigation on the effect of time to peak on reproductive
effciency, and the estimate of genetic parameters of this character may be
helpful to improve the reproductive inefficiency especially for high
producers, where the time of insemination coincided with the stress of peak
production.

Improvement of reproductive efficlency may be made through the delay
of occurrence of peak production, permitting excess time for fertile
insemination before the animals suffer from the stress of peak production.

Correlation coefficlents for the traits studied are presented in Table 3.
The correlation coefficients that have absolute values greater than 0.23 can
be considered significantly different, as to 1% probability (Snedecor and
Cochran, 1967). The persistency was highly correlated to lactation period
(0.49), indicating that more persistent cows had longer lactation period.

Persistency was negatively related (p < .05) with milk at peak. This result
is similar to that reported by Madsen (1975). The correlation coefficient
between time to peak and milk up to peak was highly significant (0.94),
suggesting the longer the time to peak the more milk produced up to peak.

Aflthough, the F-Value of the effect of time to peak on milk after peak
was not significant (Table 1). The time to peak was negatively correlated to
milk yleld after peak (~ 0.34). Such conflict in the two analyses may be due
to limited data used in this sustudy. The milk after peak showed a high
assoclation with total milk yield, milk at peak, lactation period and average
daily milk yleld. Milk at peak was highly correlated with total milk yield
and average daily milk yield and being 0.57 and 0.66 respectively.

Tabie 3. Correlation coefficlents among milk yield components

Traits Milkupto milk after Total milk Timeto milkat lactation average dally
peak peak yleld peak peak period  milk yield

Persistency -0.09 0.11 0.07 —0.06 -0.17 049 -0.31

Milk up to

peak -0.22 0.23 0.94 0.13 0.17 0.22

Milk after

peak 0.90 —0.34 0.52 0.65 0.52

Total milk

Yield 0.08 0.57 0.72 0.62

Time to

peak -0.07 0.15 0.05

Milk at

peak 0.15 0.66

Lactation

period . 0.05
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The repeatability estimates of the milk yield and its components are
presented in Table 4. The repeatability estimate of average milk yield was
0.407. This value-was the highest among the estimates of other traits. On
the other hand, the repeatability estimate of persistency obtained was the
least and belng 0.153. The low repeatability estimates of the yleld
components suggest the imbortance of non genetic factors.

Table 4. Repeatabllity estimates of the milk yield and its components.

Trait Repeatability estimate
Persistency 0.153
Time to peak 0.159
Milk at peak 0.261
Milk up tp peak 0.208
Milk after peak 0.334
Lactation perlod 0.184
Average milk yleld 0.407
Total milk yleld 0.275

* d.f. Between cows was 39
d.f. Wirhin cows was 53
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SUMMARY

Data on 119 lactation records of purebred and different crossbred friestan
cattles were utilized in this work. The effect of herd, year and season of
calving, breeding group, and Parity were investigated on components of
total milk yield. Animal’s genetic make-up influenced maximum on daily
milk yield. Herds. year and season of calving as well as parity significatly
affect the shape of lactation curve.

Cows freshened during the fall and winter seasons had the most desirable
vield characteristics, where the peak production is relaively moderate and
milk production Is well sustained during the declining phase of the

lactation.
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INTRODUCTION

Persistency, peak production, and lactation length are the three major
tactors determining the shape of the lactation curve, and consequently the
total lactation yleld (Ludwick and peterson, 1943). The shape of the
lactation curve is of interest for many investigators. Al-Rawi (1978)
Suggested that the most desirable yield characteristic of high yielding cows
is the case where peak production Is relatively moderate but, sustained
rather than where peak yield is very high but, relatively less well sustained
because of reduction of mastitis incidence. Similar suggestion for reduction
of reproductive disorder was made by Madsen (1975).

A cow having a flat lactation curve needs less concentrates during the
lactation, than a cow with. the same total yield and a steep lactation curve
(Madsen 1975)., Madsen (1975) found that persistency of first lactation
records was higher than later lactation records. Similarly, Wiggans and Van
Vieck (1978) reported that daily production of young cows decline less
during the lactation than that of older cows.

They also mentioned that older cows produce more during the entire
period, and their favourable lactation yield comes largly from early
*lactation. Gill et al. (1970) reported that Harlana cattle reached its
maximum peak yield in the third lactation.

Gill et al, (1970), reported a significant effect of years of calving on
persistency and peak yield. the effect of years of calving is possibly due to
changes In climate, feeding, management and genetic constitution of the
herd over the years.

Balaine er al. (1970). reported a significant seasonal variation in
persistency. Gill ez al. (1970) found that persistency of flrst lactation was
higher for the Hariana cows, calving in December to May, tan for those
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calving in June to November. Wiggans and Van Vleck (1978) indicated that
lactation curves of cows which freshened in March or April had higher
peaks and declined more rapidly than curves of cows in the July-August
group. Dutt and Singh (1961) observed on Hartana cattle a significant effect
of season of calving on peak production. In eontrast, Gill et al. (1970)
showed that season of calving had no significant effect on peak yield.

The objective of this study is to analyse and examine the effect of herd,
breeding group, parity, year, and season of calving on persistency, peak
production; and time to peak, These traits are important to determine the
shape of the lactation curve and total milk yleld. Knowledge of the major
factors affecting these traits will indicate the managemental conditions of
the dairy heds, and how to organize the management of dairy farm for
maximum production of milk.

As selection for high total yield progresses, attention of components of
the yield such as peak production and persistency might permit Improved
adjustment to meet the physiological stress of high peak yleld. A genetic
change of the lactation curve shape from high initlal yield combined with
rapld decrease of yield to moderate intial yield combined with high
persistency needs evaluation of the important of different non-genetic
factors effecting persistency and the peak yleld for obtaining efficient
estimates of genetic parameters.

MATERIALS AND METHODS

A total of 119 lactation records of purebred and different grades of
crossbred Friesian cattles were obtained from the dairy herds of College of
Agriculture (CA) and Technical Institute of Agriculture (TIA) at
Abu-Ghraib. The data of weekly milk yleld, recorded to the nearest 0. lkg,
was utillzed to estimate persistency, peak productlon (maximum level of
weekly milk yleld during the lactation periodx time in weeks to attain peak
production, milk yield up to peak, and milk yield after peak.

The animals were on irrigated pasture at least four hours every morning,
and maintajned in a loose corral houseng for the rest of the day. Additional
available green alfalfa or barley straw was offered to the animals in the
cormal. A concentrate mixture of 4 kg was fed two times dally per cow .
Milking was dome by milking machine two times daily. The records were
classified according to lactation number (parity), year and season of calving,
and breeding groups as shown in Table 1. Several methods were suggested
o messure the persistency (Madesen, 1975). For this study, persistency was
demermined by the linear regression of weekly milk production (kg), on
week from the peak production to termination of the 44-week or less. The
Imear regression coefficient gives the average weekly decline in milk
peodmcmion. All cows had to have fresh date and genetic group, to be
ciuded = this study.
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Due to disproportion subclass numbers, least-squares technique as
described by Harvey (1960) was applied. The following statistical model was
assumed to describe the traits studied.

Yjikimn= A+ G+ Hj+ Y + 5+ P+ € jimn
ere: Y jjimp IS an observation of one of the seven traits.
i is the overall mean
G is the effect of 1 th breeding group
Hj is the effect of jth herd

Y i is the effect of Kth year of calving.
Sy is the effect of 1th season of calving.
P, is the effect of mth parity group, and ey, is the random error,
assumed to be NID (0, o).

All interactions between the main effects were assumed to be zero
because of compulional limitation.

RESULTS AND DISCUSSION

The Least-squares means and standard error of the traits studied, are
presented in Table 1. Breeding group showed a significant effect on mitk at
peak as indicated by the F-values in Table 2. The other traits were not
influenced by breeing group. Thus, milk level at peak may be influenced by
the genetic make-up of the animal more than other components
determining the pattern of the lactation shape. The least-squares means of
the milk yield at peak were highest for purebred Friesian being 94.5 kg
occured between week 6 and 7 after calving. The rate of miik yield
reduction in the declining phase of lactation was highest for the pu-ebred
Friesian (least peristent) compared to other breeding groups. However, the
difference was not significant. Such characteristics revealed that
physiological stress of purebred Friesian is greater then crossbreds. This
could be explained by either high peak production, and/or environmental
stress and/or due to early pregnancy of purebred Friesian. Appleman er al.
(1969) and Madsen (1975) showed that cows which have high peak yieid
have low persistency. Asker et al. (1966) showed that service period of
purebred Friesian was shorter than crossbreds.

The herds had a significant effect on the amount of milk after peak, milk
at peak, lactation perlod and average milk yield. The variation in herds
represent differences in management, nutrition regime, and genetic make-
up of the animals.
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calving in June to November. Wiggans and Van Vleck (1978) indicated that
lactation curves of cows which freshened in March or April had higher
peaks and declined more rapidly than curves of cows in the July-August
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Due to disproportion subclass numbers, least-squares technique as
described by Harvey (1960) was applied. The following statistical model was
assumed to describe the traits studied.

Y kimn= #+ G+ Hj+ Y+ Si+ P+ ejkimn
ere: Y jimp IS an observation of one of the seven traits.
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G, is the effect of 1 th breeding group
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Y, is the effect of Kth year of calving.
Sy is the effect of Ith season of calving.
Py Is the effect of mth parity group, and eygmp is the random error,
assumed to be NID 0, o:).

All interactions between the main effects were assumed to be zero
because of compulional limitation.

RESULTS AND DISCUSSION

The Least-squares means and standard error of the traits studied, are
presented in Table 1. Breeding group showed a significant effect on milk at
peak as indicated by the F-values in Table 2. The other traits were not
influenced by breeing group. Thus, milk level at peak may be influenced by
the genetic make-up of the animal more than other components
determining the pattern of the lactation shape. The least-squares means of
the milk yleld at peak were highest for purebred Frieslian being 94.5 kg
occured between week 6 and 7 after calving. The rate of milk yield
reduction in the declining phase of lactation was highest for the pu-ebred
Friesian (least peristent) compared to other breeding groups. However, the
difference was not significant. Such characteristics revealed that
physiological stress of purebred Friesian is greater then crossbreds. This
could be explained by elther high peak production, and/or environmental
stress and/or due to early pregnancy of purebred Friesian. Appleman et al.
(1969) and Madsen (1975) showed that cows which have high peak yield
have low persistency. Asker er al. (1966) showed that service period of
purebred Friesian was shorter than crossbreds.

The herds had a significant effect on the amount of milk after peak, milk
at peak, lactation period and average milk yield. The varlation in herds
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Year of calving influenced, persistency, milk after peak, milk at peak,
factation period, and average milk yield, The year of calving least— squares
means pattern were erratic across the investigated traits. This could be
caused by varying managerial or climatic conditions. These findings are in
agreement with the work of Gill et al. (1970). -

The F-values for the effect of calving season on milk after peak, time to
peak, and milk at peak indicate significant seasonal variations. The'season
of calving least-squares means showed that winter’s calvers, followed by
fall’s calvers, appeared to be distinct and had flat lactation curve. Cows
calved In winter were most persistent, took longest time to reach peak
production, had moderate milk at peak, and highest average daily milk
yleld. These characteristics of winter’s calvers are desirable. Therefore, this
suggest that management should be practiced in such a way to let the cows
fresh In winter. In order to make this of practical importancee, it is
recommended thats fall and winter to be the calving seasons. Moreover,
Eltawil et al. (1977) also pointed out that higher milk yleld were obtained
from cows freshened in winter season.

Milk after peak, milk at peak, lactation perlod and average daily milk
were affected by parity. However, parity did not show any significant effect
on persistency or time to attain peak peoduction. The milk at peak, average
daily yield increased with lactation number (parity) as indicated by the
least-Squares means shown in Table 2. These results are similar to those
reported by Gill et al. (1970).

Although, the persistency not affected by parity significantly, the least—
squares means indicated that younger cows were more persistent than older
ones. This result is consistant with those reported by Madsen (1975) and
wiggans and Van Vieck (1978).  The conclusion of this study suggest that
management and other environmental factors are important in determining
the pattern of the lactatlon curve.
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SUMMARY

For the purpose of studying interior and exterlor egg guality traits, 1165
pedigreed Coturnix conturnix japonica eggs were obtained from 233 (8—week
old) females of the F, generation, 5 eggs/ female, as well as eggs from 75
(42-week old) parents, 5 eggs/female, and genetic and phenotypic
parameters were assessed thereof. Egg weight, length and width, speciflc
gravity, yolk width, height, welght and colour, albumen height as well as
egg shell weight and thickness were recorded.

Heritabilitles for the characters were estimated using both regression of
daughters on dam as well as the varlance components. Least square means
and standard error of egg quality traits and the phenotypic correlation
between them were calculated for both the 8-week old progeny and their
42-week old parents, whereas combined genetic correlations were
calculated only for the former.

High genetic and phenotyplc correlations were found between many
qualities and generally they followed a similar pattern as the egg tralts of
domestic chicken. ’
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INTRODUCTION

Egg quality traits are laborious and time consuming to assess, but are
important indicators of genetic, marketing and production egg qualities.
Once identified the gene frequency of a given character, it can be either
increased or decreased through selection depending on the production
requirements which in the case of chickens involve space, cost of feeding
and time.

Coturnix coturnix japonica has an advantage over chicken of being of
smaller size, less feed consuming and reaching maturity in shorter time,
thus making selection studies easier, faster and more economic.

The purpose of this work was to further study egg quality traits of
Japanese quail as well as to estimate some phenotypic and genetic
parameters for such traits.

MATERILAS AND METHODS

Five hundred eggs from a quail population were hatched to produce the
parent generation. Seventy-flve females and 25 males from the parent
generation were used. Each female was housed in a quail breeding cage, and
each male was mated to 3 females. The male was rotated daily with one
female to produce half and full-sib families.

Continuous fluorescent light was used. The temperature of the breeding
house ranged from 20 to 25 C. The birds received a commercial layer ration
containing 18.5% crude protein and 2900 kcal/kg M.E. Eggs were collected
daily. The different egg quality traits were measured using eggs/female.
The rest of the eggs were used to produce the F, generation.

At hatching all quail chicks were leg banded with canary leg bands to
keep their pedigree. The chicks were reared in quall batteries provided with
heaters and continuous light. During the rearing period the birds received a
commercial ration containing 28% crude protein and 3200 Kcal/kg M.E.

At two weeks of 2ge the leg bands were replaced by wing bands.

The female progeny used in this study were obtained from eight different
hasches during 2 period of three months (1165 pedigreed eggs), S eggs from
sach of the 233 (8-week old) females were used to study the egg quality
Tans.
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Methads of Measuring Egg Quality Traits

A. External Measurements :

Eggs were weighed to the nearest tenth of a gram. The eggs were measured
In centimeters using a vernier—caliper, to measure egg shape index. Specific
gravity was determined by a series of saline solutions (Wells, 1968).

B. Internal Measurements
After obtaining the external measurements of the eggs, the eggs were

broken individually on a flat surface without separating any part of the yolk
or albumen while the shells were placed on filter papers.

Yolk width was measured in centimeters using a vernier—calliper. Yolk
height was measured in millimeters using a tripod micrometer and also
yolk index was calculated according to Funk (1948). Albumen height was
measured in millimeters using the tripod—micrometer at the highest point
of the thick albumen junction with the yolk (Wilgus and Van Wagenen,
1936) in order to calculate Haugh units.

Egg yolk was carefully separated from albumen and weighed
immediately to the nearest tenth of a gram. Yolk colour was measured
using a Roche colour fan (Wells, 1968).

Eggs shell weighed to the nearest tenth of a gram after placing it on a
filter paper. Egg shell thickness was measured at mid region of the shell in
microns using a micrometer before and after the removal of the shell
membranes (Brant and Shrader, 1952). Blood and meat spot percentages
were recorded both for albumen and yolk separately.

Calculated Traits:

Albumen weight was calculated by component difference: Egg weight —
(yolk weight + Shell weight).

Egg shape index was measured as follows: Egg width/egg length x 100
(Romanoff and Romanoff, 1949).

Yolk index was measured as follows: Yolk height / yolk width x 100 (Funk,
1948).

Haugh units were measured according to Haugh (1937).

Percentages of egg albumen, yolk, and shell relative to original weight were
also calculated.

Statistical Analysis ~

The genetic and phenotypic correlations and heritability of all egg quality
traits were studied and standard errors of variance of the component
heritabilites were estimated as descried by Dickerson (1960), and modified
by Becker (1967). The standard errors of the genetic correlations were
computed according to Robertson (1959). The data were analysed by least

squares method of Harvey program (1960). The separation of means was
carried out according to Duncan (1955). :




RESULTS AND DISCUSSION

Averages and Heritabllities:

Averages and heritabilities of egg characters studied of the females (42
weeks old) and their progeny (8 weeks old) are presented in Tables 1 and 2
and are in close agreement with the values reported in the literature
(Mottle et al., 1972; Marks and Britton, 1972; Al-Soudi and Bernier, 1973;
and Strong et al., 1978). The significant differences observed in average egg
weights, shape, shell thickness, and shell membranes between the dams
mgztheu daughters could be attributed to diffefences in age (Garrett er al.,
1972).

The heritabilitles (Table 2) were estimated using both regression of
daughters as well as the varlance. Heritabllty estimates obtained by the
regression of offspring on dam were higher in magnitude than those
obtained by the other method for egg weight, shape, albumen weight and
percentage. ,

Table 1. Least square means =+ standard error, for the egg quality
characters of both age groups

Character 42— week 8 - week

old females progeny
Egg weight (gm) 9.49 + 0.062" 8.31 £0.02°
Egg length (cm) 3.05 + 0.0082 291 + 0.004b
Egg width CM) 2.35 + 0.0062 2.25 + 0.0003b
Egg shape index (%) 77.36 = 0.21a 77.45 + 0.102
Shell weight (gm) 1.07 + 0.032 0.87 + 0.03b
Shell percentage 11.21 + 0.082 9.38 + 0.03
Shell + membranes
thickness (u) 172 + 122 165 + 6%
Shell thickness (u) 144 + 122 134 + 3b
Membranes thickness (u) 28 + 3b 31+ 12
Specific gravity 1.0541 + 0.0052 1.0527 + 0.003b
Albumen weight (gm) 5.43 + 0.032 5.03 + 0.03b
Albumen percentage 57.01 = 0.17b 60.52 + 0.078
Albumen height (mm) 5.22 + 0.04b 5.37 + 0.022
Haugh units 70.37 = 0.32 73.03 + 0.16
Yolk weight (gm) 3.03 £ 0.032 2.51 +0.03°
Yolk percentage 31.78 + 0.152 30.11 + 0.06°
Yolk index (%) 47.08 + 0.21b 48.34 + 0.112
Yolk color 7.07 + 0.15b 9.04 + 0.062
Blood spots (%) 2.58 = 0012 2.83 + 0.012

* Values followed by different superscripts within a row differ significantly (p 0.01) from

cach other (Duncan, 1955).

29



Table Z Heritabilities + standard error for egg quality characters.

Character Regression of | Sire Dam Combined
off-spring on heritability heritability heritability
dam

Egg weight 0.73+0.12 0.57+0.35 0.82+0.35 0.70+0.25

Egg Length 0.45+0.16 0.58+0.31 0.23+0.23 0.41+0.22

Egg width 0.70+0.17 0.45+0.29 0.55+0.31 0.50+0.16

Egg shape index 0.66+0.14 0.19+0.19 0.028+0.25 0.11+0.15

Shell weight 0.52+0.23 0.74+0.34 0.36+0.20 0.56+0.23

Shell percentage 0.34+0.10 0.73+0.33 0.17+0.24 0.45+0.21

Shell + membranes thickness 0.20+0.14 0.27+0.20 -0.05+0.23 0.12+0.18

Shell thickness 0.20+0.13 0.30+0.20 -0.06+0.23 0.12+0.19

Membranes thickness 0.00 0.00 0.00 0.00

Specific gravity 0.58+0.14 041+0.25 0.16+0.25 0.28+0.18

Albumen Welght 0.75+0.15 0.53+0.34 0.82+0.35 0.68+0.21

Albumen percentage 0.39+0.14 0.33+0.19 0.77+0.31 0.55+0.12

Albumen height 0.34+0.19 0.42+0.30 0.68+0.33 0.55+0.28

Haugh units 0.20+0.17 0.29+0.28 0.69+0.34 0.49x+0.15

Yolk weight 0.37+0.13 0.56+0.33 0.59+0.31 0.58+0.23

Yolk percentage 0.20+0.14 0.25+0.28 0.52+0.34 0.37+0.16

Yolk index 0.56+0.1% 0.63+0.30 0.19+0.24 041+0.15

Yolk color 0.34+0.11 0.21+0.28 0.19+0.22 0.20+0.16

Blood spots 0.18+0.12 0.03+0.07 0.14+0.11 0.08+0.03
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Result obtained concerning specific gravity, yolk color and blood spots
which agree with those reported by Mitsumoto and Shotake (1971) and
Kinney et al. (1968).

The sire, dam and combined hertiability estimates for ali characters
studied are presented in Table 2. Dam heritability was higher than sire
estimates for- egg weight, shape, specific gravity, albumen welght and
percentage, Haugh unit and volk weight. This may indicate elther/or all
larger maternal effect. dominance deviation or N and non- additive
genetic effect. However, the difference between the two estimates did not
reach any signlificance due to the very high standard error of the estimates,
and as reported In similar studles with chicken (Vaccars & Van Vleck,
1972). The sire and combined herltabilitles for other characters, on the
other hand, were higher than those of the dams excluding the presence of
any maternal and/or dominance or non-additlve genetic varlance effects
(Falconer, 1967).

Genetic and phenotypic correlations:

The combined genetlc correlation for different egg tralts calculated for
8-week old quall are presented In Table 3 and phenotyplc corelations
calculated for both the 8&week—old progeny and the 42 week old females are
presented respectively In tables 4 and 5.

As was expected, the genetic and the phenotypic correlations between
egg welght and each of yolk welght, albumen welght, shell weight, egg
length and width for both age groups were positive and highly significant
(Tables 3,4 and S5). Genetic correlations which were higher than the
phenotyplc correlations reached In almost all cases 100 percent. Similar
eresults were also reported on chicken (Aggarwal, 1970; and Jain, 1974).

The phenotyplc correlatlons between egg welght and shell thickness for
both age groups were Intermediate to low In magnitude but highly
significant (Tables 4 and 5). As has been reported for chicken (Spara and
Aggarwal, 1971; Sreedharan and Mukundan, 1972). This relation indicates a
thicker shell for the large sized eggs.

The phenotypic correlations between egg welght and yolk colour for the
42-week old femalesare Intremediate,positive, and highly significant (Table
4). Since the older females had a lighter yolk color, their larger eggs with the
darker yolks (within this age group) would Indicate that such eggs were
either the first eggs In the laying cycle or eggs from poor layers. This
relation was absent in the 8-week old progeny. This may be due to their
darker yolks and the fact that they were just starting to lay.

There were negative genetic and phenotypic correlations between egg
welght and yolk index. This Indicates that larger the eggs, the flatter are
their yolks. Thereé was also a highly negative genetic correltion between
yolk weight and egg shape index. This Indicates that the more rounded eggs
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have relatively smaller yolks. The phenotypic correlations between
albumen weight and the other egg relative constituents were intermediate.

Therc were highly positive genetic and phenotypic correlations between
shell weight and shell thickness and specific gravity. There were also
positive genetic correlations between yolk weight and shell thicknéss and
specific gravity.

A significant genetic correlation between shell welght and yolk
percentage was also noted. The negative phenotypic and genetic
correlations between shell weight and yolk index indicates that the eggs
with heavier shells had flatter yolks.

There were highly positive genetic and phenotypic correlations between
ege length and width. Genetic and phenotypic correlations also indicated a
higher albumen for the longer eggs. As expected, there was a negative
correlation between egg length and shape index.

There was a very highly positive correlation between the albumen height
and Haugh units.

As expected, the three namely (yolk, shell and albumen) constituents of
the egg were correlated genetically and phenotypically. Any increase in the
albumen percentage was accompanied by a decrease in yolk and shell
percentages. This is due to the negative correlation between them.
However, a positive genetic correlation existed between yolk and shell
percentages. This would mean that eggs with high yolk percentage, within
sibs, would also have higher shell percentage.

It can generally be concluded that most of the relative Japanese quail egg
quality constituents and traits resemble those of the domestic chicken. In
most cases they were also genetically similar. It is then possible to state that
the Japanese quail can be used with enough accuracy as a genetic model in
studying the egg quality traits and to apply the results for chicken eggs.
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TABLE 5. Combined genetic correlations of egg quality traits of the 8 — week old progeny.

Egg Yolk  Albumen Shell  Egg Egg Albumen Shell Yolk Haugh Specific Shape Yolk  Albumen Yolk
weight  welght weight  weight Jength width height thickness &olor units gravity index index % %
Yolk weight 0.95+0.02**
Albumen 097+ 0.87+
weight 0.02*  0.04**
Shell weight 0.75+ 090+ 052+
0.04°  0.14°* 0.15*"
Egg 102+ 1.03+ 0.39+ 0.80x
length 0.001°* 0.08** 0.05** 0.09**
Egg width 093+ 080+ 095= 058+ 096x
0.03**  0.08** 0.02** 0.16** 0.02**
Albumen 042+ 041+ 042x 0.18+ 043+ 023+
height 0.17* 0.18** 0.17** 027 0.20* 0.2
Shelt 0.29+ 086+ 020+ 077+ 009+. 020+ 041+
thickness 0.20 0.10** 0.38 0.17** 049 0.44 0.31
Yolk color 0.23 040+ 0.14x 022+ 026+ 036+ 027=x 045+
026 0.24 0.27 0.22 0.32 0.27 0.27 0.46
Hasugh units 0.28+ 031 026 008+ 029+ 006+ 09+ 0.57+ 025+ -
0.20 0.20 0.20 0.23 0.24 0.24 0.007°*1 0.33 0.29
Specific 013 053+ 022+ 053+ 019+ 010x 049=x 1.05+ 058+ 057+
gravity 0.26 0.20%*. 0.25 0.20"* 0.32 0.30 0.21 006**  0.26* 0.20"*
Shape index 033+ 067+ 001+ 048+ 031+ 0.00lx 058+ 073+ 028+ 060+ 040+
0.35 0.22*¢ 0.40 0.33 0.45 0.46 0.28* 0.37* 0.31 0.28* 047
Yolk Index 031 029+ 017+ 0.76x 036x 047+ 040x 030+ 028+ 051x 042+ 0.56=x
0.21 0.23 0.23 0.11** 025 0.20 0.21 043 0.31 0.19** 0.26 0.33
Albumen % 001+ 030+ 031z 064+ 018+ 027+ 0.05+ 1.52+ 035+ -004x+ -1.13+ 098+ 0.30x
0.23 0.23 0.21 0.15** Q.28 0.25 0.25 0.64* 0.30 0.26 0.09** 001** 0027
Yolk % 0.19+ 048+ 012+ 069+ 043+ 005+ 003+ 1.61+ 040+ 010+ 115+ -1.20°* 0.13+ -0.94x
0.26 022 0.7 0.15** 0.27 0.31 0.29 0.92 033- 030 0.13** 0.26** 0.33 0.04%
Shell % 035+ 005+ 062+ 034x 028+ 050+ 036x 06lx 006+ 027+ 053= 029+ 063x 095x 0.78x
0.20 0.24 0.13*¢*  0.21 026 019" 0.21 0.29* 0.32 0.23 022* 042 016** 002 0.12**
p<005 p<0-01 )
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TABLE 4. Phenotyplc correlations between egg quality tralts of the 42-wook old females.

]
Yolk

Egg Albumen  shell egg egg  Albumen Shell Yolk Haugh Specific Shape Yolk Aloumen  Yolk
weight  weight  weight  weight  length width height thickness  color units  gravity  index  index % %
Yolk weight
Albumen 047 *
weight 0.03°°  0.06°
Shell wcight 058 f 0527% 043
0.11°* 011 0.10°"
Egg length 075t 062F 059 % 0417
0.06°* 0.12°° 0.09*" 0.10~
Egg width 088 % 069F 073 059 % 0597 '
0.03**  0.12°° 0.07°* 0.09*° 0.10"°
Albumen height 0.20 ¥ 0006 * 017 % 0131 o016 ¥ 021 %
0.12 0.10 0.12 0.12 0.12 0.12
Shell 049 F 049 F 024 % 059 028F 037% o015k
thickness 0.10°* 0.11 0.12  0.10°°  0.12° o0.dl°* 0.12
Yolk cotor 035F 0071 007Ff 009 037 033F 0167 0.16
0.11°* 0.12 0.13 0.13  0l1°° 011" 0.02 0.12
Haugh units  -0.05 ¥ -017 ¥ .-012 % -0.02 ¥ 0002 ¥ -0.43 % 095 F 002 % o011z
0.13 0.12 0.12 0.12 0.13 0.13 0.01°* 0.13 0.13
Specific 045 % 017 % 024F 060 F 023F 03¢ ot ? 093 % 010 * -002 F
gravity 0.19°* 0.12 012  0.]0** 012 o.11°° 0.13 0.02°" 0.13 0.13
Shape index  -0.25 * 008 * 0137 020 % -040 ° 047 % 0057 0.16 ¥ -0.004% -033 F 018 *
0.12 0.12 0.12 012 0.1°* 0.10 0.13 0.12 0.13 0.13 0.12
Yolk index 009 * -018 * 0002 % ©002% -023Ff -002F% 009Ff gno9t -032F o009F ot o2f
0.13 012 0.13 0.13 0.12 0.13 0.13 0.13 0.11 0.13 0.13 0.12
Albumen % 017t 059 F 036 —039Ff 0006 F -015F 023 % _p25r _0.04F 026 F -0.24 FT004F 026 F
0.12 0.09* 0.10°* 0.10°** 0.12 0.12 0.12 0.12° 012 0.12° 0.12  0.43 0.12°
Yolk % 000 F 065 % -033F 003F 015% 007X -033%  _po3f o016 -034F -005* -0.04F -0.40F -0.89 ¥
0.13 0.03** 0.10° 0.12 0.12 0.13 o0.11°° 0.13 012 0.11°* o.._u 0.13 0.11°°  0.03°*°
Shel 020% 001 F 047 F 077% o008F o021 ol6Z 060 F 001 T 008 F 064 F 017 —0.15F -0.50 + 004 +
0.12 0.13 012 002° 0.13 0.12 0.12 0.08"* 0.13 0.13 008 012 012 0.10°° 013

p < 005 °° p< 0.01
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TABLE 5. Phenotyplc correlations between egg quality traits of the 8 - week old progeny.

*pt—oos
+ £ +-+0.01

Egg Yolk Albumen Shell Egg Egg Albumen Shell Yolk Haugh Specific Shape Yolk Albumen Yolk
welght weight welght  weight length width helght thickness color  unlts  gravity Index Index % %
Yolk weight 084+
0.02%*
Albumen 092+ 0.60+
weight 0.004** 0.04**
Shell weight 061+ 057+ 041+
0.40%*  0.04** 0.06**
Egg length 078+ 072+ 0.67+ 052+
0.03** 0.02** 0.04**  0.04**
Egg width 082+ 067+ 074 057+ 0.54x
0.02** 0.03** 0.03**  0.04** 0.05**
Albumen 029+ 027+ 030+ 008+ 023+ 020%
height 0.06** 0.06** 0.06**  0.06 0.06** 0.06**
Shell 016+ 0.16+ 0.11x 036+ 0.6+ 012+ -004+
thickness 0.06** 0.07** 0.06 0.04 0.06** 0.07 0.07
Yolk color 012+ 0.10+ 0.09=% 007+ 0.12+ 0.2+ 0.11+ 0.13+
0.07 0.07** 0.07 0.06 0.07 0.07 0.07 0.13
Haugh unlts 011+ 0.14x 0.13%+ -0.05+ 009+ 004+ 097+ 005+ 0.10x
0.07 0.06** 0.07 0.09 0.07 0.07 0.004**  0.07 0.07
003+ 004+ -0.1lx 050+ 003+ 002+ 0.10x 0.72+ 015+ 009+
M-_”w_,“n 0.07 0.07 0.06 0.04* 0.07 0.07 0.07 0.03*= 0.06* 007
Shape Index 0.008+ -0.14+ 004+ 006+ 048+ 034+ 006+ -004x 004x =008+ 006+
0.07 0.06* 007 0.06 0.03** 0.06* 0.07 0.07 0.07 0.07 0.07
Yolk index 030+ 034+ 011+ 040+ 027= -031x 0.10% 002+ 0004+ 0.16+ 0004+ -0.02x
0.06* 006** 0.6 0.04%*: 0.06™ 006* 007 0.07 0.07 0.06* 0.07 0.07
Albumen 002+ 049+ 037x 038+ 0.13x 004x 0.02x 015+ 002+ 003 016+ 0.13x o.na..w.
0.07 0.05%* 0.05* 0.04**  0.06 0.06 0.07 0.06* 0.07 0.07 0.06* 0.06 0.06
Yolk 0.14+ 062+ 022+ 020+ 022+ 0.13x 005+ 0.05+ 0.02+x 0.02% 005+ 0.14x .o%n..w %HNMW.
% 0.06*  0.04** 005*% 006" 0.06 0.06 0.07 0.07 0.07 0.07 0.07 0.06 0. _o .o " 004s
Shell 030+ -0.18+ 048+ 056+ 0.9+ 022+ 019+ 027+ 002+ 013+ 058x 0009+ -0.14x -0.40x 0042
% 006** 0.06* 004** 004* 006** 006 006" 006** 0.07 0.06 0.04* 0.07 0.06 0.06** 007
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SUMMARY

This study was designed to investigate the digestibility of fattening
rations containing different proportlons of urea, date stones, and green
alfalfa and to study its effects on the carcass performance of the finnish
Awassi lambs.

Two experiments were carrled out. Experiment one was designed to
determine the digestibility of rations. The actual proportions of urea
nitrogen from the total nitrogen in the four rations were 0, 10.7, 15.6 and
23% for the rations 1,2,3 and 4 respectively. Total dry matter intake was
slightly decreased as the proportion of urea-nitrogen was increased in the
rations.

The apparent digestibility of organic matter for the rations 1,2,3 and 4,
were 80.94, 75.82, 75.07 and 75.61% respectively. The corresponding
values for digestibility of crude protein were 75.2, 68.3, 64.9, and 65.46%,
for ether extract 86.61, 86.26, 86.68 and 88.2% for crude fiber 78.71,
71.41, 74.59 nd 69.92%, and for nitrogen free extract 82.46, 78.37, 76.85
and 79.21%. The values for total digestible nutrients were 81.33, 78.64,
78.78 and 80.71% respectively.

Differences among treatments for all digestibility coefficients were
statistically not significant.

* Part of M.Sc. thesis submitted by the senior author to the University of Baghdad.
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The second expriment was designed to investigate the utilization of
rations used in experiment bne. The average daily body gain were 126.2,
114.7, 118.7 and 130.5 gms for the group 1,2,3 and 4 respectively. The
corresponding dressing percentage values were 48.1, 48.6, 48.1 and 47.7.%
respectively. These differences were not significant.

The proportion of urea—nitrogen from the total nitrogen in the rations
had no significant effect on the fat thickness over the longissimus dorsi
muscle of the rib eye area.

The examination of the financlal returns showed that the cost of ration
for one kg body gain were 376, 260, 253 and 226 Fills for groups 1,2,3 and 4
respectively.

It is concluded that using 23% of the total nltrogen as ures in the feeding
for fattening.
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INTRODUCTION

Fattening ratlons, elther for cattle or for shep, are usually expensive
because of the inclusion of big proportion of grains. Meanwhile, supplying
the animals with plant protein to cover fattening requirments adds another
source of costly feeds. It Is therefore, a quite important policy to formulate
fattening rations which would include cheaper sources of energy and
proteins.

In lraq, there are considerable amounts of dates which are produced and
proccessed for human consumption. The resultant of this proccessing is a
reasonable amount of date waste 1,e. date stones, date pulps and date
molasses. Date stone, which is poor In protein has been extensively
Investigated as energy source in rations for sheep (El-Shazly er al., 1963;
Al-Kinani and Alwash, 1975). On the other hand considrable Informations
are now avallable on the possibllity of using urea (NPN) as partlal
replacement for plant protein in ruminant retlons (El-Asshry, 1971; Orskov
etal., 1972).

EXPERIMENTAL

Animal and Housing:

Animals utilized In experiment one, consisted of four Awassl sheep
(eighten months old, average welght 65 kg). The animals were held In
metabolism cages and were given free access of water and mineral blocks.
Feed was provided daily in two meals at 9.00 h and 11.00 h. In Experiment
2, four groups of eleven Awassi Lambs (5.5-6.5 months old, average weight
25 kg) were housed In four pens in an experlmental animal house at Ameria
College of Agriculture, Abu—Ghralb.
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One lamb ﬁ:"-m group 4 died during the fattening period. Water and
| blocks were ofiered ad /ib. Concentrates were given daily at 8.30,
11.00 and 13.00 h.

The green alfalfa was provided at 10.30 and 16.00 h. Animals were
weighed weekly. ’

Feed:

Four diets containing crushed date stones supplemented with 7% cane
molasses and different proportions of urea nitrogen were given daily
nitrogen from urea represented 0, 10.7, 15.6 and 23% of the total nitrogen in
the ratlons. The chemical composition of date stones and green aifalfa is
shown in Table 1.

Table 1. The chemical composition of date stones and green alfaita (g/100g).

In the dry matter
Dry matter Crude Ether Nitrogen Crude
protein extract free extract fiber Ash

Date stones  95.62 6.9 10.4 67.2 13.5 2.1
Green alfaifa 31.6 19.2 2.5 40.2 28.5 9.6
Experimental Design:

The first experiment was designed to study the digestibility of diets
contalning various percentages of urea-nitrogen from the total nitrogen in
the diet.

Four rams were alloted randomly, so each ram received one of the four
experimental diets. The experiment consisted of four periods, 22 days each
as 4 X4 latin square design. The first 12 days of each perlod was considered
as a control period, followed by 10 days of collection period to determine
the digestibility of the rations.

The second expreiment was to investigate the utilization of some diets by
fantening 43 Awassl lambs. The lambs were slaughtered when the average
Eve weight of the group reached 46 kg. The lambs were divided randomly
im0 four groups, so that each group consisted of 11 lambs. Different carcass
gmais were studied.

Desermimacion and Analytical Methods:

Digessibillity was determined by the measuremert of the food consumed
axd by guantitative collection of the faeces. Food and faeces were analysed
for &y maner, ether extract, crude flber, nitrogen,and ash (A.Q.A.C.,
IS Samples of faeces for nitrogen analysis were preserved in SN acetic
Lamibs were slaughtered after fasting for 16 hours. The hot carcasses
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were weighed immediately after slaughtering. All carcasses were chilled in
cold room for 48 hrs at 5C. The chilled carcasses were weighed and ribbed
between the 11th and 12th ribs and all carcass measurements and weighis
were taken at both sides of the carcass. The Longissimus dorsi muscle area
and adjacent subcutaneous fat thickness area were determined in duplicate
as described by Naumann (1952).

RESULTS AND DISCUSSION

a. Digestibility Trial:

Apparent digestibility of organic matter, crude protein, ether extract,
crude fiber, and nitrogen free extract for ali four experimental rations are
shown in Table 2. The value of all digestible nutrients of each diet was
calculated. The digestibllty of ether extrat was increased by raising the level
of urea-nitrogen in the ration. In" contrast, the digestibility of organic
matter, crude protein, crude fiber and nitrogen free extract were decreased.
Differences among treatments for all digestibility coefficients were
statistically not significant. Similar results were reported by Bhattacharya
and Khan (1973). Total dry matter intake was slightly decreased as the
proportion of urea—nitrogen was increased in the rations.

b. Fattening Trial:

A gradual gain in welght was observed in all four groups (Table 3). It is
apparent that there is a alight improvement in daily gain associated with
increase in the proportion of urea-nitrogen In the rations. Differences
among different experimental groups were not significant.

Table 2. Apparent digestibility of constituents and total digestible nutrient of the four
rations.

—

Digestibility % *

Urea nitrogen %  Organic Crude Ether Crude Nitrogen Total digestible

in Ration** matter protein extract flber  free-extract nutrient
0 8094 7520 86.61 7871 8246 81.33
10.7 7582 68.30 86.26 7141 78,37 78.64
15.6 75.07 6493 86.68 7459 76.85 78.78
23 75.61 6546 8820 6992 79.21 80.71

* Each value represents a mean result of four rams.
** From the total N in the ration
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‘Table 3: Performance of Awassl lambs receiving different proportions of
urea-nitroggn from the total nitrogen in the ration during different periods.

Groups

1 2 3 4
No. of lambs 11 11 11 10
Period (days) 166 189 192 175
Initail weight (kg) 25.4 259 23.7 23.6
Final welight (kg) 46.36 47.59 4636 4645
Average daily gain (g) 126.2 1147 1180 130.5
Dally feed intake
(K g total ration) 1.86 1.33 1.32 1.35
Dalily feed intake
(Kg date stone) 0.628 0.688 0.698 0.774
Feed intake per kg
gain (K g total ration) 14.74 1189 1139 10.94
Carcass welght (Kg) 2230 2314 2242 N2
Chilled carcass
weight (Kg) 21.83 2253 21.88 21.7
Dressing percentage 53.08 5382 5376 53.51
Rib—eye area (cm®) 116 116 1096 11.1
Fat thickness (mm) 7.24 6.25 7.20 7.16

Dressing percentage values and average hot and chilled carcass weight
were higher in the rations containing urea than in the control ration.
Physical composition of the 9-11 rib cuts and the fat thickness over L. dorsi
muscles were lower in the rations containing urea than in the control ration
(Table 3). All differences were not significant. Similar results were obtained
by Bhattacharya and Khan (1973) and Bhattacharya and Pervez (1973).

The financial returns showed that the cost of ration for one kg body gain
were 376, 260. 253 and 226 Fills for groups 1,2,3, and 4 respectively.

It is recommended that using urea as a useful source of nitrogen in sheep
diets with a good source of readily fermentable carbohydrates and relatively
low dietary levels of total nitrogen will be benificial. Nutritive value of high
fevels of date stone rations improved by using urea to supply 23% of the
total nitrogen in the ration with cane molasses.
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EFFECT OF DIFFERENT FLOOR DENSITIES ON

BROILER PERFORMANCE UNDER STANDARD AND
HOT TEMPERATURE

R.J. Al-Zujajy' and H. E-H ammadi*
(Revised MS recieved 6 QOctober 1980)

SUMMARY

The effect of different housing densities on broller performance were
studied under standard rearing temperature (33-21 C) and hot dry climate
(40-4S C and 13-15% humidity).

Under each temperature conditions 380, one-day-old, Nichol chicks
were randomly assigned to four groups at the densities of 8,10, 12 and 14
birds / m?.

The hot and dry climate significantly influenced the body weight. The
average body weight of chicks at 8 weeks was 425 gms less than the control.

The average feed efficlency under standard rearing condition (2.28) was
remarkably better than that recorded under hot and dry climate (2.45).

Concerning the floor density, the feed efficiency of birds reared under
standard conditions iniproved slightly by increasing housing density up to
14 chicks / m®. The best efficiency of feed utilization under hot and dry
climate (2.38) was found in DS.

The respiration rate and pulse rate of birds were much higher under hot
and dry climate. The percentage of dressed carcass, giblets and liver were
higher in chicks reared under standard rearing conditions.

1. Dept. of Veterinary Public Health, College of Vet. Medicine.
2. Dept. of Animal Production, College of Agriculture Assiot. Univ., Egypt.
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INTRODUCTION

High temperatures, above 33 C, had been cited in literature to have an
adverse effect on growth performance, feed consumption and feed
utilization (Adams 7 al. 1962; Osbaldson, 1968; Lobachev and Egorov, 1971;
. and Deaton ¢ al., 1972). This also had been confirmed under the hot and dry
summer climate In Irag by Alzujajy (1969).

Increasing housing density is one of the most important factors affecting
the economic return from broller production, which is relatively limited
under hot and dry environments (Guidry, 1962, and Deaton 1 al., 1972).

Determining the suitable number of broilers per square meter Is crucially
needed under the hot and dry prevaililing climate.

The present work was undertaken to tind out the most convenient floor
space for broilers reared under hot and dry summer conditions as well as
under standard temperature.
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MATERIALS AND METHODS

The experiment was conducted to study the effect of different housing
densities under two different climatic conditions, namely, standard
temperature and hot dry conditions. .

Under each temperature, 380, one-day-old Lohman Nichol chicks were
randomly assigned to four groups at the densities of 8,10,12 and 14
birds / m?, expressed as D8, D10, D12 and D14, respectively.

Broilers raised at standard temperature (33-21C) were subjected to
50-60 % humidity, while the air temperature under hot dry conditions
ranged between 40-45 C during the day, and 25-30 C during the nlght with
a relative humidity of 13-15 %.

Birds were fed on a ration containing 21 % protein and 2,900 calories of
M.E / kg. Chicks were individually weighed at one day old and bt-weekly
thereafter up to the marketing age of 8 weeks. Feed consumption and
mortality rate were estimated.

At the end of the experiment some physiological perameters, i.e., rectal
temperature, respirationrate and pulse rate were determined for five
randomly chosen chicks from each group. Similarly, 5 birds from each
group were slaughtered for carcass study. In addition, the weight of some
internal organs, i.e., heart and liver were recorded. Data obtained were
statistically analyzed acoording to Steel and Torrie (1960).

RESULTS AND DISCUSSION

Body weight:

Data in Table 1 revealed that the hot and dry climate adversely
influenced the body weight. The reduction in average body weight of
chicks, for all groups reached 425 g, when compared with the body weight
of chicks reared under standard conditioms. The difference is highly
significant (p < 0.01) as recorded in Table 2. This is confirmed by the
findings of Alzujajy (1963, 1969 and Alzujajy et al., 1978).

Meanwhile, data in Tables 2 and 3 showed no significant difference in
body weight of chicks due to floor density. This result Is almost in
agreement with the findings of Guidry (1962) and Deaton (1972).

Analysis of variance (Table 2,3) showed that the interaction between the
different temperatures and floor dinsities significantly affected the weight.

Under standard rearing conditions, the average body weight
1n51gnlficantly decreased by Increasing the floor density up to 12
chicks / m%, except In D8 and in DI4. Anyhow, the economic return as
expressed by the total weight of birds raised per m? is much higher than
that of less desely housed groups.
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Under hot and dry climate there was insignificant increase in body
welght up to 12 chicks except that between D8 and D14. This result is
almost in agreement with the findings of Guidry (1962), Deaton et al.,
(1972) and Mehta and Singh (1971) who found that the more densely
housed birds have higher growth rate up to 16 weeks. The work of Singh
and Mehta (1969), Yamashita er al. (1973) and Alzujajy et al. (1978) showed
that the average body weight gain up to 10 weeks decreased linearly with
increasing floor density up to 12, 15 and 18 bitds / m?*

Feed Efficiency:

Data In Table 4 showed that the average feed consumption per bird,
reared at standard brooding temperature, was 3.699 kg versus 2.940 kg for
bird raised under hot and dry condition. The high environmental
temperature reduced the feed consumption by 21 %. This adverse effect was
previously confirmed by Adams et al. (1962) and Alzujajy er al. (1978).

The average feed efficiency under standard brooding conditions (2.28)
was remarkably better than that recorded under hot and dry climate (2.45).

Concerning the floor density, the feed efficiency of birds reared under
standard conditions improved slightly by Increasing housing density up to
14 chicks / m®. A converse result was obtained under hot and dry climate.
The best efficiency of feed untilization under hot and dry climate (2.38) was
found in D8. This result can be explained by the pronounced reduction in
feed intake compared to the higher density groups.

Under standard rearing conditions, the best feed efficiency was obtaled
by D14. This might be attributed to the decreased heat loss from birds due
to their reduced movement. However, no significant difference was found
in feed conversion due to floor density.

Study of Some Physiological Parameters:

It was observed that respiration rate and pulse rate of the birds were
much higher under hot and dry climate and was accompanied by panting as
a result of heat prostration (Table 5). The chickens seem to reach the limit
of their normal physiological regulation and resort to panting as the only
means of loosing heat rapidly enough to keep their body temperature from
rising. The birds under hot and dry climate, however, succeeded in
maintaining their body temperature near normal (41.8°C), although those in
the standard temperature achieved a lower body temperature (41.4°C).
Different physiological processes for the birds raised under standard
thermal conditions occured within the normal limits.

Carcass Performance:

Data presented in Table 6 showed that the percentage of dressed carcass,
giblets and liver were higher in chicks reared under standard rearing
conditions. The difference, however, was insignificant. This case has the
same trend with the body weight increment.
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The carcass percentage was slightly higher in chicks for those reared
under hot and dry climate than those raised under standard temperature.
The same trend was also observed concerning the heart weight. The hot
and dry climate increased the respiration rate and consequently the heart
rate to maintain the thermo-regulation via the excess heat loss.

The data of carcass performance (Table 6) showed no significant
difference due to the floor density under both climatic conditions.
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Table 2 Analysis of variance for body weight at 8 weeks.

Source of Variation DF S§ MS F
Temperature I 323852 323852  781.496**
Floor density 3 0.1593 0.0351 1.28
Temp. x f. density 3 0.5970 0.1990 4.38*
Error 712 29.5087  0.0444

Total 719 62.6502

** Significant at 1 % level
* Significam at 5 % level.

Table 3. All possible comparisons among body weight averages according
0 Duncan’s Multiple Range Test.

8/m* 10/m? 12/ m® 14/ m?® Mean

Hot and dry e* de de d I

Climate 1202 1258 1.227 1.271 1.239

Standard rearing conditions 1 ab be c I
1712 1687 1638 1619 1.664
A A A A

Mean 1457 1473 1432 1445

* Avaregés having the same lettler (s) are not statistically significant.

Table 4. Analysis of variance for final body weight

S. of variation D.F. S.3. M.S. F.
Replicate 1 0.000260 0.000260
Temp. 1 0.204425 0.204425 148.35**
Density 4 0.006144 0.001536 1.115
Temp. x density 4 0.074825 0.018706 13.575%+
Error 9 0.012508 0.001378
Total 19 0.298162
L.S.D for temperature at 0.05  0.375
0.01 0.540
LSD.forTxdat005 0084
001 0.121
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Table S. Aw"erage feed consumption, body gain and feed efficiency of
chicks as affected by different temperature and housing densities.

Floor density (chicks / m?)

Item 8 10 12 14 Average’
Average feed intake

(g. / bird)
Standard temp. 3852 3762 2620 3562 3599
Hot and dry climate 2765 3000 2933 3063 2940
Final body weight .

(g. / bird)
Standard temp. 1712 1687 1638 1619 1664
hot dry climate 1202 1258 1227 1271 1239
Total body gain

(g. / bird)
Standard temp. 1672 1647 1598 1579 1624
hot dry climate 1162 1218 1187 1231 1200
Feed conversion
Standard temp. 230 228 227 226 228
hot dry climate 238 246 247 249 245

Table6 . Rectal temperature (C°), respiration rate (n/min) and pulse rate
(n./min.) of broilers at & weeks.

Criteria Hot and dry climate Standard rearing temperature

Rectal , Respi Pulse Rectal Resp. Pulse
Denst- Temp.(C") ration rate temp. rate rate
ty/m rate

8birds 414116 53+1.7 244+5.1 418+12 4515 211+4.6
14 birds  42.0+05 58+1.2 308+6.3 41.7+13 43+09 244153
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BODY GROWTH OF CHICKS FED ON RATIONS

SUPPLEMENTED WITH DESSICATED THYROIDS,

POTASSIUM IODIDE AND L-THYROXINE AND

REARED UNDER HIGH ENVIRONMENTAL
TEMPERATURE.

R.J. AL-Zujaji and A. A. Al-K afawi
Department of Animal Health and Physiology, College of Veterinary
Medicine, University of Baghdad.

(Revised MS received 6 October 1980)
SUMMARY

Four groups of one-day old Lohman chicks were fed for fifty six days a
broiler ration (control), supplemented with 0.9 ppm ofdessicated thyroid, 5
ppm L-thyroxine or 125 ppm iodide as potassium iodide. Chicks were
reared in cages at temperatures ranged from 35.4 to 37.5 C . Loss of body
weight (p < 0.05) occured after 14 days post—feeding of L-thyroxine, while
body weight gain was recorded at 28 (p < 0.01), 42 and 56 (p < 0.D5) days
post feeding of potassium lodide. Respiratory rate was unchanged in all
groups of chicks except decrease (p < 0.05)recorded after, 28 days post
feeding of dessicated thyroids. Rectal temperature was unchanged. Twenty
eight days post feeding of potassium iodide and 42 and 56 days of feeding
either potassium jodide or L-thyroxine, weight of paired thyroids was
depressed (p < 0.01).

The latter finding could be attributed to the depressed level of
thyroid-stimulating horrmone caused by L-thyroxine and potassium iodide.
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INTRODUCTION

Feeding iodinated casein had qualitatively similar effect to that of
thyroxine (T,4) and / or tri-lodotyronine (T;) given to varlous species by any
route (Srivastava and Turner, 1967). The purpose of giving lodinated casein
is presumably to elevate blood level of thyroid hormones and thus produce
a state of hyperthyroidism. Dessicated thyroids obtained from abbatoirs
could serve as a cheaper source of T; and T,4; nevertheless, it has not been
widely employed for the purpose of promoting body growth of chicks.
Iodine reguirement for feeding chicks varied according to the rearing
temperatures (May, 1974; Rogler and Parker, 1978).

Studies of iodine requirement at temperatures exceeding 35 C could not be
traced in the available literature.

The present study aimed to find out the effect of adding dessicated
thyroids, potassium iodide and L-thyroxine to standard broiler ration on
body growth and some physiologic phenomena of chicks reared under high
environmentel temperatures (35.4-37.5C).

MATERIALS AND METHODS

Recently hatched Nichol chicks were randomly assigned to four groups
of 100 chicks each, and housed in battery brooder; numbers in
compartments were adjusted to increasing age of the birds by randomly
removing birds to be sacrificed from all compartments at any one time.
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The first group (control) recelved a standard broiler ration containing
22% protein, 3100 K cal. of M.E. and 75 ppb lodine/1 kg ration. The
experimental groups recieved the controied ration supplemented with 0.9
ppm of dessicated thyroids, 5 ppm L-thyroxine and 125 ppb lodine as
potassium iodide, respectively.

At two- week Interval, the followings were recorded: body welght,
resplratory rate, oxygen consumption and rectal temperature for individual
chicks as well as feed consumption for each group. After recording, 10
chicks were randomly sacrificed from each group and the thyroid glands,
heart, lungs and liver were extirpated and weighed. ’

Oxygen consumption was measured with the chick in a closed chamber
contalnling air and soda lime as a CO; and H,0O absorbant. The chamber was
attached to a U-shaped volumetric tube filled colored water. Three readings
of two minutes each were averaged and the volume of oxygen
consumed / minute was recorded for each chick.

For each parameter, means recorded at any interval were compared with
its respective control, according to Steel and Torrie (1960).

RESULTS AND DISCUSSION

Rectal and cage temperatures:

Alr temperature is shown in Table 1. It ranged from 35.4 to 37.5 C. Rectal
temperature was between 41.3 and 42.5 C (Table 2). Due to the thermo-
regulatory system of the chicks, varlation in temperatures inside the
batteries at the different periods of measurements failed to influence rectal
temperature. Different treatments, as well, could not change the body
temperature.

Body weight:

Body growth was depressed (P < 0.05) at 14 days of feeding L-thyroxine
to chicks (Table 3). Excessive thyroxine were shown to decrease growth rate
(Singh et al., 1968, Falconer, 1971), especially under such high temperature
condition. On the other hand, potassium lodide given at a rate which
provided 125 ppb,improved the growth of the chicks at days (p < 0.01), 42
and 56 (p < 0.05) postfeeding. Previous experiments revealed that 75 ppb of
iodine was required for maximal growth of chicks under normal rearing
conditions (Creek et al., 1957, Rogler & Parker, 1978). However, at least 150
(Creek et al., 1957) and 300 ppb (Rogler and Parker, 1978) were needed for
normal thyroid size and histology, respectively.

Feed conversion:

The efficiency of feed conversion was best for chicks recelved potassium
jodide followed by L-thyroxine (Table 4). Chicks fed with the control ration
supplemented with desicated thyroids were least efficlent in feed
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conversion. The highest rate of body growth and efficlency of feed
conversion In chicks recetved 123 ppb lodide In its ratlon, which signifies
the importance of adding lodine to the ration of brollers reared under high
temperatures. Table 4 also revealed that mortality rate throughout the
experimental perlod ranged from 6 to 11% for the four groups.

Respiratory rate:
Respiratory rate remained unchanged in all groups throughout the experi-
mental period (Table 5).
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TABLE 1. Air temperature inside battery brooders throughout the
experimental period (Q).

Age (days)

Treatment 1 14 28 42 56
Control 35.5 355 37.5 36.5 36.4
Dessicated 355 35.5 37.5 36.5 364
thyroids

L-thyroxine 354 35.5 372 36.0 36.0
Potasslum 354 36.0 37.5 36.0 36.0
iodide

Average 3545 35.62 37.42 36.25  36.20

TABLE 2. Rectal temperature of chicks (C) at different agés and

treatments.
Age (days)
Treatment 14 28 42 56
Control 413%1.1 425%1.8 418125 4201,

1
Dessicated 41.6%1.7 414%24 420%22 419%1.0
thyrolds

L-thyroxine 41.3%1.2 421%24 420%1.38 423119
Potassium 421204 422123 420%20 418128
iodide

Values are given as mean ¥ standard error (10 chicks/treatment). Means are
insignificantly different (p > 0.05).
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Table 3 . Body weight (g) of chicks at different ages and treatments.

Desicated L - thyroxine Potassium
Age | Control thyroids lodide’
(days) {Mean + SE | N Mean + SE | N Mean + SE N Mean + SE N
1 39.8 + 0.21 (100) {40.0 = 0.1 (100) 39.5+0.3 (100) 139.8 + 0.2 (100)
14 [1782£20 | ©0) |182.0+ 20 88) 17.6 = 1.7% 88) |182.6+ 18 (90)
28 460.0 = 6.0 (78) 14509 £ 4.6 (77) 4640 x 4.6 (76) 1493.5 £ 5.2%* (80)
42 7001 + 128 | 68) |714.6 + 13.1 { 67) 7015 = 14.0 62) 17440 = 9.7* (70)
56 896.3 + 24.8 | (52) }925.5 =224 | (54) 925.0 = 23.1 49) ]955.1 =15.1* (54)

Means with asterlsks (*,**) are siftcantly different from their controls withln the same age at P < 0.05

and P < 0.01 .espectively.

TABLE 4. Mean body weights and feed conversion of chicks at 56 days of
age, and the mortality rate throughout the experimental period.

Treatment
Dessicated L-
Item Control thyroids thyroxine KI
Body welght  896.3+24.8 925.5+224 9250 +23.1 955.1 = 15.1*
(g)+ SE

Feed conversion:

Kg feed/Kg B.wt. 3.183 3.251 2.997 2.718
% 100.0 10.1 93.5 85.4
Mortality (%) 8 6 11 6
*P < 0.05.

TABLE 5. Respiration rate (per minute) of chicks at different ages and

treatments.
Age (days)
Trestment 14 28 56
Coatrol 63436 68.316.4 62.3110.1 473%26
Desicazad 654%38 54013 §7.7%24 527%25
L=Swroxine 589118 58.8t3.4 477154 554%34
'Pm 61954 70.7%£2.3 50.5%6.0 546194

Vsnes @ pesn 3 mean standard eror (10 chicks/ treatment group). The mean with an
= e sgmiicaesdy different (p < 0.05) from its respective control within the same age.
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CATION EXCHANGE CHARACTERISTICS OF SOME
ALLUVIAL SOILS OF IRAQ

A.H. Alzubaidi
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Abu-Ghraib, Iraq

(Received 3 December 1979)
SUMMARY

Sodium-Calcium+Magnesium exchange studies were conducted on
surface soll samples representing some alluvial solils of the middle and the
southern parts of Irag. Isoconcentration isotherms were constructed at
different electrolyte concentrations, ‘l.e., 100, 500, and 1000 me./L.
Selectivity cofficients ahd Gapon exchange constant were also calculated for
these solls.

The results showed that these soils have a relatively high preference for
calclum+magnestum than sodium ions, but less than that of the tropic soils
for the same cations. The values of Gapon exchange constant are not
strlctly constant. The average value obtained for Gapon constant is about
19.107%.

Comparisions among the affinity of the soils studied for sodium
adsorption showed that these soils are not significantly different in this
respect. However, they can be arranged in the following order based on
magnitudes of relative affinity for sodium adsorption:

Amarah > Fudialla > Al-Dawia > Mussiab

The results obtained in this work have practical and theoretical value for
better understanding of the relationships between different cations namely
sodium, calcium and magnesium, and the solid phase of the soil during
leaching and irrigation.




Bl g1 0 ans (3 LY padlan

S ) SURLIN
sy &aals — Zel, )1 LIS

Lo Nl

LY lisdlsl o g ol b Sl in s
(pommiill + ppedSN) Ziml) LAY SpslSly (ppyogall ) Lot
Co . SLAl Gy day @ Lygell O phal Was G5 p3lGS Ay )
6375 35, Tl 123y 50 Sl g SV amdy 23l oda clage
3 Sl i S el L Rl ety Uyl o e s e
'D:’.")“n ORI VR | /oqil.f.a QL Ve g O g Ve (oA b g SN
A d ey e s JS 3 oyl paniall + 00l ST

Sl Jenizy Gats Lugll ot o Lo a3 el o bt i
lin o W ol ga Gl Lemtl) dSleth g olontal o) il
o e s lo Bl B G o G U3 g et
Lo Jpandl @5 () ) o oo LS ] a8y oo LdylS
Camd Coletll 0da o} W J,va‘, G\ Vol s q".’“’m‘ ol oty
eI oLl o U oS JuwaSy Lyl 51,3 Jloma @ Ao 590
o e B mal) Leail) &l el da oy Yo x4 ) L,L... q,,m

B Ll e ol (ly 2K a¥ sl ¥l @ dogll) s

ESR 5 SAR o &em )

sia O b peogall pelead Lp,all O Jaal o LA Ly
Lol oo Ly oSl il Y1l lia b Laamy o D8 Gilasa¥ o0t
L P IS o) Solona¥ W hoais Saa

el < Llgll L) < 5L
5 ey Looal Jord Tyl a3 \de Jpasd) 5 ) ) o
Jyand) 05 ) ol o Laels LS Legdl ilzsal) oLl lalisizay Ly
¥ clls Do o, Vol Gl Gpime 33 3 Lo
) H P
61

vlc.




INTRODUCTION

Salt-affected soils in Iraq occupy about 70 per cent of the middle and the
southern territory of the country. At rpresent it has become necessary to
bring these solls into production by thelr reclamation. Leaching is one of
the most important processes of this reclamation. One of the major factors
governing the adsorption, desorption and~removal of different cations
during leaching is the selectivity of these solls for different cations.

As a follow up to the information published earlier (Alzubaidi and
Hardan, 1972), concerning the competition between sodium and calclum on
exchange sites during leaching of some soil samples from Amiria. the
present study is done to give more detalled information about cation
exchange equilibria of Iraqi soils.

MATERIALS AND METHODS

Four alluvial soil samples (0-30 cm), representing different locations of
the middle and the southern parts of Iraq were used in this study. Sofl
samples were collected from the following locations : Fudailla, Amarah,
Al-Dawia and Mussiab. F, AM, AD and M are used in this study to
represent these locations.

Soil samgles were air dried, ground and sieved through a 2mm sieve for
the experiement and analysis. Chemical properties and particle size analysis
of these samples are shown In Table 1. Methods of analysis used in this
work are similar to those described in USDA Hgndbook No. 60 (1954).

Eighteen glass columns (IS cm height and 4 ¢m diameter) were packed
with soll from each of these soil samples. Then soil samples were leached
with different salt solutions containing a mixture of NaCl, CaCl,, and
MgCl,

at diffegent levels of concentration which are 100, 500 and 1000 me./L. S;,
S: and S; are used in this paper to represent these levels respectively. Each
level of concentration consist of six different solutions with different
Na/Ca+Mg ratios. Table 2 shows the composition of applied solutions.
Each of six soil columns were leached with one level of concentration of
soil columns were continued until the applled and effluent solution had the
same composition. Then the soil columns were leached with ethanol to
remove the excess soluble salts, and were analysed for exchangeable
cations. All treatments were duplicated.
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RESULTS AND DISCUSSION

lon Exchange Isotherms:

lon exchange eguilibria according to Helfferich (1962) can be described by
jon exchange isotherms, which show the lonic compostions of the
exchangers as a function of the experimental conditions. Using the
obtained data from this study and plotting the equivalent fractions of
soluble calclum-+magnesium versus their eguivalent fractions in solid phase
of soll samples. Figures 1-4 were obtained. The effect of total concentration
for the preference of calcium+magnesium of the studied soli samples can be
easily observed in these/flgures.

From these figures, oue can also easily conclude that the studied soil
sampies have a high preference for calclum+magnesium cver sodium lons.
Moreover the preference for calcium+magiiesium increases as to:ial
concentration of solution decreases. This reflects the valence-dilution
effect (Reeve and Doering, 1966; Scofleld 1947). '

The four soll samples showed aimost the same affinity for
calctlum+magnestum when the same level of concentration and the same
Na/ Ca+ Mg ratio were considered. This indicates the similarity of
mineraloglcal composition of tiese soils, because the pieference value of
any soll for any catlon is deiermined by the mineralogical composition of
ihe exchange complex (Bolt and Bruggenwert 1976 ; El-Swally and
Swindai, 1970).

It is of interest to compare the lon exchange Isotherms obtained in this
siudy with those obtained FEl- Swalfy and Swindal (1970)
for troplic soils from Hawall, Molokai and Kwahai, which consist mainly of
kaotinite and iron oxides. Piotting the average for exchange isotherm of the
four studied soli samples together with these for Melokal and Kawahae soil
a ihe level of 0.1 N of total concentration Figure 5 was obtained. From this
Figure, the following conclusion can be made : the affinity of Molokae and
Kaw:zhue soli for divaient cations 1s highe: than the affinity of Iragi soii for
the same cations. This can be expiained on the basis of difference in
=ineratogical composition of these two groups of solls. The relatively high
afllaay of the tropic soiis for divalent cation seems to be caused by the
presence of kaoiinite and iron oxides which are dominant in these soils.
Wherease, relatively less affinity of Iraql soils for divalent cations is
connected with the presence of montmoritlonite and illite minerals, which
zre the dominant minerals of most Iraqi solls (Al-Rawl et a/ , 1969).

Selectivity Coefficients:

Ise exchange equilibria can also be characterized by selectivity
cofiicienis which quantitatively describe the soll preference for divalent
czmions (Ca+Mg) over sodium in each point of the lon exchange isotherm
pomts Therefore the rational coefficients (NC3:M8)  were calculated
=oording to the following equation proposed by Helfferich (1962) and
saccessfully used by Et- Swaify and Swindal (1970) for the sofl study.
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QCﬂ+Mg CCa+Mg 2

(1- )
NC-*M; = QO CO
Ne
M (- ,Q__C“ Mg y
Where:

Coand C -\, Means total and Ca+Mg concentration in me./L
Qo (f & means catlon exchange capacity and exchangeable
calclum+magnesium in me./ 100 gm soll.

Table 3 shows the wvalues of selectivity coefficlents of
calclum+magnesium for the studied soil samples. These values substantiate
the above mentioned fact, that the studied soil samples have high
preference values for calcium+magnesium over sodilum. However, the
values of the selectivity coefficlents vary with total concentration of applied
solutions and with Na/ Ca+Mg ratios. Selectivity coefficlent increases as
the total concentration decreases. This is attributed, as mentioned above, to
the valence—dilution effect.

The obtained values for selectivity coefficlents can be used as a good
guide for evaluating the guality of Irrigation water which may be used for
irrigation and reclamation of these solls.

Gapon Exchange Constant:

Cation Exchange constant or some times call the practical selectivity
coefficient is usually calculated for salinity studies by the following Gapon
eguation type (Fiskell, 1971; USDA Handbook No 60):

K =ESR/SAR
Where:
K ; means Gapon constant.

Na

€X.

ESR (Exchamgeable Sodlum Ratio)=
Ca eX. + Mgex.

Nasol

J Casol.+ Mg sol.
2

ex. and sol. means exchangeable and soluble.

Table 4 shows the values of Gapon constant obtained In thls study. The
values of K as shown In this table are not strictly constant, and varies with
sodlum saturation percentage. K; Values vary from 8.10' ¥ to 36.1073
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While the average value is 19.1073 This value Is very close to the value
obtained for soll samples from Amiria by Alzubaidi and Hardan (1972) and
also by U.S. Salinity Laboratory Staff (1954).

Figures 6-9 show the relationships between the values of Gapon constant
and of sodlum saturation percentage of the studied soil samples. The values
of K¢ decrease ‘In the beginning when sodium saturation percentage vary
between 0 to 10 ; at higher concentration the K~ values increase with the
increase of sodium saturation percentage. The change of values K with
the change of sodlum saturation percentage values were noticed by several
workers (Fiskel. 1971; Fiskel and Reneau Jr, 1970; Laerwerff and Bolt,
1959), Particulary in montmorillonitic soils. This may be caused by the
heterogeneity of exchange complex sites of the soil (Talibudeen, 1972).

The test of the linear relationships between SAR and ESR values, for
studied soil samples (Figure 10), showed a good linear correlation (r=0.98).
These solls show the same slope at the low SAR values (less than 50), while
above this value, little differences in the slopes can be noticed. This
indicates the similarity of the mineralogical composition of these soils.
Therefore, it is possible to suggest the same regression eguation for these
suolls, particularly, at low SAR values (less than 50).

Table 5 shows the average K values for the studied solls. although the
K values not differ significantly among the studied soils. In general, the
foﬁowlng order based on magnitudes of the relative affinity for sodium
adsorption can be given according to the obtained data:

AM> F> AD> M
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Table 1. Chemical properties and particle size analysis of soil samples.

Fudialiahf Amarah | AL-Dwia} Mussiab

Properties F AM AD M
Particle size
analysis

Sand % 47.1 344 36.2 50.0

Silt % 26.5 29.1 33.8 31.5

Clay % 26.5 36.5 29.7 17.7
CEC me./100
gm of Soil 14.5 17.5 20.8 21.0
CEC me./ 100
gm of Clay 46.3 43.7 58.3 110.6
EC mmohos/cm 6.3 420 4.5 5.00
pH 7.9 7.9 7.9 8.3
oM% 0.91 0.02 1.05 0.57
Lime % 31.3 26.6 26.4 318
gypsum % 0.00 1.35 0.00 0.00
Exchangeable cation
me./100 gm
Na 2.02 7.80 1.56 1.2t
K 0.84 0.96 2.07 1.10
Cat+Mg 11.64 8.74 16.37 18.70
ESP 13.9 44.5 7.80 5.7
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Table 3. Selectivity coefficient of studied soil samples for Ca+Mg versus.

Na
Seiectlvlty _ coefficient

Solution
No. F AM AD M
1 7.19 7.19 7.19 13.06
2 14.96 10.15 12.33 18.68
3 18.89 14.36 18.89 18.89
4 17.95 17.95 16.32 19.80
5 19.62 16.98 18.27 16.98
6 ;Q,Q? 19.43 18.28 20.67
7 .9 3.06 7.19 2.24
8 18.26 7.13 14.63 8.37
9, 6.60 1.00 1.12 6.00
10 447 6.26 5.48 5.46
11 3.35 4.24 3.7 5.35
12 4.10 4.10 4.855 5.61
13 3.13 5.62 7.19 7.19
14 4.67 3.65 8.37 7.13
15 3.32 1.00 2.85 5.01
16 2.02 2.02 4.19 2.89
17 2.50 1.82° 2.50 1.42
18 2.35 2.17 0.88 2.53
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Table 4 Gapon exchange constant of studied soil samples.

|—Gapon Exchange constant K.

Solution F AM AD M

No.
1 0.026 0.028 0.027 0.020
2 0.020 0.024 0.022 0.018
3 0.018 0.020 0.017 0.018

S

by 0.019 0.020 0.020 0.019

5 0.019 0.022 0.021 0.021
6 0.022 0.022 0.023 0.022
7 0.013 0.019 0.012 0.012
8 0.016 0.013 0.010 0.011

S, 9 0.018 0.011 0.010 0.015
10 0.010 0.016 0.018 0.017
11 0.028 0.024 0.025 0.025
12 0.031 0.031 0.031 0.031
13 0.012 0.009 0.009 0.009

_ 14 0.012 0.009 0.009 0.009

S3 15 0.015 0.009 0.012 0.012
I6 0.014 0.032 0.019 0.019
17 0.24 0.030 0.037 0.037
18 0.034 0.036 0.031 0.031

Table 5: Average K¢ vhlues for studied soils.

Soll Kg

AM 0.0208
F 0.0206
AD 0.0196
M 0.0192
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SUMMARY

Ameriyah College Farm was covered with a semi-detailed soil survey
using a topographic map of 1:5000 scale. Mapping units were obtained from
Al-Agidis proposed soil classification at the series level for the Iragi
Alluvial Soils. No complete catena was encountered in the area. Soll series
in interrupted catenas were encounterred in various directions, and two sets
of most extensive catenas were aligned somewhat paralle] to each other.

A complete soil characterisation was made for each soil series that
include, PSd, pH, EC, ESP, lime, gypsum, O.M, phosphorus and major
cations to reveal their genesis. Characterisation was made preceeded by
morphological studies and ended with the placement of these soils within
the American Soii Taxonomy.
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*Part of master thesis in soil science, submitted by the flrst author to the College of Agriculture,
University of Baghdad 1975.
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INTRODUCTION

Catena was originally suggested by Milne (1939). Catenary groupings are
widely used in developing soil keys in various countries due to abrupt local
changes in relief, and loss easily developed genetic inferences. Two or more
intricately related members of Catena can be designated in a geographic
unit as a catenary complex or a catenary soil association (Radwenski and
Ollier. 1959). Stunt soil survey works in Iraq and particularly those involved
with alluvial soils need to be modified after the standerisation of mapping,
characterization and interpretation.

Characterization is a documentation of soil properties with the intention
of giving adequate information for both classification and interpretation.

This paper deals briefly with genesis and morphology of the extensive
mapping units in Ameriyah College Farm followed by a discussion of
fundamental characterisation of the major mapping units, physically,
chemtcally, and morphologically.

Soils of Ameriyah College Farm (12 Km. NW. of Baghdad) represent the
usual saline alkali soil cover. These soils are of Fluviatile origin. Their
parent material are eroded, transported and deposited by the Euphrate’s
river system.

MATERIALS AND METHODS

Ameriyah College Farm is covered with a semi-detailed soil survey. Free
soil survey procedurc was used. Delinecations were made according to
microvariations in soil forming factors. Auger holes were bored and
morphology was described for mapping units according to USDA solil
survey standards (1951) and ciassified according to Al-Agidi’s (1975)
nroposed soil classification of the Iraq alluvial soils at the series level.

Most extensive mapping units were recognized on area basis, and a pair
of interrupted (incomplete) catena members were chosen for our study.
Upon characterization both mapping and taxonomic units were further
svaluaied and perfected.

The following determinations were carried out on samples collected from
= horizons (Table 1). Mechanical analysis was made by the hydrometer
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method (Means and Parchar,1964). The metiod of analysis used for the
ECe. is that recommended by U.S. Regional Salinity Labortary (1954). Soil
reaction values were determined by means of Beckman electrode PH meter
in extract of saturation paste. Exchangeable sodium percentage (ESP) and
exchangeable potassium percentage (EPP) were determined by calculation
method (by dividing exchangeable Na and K into Cation Exchange
Capacity, C.E.C.).

Lime content was determined volumetrically by the method described in
USDA Handbook 60 (1954). Values of Ec. were found by electrical con-
ductivity bridge from extract of saturated paste.

Soluble calcium and magnesium were determined by Versenate method,
sodium and potassium by flame photometer, and exchangeable cation
extracts were determined by using ammonium acetate (USDA handbook
60, 1959). Organic matter by oxidation methced while available P,O: was
determined by Fogg method (1958). Mineratogical studies (Table 2) of the
fine and medium sand fraction, prepared by mechanical analysis by the
method of Pettijohn (1938) and Fleet (1926). were also done.

RESULTS AND DISCUSSION

The incomplete soil catenas recognized as the most extensive soil
catenas, and systematically described are Abu-Munaisecer and Nadirah
series (Al-Agidi, 1975):

Abu-Munaiseer series ----- Hiteriyah series ---- and Pawana series
«DW 87« «DM 87» «DM 955
Nadireh series ~--------- Sadda series ---~--- and Ahmedi series
«DM» 117» «DF 127» «TF 1176»

Abu-Munaiseer Series «DW 87»: Typifying Pedon description;

Ap0-35Scm Clay, brown (10YRS/3) moist, and pale yellow brown
(10YR6/3) dry, moderate medium subangular blocky
structure, hard when dry, sticky and plastic when wet,
vertical cracks; many fibrous and medium roots of
Hordium vulgare; very few big roots of Alhagi maurorum
and Lagonychium farctum,; slightly calcareous, mildly
alkaline reaction, smooth diffuse boundary.

C1 35-65¢cm Clay loam; brown (10 YR4/3) moist, light brownish gray
(10YR6/2) dry, moderate fine subangular blocky, firm
when moist, slightly hard when dry, slightly sticky when
wet, many fibrous roots of Hordium vulgare; slightly
calcareous, moderate alkaline, and smooth diffused
boundary.
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Table 2. Minerals Contents of Soils of A’ Ameriyah College Farm.

Depth  Texwurat Percents of  Minerals Wrl

incm  Ciass Quartz Chert  Feldspar  Mica Calcite Others Q/F

: Clay 15.0 32.8 3.7 85 37 3693 4.1:1
= Clay loam 7.3 19.8 4.1 12.8 8.3 477 1.8:1
< Clay 9.3 19.8 3.5 284 10.2 26.9 1.7:1
=z
é 170-200 Loam 22.2 23.2 4.9 84 64 350 4.5:1
= (-30 Clay loam 9.2 28.3 1.7 262 9.6 25.0 5.5:1
= 30-85 Clayioam 8.5 28.3 1.0 27.7 14.8 19.8 8.5:1
f.}f__:) 85-155 Ciay 6.6 19.9 0.3 23.0 8.9 14.3 22.0:1
27 155180 Clay 13.8 154 0.3 23.8 11.1 356 46.0:1
— 180-200 Clay loam 3.6 21.9 0.3 39.2 18.7 16.3 12.0:1
0-15 Silt loam 9.9 24.5 1.3 204 8.3 354 7.6:1
15-40 Loam 10.2 23.5 1.9 140 89 41.5 5.4:1
40-52 Siltloam 17.0 20.5 0.8 19.3 12.7 29.7 21.3:11
& 52-81 SiltClay 127 19.5 0.5 18.6 8.1 40.5 25.4:1
5 loam
2 81-91 Siltloam 10.] 16.1 —_— 16.0 4.5 429 10.1:1
S 91-116 Silt clay 15.2 18.8 1.3 260 11.1 274 11.7:1
E3 loam
2 116-153 Loam 16.5 14.1 1.9 243 17.2 26.0 8.7:1
153-208 Clay loam 14.7 17.5 1.2 26.3 18.6 21.7 12.3:1
0-40 Clay 15.9 27.7 1.0 13.5 11.8 30.1 15.9:1
8 40-95  Silt clay 9.2 20.0 1.7 30.0 13.7 254 5.5:1
S 95-110 Silt clay 12.1 224 1.7 23.3 189 219 7.1:1
75}
= loam
2 110-155 Silt clay 89 22.6 2.7 346 117 19.5 3.3:1
T 155175 Clay loam 13.8 27.2 0.9 179 16.5 2.7 15.3:1
Z  175-205 Clay 14.6 28.3 0.9 132 5.7 37.3 16.2:1
s 0-30 Silt clay 10.3 243 18 17.5 9.3 36.8 5.7:1
5 30-85 Siltclay 10.3 24.3 1.8 17.5 9.3 36.8 5.7:1
¥ 85-100 Clay 14.4 18.7 2.1 13.5 123 38.9 6.9:1
= 100122 Clay 18.2 20.6 0.8 79 9.6 429 22.7:1
:_'5' 122-137 Clay loam 21.4 354 2.1 13.6 11.0 16.5 10.2:1
2 137-148 Sandy loam20.8 29.9 0.9 14.7 10.3 234 23.1:1
148-205 Clay loam 17.6 320 0.8 16.5 14.7 18.4 22.0:1
£ 0-25 Clay loam 9.3 29.2 3.7 86 30 43.2 2.5:1
; 25-115 Clay 15.4 19.0 —_— 164 20 47.2 15.4:1
= LI3135Siltclay 6.8 254 0.6 17.3 24 47.5 11.3:1
= 133195 Clay 8.9 27.1 32 344 49 21.5 2.8:1
~ 193203 Silt clay 7.4 29.0 2.7 4.1 10.1 46.7 2.7:1
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C265-170cm Clay; grayish brown (10YRS5/2) moist, yellowish brown
(10YR5/4) dry, with small lense of loamy textured
material, very few faint strong brown (7.5YR5/6) mottles,
moderate medium and fine subangular blocky structure,
friable when moist, hard to very hard when dry, sticky
and plastic when wet, strong to slightly calcareous, mildly
alkaline, smooth diffuse boundary.

C3170-200cm Loam; vyellowish brown (10YR5/4) moist, brown
(10YRS/6) dry, with small lense of sandy textured
material, moderate coarse granular structure, friable when
moist, slightly hard when dry, slightly sticky, slightl:
plastic when wet, many fine pores, strong calcareous,
mildly alkaline, smooth diffuse boundary.

C4200-230cm  Clay; yellowish brown (10YRS5/4) moist, yellowish brown
(10YRS5/6) dry, strong compact subangular blocky
structure, firm when moist, hard when dry, sticky and
plastic when wet, strongly calcareous, neutral reaction.

Abu-Munaiseer series consists of deep moderately well drained alluvial
solls that formed in clay loam over fine textured materials that include clay
and loam of lower Mesopotamian plain, silted out of Euphrates water. It is
moderately drained member of the drainage sequence (catena) that includes
Abu-Ghraib series «DF 87» of imperfect drainege.

Below the depth of 170 cm, lenses of lighter textural material and even
loam were encountered. Rust spots occured at the depth more than 150 cm.
It is non-saline at surface soil and saline in sub-soil. The reaction ranges
from neutral to moderately plkaline at pH 7-8.

Abu-Munaiseer series differs from Mufti series «TW 864» Catena soiis in
the second and third strata, which include moderately fine and moderately
coarse textured. Reactions of the horizons are ranged from mildly alkaline
to moderately alkaline. The soil cracks upon drying.

2. Sadda Series «DF 127»: Typifying Pedon description:

Ap0-25cm Clay loam; brown (10YRS5/4) moist, pale brown
(10YR6/3) dry, moderate medium subangular blocky,
firm when moist, slightly hard when dry, slightly sticky,
slightly plastic when wet, abundant fine and medium
roots of Hordum vulgare, majority roots of Lagonychium
Jfarctum descending vertically, smooth diffuse boundary.

C125-115cm Clay; brown (10YR4/3), light brownish gray (10YR6/2)
dry, with abundant medium distinct strong brown
(7.5YR4/6) mottles, 1-3 in. diameter at 40 cm depth,
moderate coarse subangular blocky, firm when moist,
hard when dry, sticky, plastic when wet; many fibrous
roots of Hordium vulgare, one large majority root of
Lagonychium farctum descending vertically through the




C2115-135¢cm

03 135-175cm

C4 175-205cm

C5 205-240cm

horizon, strong calcareous, moderately alkaline, smooth
diffused boundary.

Siit clay; pale brown (10YR6/3) moist, yellowish brown
(10YR6/4) dry, few fine distinct light reddish brown
mottles (SYR6/4), moderate fine subangular blocky,
friable when moist, slightly hard when dry, slightly
sticky, plastic when wet; few flbrous roots of Hordium
vulgare, roots of Lagonychium farctum descending
vertically through horizon; strong calcareous, neutral to
mildly alkaline; smooth diffuse boundary.

Clay; light yellowish brown (10YR6/4) moist, yellow
(10YR7/6) dry, very few faint light reddish brown
(5YR6/4) mottles; moderate medium subangular blocky
structure; firm when moist, slightly hard when dry,
sticky, plastic when wet; very few fibrous roots of
Hordium vulgare; strong calcareous; strongly alkaline;
smooth diffuse boundary.

Silt clay; brown (10YR4/5) molist, yellowish brown

. (I10YR5/4) dry, moderate medium subangular blocky;

friable when moist, soft when dry, slightly sticky, slightly
plastic when wet; strong calcareous, moderate alkaline,
smooth gradual smooth boundary.

Clay; brown (10YRS/3) molst, yeliowish brown
(10YR5/4) dry, moderate fine subangular blocky
structure; very firm when moist, very hard when dry,
very plastic, very sticky when wet; strong calcareous,
neutral reaction.

Sadda series is deep, imperfectly drained, brown to pale brown, alluvial soils
that formed In stratified clay over fine textural material of lower
Mesopotamian piain that is silted out of Euphrates river. Sadda series is the
imperfectly drained member of the drainage sequence that includes
Dujailah series «DP 127» of poor drainage, Saklawiyah series «DV 127» of
very poor drainage. Rust spots occured at depth below 50cm, and ground
water table was at depth below 250cm. The reaction ranges from slightly
alkaline to neutral and pH from 7-8.

Ahmedi Series « TF 1176», Typifying Pedon description:

Ap 0-30cm.

Silt clay; brown (10YR4/3) moist, light. gray (10YR7/2)
dry; moderately medium subangular blocky, structure,
friable when moist, hard when dry, slightly sticky,
slightly plastic when wet; few medium roots of Hordium
vulgare, Triticum aestivum, and Alfelfa spp., coarse roots
of Lagonychium farctum; cracks of 10-15 mm width and
35 cm length, strongly calcareous, mildly alkaline,
smooth diffuse boundary.
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C1 30-85cm

C2 85-100cm

C3100-122cm

C4122-137cm

C5137-148¢cm

65 148-205¢cm

Silt clay; brown (10YR4/3) moist, light gray (10YR7/2)
dry, with many medium distinct strong brown
(7.5YR5/6) motties; moderately medium subangular
blocky structure, firm when moist, slightly hard when
dry, slightly sticky slightly plastic when wet; very few
medium and flbrous roots of Hordium vulgare and
Triticum aestivum, few medium roots of Alfaifa spp., few
coarse roots of Lagonychium farctum, cracks of 10-15 mm
width with Scm depth; strongly calcareous; mildly
alkaline; smooth diffuse boundary.

Clay; brown (I0YRS/3) moist, yellowish brown
(10YRS5!4) dry; few fine distinct strong brown (7.5YRS5/8)
mottles; moderately fine and medium subangular blocky
structure; firm when moist, slightly hard when dry,
slightly sticky, slightly plastic when wet; pieces of
pottery; strongly calcareous; neutral reaction; smooth
diffuse boundary.

Clay; brown (10YR5/2) molst; weak medium subangular
blocky structure; friable when moist, slightly hard when
dry, sticky, slightly plastic when wet; strong calcareous;
mildly alkaline reaction; veins of lime; smooth diffuse
boundary.

Clay loam; brown (10Y R4/3) molst, with few fine distinct
brown (7.5YRS/2) mottles; moderate very fine to fine
subangular blocky structure; very friable when moist, soft
when dry, slightly sticky to non sticky, non plastic when
wet;

small vacant earthworm tubes 1-2mm In diameter; few
florous roots of Lagonychium farctum; strongly
calcareous; mildly alkaline reaction; smooth dlffuse
boundary.

Sandy loam; dark yellowish brown (10YR4/4) molst, with
few fine falnt brown (7.5YR5/4) mottles; structureless
«single grain»; loose when molst and dry;non sticky,
nonplastic when wet; strongly calcareous; neutral
reaction; gradual wavy boundary.

Clay loam; brown (10YRS5/3) molst, moderately medlum
subangular blocky structure; friable when moist, slightly
hard when dry; sticky, plastic when wet; small vertical
small and vacant worm tubules; few coarse roots of A/hagi
maourorum and Lagonychium farctum; very few medium
and fibrous roots of same plants; strongly calcareous;
strongly alkaline reaction; diffuse wavy boundary.

Ahmedi series is deep, Imperfectly drained, dark brown alluvial soils that
formed in silty clay, over fine textural material of lower Mesopotamian
plain, silted out of Euphrates river. Ahmedi series is tha imperfectly
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drained member of the suggested drainage sequence (catena) which may
include other members.

This series is some times capped with lighter textured material of sandy
loam texture. Rust spots and mottling occured at the depth of about 40cm
and the ground water table was found below 255cm. Structure varies
moderataly from medium subangular blocky to structureless of single
grains, and whole pedon is from firm to friable. Root distribution is few in
the upper 40cm. The reaction of this serles ranges from neutral to strongly
alkaline. Some pleces of pottery were found at the depth of 90cm.

Pawana Series « DM 95»; Typifying Pedon description:

Ap 0-15cm

C1 15-40cm

C240-52cm

C3 52-81cm

C4 81-91cm

Silt loam; brown (10YR4/3) moist, dark yellowish brown
(10YR4/4) dry;, moderate medium platy structure; very
friable when molst, soft when dry;non to slightly sticky,
slightly plastic when wet; few undecomposed organic
matter, few medium roots of Imperata cylinderica and
Athagi maurorum, slightly calcareous;neutral reaction;
smooth diffused boundary.

Loam; dark brown (10YR3/3) moist, yellowish brown
(10YRS5/4) dry; moderate fine subangular blocky
structure; friable when moist, soft when dry;non sticky,
slightly plstic when wet; fragments of bricks; few fine and
medium roots of Imperata cylinderica and Alhagi
maurorum; strongly calcareous; neutral reaction; smooth
diffused boundary.

Silt loam; brown (10YR4/3) moist, yellowish brown
(10YRS/3) dry, moderate flne subangular blocky
structure; very friable when moist, soft when dry, stightly
plastic when wet; very few flne and medium roots of
Imperata cylinderica and Alhagi maurorum; strongly
calcareous; neutral to mildly alkaline; smooth boundary
diffused.

Silt clay; brown (10YRS/3) moist, yellowish brown
(10YR5/8) dry, with few flne faint light brown
(7.5YR6/4) mottles at 75cm depth; moderate fine
subangular blocky structure; friable when moist, slightly
hard when dry, slightly sticky, slightly plastic when wet,
some decomposed unknown roots, medium root
channals of 1-8mm diameter; strongly calcareous; neutral
reaction; smoth diffused boundary.

Silt loam; grayish vrown (10YRS5/2) moist, yellowish
brown (10YRS/4) dry; moderate subangular blocky
structure; firm when moist, slightly hard when dry,
slightly sticky, slightly plastic when wet; medium root
channels of Alhagi maurorum; few very fine and medium
roots of Alhagi maurorum; strongly calcareous; neutral
reaction; gradual boundary.
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C591-116cm

C6116-151cm

C7151-208cm

C8208-222cm

Siit clay loam; brown (10YRS5/3) moist, pale brown
(10YR6/3) dry; moderate medium subangular structure;
friable when wet, slightly hard when dry, slightly sticky,
slightly plastic when wet; few medium pores; fragments
of bricks; few medium roots of A/hagi maurorum, root
channels of Imm diameter; strongly calcareous; mildly
alkaline reaction, smooth diffused boundary. ’

Loam; grayish brown to yellowish brown (10YRS5/2-5/4)
moist; yellowish brown (10YRS/4) dry; with few fine
distinct yellowish red (5YRS5/8) mottles at 125cm;
moderate medium subangular blocky structure; friable to
firm when moist, soft to slightly hard when dry, non to
slightly sticky, slightly plastic when wet; Pieces of bricks;
many fibrous roots of Alhagi maurorum, few to very few
fibrous, medium and coarse roots of Imperata cylinderica;
few fine root channels; strongly calcareous; neutral
reaction; smooth diffused boundary.

Clay loam; brown (10YR5/3) moist, pale brown
(10YR6/3) dry; with few to very few fine, faint to distinct
yellowish red to light gray (SYRS5/8-6/1) mottles;
moderate medium subangular blocky structure; friable
when moist, slightly hard when dry, slightly sticky,
slightly plstic when wet; few fine fragmants of bricks
5mm in dlameter at depth 180cm, few coarse roots of
Alhagi maurorum, few fine channels of more than 2mm
diameter; strongly calcareous; mildly alkaline reaction;
smooth diffused boundary.

Silt clay loam; brown (10YRS/3) moist; moderate
medium subanguler blocky structure; friable when moist,
slightly hard when dry, slightly sticky, slightly plastic
when wet; very few fine holes 1-2mm diameter; strongly
calcareous; moderate alkaline reaction; smooth diffused
boundary.

Pawana series consists of moderately well drained, brown to dark brown,
alluvial solls that formed from a silty loam material over moderately texture
material of lower Mesopotamian Plain, silted out of Euphrats water.

Pawana series is the moderate well drained member of the dralnage
sequence (catena) that includes Pak series (DW 25) of well drainage,
Howalder series (DE95) of imperfect drainage, and Musari series (DP 95) of
poor drainage. Puffed material at the surface was strongly saline, then
became moderately saline with increased depth. This series possesses the
relatively highest topographical position in the area. The reaction of the
whole soll pedon ranges from neutral to moderately alkaline, pH 7-8.
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Nadireh Series «DM117»: Typifying Pedon description:

Ap 0-40 cm Clay; brown (10YR4/3) moist, yellowish brown
(10YRS5/4) dry; structureless, massive; very friable when
moist, soft when dry; slightly sticky, slightly plastic when
wet, many medium roots of Alhagi maurorum and
Lagonychium farctum; strongly calcareous; moderately
alkaline; smooth diffuse boundary.

C140-95cm Silt “clay; brown (10YR4/3) moist; many fine distinct
reddish yellow (7.5YR6/6) mottles at 80cm; moderately
medium subangular blocky structure; friable when moist,
slightly hard when dry; slightly sticky to sticky, slightly
plastic when wet; common very fine roots of A4lhagi
maurorum and Lagonychium farctum, strongly calcareous;
strongly alkaline reaction; smooth diffuse boundary.

C295-110cm Silt clay; brown (10YR4/3) molist, yellowish brown
(10YR5/4) dry; with many medium distinct reddish
brown (5YRS5/4) mottles; week medium subangular
blocky structure; very friable when molist, soft when dry,
non-sticky plastic to non- plastic when wet; strongly
calcareous; strongly alkaline reaction; smooth diffuse
boundary.

C3110-155cm  Silt clay; brown (10YR;(10YR4/3) moist; massive to very
weak medium subangular blocky; friable when moist,
slightly hard when dry, slightly sticky, slightly plastic
when wet;, strongly calcareous; moderate alkaline
reaction; smooth diffuse smooth diffuse boundary.

C4155-175cm  Clay loam; dark yellowish brown (10YRS/4) moist, with
few filne distinct reddish brown (SYRS5/4) mottles;
moderately fine to medium subangular blocky structure;
friable when moist, slightly hard when dry, slightly
sticky, slightly plastic when wet; strongly calcareous;
strongly alkaline reaction; smooth diffuse boundary.

C5175-205cm  Clay; very dark grayish brown to very dark brown
(10YR3/2-2/2) moist; moderate fine medium angular to
subangular structure; friable to firm when moist, hard to
very hard when dry; slightly sticky to sticky, plastic when
wet; strongly calcareous; strongly alkaline reaction;
smooth diffuse boundary.

_ Nadireh series consists of moderately well drained alluvial soii that
formed from silt clay over fine textured materials of lower Mesopotamian
Plain silted of Euphrates water. Nadireh series is the moderately well
drained member of the the drainage sequence (catena) that inncludes
A5-Safa (DFI17) of imperfect drainage, Shahireh serles (DP117) of poor
Saimage. and Ananeh series (DV 117) of very poor drainage.
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The surface of the soll is of clayey texture, dark colored and becomes
slightly saline with depth. Structure of the pedon ranges from moderate to
strongly angular blocky. The reaction ranges from moderte to strongly
?17k5a153§, pH 8-9. There Is a dark to very dark burled horizon at depth of

-205¢m.

Hikteriyah Series «87DM»: Typifying Pedon description:

Ap 0-30cm Clay loam, dark yellowish brown (10YR3/4) moist,
brown (10YRS5/3) dry; moderately medium subangular
blocky structure; friable when molst, slightly hard when
dry, slightly sticky, slightly plastic when wet; few
medium roots of Schanginia aegyptiaca and Cressa cretica;
strongly calcareous; mildly alkaline reaction; smooth
diffuse boundary.

C1 30-85cm Clay loam; dark yellowish brown to dark brown
(10YR3/4) moist, with medium and fine faint light
reddish brown to reddish yellow (5YR6/4 -6/8) mottles at
50cm; moderate medium subangular blocky structure;
narrow lense of sandy loam at 60- 85cm; very friable
when moist, soft to slightly hard when dry, slightly
sticky, slightly plastic when wet; few medium and roots
of Schanginia aegyptiaca and Cressa cretica; strongly
calcareous; mildly alkaline; smooth diffuse boundary.

C285-155¢cm Clay; vyellowish brown (10YRS5/4) moist, common
medium distinct reddish yellow (7.5YR6/6) mottles;
moderate medium subangular blocky structure; very firm
when moist, very hard when dry, very sticky, very plastic
when wet; very few fibrous roots of Schanginia
aegyptiaca; strongly calcareous; moderate to strongly
alkaline reaction; smooth diffuse boundary.

C3 155-180cm Clay; black to very dark brown (10YR2/1-2/2) moist;
moderate medium subangular blocky structure; friable
when moist, hard when dry, slightly sticky, slightly
plastic when wet; strongly calcareous; strongly alkaline
reaction; smooth diffuse boundary.

C4180-202cm  Clay loam; light brownish gray (10YR6/2) moist;
moderate to fine subangular blocky structure; friable
when moist, very hard when dry; slightly sticky, slightly
plastic when wet; strongly calcareous; strongly alkaline
reaction; smooth diffuse boundary.

C5202-240cm  Silt clay; yellowsh brown (10YRS/4) moist, many fine
distinct olive gray (5YR4/2) mottles; at depth 220cm; fine
to medium angular blocky structure; firm when moist,
very hard when dry, sticky very plastic when wet; hard
pan layer from 210-230cm; strongly calcareous; moderate
alkaline reaction.




Alluvial soils are usually characterized by young and very young
stratifled materials. Each stratum is of specific depositional conditions. In
classification of these alluvial soils, a specific genetic case stands. Strata are
ly different in texture and in other related characteristics. The
occurence of these layers is governed more by geologic processes rather
than pedological processes. Particle size distributioxn, presented in table 1,
shows marked changes between adjacent horizons, thus indicating multiple
deposits. Similarity in texture was noted only i n the upper two horizons
(Apand C1)in Hikteriyah and Sadda series as indicated in Table 1.

Concentration of clay as shown in table 1 generally increases with the
depth in Abu-Munaiseer, Sadda and Ahmedi series. Notable sharp decrease
in clay is obvious in C3 and C4 horizon of Abu-Munaiseer and Ahmedi
series. These differences are attributed to original differences in parent
materials. Translocation of clay within zones of similar texture has been
limited due to shortages of water passing through these soils. The sharp
changes in clay contents of C7, and C5 horizons of Pawana, Nadireh and
Hikteriyah serles respectivaly, points out a lithologic discontinuity that
reflects the presence of relatively more recent materials overlying on older
ones.

There is a unigue similarity in texture of Cl1 and C2 in each of
Abu-Munaiseer and Hikteriyah series. The variations in clay contents may
be explained on the basis of variations in water current during floods and
irrigations.

The C2 horizons in each of Nadireh, Ahmedi and Sadda pedons are of
close textural classes. Thus considered similar for our catenal purposes. The
comparisons ascertained the lack of any genetic relationship.

The pH values of all pedons generally increase with depth except for
Abu-Munaiseer series, where an inverse trend exists. The pH values of the

horizons decrease with depth.

In comparing horizons of similar texture, in various pedons, no apparent
soil development seems to exist. It Is not expected to note a decrease in pH
with time as a result of less clay. This is well exhibited in Cl1 and C2
horizons of Abu-Munaiseer and Hikteriyah series and C1 horizons of
Ahmedi and Sadda series. The same observation was also noted in the pH
values of horizons of similar texture and different pedons.

Increasing of clay content due to soil formation is generally accompained
by a rise in soil reaction.

It is concluded that Ameriyah alluvial soils are characterized by young or
very young stratified materials. Each stratum is of specific deposition. The
case of absence of sequences of genetically related horizons stands. The
sharp changes in clay contents of some horizons of some series points out a
lithologic discontinuity that reflects the presence of relatively fresh material
overlying older material.
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SALT TOLERANCE, ION UPTAKE AND QUALITY OF

FODDER SWANK (Panicum colonum L.)

M.I.LHAQ. Attaullah, G.R. Sandhu and A. Sattar
(Revised MS received 17 June 1980)

SUMMARY

The effect of varylng levels of salinity (3-25 mmhos ¢m-1) on
germination, green and dry matter yields, ash, protein, macro and some
trace element contents of fodder-swank was studied in gravel culture. The
fodder was grown in pots in Arnon and Hoagland nutrient solution. The
data indicated that the increase in salinity resulted significant adverse effect
on germination, tillering ad green matter yield of this fodder (p < 0.5). The
salt-tolerance limit (50 % reduction in yield) of this fodder mas found to be
about 8.5 mmhos cm-1. The mineral uptake studies displayed nearly a
positive relationship between salinity levels and ash, protein, Na and Cl
contents, and a negative relationship between salinity and K and Mg
uptake. The influence of salinity on trace elements (Cu and Zn) was
inconsistent, but there was an increased lavel of Fe with increasing salinity
from Ec 15-25.
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INTRODUCTION

Salt accumulation in the soils Is one of the major causes for reduced crop
production. According to Elci (1975), besides all other reclamative
measures, growing of salt tolerant crops can give some yleld upto a certain
level of the saits, which otherwise would be impossible with the salt
sensitive crops. Swank (Panicum colonum) L.) is one of the widely grown
forages in Pakistan. There is general opinion among the farmers that it is a
salt tolerant plant and is grown in mixed cultures. Although salt tolerance
studies in the case of some fodders have been reported (Mohammad, 1967,
Hussain and Hussain, 1970), but no scientific investigation has been carried
out on swank. The increased importance of livestock in the country
emphasises the need for information on the salt tolerance limit and effect of
salts of the yield and quality of this fodder.

MATERIALS AND METHODS

This study was undertaken in two phases as under:-
a/. Germination trials in petri dishes for 15 days.
b/. Growth studies in glazed pots.

a. Germination trials: Effect of varying salinity levels on the germination of
swank was determined during a 15 day experiment. The salinity levels of 3,
5, 10, 15, 20 and 25 mmhos ¢m-1 were prepared by mixing NaCl, Na, SO,
CaCl, and MgCl; in the ratio of 4:10:5:1 in Arnon and Hoagland (1940)
nutrient solution. The selected seeds of swank were sown in petri dishes
having paper discs and water with different salinity levels and
incubated at 25 + 2 C. The paper discs resied upon glass iriangles. The
germination trials were carried out in triplicate. The used solution was
pipetted out daily to maintain the salinity levels, and germinated seeds were
counted daily upto 10 days.
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b/. Growzn Studies in Gravel Culture:

Gravel (2-5 mm) separated from Lawrencepur sand was washed
successively with duuted HCI. Canal and distilled water were used as a
supponing medium o7 1ne growing plants. Calculated amounts of NaCl,
Na,$0,, CaCl; and MgCl; 1n the ratio of 4:10:3:]1 on equivalent basis were
dissolved in Amon and Ho:amas-._ nuirient sotution to prepare the required
salinity levels. The precipiation of CaSO. was checked by using a mixture
(I:1) of tanaric acid, 0.4% and FeSO.. 0.3% 0.6 ml/l), as suggested by
Arnon and Hoagland (1940). Twsive Kilograms of gravel was filled in each
of the glazed pots. The required amount of the salt solution was put in the
glazed pots where plantis were grown. The pots were drained and
replenished with the solution daily after maintaining the required salinity
levels. In this way it became possidle 1o maintzin the required level of
salinity in the root zone. The crop was harvested afier a period of about 60
days and data was collected for the number of tillers per plant and fresh/dry
weights of shoots.

Air dried plant material was ground to pass through a 40 mesh screen for
different esiimations. Ashing was carried out in a muffle furnace. After wet
digestion of the Plant samples with HNOy#+HCLO/ Na, K and Ca were
determined by flame photometry, and Mg, Fe, Zn and Cu by atomic
absorption spectrophotometry. Protein was determlned by the Kjeldahl
method and crude fat by Soxhlet extraction using petroleum ether (BP
40-60°C)as the solvent (AOAC, 1971). The data was statistically analysed
after Steel and Torrie (1960).

RESULTS AND DISCUSSIONS

The effect of different levels of salinity on germination, plant height and
tillering is shown in Table-1. The data indicated that the salinity has
significant adverse effect on the germination of Swank. The germination at
EC levels 3,5 and 10 was not significantly different. however, with increase
in EC from 10 to 25 mmhos cm™', the germination decreased from 85 to
35E; reduction being more promirnient at higher salinity levels. Similar trend
in germination for jute was reported by Khan (1973). The results show that
restricted amounts of salts present in solution had no effect on the plant
haight, but increase in salinity from 5 to 25 mmhos cm™" reduced the plant
height from 116 to 51.5 c¢cm. It was observed that salinity also had
significant adverse effect on the number of tillers per plant; with the
increase in salinity from 3 to 25 mmhos cm™, the tillers per plant decreased
from 17 to 8.5. The statistical analysis showed that at an EC of S and 10,
tillering was not different whereas, an EC of 15, a significant decrease in the
number of tillers was observed.

The green matter yield of this fodder as influenced by varying salinity
levels is presented in Table-2. Maximum green matter was in the case of
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EC, 3 (Control). However, with the Increase in salinity (EC, 3-25), the green
matter yleld significantly decreased from 948.5 to 107.5 g pot™'. A similar
pattern was observed for dry matter yleld. The drop in the yleld closely
parelleled to the reduction In tillering.

The influence of different salinity levels on total ash and some major
mineral elements (Na, K, Ca, Mg and Cl) has been shown In Table - 3 It
was found that with the Increase in salinity (EC, 3 — 25) there was a gradual
increase in ash contents, the maximum being 19% at an EC of 25. An
increase of total ash with the Increasing salinity in beans, carrots and beet
was reported by Heller er al. (1940). The data also revealed that as the
salinity was Increased, the contents of Na and Cl markely increased
whereas, Na + K slightly increased up to EC, 10, then levelled off after a
sudden increase having been observed at EC, 15. The K values showed a
gradual decrease with increasing salinity while Ca exhibited an irregular
pattern. The Mg value.showed a distinct trend where Mg level increased
with increasing Ec from 3- 10 and decreased and leveied off with
increasing Ec from 15-25.

The inorganic analysis of this fodder confirmed the finings of Storey and
Wyn-Jones (1977) that osmotic compensation at high salt levels was largely
achieved by the accumulation of Na salts. For the salinity levels used in
this study (EC, 3-25) the major changes were an increase in the leaf Na as
well as N+K, and a decrease in the leaf K and Mg. The lower levels of
salinity (EC, 3-10) affected the leaf composition to a lesser extent than the
higher levels (EC, 15-25). Chloride content and yleld were found to have an
inverse relationship (1=0.866). Negative correlation between yield and Cl in
plants was reported by Bernstein (1964).

Increasing levels of salinity reduced the K uptake. This may be due to the
pressure of high NaCl which generally icreases the Na and Cl, and
decreases the K in shoots. A marked reduction in K uptake is considered
associated with accumulation of high Na in the roots (Mass and Hoffman,
1977; Bernstein, 1964; Joseph and Walsal, 1977). Gandhi and Paliwel (1975)
reported decrese in the absorption of Ca and Mg in wheat under saline
condition. In these studies, however, the uptake patterns of Ca and Mg as a
function of increasing salinity were irregular.

Effect of root medium salinity on the protein and some trace element
contents of this fodder is shows in Table-4. An increasing trend in the
proteln velues with an increase in the salinity level was observed.
Comparison of green or dry matter yields with protein content revealed
generally an inverse relationship. Protein contents ranged from 13.97 to
19.67% over the salinity range of 5 to 25 mmhos cm™! as compared to the
control with 12.49% protein. The average values were however, high
enough to rate this crop as a good guality fodder. Similarly the
concentrations of trace elements (Zn, Cu and Fe), were sufficiently high to
meet the animals requirements. The influence of root medium salinity on
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the trace element contents was not consistent. However, the plants under
salt stress contained more of Zn than the control ones.

it is concluded that Swank is not as salt tolerant as some recognized plant
species such as fodder beet and Hijazi lucerne. It was, however, found
medium salt tolerant and may be used effectively as secondary colonizer,
because it adds a lot of green matter to the soil which helps to solubilize
native calcium carbonate and eventually ameliorate the soll.

Therefore, results of this study showed that swank is a medium salt
tolerant and may be useful as secondary colonizer, because it adds abundant
green matter to the soil, which helps to stabilie native cahcium carbonate
and eventualy amellorate the soll: Further field Investigation, however, is
essary.

Table 1. Effect of salinity on germination, plant height, and tillering in
fodder swank.

Root medium Germination Plant haight Tillers

salinity % mm plant
mmhos cm™’

3 (Control) 85 116.0 17.0
5 97 116.5 11.5
10 85 97.0 11.5
15 72 84.5 10.0
20 53 67.5 8.5
25 35 51.5 8.5
LSD 5% 19.1 10.5 2.5

Table 2. Effect of salinity on green and dry matter Yields of fodder swank
grown in solution culture.

Salinity Yieldpot™  Yield g pot”’

mmbhos cm™ Green matter Dry matter
3 (Control) 948.5 209.4

5 600.7 120.5

10 398.0 98.0

15 ‘ 310.0 72.5

20 173.5 410 -

25 107.5 27.0

L.S.D. 5% 164.1 48.1
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Table 3. Effect of salinity on ash and mineral elements of fodder swank.'

Salinity Ash Na K Ca Mg Cl Na+K
(mmhos cm™) % me/100 g™

3 (Control) 14.3 200 108.7 8.0 49.1 25.7 128.7
5 150 27.5 1004 10.0 46.1 39.0 1279
10 16.0 375 94.7 16.0 425 490 132.2
15 16.7 72.5 889 80 37.0 57.3 1614
20 17.2 78.5 80.6 7.5 31.2 59.8 168.0
25 19.0 102.5 67.5 100 30.3 98.0 170.0
L.S.D. 5% 0.7 39 25 14 1.7 14

1: Dry matter basis.

Teble 4. Effect of salinity on protein and selected trace eiement
_contents of fodder-swank.'

Salinit Protein Zn Cu Fe
mmhos cm™ % ppm
3 (Control) 12.49+0.56 29.20+0.56 9.38+0.50 45547+17.27
5 13.97+0.72 72.69+1.62 12.11+£0.40 458.58+6.68
10 13.44+0.69 67.98+2.10 16.26+0.78 720.54+14.66
15 16.61+0.62 89.54+0.50 13.46+0.28 500.67+14.00
20 18.02+0.79 119.35+2.11 15.42+0.80 462.80+10.00
25 19.67+£0.64 108.37+5.65 17.51+0.33 638.37+=13.45
1. Dry maiter basis
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SUMMARY

A fleld irrigation experiment on corn was conducted for two seasons
(spring and autumn) in 1978 at the Agricultural Experimental Station,
University of Baghdad.

The main objective of the study was to determine the relationship
between kernel size and grain yield of different genotypes of corn. A split
plot design was used witle three replications. Five genotypes namely,
Akbar, Mixture, Neelum, Pride of Saline, and Dinoprofesky were used as
main plots and four seed size lots, ungraded, small, medium and large were
as sub plots.

Seed size did not affect grain yield in both seasons. The genotype X seed
size interactlon was not statistically significant for grain yleld.

From the above informatlon, it appears to be beneficial to grade corn seed
for size (small, medium and large) when using, mechanization only.
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INTRODUCTION

It is known that variation in kernel size and shape by planters may cause
uneven distribution of corn (Zea mays L.) seeds. This causes a great
problem in mechanical planting of this crop. With the expansion in corn
production in Irag, it would be more important to study this problem. Since
the morphological characters of seeds especially, seed size, Is the main
factor related to this problem. It is necessary to investigate the relationship
of seed size to the grain yield and other factors in crops. Although, clark
and Peck (1968) considered seed size an important trait that can be easily
manipulated and of economic importance. ‘

Seedling vigor has been shown to be related to seed size in sorghum
(Abdullahi and Vanderlip, 1972), sunflower (Robinson, 1974) and in many
legumes (Black, 1958). The increase In seed size has been positively
correlecorrelated with plant performance In the fleld (Burris et al., 1973 and
Fehr and Probest, 1971). In other studies, no relationship between seed size
and yield was found for sorghum (Abdallahi and Vanderlip, 1972), soybean
(Johnson and Luedders, 1974), rape (Major, 1977), or sunflower (Robinson,
1974). Glenn et al. (1974). This indicated that spring vigor of corn as
measured by plant dry welght, plant height or visual ratings at several dates,
during vegetative growth was not related to grain yield.

MATERIALS AND METHODS

This study was conducted at the Agricultural Experimental Station,

University of Baghdad in Abu-Ghraid, during the spring and autumn
seasons of 1978.
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Seeds of five genotypes of cosn were screened to obtaln lots of small,
medium, and large seeds and the weight of 300 seeds was determined. The
three seeds sizes and ungraded seed formed four treatment groups for each
genotype (Table 1).

The design of the experiment was a split-plot including five genotypes of
corn, i.e., Akber (Synthetic); Mixture (open pollinated), Neelum (Synthetic);
Pride of Saline (open pollinated);, and Din-profesky (open pollinated ) as
main plots and four seed size treatments, Ungraded (A), Small (B), Medium
(C), and Large (D) as sub-plots.

Three replications were used. The dates of planting were March 15 for the
spring season and July 21, for the autumn season. Each treatment was
planted in four rows Sm long 90 cm apart. Final population density was
determined at 44000 plant/ha.

The experimental field was fertilized with 80 kg/ha N & 60 kg/ha P,0-.
Grain yleld was obtained by hand cutting of the central rows. Corrected
welght (15.5% moisture) was converted to Kg/ha. Data were anahyzed
according to the methods of analysis of varlance (Steel and Torrie, 1960).

RESULTS AND DISCUSSION

Growing conditions were good throughout the spring season of 1978.
The unusual high temperatures in July and August slightly afected the
growth in the autumn season of the same year.

Analyzed dates of the two seasons for grain yleld (kg/ha) are given in
Table 2. It is evident that seed size did not affect grain yield in both seasons
and confirm the result reported by Gleen et al. (1974), who studied the
relationship between spring vigor of corn and the final grain yield. Similar
results were also reported by other workers for differant crops (Abdullahi
and Venderlip, 1972; Johnson and Luedders, 1974; Major, 1977; and
Robinson, 1974).

Differences among genotypes for grain yield were not significant
Similarly, seed size X genotype interaction was found to be non significant

in this study.

The result of combined analysis of variance in Table 3 revealed that grain
yield (kg/ha) did not reflect significant differences due to seasons. This
result Indicates that grain yield in this study was consistent from season to
season.

Seed sie had no effect on grain yield under field conditions. Therefore,
grading corn seed for size (small, medium) or large) would be important
only under mechanization. -At the same time corn planter adjustment
according to the seed size will regulate the recommended seed flow during
planting.
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Seed grading (sizing and calibration) couid be done by a spectai mechine.
Extreme care must be taken ‘o prevent seed demage. Additional
information 1Is needed to throw more light on the relationship between

germ size in corn kernel and grain yield.

Table 2. Effect of seed size on corn yield (Kg/ha) tested (during Spring

and Autumn 1978.
Spring Season
Seed vigor classes
Genotypes Ungraded (A) Small (B) Medium(C) Large (D)
Akbar 774.05 678.28 1371.19  1285.81
Mixture 2077.11 1887.38  885.53 1041.39
Neelum 597.95 595.64 1073.68  1292.71
Pride of Saline 850.94 841.62 308.55 873.73
Din-Profesky 329.28 239.15 565.40 213.32
LSD .05 NS NS NS Ns
Autumn Season
Akbar 740.88 800.34 114588  1255.56
Mixture 731.88 123432  818.55 746.16
Neelum 711.51 1670.79  1016.67  1053.57
pride of saline 1271.91 830.86 1385.76  1068.39
Din-Profesky £90.81 665.52 626.16 575.61
LSD .05 NS NS NS NS

Table 3. Mean squares from the combined analyses of the grain yield of

corn

Source of varlation
Seasons (S)

Reps: Seasons (Error a)
Genotypes (G)
SXG

(Error b)

Size (S)

SXS

SXG

SXSXG

(Error ¢)

Total

D.F yield kg/ha
1 2407180.30N3
4 713416.86
4 573450.58 NS
4 804716.81 NS
16 352583.59
3 3752.69 NS
33 28756.90 NS
12 60741.92**
12 248209.68 *
60 14000 .96
119

Ns no significant ditferences
**p < 001

104




REFERENCES

Abdullahi, A., and Vanderlip, R.L. 1972. Relationships of Vigor tests and
seed source and size to sorghum seedling establishment.
Agron, J., 64:143-144
Black, J.N. 1959. Seed size in herbage legumes. Herb. Abstr., 29:235-241.
Burris, J.S., Edje, O.T. and Wahab, A.H. 1973.
1. Effects of seed size on seedling performance in
soybean.
2. Seedling growth and photosynthesis and field
performance. Crop Sci., 13:207-210.
Clark, B.E., and Peck, N.H. 1968. Relationship between the size and
performance of snap bean seeds New York State Agr. Exp.
Sta. Bull., 819.
Fehr. W.R. and Probst, A.H. 1971 Effect of seed source on soybean strain
performance for two successive generations. Crop Sci.,
11:865-867.
Gleen, F.B., Daynard, T.B. and Watson, J.T. 1974, Relationship between
spring vigor and grain yield in corn. Canadian J. Plant
Sci., 54. 65-69.
Johson, D.R. and Luedders, V.V. 1974, Effect of planted seed size on
emergence and yield of soybeans (Glycine max (L) Merr.)
Agron. J., 66: 117-118.

Major, D.J. 1977. Influence of seed size on yield and yield components of
rape. Agron. J., 69.541-543.

Robinson, R.C. 1974. Sunttower performance relative to size and weight of
achenes plented. Crop Sci., 14: 616-618.

105




lraqiJ agric Sci., Vol. XV. December 1980

THE LFFECT OF 6-AZAURACIL AND URACIL ON PRODUCTION
OF PYRIMIDINES IN BARLEY DURING EARLY GROWTH.
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SUMMARY

A quantitative investigation has been made of pyrimidine derivatives as
they occur in Hordeum vulgare and Hordeum distichum during germination
and growth. The effect of 6-Azauracil and uracil on pyrimidine metabolism
also has been studied.

The results suggest the presence of an enzyme which convert orotic acid
to uracil by direct decarboxylation. The effect of 6- Azauracil as an inhibitor
to 5-OMP decarboxylase and the reversal of the inhibition by uracil could
also be suggested.
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INTRODUCTION

It has been known that orotic acld is the precurssor of pyrimidines in
plants (Reifer et al., 1960; Kapoor and Waygood, 1961; Buchowicz et al.,
1963; Wolcott and Ross, 1967; Ross et al., 1971; Mazus and Buchowicz,
1971; and Ong and Jackson, 1972) and 6-Azauraci! is a potent inhibitor to
5-OMP decarboxylase (Handschumacher and Pasternak, 1958; Pasternak
and Handschumacher, 1959; Ashworth et al., 1972). The inhibitor exerts its
effect on 5-OMP decarboxylase only after being flrst converted into the
corresponding 5-nucleotide (Handschumacher, 1960; Ross, 1964)). It has
been suggested that this effect is attributable to the shunting, by direct
decarboxylation of orotate from pyrimidine nucleotide production into the
formation of uracil, which has been shown to be a limiting factor in the
blosynthesis of pyrimidine derivatives (Ashworth et al., 1972; Brown and
Al-Baldawli, 1977).

Previous work by several workers showed that uracil reverses the effect
of 6-Azauracil on pyrimidine biosynthesis in plants (Trotter, 1949; Shimeno
and Kinoshita, 1963; Fujii, 1963; Ross, 1965).

The initial problem proposed in this work is whether 6-Azauracil and
uracil have an effect on the production of pyrimidines in barley.

EXPERIMENTAL

Materials

Seeds of Hordeum distichum weah and Hordeum vulgare nomar were
supplied by the General Body for Applied Agricultural Researches,
Ministry of Agriculture and Agrarian Reform. After brief treatment with
0.1% (V/V) solution of mild detergent to ensure wetting, seeds were surface
sterilized by immersion for 5 min in 0.1% W/V HgCl,. After being well
washed in several changes of sterile water, they were soaked aseptically
with aeration for 16 h in either sterile water or 10 mM 6-Azauracil solution
or 10 mM mixture of uracil and 6-Azauracil solution. Seeds were
germinated at 30°C in a green house, with a lighting regime of 16 h light
and 8 h dark.

Chemicals

Analytical grade chemicals and all solvents employed in the investigation
were purchased from British Drug Houses Ltd., Dorset, U.K. Pyrimidine
bases, nucleosides, nucleotides and 6-Azauracil were obtained from Koch-
-Light Laboratories Ltd., Bucks, U.K. Activated Norit OL Charcoal was
obtained from Hopkin and Williams Ltd., Essex U.K., and purified before
wse by the procedure of Al-Baldawi (1976).



METHODS
Extraction and Determination of Pyrimidine Derivatives

By using mortar and pistel, weighed batches of freshly harvested seed]-
Ings were extracted with a cold HCIO, (0.3 M) Approximately 1 ml of
HCIO, was used/g fresh welght of tissue. Dry seeds were milled in a C580
microhammer (Glen Creston Ltd., U.K.) and then homogenized in cold 0.3
M HCIO, (10 ml/g of powdered seed). Homogenates obtained from either
seeds or seedlings were centrifuged at 5000xg for 20 min at room tempera-
ture, and the supernatant decanted. Residue were re-extracted three more
times in a similar way and the combined supernatants were largely freed
from (C1O3) by precipitation at room temperature with conc. KOH followed
by centrifuging at 4000xg for 15 min. After the pH of the supernatant had
been adjusted to 3.5 with glacial acetic acid, the supernatant was subjected
to a preliminary purification by adsorption onto charcoal.

Adsorbed compounds were eluted from the charcoal by suspension in
spectroscopically pure ethanol (25% V/V) containing 5% (V/V) of ammonia
solution (Sp. gr. 0.91), and stirred for 2 h. After allowing the flask to stand
for 20 h, the charcoal was removed by centrifuging at 5000xg for 30 min. To
ensure the complete elution of the compounds from the charcoal, the
procedure was repeated four times. The eluates were pooled and flltered
through Whatman No. 1 filter paper to remove traces of charcoal. Finally,
the pooled eluate was evaporated to dryness in vacuo at 40°C, separated by
high voltage electrophoresis on Whatman 3 mm paper, under 2500 volts for
30 min., the buffer system used was formic acid: acetic acid (1.5 M; pH 2),
then subjected to paper chromatography on Whatman No. 1, in Butan-1-01:
glacial acetic acld: water (60:15:25 by vol.) (solvent 1), Propan-2-01:
ammonia solution (Sp. gr. 0.91): water (70:10:20 by vol.) (solvent 2);
Propan-2-01: conc. HCl:Water (130: 33: 37 by vol.) (solvent 3), pyrimidine
derivatives separated in this way, were shown to be chromatographically
homogeneous. Homogenity of chromatographic bands were examined by
using uv-light.

Recovery experiments showed that, from extraction to determination,
there was a 10% loss of pyrimidine derivatives, such losses are atributable
mainly to the charcoal adsorption and elution steps.

After purification and separation, pyrimidine derivatives were determin-
ed spectroscopically.

RESULTS

Seeds of Hordeum vulgare and Hordeum distichum were imbibed separate-
ly in distilled water (control), or 10 mM 6-Azauracil solution, or 10 mM
6-Azauracil + uracll solution. The pH of the solutions were adjusted to 5.5
before use. Batches of 100 seeds, seedlings from 5, 10, 15, 20, 25 and
30-days old were extracted and their content of pyrimidine derlvatives were
estimated and identified as follows:
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(1) Hordeum distichum

(a) Compounds migrated towards the Anode: Three bands were migrated to
the anode after the current was applied. The first band was migrated 4.5 cm
from the origin towards the anode. Darker zones could be seen within it
under the UV-ligh. The band was taken to be hetrogeneous. The migration
of this band was similar to that of 5-UMP reference sample. The band was
eluted and purified by paper chromatography side by side with 5-UMP in
solvent 1 and was show to be homogeneous (Table 1). This band was eluted
and re-chromatographed in solvent 2 and in solvent 3. This was confirmed
by Spectrophotometry.

The second band was migrated 4.75 cm from the origin towards the
anode. The migration of this band was similar to that of Orotidine reference
sample. The band eluted and purified by paper chromatography in solvents
1, 2, and side by side with Orotidine and was shown to be homogeneous.
;fhelr spectrophotometric behaviours were also identical to that of orotidine
Table 1).

The third band was travelled 5 cm from the origin towards the anode.
Chromatographic behaviours of this band In solvents 1, 2, showed that this
compound 1Is not one of the tnore commonly occuring pyrimidine
derivatives. Therefore, it was neglected.

(b) Compounds migrated towards the Cathode: Two bands were travelled
8.25 cm and 14 cm from the origin towards the cathode after using the
High-Voltage Electrophoresis under the same conditions mentioned above.

After purification and identification by paper chromatography, the
compounds did not appear to be any of the more commonly occuring
pyrimidine derivitives. Therefore, they were neglected.

¢. Compounds stayed at the origin

After vilewing the electrophoretogram under uv-light a broad
beterogeneus band was seen at the origin. After elution it was subjected to
paper chromatography in sofvent 1 for separation and identification, side by
g2 with the authentic samples.

In uv-light, three dark homogeneous bands could be seen of Rg
wabzes 036, 0.49 and 0.6 and they correspond to uridine, uracil and thymine
s=spectively (Table 1). Their homogenity confirmed by re-chromatography
= sodwent 2 and 3, followed by spectrophotometry.

Hargdew sulgare

a-Wolzage paper Electrophoresis in formic: acetic acid buffer at pH 2
showe=d ar 3-UMP and orotidine were the bands migrated towards the
Sande amd tha uridine. uracil and thymine were stayed at the origin.
Somegemiry was demonstrable by paper chromatography in solvents 1, 2,

=i 3 amd comfirmed by specirophotometry (Table 2).
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Characteristics of identified band components from the
and growth.

Table 1
adsorbed fraction of Hordeum distichum see

ds and seedling germination

lectrophoretic Chromatographic Ultraviolet Concentration mole/seed or seedling

ehaviour (1) behaviour absorption

5 .m SuEls T |2 Tl C pH2 pHIZ 3 = gﬁ 2o 2wl =2 .M 2o

P = 2o s 1= 1= & > c & onwmao o oo »| 32

35E |25 52| =252 2 |15 L3 L=z 2Slz= | &S

] 25 w3 g5l eE [ max | injmax mn |l 2 | 28 €3 £3]S EEICENRE
e v « s nm nm | nm nm a 29 ca U%m ﬁﬂm 23 18z

225 008 | 003 | 074 | 261 | 231|261 | 262 [0022310.0281)0.01440.02590.036710.0079|0.0231} 5~ UMP

Anode | 23 lode |02 | 050 | 267 | 2341267 | 245 |00175[0.036010.0241 0.062510.081010.049510.0124) Orotidine

ongin | 00 |036 | 035 | 062 | 262 | 230262 | 235 }00734 0.0195.0.016610.020110.0710(0:0492}0.0333| Uridine

Orin | 00 {049 | 036 |~066 | 259 | 227[284 | 241 10087 0.051210.0653] 0.0382]0.0749 [0.0333{0.0307| Uracil

Orgln | 00 |060 |05 | 076 | 264 | 233]201 | 244 00681 J523]0.0266) 0.03¢010.07800.0610{0.0532| Thymine

(1) FormIc: acetic acid buffer at pH2; voltage applicd 2500 v for 730/ minutes
(2) Butan - 01 - aceuic acid: water.
(3) Propan — 2 - 01 wnmonia solution: waler

(4) Propan - 2 - 01: conc. HCI: water.

110



. Table 2
Characteristics of identfied band components from the adsorbed fraction of
Hordeum vulgare seeds and seedling during germination and growth.

Electropnoretic Chromatographic Ultravlolet
behaviour® behaviour absorption Conceatration mole / seed or seedling )
=5 le £ ENENERERENERE

S = — =t < © © =
O P CR Ee R ] L TellE|EE) 2 E S
£ Z laglls s | 2 (= S| max | min| max | min; 23| 23 £3% | 83 g3 |28 |88 EE
Qo MmﬁmhRqu.. .MRFﬂm WRFW nm nm {nm nm | 2 @ S8 |cd |nud P8 |9 Ig¥ 8=
Anode 425 0.08 0.03 0.74 261 231 261 242 0.02531 0.0281} 0.0267] 0.0144| 0.044 | 0.0325 [0.0158 | % - UMP
Anode 4.75 0.18 0.2 0.50 267 234 | 267 245 0.0161| 0.0175( 00282} 0.0746{ 2.088 | 0.078 | 0.0416 | Orotidin
Origin 0.0 0.36 0.35 0.62 262 230 | 262 235 0.0620} 0.03251 0.0291] 0.0263} 9.0644| 0.0236 | 0.0173 | Uridine
Origin ! 0.0 0.49 0.36 0.66 259 227 | 284 241 0.0682] 0.0460 | 0.074 | 0.0273| 0.104 | 0.065 }0.0312 | Uracll
Orugin M 0.0 M 0.60 0.5 0.76 264 233 | 291 244 1 0.0487] 0.0151] 0.020 | 0.0230| 0.065 | 0.048 |0.028 | Thymine

(1) Formic : acetic acld buffer at pH;; voltage apptied 2500 V for / 30 / minuies.
(2) Butan - 1 - 01 : acelic acld : water.

(3) Fropan - 2 - 01 : ammonla solutlon: water.

4) Propan - 2- 01 - conc. HCL water.
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DISCUSSION

The production of pyrimidine constituents of Hordeum vulgare and
Hordeum distichum increased during germination and growth (Fig. 1-5) and
that confirms the operation of the orotate pathway in barley as in the other
plants (Buchowicz and Reifer, 1961).

6-Azauracil stimulates the production of the pyrimidines during germi-
nation and growth (Fig, 1-5). This suggests the presence of direct decar-
boxylation of orotic acid to uracil by orotic acid decarboxylase. However,
the operation of such path in wheat seedlings (Buchowicz and Lesnawiska,
1970), in peas (Ashworth er al., 1972, Al-Baldawi, 1976) and in the present
work, stimulation of pyrimidines production in Hordeum vulgare and
Hordeum distichum during germination and growth by 6-Azearacil supports
the existence of an enzyme catalyzing the direct decarboxylation of orotic
acid to uracil. Ths result is supported by those of Kulhanek er a/. (1965,
1967) who reported the existence of an enzyme responsible for the direct
decarboxylation of orotic acid to uracil in E. coli. This direct decarboxyla-
tion initiated due to the inhibitory effect of 6-Azauracil on 5-OMP
decarboxylase which has been reported previously (Handschumacher and
Pasternak, 1958; Pasternak and Handschumacher, 1959; Ashworth et al.,
1972).

The results (Fig. 1-5) show that exogenous uracil stimulate the production of
pyrimidine in Hordeum vulgare and Hordeum distichum during germination
and growth. This may be due to the reversal action of uracil on the inhibi-
tion caused by 6-Azauracil. This syggestion is supported by tha work of
Trotter (1949), Shimeno and Kinoshita (1963), Fujii (1963) and Ross (1965).
On the other hand, uracil stimulate the production of pyrimidines in plants
(Ross et al., 1971; Ashworth er al., 1972; Browm and Al-Baldawi, 1977).
This might be another explanation for the stimulation of pyrimidines
production in barley during germination after the addition of uracil.
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SUMMARY

Pyrimidine derlvatives have been investigated in Hordeum distichum and
Hordeum vulgare. The techniques used throughout this investigation
included, high-voltage electrophoresis, paper chromatography in different
solvents, followed by the use of spectrophotometry for quantitative
estimation of the compounds.

The results suggested that pyrimidine derivatives occur in barley as in
other plant species and may be formed through the orotate pathway.
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INTRODUCTION

It has been known that pyrimidines occur widely in the tissues of
animals, plants, and microorganisms. These pyrimidines occur in nucleic
acids and as free nucleotides and nucleosides (Brown, 1975). Pyrimidine
nucleotides serve not only as precursors of RNA and DNA, but also as
stores of high energy phosphate, constituents of certain coenzymes and
modulators of varlous enzymic reactions. Thus they play a vital role in
cellular metabolism (Jaff and Gutteridge, 1974).

Most reactions in the pathway leading to the biosynthesis of pyrimidine
derlvatives in certain microblal and animal cell have been known of
sometime (Reichard, 1959, and Crosbie, 1960). Some of these have been
tentatively established in plants ( Buchowicz and Reifer, 1962; King and
Wang, 1965; Wolcott and Ross, 1967; Ross et al., 1971; Ashworth et al.,
1972; Brown and Al-Baldawli, 1977). The enzymes involved in the orotate
pathway in plants have been studled by many investigators (Kapoor and
Waygood, 1961; Wolcott and Ross, 1966; Schwarz and Fites, 1970; Mazus
and Buchowicz, 1971; and Ong and Jackson, 1972). The pathway of
degradation of pyrimidine nucleotides in plants was reported by many
workers (Evans and Axelrod, 1961; Barnes and Naylor, 1962; and Pitel and
Durzan, 1975).

No investigations has been made of pyrimidine derivatives in barley
during early growth. To obtain a more complete picture, Hordeum distichum
and Hordeum vulgare have been examined with the main aim of identifying
and determining the relative concentrations of such compounds.

EXPERIMENTALI

Materials and chemicals used and methods followed in this work were
described in the first part of this series (Al-Baldawi and Shahinian, 1980).

RESULTS

Throughout this investigation, batches of 100 seeds, seedlings from 5, 10,
15, 20, 25 and 30-day old were used. The fraction adsorbed on charcoal
eluted with ethanolic ammonia, were redissolved in a small volume of 0.01
M-HCI and separated by high-voltage electrophoresis. When the current
was applied, some of the compounds were travelled to the cathode or to the
anode, others stayed at the origin.

1. Hordeum distichum

a. Compounds migrated towards the Anode: Three bands were migrated to
the anode when the current was applied. The first band was travelled 4.5 cm
from the origin towards the anode. As in uv-light, darker zones could be
seen within it, the band was taken to be hetrogeneous. The migration of
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this band was similar to that of S-UMP reference sample. The band was
eluted and purified by paper chromatography side by side with authentic
sample 5-UMP: in solvent 1, and was shown to be homogeneous (Table 1),
this band was eluted and rechromatographed in solvent 2 and in solvent 3.
This was confirmed by spectrophotometry.

The. second band was migrated 4.75 ¢cm from the origin towards the
anode. The migration of this band was similar to that of orotidine reference
sample. The band was eluted and purified by paper chromatography in
solvents 1, 2 and 3, side by side with authentic sample and was shown to be
homogeneous. Thelr spectrophotometric behaviour was also identical to
that of orotidine (Table 1).

The third band was migrated Scm from the origin towards the anode.
After elution and separation by paper chromatography in solvents 1, 2 and
3, the comnpound did not appear to be any of the more commonly occuring
pyrimidine derivatives therefore, it was neglected.

b. Compounds migrated towards the Cathode

Two bands were migrated 8.25 cm and 14 cm from the origin towards the
cathode after using the high-voltage electrophoresis under the same
conditions mentioned above.

Afier purification and identification by paper chromatography, the
compounds did not appear to be any of the more commonly occuring
pyrimidine derivatives therefore, they were neglected.

¢. Compounds stayed at the origin: After viewing the electrophoretogram
under the uv-light a broad heterogeneous band could be seen at the origin.
After elution it was subjected to paper chromatography in solvent 1 for
separation and identification side by side with the authentic samples,

In uv- light, three dark homogeneous bands could be seen of R values
0.36, 0.49 and 0.6 and they correspond to uridine, uracil and thymlne
respectively (Table 1). Their homogenity confirmed by re-chromatography
in solvent 2 and 3, followed by spectrophotometry.

2. Hordeum vulgare

High-voltage paper electrophoresis in formic: acetic acld buffer at pH 2
showed that 5-UMP and orotidine were the bands migrated towards the
znode, and that uridine, uracil and thymine were stayed at the origin.
Homogenity was demonstrable by paper chromatography in solvents 1, 2
znd confirmed by spectrophotometry (Table 2).

DISCUSSION

Osotic acid pathway has been shown to operate in different plant tissues
Bafier e @l . 1960 Buchowicz and Lesniewska, 1970; Wolcott and Ross,
e Ross er of . 1971; Al-Baldawl, 1976). In our present work the results
Makies 1 and 2) conﬁrm the presence of the orotic acid pathway in
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seedlings of Horueum vulg* re and Hordeum distichum, so it is expected that
the orotate pathway is of wide occurrence in plants, as well as in animals
and microorganisms.

Results presented in tables 1 and 2 suggested that pyrimidine contents of
Hordeum vulgare and Hordeum distichum are qualitatively similar to each
other. The pyrimidine contents of Hordeum distichum have more concent-
ratlon than that of Hordeum vulgare and that may be to the size of the
grains.

It could be seen (Tables 1 and 2) that the pyrimidines extracted from
Hordeum vulgare and Hordeum distichum are orotidine, 5-UMP, uridine,
uracil and thymine. It was not possible to detect even a small amount of the
other pyrimidines by the techniques used. This could be explained by
elther absence of these pyrimidines or their presence in very small amounts
due to their conversion to other pyrimidines and other compounds formed
by the orotate pathway. However, it should be mentioned that Buchowicz
and Reifer (1962) have reported that the concentration of orotic acid in plant
tissue is very small that they could not detect it even by spectrophotometer.

The concentration of pyrimidine bases is bigger than that of nucleosides
and nucleotides during germination and growth of Hordeum vulgare and
Hordeum distichum (Table 1 and 2). This suggests that pyrimidine
nucleosides and nucleotides may be formed from their bases and vice versa.
This is limited to the enzymes catalyzing these reactions. This suggestion is
supported by the work of Evans and Axelord (1961), Barnes and Naylor
(1962), Pitel and Duran (1975), and Al-Baldawi (1976).

REFERENCES

Al-Baldawi, N.F., 1976. Biochemical studies of pyrimidine derivatives in
plants. Ph.D. Thesis, University College of Swansea.

Al-Baldawi, N.F. and Shahinian, Edward G. 1980. The effect of 6-Azauracil
and uracil of production of pyrimidines in barley during
early growth. Iraqi J. agric. Sci. Vol. 15,

Ashworth, T.S., Brown, E. G. and Roberts, F.M., 1972, Biosynthesis of
willardine and isowillardilne in germinating pea seeds and
seedlings. Biochem. J., 129:897-905,

Barnes, R. L. and Naylor, A. W. 1962. Formation of B-alanine by pine
tissues supplied with intermediates in uracil and orotic acld
metabollsm. Plant Physiol., 37: 171-175.

124




Brown, E. G. 1975. Pyrimidine derivatives in higher plants. Phytochemistry,
14.856.

Brown, E. G. and Al-Baldawi, N. F. 1977. Blosynthesis of the pyrimidinyl
amino acid lathyrine by Lathyrus tingitanus. Biochem. J.,
_1_64 : 589-594.

Buchowicz*J. and Lesniewska, A. 1970. Conversion of orotate to uridine by
an acetone powder from wheat seedlings. Phytochemistry, 9 :
9:1083-1085.

Buchowicz, J. and Reifer. I. 1962. The synthesis of pyrimidine derivatives
in plant material using 6-C'* orotic acld. Acta Biochim.
Polon., 9 :63-70.

Buchowicz, 1., Rifer, 1. and Geric, 1. 1963. C** Carbamoy!-B-alanine as
precursor of pyrimidines in higher plants. Acta Biochim.
Polon., 10 : 157-162.

Crosbie, G. 1960. Biosynthesis of pyrimidine nucleotides in the nucleic acids,
Vol. III E. Chargaff and J. Davidson, eds. New York and
London: Academic Press. 323-48.

Evans, W.R. and Axelrod, B. 1961. Pyrimidine metabolism in germinating
seedlings. Plant Physiol., 36 : 9-13.

Jaffe, J.]. and Guuieridge W.E. 1974. Purine and pyrimidine metabolism in
protozoa. Actual Protozool., 1:23-35.

Kaopoor, M. and Waygood E. R., 1961. Enzymes of orotic acid metabolism in
wheat embryos. Plant Physiol., 36 : Supp. V.

Kiag J and Wamg , D. 196]. Blosynthesis of pyrimidines and their
derivatives in the wheat plant. Plant Physiol., 36, supp. V.

Mzrus B and Buchowicz, J. 1971, Activity of enzymes involved in
pyrimidine metabolism in the germinating wheat grains.

Phytochemistry, 11: -82.

Om=g. BL and Jackson, J. F.. 1972. Pyrinidine nucleotide biosynthesis in
Phaseolus aureus. Biochem. J., 129 : 583-593.

125



Pite), J. and Durzan, D. J. 1975. Pyrimidine metabolism in seeds and
seedings of jack pine (Pinus bankstama). Can. J. Bot., 53 :
673-686.

Reifer, 1., Buchowicz, J. and Toczko, K. 1960. The synthesis of the _
pyrimidine ring from L-Carbamyl! aspartic acid in excised
blades of wheat seedlings. Acta Biochim. Polon., 7: 29-38.

Reichard, P. 1959. The enzymic synthesis of pyrimidines. Adv. Enzymol.,
21:263-294.

Ross, C., Coddington, R. L., Murray, M. G. and Bledsoe, C. B. 1971.
Pyrimidine metabolism in cotyledons of germinating alaska
peas. Plant Physiol., 47:71-75.

Schwarz, O. J. and Fites R. C. 1970. The appearence of pyrimidine
nucleoside and deoxynucleoside kinase activities in peanut
axes. Phytochemistry, 9 : 1899-1905.

Wolcott, J. H. and Ross C. 1966. Orotidine-5-phosphate decarboxylase and

pyrophosphorylase of bean leaves. Plant Physiol., 42:
275-279.

126




127

I8M DY duco 110-Z-uwdord (y)

“1318M :UOIIN|0S BlUOWI LN *10-Z-uvdoaq (¢)

1318 :pI%8 311008 1 {(-z-uming @

SINUIW 10 A 057 poiddeerjdde aelj04 iz Hd e J3§)nq pje 1190w DIW0g (1)

ujwAiyg, 18900 | #¥T 167 €€ oz 9L'0 $0 ) - 090 000 uiguo
{51270 6LB0'0 | IvT 8T LZZ 65T 990 9¢'0 6v°0 000 uisuo
aujpun PELD'O | 96T 79T  ofz [4:14 90 SE0 9£'0 000 uifuo
suipnoIp SLIOO | SvT 19T pET L9 0s°0 o 81’0 SL'y opouy
dAN-S £CCO0 | Tz 19t 157 19 L0 £0°0 800 YA 4 opouy
paljiuapi SP3%s JUjW  Xew ujw  xew [SRUETY (I Z uaAjos [ Juaajos ujw g /wo uonmu
punodwoy [BuLioN 71 Hd ZHd RdUMRP Jo
PRI ©u T ou Y uonmfw | uopwan(y
Paas/ajow n
uopenuasuoy) uondIosqe 13[ojAenI ) LU ELTT] i
1noraeyaq spydm® o) nuouy) ,_._..!.E._E!x A

WP Wiy g inapm gy

10 Uopvyj paqronpw o) wosy myuaweduioy PURY polijiuapy ja !i
I *lqu],




-J91EM | DH OU0d (1o7-vedord ()

-131em -UOIIN]OS PlUOWIWE :0'7~Uedold (€)

-1l (PIIE o193 (0" -wEInd (7)

$31NUIW /0E/ 10§ A 00ST poijdde a3e1104 7 Hd 11 535)ng pioe anase juod (1)

sulmAyL L300
e 78900
sulplf) 07900
UIpPNoIO ~w~o.o
dJNN-S £570°C
palhuapl Spavs
purodwo) [PUION

paas/alow
UOJIE1IU30UC))

1nojaeyaq orydesdoeuiosyd

wwr 16T | £€T YT 9L'0 0 09'0 000 widno
1wz ¥8T | LTT 65T 99'0 6v'0 000 uidHo
9¢7 79T | 0€T TN 790 $€'0 9€°0 00'0 ug3uo
syt L9T | vET L9 050 (4] 81°0 SL'Y apouv
wr 19T | 1ET 19T vL'0 £0°0 800 sTY apouy
Wy WU | wu.  ulu | ¢ IudAjos 7 JUSA[OS [ 1U9AJ0S ujul Qg /U ucpesdiul
ULl Xeuwl ujw el uesid Jo
48:C tHO | u Ui Rt vopwBiN | uoneand
uondiosqge 13[01ABIN () ‘inolAeysq

s1as0ydondoy

|

-SPaaspoas 2/p5jna WNAPIOH J0 10PIBIY PagqIospe 1) Wolj S

791a8L

auodwod pusq PIYUIP] JO SIPSHAIBITL)

128



IraqiJ. agric. Sci., Vol. XV, December 1980

INCIDENCE OF MYCOTOXIN IN STORED CORN IN
IRAQ

Ayad Abid Alwahid Al-heeti, Ali H. El. Behadli and K.M. Al-Adil

Department of Plant Protection, College of Agriculture, University of
Baghdad, Abd-Ghraib, Iraq.

{Received 13 December 1980)

SUMMARY

Differnt samples of corn grains were collected from various locations in
Iraq. Each snmple was subjected to different analyses including grains
discoloration, identification of molds, and detection of their mycotoxins by
chemical, physical, and biological methods. The rasults ravealed that
discoloration was assoclated with mold contamination. Deteriorating fungi
were Aspergillus niger, A. flavus, A. fumigatus, A. terreus, Penicillium spp,
Fusarium moriliforme, Mucor sp., Rhizopus spp., Phoma sp., and Alternaria
spp. Seventy-nine percent of 4. flavus isolates were abie to produce
aflatoxin B,. However, the naturally contaminated stores were 45% with
amounts ranging betheen 107 and 700 ppb. On the other hand, 30%
F.moniliforme 1solates were capable of producing zearalenone with a
percentage of contamination reaching to about 27.2%. Biological test
indicated that extracts of corn invaded with 4. flavus and some other fungi,
exert toxigenic effects on chicken embryos. In conrtast, zearalenone
contaminated samples showed no effects on these embryos.
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INTRODUCTION

Stored products are often contaminated with fungi, and some of them
produce toxins which form a major hazard to the consumer. Corn (Zea
mays L.) grains are usually attacked by fungl and bactria both in the field
and in store yellow mold is caused by Aspergillus flavus, and it is considerd
to be a dangerous disease of corn in the field (Brunside et al. 1957; Lillehoj
et al. 1975; Rambo et al. 1972; and Tuite, 1961). Stored corn grains also
form a suitable medium for growth of 4. flavus and also for the production
of its toxins (Anderson et al. 1975; Hesseltine et al. 1966; Shotwell et al.
1964, Shotwell et al. 1976; Shotwell et al. 1972; and watson et al. 1971).

Toxic effects including estrogenic and mycotoxicosis symptoms were
observed when swine were fed on mold-deteriorated grains (Cornnel and
Johnston, 1967; and Detory et al. 1971).

Another toxin producing fungus that attacks corn grain is Fusarium
moniliforme which produces zearalenone (mirocha and Hamer, 1975;
Shotwell et al. 1976, and Urry et al. 1966). In Iraq Particularly no
information concerning the production of Mycotoxins on stored grains and
food is available. Preliminary work carried out by Al-Adil at el (1977) has
indicated the presence of Aspergillus flavus and its toxins particularly
aflatoxin B, in different grains and some food stuff coliected from local and
commercial sources in and near Baghdad.

Studies have been taken up recently on this important problem and the
results obtained are reported in this paper.
This work has been carried out under two headings namely:
1- Isolation of the various species of fungi associated with stored corn and
identification of the toxicogenic isolates.

2- Chemical, Physical and biological determination of Mycotoxins
particularly aflatoxins and zearalenone, produced by some of these
isolates.
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MATERIALS AND METHODS

Sample collection and preparation:

Representative samples of corn grains were collected from stores in 1977
from the fall cron, and from different provinces in Iraq including Baghdad,
Dayala, Babylon. Karbala, Wasit, Qadisyiah, Arbil and Altamim. Samples
were examined for detecting diseased and damaged grains which showed
discoloration and cracking.

Isolation of Fungi:

Grains were surface sterilized by 1% NaOCI for two minutes, washed
twice with sterilizer distllled water, placed separately on acidified Czapeks
agar and Incubated at 25°C + 3, for 5-7 days. Fungi emerging from the
diseased kernels were purified and maintained on PDA slants for further
work such as identification and toxin extraction,

Toxicogenic isolates and their toxins on stored corn:

In order.to test the capacity of the different fungal isolates for producing
Mycotoxins, thirty seven of them from dlfferent samples were grown of
yeast extract-sucrose media for 14 days at 25°C+2 (Daris et al. 1966). Also
twenty Isolates of F. moml(forme were tested for Zearalenone production at
24-27°C and at 12-14°C (Mirocha and Hamar 1975). One Kg each of the
diseased corn sample was collected, ground, and kept in deep-freeze until
the time of analyses. Standard aflatoxin B,, B2, Gi, G2 were purchased from
Calbjochem (Los Angeles California, U.S.A). Appropriate standard
solutions were prepared in chloroform. Zearalenone crystals were disolved
in chloroform. to prepare the standard solution.

Extraction of Mycotoxins

Fifty grams from each corn sample, were extracted and cleaned up
according to the method described by Seitz and Moher (1976). Fungal
cultures were extracted and cleaned up as described by Jones (1972), and
Seitz and Moher (1976) method was used for Zearalenone extraction.

Mycotoxin analysis:

All extracts were examined for their aflatoxin and Zearalenone content
by thin layer chromotography techinque. Glass plates coated with silica gel
G with a thickness of 0.25 mm were used in this study.

The spotted plates were developed in chloroform and Methanol (97:3)
and the spots were detected by UV lamp (256; 365 nm). Confirmation was
made on plates by application of two dimensional seperation ad spraying
with H,SO,: Methanol (90:10) as discribed by Romer (1973).
Semiquantitative determination of aflatoxin B, in the samples were made
by comparing the fluorescence of the standerd spots. Quantitative
determination was also done by using UV Spectro photo meter (Model 25
Beioman) with the aid of standard curve (Fig 1.) To confirm the presence of
myeotoxins in the studied samples biological test using chicken embryos
F:Z. w out as discribed by El-Behadli (1975) and Mclayghlin et a/
i
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Regarding F. moniliforme, it was observed that only 30 percent of the
isolates were found to produce Zearalenone (Table 5).

Natural occurance of aflatoxin and zearalenone:

Chemophysical anaylses showed that samples collected from the
provinces of Arbil, Altamim, Dyalish and Babylon, were contamimated
with aflatoxin B; (Table 6), the contamination being in the range of
0.107-0.7 ppm (Table 7).

Zearalenone, however, was detected only in the samples from Baghdad,
Dyaliah and Altamim (Table 8). Biological tests showed that extracts of
deteriorated grains were texic to embryos and the high percentage of
mortality was related to the presence of aflatoxin B, (Table 8).

RESULTS

Grain damage and fungi survey:

Naked eye examination showed that 50.8% of the grains were discolored
and 5.25% were cracked (Table 1). The survay indicated the presence of the
following fungal genera, Aspergittus, Fusarium. Penicillium. Rhizopus,
Alternaria, Mucor and Phoma with infection percentages of 75.01, 17.84,
4.8, 1.8, 0.75, 0.2 and 0.17 recepectively (Table 1). Aspergillus was found to
be the dominant genus followed by Fusarium. Aspergillus niger group, and
A. flavus link ex Fries were the important species of Aspergillus isolates,
while E. moniliforme Sheldon was the only species of Fusarium that was
observed In these studies. A very high percentage (27.63 %) of this species
was isolated from the discolorated grains (Table 2).

Among the twenty isolates of 4. flavus, sixteen were found to be
aflatoxin producers. on the other hand, among the other fungi only one
isolate of Penicillium showed the ability to produce aflatoxin.

These studies also showed that aflatoxin B; was the only toxin produced
by the toxicogenic isolates of A.flavus and Penicillium (Table 39. Quantitative
determinations revealed that aflatoxin B, was produced in the range of
0-300 ppm (Table 3). Presence of this aflatoxin was also detected by UV
absorption technique (Fig 2) Biological test using chicken embryos also
confirmed the production of the aflatoxin B, (Table 4).

Under field conditions, atlatoxin B, was detected in the grains two weeks
after inoculation, and its quantity increased with time (Fig 3).

DISCCUSION

The change in the color of the deteriorated grains may be related to
fungal metabolites or to heat created by fungal activity. The results
indicateed that the genera Aspergillus, Fusarium, Penicillium and Rhizopus
were dominant, and capabale of deterioration of grains under storage
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conditions. This finding agrees with the results of christensen 2=
z(aufmann (1968); Lopoz and Christensen (1967), and Moubasher e &
1972).

The variablity in the percentage of infestation between different locatsons
may be due to one or more of the following factors:

1- Difference in the water content of the grains resulting from different
conditions during harvesting and storage.

2- Difference in the infestation with storage insects. The results of this
work also indicated that there are no variations in the percentage of
infection between the cracked and non-craked grains. in contrast,
Koehler (1957) reported that this percentage was higher in the cracked
grains. Cracks on kernels have developed in the present study under
unfavorable conditions for fungal growth. Regarding the mycotoxin
production, the results showed that 4. flavu is the most dangerous
organism because of its ability to produce aflatoxin B;.

The biological tests confirmed the presence of the aflatoxin B, and also
showed that some of the non - aflatoxin producing isolates may have
other unidentified toxic metabolites and as a consequence increased the
chicken mortality in the bloassay tests. A similar report was made by
El-Behadli (1975). Absence of aflatoxins other than B, in corn infested
with 4. flavus was also noted by Trenk and Paui (1970), and Watson et a/
(1971) The other mycotoxin Zearalenone was only detected in a few
locations probably because of the favorable temperature for the
production of this toxin was not avalable during the time that corn grains
were produced or stored . Eugenion and etal (1970) also made a similar
observation.

Table 2 Percentage of fungi infection in corn grain.

Percentage of infection

Fungus - -

Non discolorated Discolorated Cracked

grain grain grain
Aspergillus flavus 32.72 43.09 28.57
Aspegillus niger 4345 358 42.85
A. fumigatus 5.09 4.72 8.0
A. terreus — 1.09 —
A. Ochraceus -~ 1.36 —
Fusarium moniliforme 21.8 27.63 24
Mucor spp. 0.36 0.36 —
Penicillium spp. 3.27 2.54 1.14
Alternaria spp. 0.727 — —
Rhizopus spp. 6.54 5 8.57
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Table 3 Concentration of aflatoxin B, produced by different isolates of 4.

flavus.

Isolates source  A4. flavus  ppm*of Aflatoxin

Isolates B;
Baghdad 1 40-60

2 -

3 60-80

4 _
Babylon 1 60-80

2 60-80

3 80-100
Altamim 1 -

2 80-100

3 60-80

*Dyaliah 1 200-300

2 80-100

3 2-4

4 4-6
Arbil 1 200-300

2 200-300

3 6-8
Karbala 1
Wasit 1 -

+8eml quantitative determination was done by TLC.
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Table 4. Toxicity of corn moulds to chick embryo.

Treatment

Mortality Toxicity
- %)y

Drilling 16 -
Ethanol 14 -
YES 38 -
Aflatoxin B,10 g/ml 100

A. niger (Babylon 1) 29 -
mucor spp (Arbil 1) 72 X
Penicillium spp (Dyaliah 3) 57 X
A. flavus (Arbil 2) 100 X
A. flavus (Dyaliah 1) 100 X
Paicillum (Babylon 2) 73 X
Rhizopus spp. (Qadisylah 10) 79 X
A. niger (Baghdad 8) 79 X
A. fumigatus (Arbil 1) 86 X
Alternaria spp. (Karbalia 1) 43 X
A. tereus (Babylon 3) 18 -
A. ochraceas (Arbil 1) - 73 X
Rhizopus spp. (Babylon 2) 64 X
Penicillium spp. (Arbil) 79 X
Penicillium (W asite 2) 57 X
A. terreus (Babylon 1) 65 X
Penicillium spp. (Baghdad 1) 100 X

1 Extract caused above 40% mortallty were considered toxic.
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Table 5 Amount of Zearalenone preduced by different isolates of
F.moniliforme.

Isolates F.moniliforme Zearalenone

Isolates

Altamim 1 -

2 ++

3 .
Arbil 1 -

2 .

3 +

4 R
Baghdad 1 -

2 -

3 ++

4 +

5 .

6 At
Babylon 1 -

4 ++

6 -

7 -

8 .
Wasit 1 -
. ) i

+ Fluoresoent intensity

Table 6 Natural occurence of 1Aflatoxin and Zearalenone in stored corn.

Sample source Mpycotoxins
Aflatoxin Zearalenone
Arbil (1)* +B -
Alamim (2) +B +
Dryaidiah 2) +B +
Baghdad (2) ) M
Karbilia 2) _
Waske 2) . -
W= () - .
Sabwicee (3) - .
Babwicee 2) +B .
Iarwicme L) +B .
Cmdisras 2) - .

T samge (1 = = slo, 2=Pile
S mymiicad fremg 4 = i sieed basket)
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Table 7. Quantitative determination of Aflatoxin B, in stored corn.

Sample Aflatoxin By Alfatoxin B,
source determined by determined by
TLC (ppm) spectrophotometer

(ppm)

ARBIL ()" 0.12-0.16 6.147

Babylone (4) 0.4-0.6 0.378

Babylone (2) 0.1-0.2 0.107

Dyaliah (2) 0.6-0.8 0.7

Altamim 2) 0.4-0.2 0.134

Spiked corn

grain with 0.6-0.8 0.72

I ppm aflatoxin B,

"Type of storage 1 = in silo. 2: pile, 4: in steel basket

Table 8 Toxicity of corn grains extracts to chick embryo

Treatment! Conc. Mortality Toxicity
Drilling 7 -
Ethanol Absolute 7 -
Aflatoxin 0.1ug /ml 64 +
‘Zerealenone 7.5 ug /ml 36 -

Non infected

corn X 50 41 -
Babylone (2) X 50 71 +
Babylone 4) X 50 100 +

Arbil (1) X 50 93 +
Qadsyiah (2) X 50 56 +
Wasite (2) X 50 47 +
Dyaliah (2) X 50 100 +
Baghdad (2) X 50 57 +
Altamim 2) X 50 93 + :

x.Exlracl causing above 41% mortality were considered toxic.
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Absorbition at 360 nm
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Fig 2 Ultraviolet absorbition as a fortification test for aflatoxin B
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SUMMARY

In this some study physical and chemical methods to control corn
deteriorating fungi in storage were evaluated. The results indicated that
ventilation of stored corn was very effective in prevention of fungi growth
as a result of lowering the moisture content of the grains. Further, it was
found ventilated corn contained very low amounts (if any) of aflatoxin and
zearalenone compared to nonventilated stored corn. On the other hand,
chemical treatments with Luprosil and Tecto were also found to be effec-
tive in controlling fungl and their mycotoxins.
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INTRODUCTION

Considerable published research data have indicated the important role of
fungi in the deterioration of stored corn. Several fungi were isolated from
the stored grains (Al-Heeti et al. 1977, Assawah and Elarosi, 1960; Barron
and Lichtwardt, 1959; Bothast er al. 1974, Christensen and Cohen, 1950,
Koehler, 1957; McMohan er al. 1975). In addition, several mycotoxins were
detected in stored corn particularly aflatoxin and zearatenone (Al-Heetl et
al. 1977, Anderson et al. 1975, Ciegler and Ajl, 1971; Davis et al. 1966;
Detory et al. 1971; Hesseltine et al. 1966, Rambo et al. 1972; Romer, 1973;
Shotwell et al. 1964, 1970; and 1972).

Consuming grains or grain products contaminted with fungi and toxins
are likely to cause health hazards and therefore effective steps to prevent
mould growth and the production of the mycotoxins in agricultural
commodities are to be taken urgently. Among the different chemical and
physical methods available for the control of mould growth on corn is the
application of propionic acid which has shown high promise In protecting
the stored grains from molds and other fungl and at the same time has
enhanced their nutritive value as animal feed (Jones et al. 1970, 1970; and
Sauer et al. 1950).

Also providing adequate aeration was found to be effective in protecting
grains from fungal invasion (Christensen and Kaufmann, 1968; Converse et
al. 1974; and Kelly, 1940).

The present work was undertaken to evaluate some chemical and
physical means of controling mould growth on stored corn under
conditions obtalned In Iraq.

A- The effectivness of aeration in suppressing the fungal growth and
mycotoxin production. (was tested).

B- The effectivness of two chemicals, Tecto (60%)

2- (4- Thiazylol) - benzimidazole and Luprosil (99.5% Proplonicacid) in
preventing fungal growth and inhlblting mycotoxins was evaluated.

MATERIALS AND METHODS

Aeration methods (Physical control):

In these experiments two tightly closed experimental wooden silos (1.5 x
1 x 0.5 m) were used and placed In the abu-Ghraib store center of corn.
Each silo was provided with two openings alternate in positions, one
upwards (for alr entrance) in the right and the other downwards (for air exit)
in the left. One of these sllos was provided with an electric ventilator (8
inch) fixed at the upper opening. With the aid of an attached timer, the
ventilator was operated and turned off alternatively after every six hours.
The second silo was left without this type of arrangement. These two sllos
were filled with fresh harvestev corn to a height of 120 cm. The moisture
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content (28.5%) of the grains was determined by the oven method before
they were placed in the silos. This experiment was carried out for 173 days.
After this period grain samples were taken from the top layer (0-40 cm),
middle layer (40-80cm), and bottom layer(80-120 cm), for mould estimation
and mycotoxin extraction.

Chemical meinods:

In these experiments two chemicais including Luprosil* and Tecto were
used. Three kilograms of cobbed and decobbed grains were checked for
thelr moisiure content (26.43%) by oven. method and treated with the
chemlcah Four concentrations of Luprosil (0, 6.5 x 10°, 11 x 10°, and 20 x
10’ pom) were used directly with grains and four concentratlons of Tecto
0,1438.8, 2877.8 and 5035.8 ppm) were used by immersing the grains in
each concentration for 1S mins and then exposing them to sunlight for 2
hrs. The treated grains were kept in metal bags and were kept at the
Abu-Ghraib store center of corn for 173 days.

Sample evaluation:

Grain discoloratfon was evaluated on the basls of colur change induced
by infecilon, and the molsture content was measured by the oven method
which consisted of drying 100 gm at 103 C°for 72 hrs in forced-draft oven.
Whiie the losses in the dry welght of the grains was determined by
welghing 500 cc of grain after drying.

Isolation of fungi:

Grains were surface sterilized by 1% NaOCI then washed twice with
sterilized distilled wated and placed separately on acidified czapeks agar.
The' petridishes were incubated for 5-7 days at 25 C°+ 3. The assoclated
moulds and other fungl were identified and the percentage of infection was
determined.

Detection of mycotoxin:

Fifty grams from each sample were extracted and cleaned up according to
the method described by Seitz and Moher (1976). All extracts were examin-
ed for the occurence of aflatoxin and zearalenone by thin layer chromato-
graphy. Glass plates were coated with silica gel (0.25 mm) and spotted plates
were developed in chloroform: Methanol (97:3). Spots were detected under
UV lamps 9 (256,365 nm).

RESULTS

Physical control:
Moisture content, discoloration percent, and dry weight: The results
indicated that there was a decrease in moisture content in the ventilated silo

99.5 % propionic acid supplied by BASF Company.
60% 2-(4-Thiazylol)-benzimidazol supplied by MSD Company.
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as compared to the non-ventiiated cne. Also there were sigaificant
variations in the moisture content among the layers In a silo. Further grain
discoloration was observed markedly in (he non-ventilated silo and the dry
weight of grain decreased more in the non-vendlated silo as compared (o
the ventiiated one (Table 1),

Mould develcpmen

In both silos Aspergﬂ[us Havus link ex. fnu A. niger, A. fumigaius,
Fusarium moniliforme, Rhizopus sp., Penicillium spp. were the fungl that
were isolated. However, there was a clear difference in the percentage of
infection between the two silos. High percentage was noticed in the
non-ventilated silo. The areation had decreased the percentage of infection
with F. moniliforme from 44.6 % in non-ventiiated siio to 13.66% in the
ventllated one (Table 2). Also it had same effect on the growth of
Penicillium spp and Rhizopus spp.

Aflatoxin and Zearalenone production:

Chemical analysis of gralns from bLoth types of silos Indicated the
presence of zearalenone with a high concentration in the grains from
non-ventilated silo. On the other hand, aflatoxin was not detected in the
grains from either siloes (Table 3).

Moisture content, discoloration percent, and dry weight:

Moisture content of grains markedly decreased in cobbed grains (7.2 %) as
compared to the decobbed grains (10.01 %). The percentage of discoloration
grain was high in the non-treated grains as compared to the chemical
treated grains (Table 4). Furthermore, the dry weight of grains decreased
more in the non-treated grains gs compared with the treated.

Mould development:

The dominant fungi that were isolated from the corn grain samples were
Aspergillus flavus ling ex. Fries. A.niger, Aspergillus fumigatus, Trilhothecium
roseum, Fusarium moniliforme, Penicillium spp. and Rhizopus spp. However,
their infection percentages were varied according to the treatment. The
highest infection percentage was found in the nontreated grains, followed
by Tecto treated and Luprosil treated grains. Concerning chemical activity,
Tecto was not effective against Rhizopus spp. regardless of the
concentration used (Table 5).

Aflatoxin and Zearalenone production:

In all tested samples zearalenone was not detected, on the other hand,
aflatoxin was detected In the non-treated grains. Decobbed grains were
treated with 1438.8 and 2877.8 ppm of Tecto (Table 6).
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DISCUSSION

Concerning the physicali means used in this investigation, the results
showed that there was a difference in the moisture content between the two
silos which might have resulted from different ventilation conditions
prevailing In them., However, the difference In the moisture content
betweern: the different layers of ventilated sllo may have resulted from a lack
of air low uniformity provided bv the ventilator. This is in agrreement with
the resuits of Christensen er a/. {1550} and Convers et al. (1974). On the
other hand, little decrease in the moisture content of the non ventilated silo
was observed, parlicularly in the middle and bottom layers, because it was
not In coniact with the surrounding environment. In a closed environment
water s usually accumaulated and provides a favorable condition for fungal
growth. However, ventiiation usually changes the environment and
decreases the water content and the temperature that suppresses the fungal
growth. Many researches have reached the same conclusion (Christensen et
al., 1959, Christensent and Kaufman, 1968; Convers et al., 1974; and Kelly,
1940). Ir: the non-ventilated stlo the activity of fungal growth was related to
discoloration and loss In dry weight.

Aflatoxin could not be detected In either silo. This can be explained by
the fact that the i1solates of 4. flavus were not produced or the conditions
were not favorable for toxin production. Competition between 4. flavus and
other microorganisms may have an important role in suppression or
decomposition of the produced aflatoxin. This phenomenon was observed
by Jarvis (1971) and Goldblatt (1969). However, Zearalenone contamination
was high in the nonventilated silo, because the favorable conditions for
fungal growth and toxin production were available. These results were in
agreement with the results of Eugenion (1970).

Concerning the chemical treatment, both Iluprosil and Tacte were
recomended, because of their safety to animals (Jones et al. 1970, 1974,
- Sauer e/ al. 1950; and Thomas, 1975). Treatment with low concentrations
(6.5 X10° ppm) of luprosil showed high effectivity to prevent corn
deterioration caused by fungi for a period of 173 days. Similar results were
obtained by several researchars (Jones et a/ 1970, 1974; and Sauer et al.
1950).

Also production of aflatoxin was reduced by chemical treatment with
luprosil and Tecto. However, luprosil was superior in all concentrations
used (6500, 11000, 20000), as no aflatoxin was detected. Tecto eliminated
the production of aflatoxin totally only at the highest concentration (5038.8
ppm). Therfore luprosil can be recommended for stored corn. Beside its
high effectivity it is considered a safe chemical and Increases the
dlgeztlblllty of treated corn by the cattle (Jones et ¢/ 1970,1974; and Sauer et
al. 1950).

The cffects of these chemicals on zearalenone production could not be
assessed In these studies because the samples used appeared to be free from
this mvcotoxin,
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TABLE 1. Effect of acration on moisture content, discoloration and dry weight of corn.

Aerated sllo Non aerated silo
Location Moisture Discolorated Waight of Molsture Discolorated Weight of
tn Stlo content grain 500 cc contont  graln 500 cc
graln graln

% % (&m) % % (gm)
Top layer 9.75b 05b 199.76 ¢ 10.6 b 11.75b 139.7d
Middie layer 1lc¢ 13.25¢ 189.8b 15.5d 49.5¢ 168.5¢
Bottom layer 10.25bc 10.75¢ 185b 145¢c S0c 155b

* Means followed by the same Jetter are not different at p. 0.05.

TABLE 2. Effect of aeration on fungi and their percentage of infection in stored corn.

Percentage of grain infection

—lp—
Aspergillus Aspergillus Aspergillus Fusarium Rhizopus Penicillium

Treatment flavus niger Sfumigatus moni[ifonhe Spp. spp.
Aerated sllo

Top layer 4 9 S 10 0 0

Middle layer 22 6 8 17 0 0

Bottom layer 13 13 4 14 4 0
Average 13 9.33 5.6 13.66 1.33 0°
Non aerated stlo

Top layer 4 6 4 14 0 |

Middle layer 28 26 0 52 25 Q

Bottom layer 25 28 8 68 15 S
Average 19 18 4 44,66 13.3: 2
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Decobbed corn grain

Cobbed corn grain

TABLE. 3. Effect of aeration on mycotoxin production in stored corn.

Treatment

Aflatoxin

Zearalenone

Aerated silo
Top layer
Middle layer
Bottom layer

Non aerated silo
Top layer
Middle layer
Botom layer

P —

++

+ intensity

TABLE 4. Effect of chemical treatment on grain discoloration and dry weight of stored corn.

B Graln discotoratlon  Average Welght of 500 cc Average

g Treatment (%) gralns (gm)

§: Non treated 41 f 4] 176.75 a 176.75

3 6500 18.06 cde 182.4 cd

3 1100 7.1ab 9.35 185.2 def 187.1

&1 20000 29b 193.73 ¢

s 1430.8 17.35 bede 179.5 ab

< 2887.8 13.7 bed 14.3 179.7 abc 180.7
5305.8 110.95 abe 183.1 cde

5| Nontreated 15f 15 210.32a 210.32

31 6500 4.3 abed 217b

z 11000 0.75ab 1.7 2181b 2166

§ 20000 0.15a 217.8b

] 14388 5.55 bade 217.2b 216.8

I| 28878 4.95ab 3.94 215.6 b

=z 5305.8 1.32 abed 217.8b

-l foiiow od by the same letter are not different atp . p > 0.05
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TABLE 6. Effect of chemical treatment on Aflatoxin and Zearalenone

production.

Decobbed corn Cobbed corn
Treatment Aflatoxin Zearalenone Aflatoxin  Zearalenone
Untreated +++ - + -
5| 14388 s - - -
e 2887.8 + - - -
=1 5038.8 - - - -
S| 6500 - - - -
3 | 11000 - - - -
g | 20000 - - - -
+ intensity
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FIRST RECORD OF WHITE MOULD DISEASE ON BEAN
PLANTS IN PLASTIC HOUSE

Ali H. Ei-Behadti and Ayad A. Al-Heeti
Department of Plant Protection. College of Agriculture,
University of Baghdad. Abu-Ghraib, Iraq.
(Received 30 November 1980)

Bean (Phaseolas vulgaris L.) is one of the important vegetable
crops in Iraq. Usually it is 1grown in covered plastic houses in
winter. A disease in April 1980 was observed at Radhwamyia,
Baghdad. The disease was characterized by brown necrotic
patches on leaves and branches, and water-soaked lesion with
white growth on pods at different stages of developments (Fig,
I). Along with mycelium numerous black or brown scierotia
were observed. Eventually the infected plants died.

According to our identitication the fungus was identified as
Sclerotinia sclerotorium (Lib.) de Bary (Fig.2).

As it is well known white mould is cosmopolitan In
distribution (Young, 1936; Anderson, 1941; and Zaumeyer et
al., 1949), and has the ability to persist in soll as resistant
sclerotia. It is very difficult to control this fungus (Tanrikut and
Vaugh 1951).

Although, white mould disease on beans had not been
reported earlier in Irag, but El-Behadii and Al-Azawi (1977)
first reported this fungus on cucumber.
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Pig.(1). Infected bean plant with
Sclerotinia sclerotorium

a.branches
bopodﬂ




Fig,(2).Culture of Sclerotinia sclerotorium
on PDA showing white mycelium and
aclerotia,
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THE SUSCEPTIBITITY OF SOME CORN CULTIVARS TO
CORN STEM BORER (SES4MIA CRETICA LED)

Abdul M.H. Moonas, Khalid M. Al-Adil, and Hameed C:Ali
College of Agriculture, University of Baghdad, Abu-Ghraib.

SUMMARY

A fleld experiment on corn (Zea mays L.) was conducted for two seasons
(spring and autumn) in 1977 at the Agricultural Experiment Station,
University of Baghdad. The main objective of the study was to compare the
susceptibility of different cultivars of corn namely Neelum, Akbar, Texas
34, Pride of Saline, Gl, LG 11, and Din-Profesky to corn stem borer
(Sesamia cretica Led.) which has been the most destructive Insect of corn in
Iraq. A randomized complete block design was used with three replications
In a silt clay loam soll.

Field evaluation of selected corn cultivars indicated the susceptibility to
stem borer. In order of thelr susceptibility, Neelum was the most suscep-
tible cultivar in both seasons in comparison with other cultivars. However,
the cultivar Din-Profesky had low percentage of Infestation. Several factors
might be responsible for the tolerance of cultivars to this pest including
variation in the genetic constitution which cause differences in the level of
toxic secondary substances such as HCN or morphological charactersitics
(plant helght or leaf thickness and roughness).
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EFFECT OF GIBBERELLIC ACID (GA;) ON VEGETATIVE
CHARACTERS AND FLOWERING OF GERANIUM

(PELARGONIUM ZONALE)

Dhia Yassen Al-Rawi and Moosa Dawood
Department of Horticulture. College of Agriculture, University of Baghdad,
Abu-Ghraib.

SUMMARY

A study was conducted on Pelargonium zonale to investigate the effect of
GA; on the vegetative growth and flowering characters. The investigation
was carried out inside the lath-house of the Horticulture Department,
Agriculture College, Agu-Ghralb. GA; was applied as sprays on the foliage
on April 15 and 25, 1979, and third time on May 5, 1979, on both vegetative
growth and Flowers. The applied concentrations were 0, 100, 150, 200, and

250 ppm.

The results have shown that there were significant differences among the
heights of the plants, and were In direct proportion to the increased con-
centration except in the last treatment. The highest increase in plant height
was obtained in 200 ppm treatment. Also significant differences were
obtained in flower diameter, and the maximum effect occured in 200/250
pp. treatment. Non significant differences were seen In lengths of flower
stems, except in the ppm 250 treatment, which has shown a significant

difference.

In view of the results obtained here, geranium plants should be treated
with 200 ppm of GA;. Such treatment warrants marketable pots with
flowers of good quality and size.




hele | & giae 555 o 33 30 oda o W1 5,050 Juolowll lgh) ¥atan @ 30
Jalol dyb 3 Dyime 2345 g ) o) G 0pllly e55 250 SS9
5 Do sl il clls Glo dpand) Jo ¥y o gt 5 o
varle el Bl Jals ol W we e ) Jeogdl (0 3,0
cOsellly #3200 5550 (GAY) ks !



Grail) ol Sl o (GA,) iyl paals 3G
(Pelargonium Zonale, W.) fJ:s‘.):',-'.J‘ LA W) d 2ol

2310 (uge $91 ) oy £l
ey L8/ Lad) ol

(VA7 07 XV ] &,

Lo M)

2P 7l WS _imdl el il LA A 3t 6o
2233 G ol lis e (GAY S o) anls 36 L0 Gy
A5y «Light red» o Pelargonium zonale, posleadl UL 3
5200 . 150 (100 . yio » b padl Janls e 5815 L causal
oalidly Jte Gl La cpiege @ 3y GLY e (s, 0plll o5 250
3 U3y I aegll @ e Jlas¥ly GLYY Gley ol et o castally
comle gt e gl
Nan o Ly flas] Gyp a0 Gle Ll B8 cds o3
5y lize gL, Y1 STy % 0 Sy Jog bl UL (5,050 5
Jeam 35y - Rl 3 Janzdl Gle¥) 83 e Baazdl 58130 e B0,b
3l ) o) ol QIS L pdly 5o 200 58 B gl el e
Jans el o Juam iy assizl) 581,30 et B R gime 305 Ja3Y) Uit
J) Ml arer ol Wy . sl 232 250 4 200 0 58,3 o) Jaazdy




inserted Hghtly and clearly in soft pencil
on the drawing.
should not reproduce the same data. The
approximate position of tables and
figures should be noted in the text,

Tables and figures

PLATES should make a definite contri-
bution to the valuc of the paper and

the number submitted should be kept to
should be good
quality, unmouated, glo:sy prints and be
lightly numbered in pencil on the reverse
side.

8 minimum. They

STYLE. Experimertal details wund
Tesults should be recorded in the past
tease and there chouid be no uinec:ssary
repatition er loose phrases, Manuscripte
are lkely to be returncd for mo:ifization
if the presentation 1s not
precise.

clear and

LAYOUT. The Editorial Board do not
Insist upon 8 rigld format but it is
u.uxly convenient to divide the paper
fato sectioes e.g. Introduction, Materials

2nd Mcethods, Results and Discussion.

An excess of haadiegy and sub-headings
should be avoided

SUMMARIES of papers (Engiizh ana
Arabic) are placed at the beginning of
the text, The summary sghould ope
factual and suitable for use in absiract-

ing journals; paragraphs should not be
numbered.

REFERENCES. The

should be given in the form-Surname of

bibliography

zuthors initlals, year of publicaticzn (in

parcnthesls), title ol paper, name of
journal (abbreviated according to the
V7orld List of Sclentific Per'odicals, 4th
edn., Butterworths, London), voium: andd
pages of reference '(mclud.lng closing
page‘). Referenceg should be {n alpha-
betical order. In the text a reference
should be quoted by the anthors' name
and date (In paranthesis). Wicre there
are nmore than two authors, the refercnce

1o the text should indicate the name of

the first author followed by et. al,

OFFPRINTS. Cortributers will

recelve 25 coples of their papers free.

bgh a1 3 gladi o)
VAT LS YY0 ohi

id




OONTENTS

A.A.AL-RAWI. Heritability estimate of birth weight in dairy cattle .................

A A AL-RAWI, A.A.AL-CASSEY AND S.I.SAID. Studies on the shape of the
lactation curve with special reference to the repeatability estimates . .................
A.A.AL-RAWI, S.I.SAID AND A.A.AL-CASSEY. Some factors affecting-the shape of
w714 Lo+ T vt P o
BASHER T.0.AL-TEKRETI AND KHALID A.AL-SOUDI. Genetic studies on egg
charactersin Japanese Quall . ...ttt i i i

R.A. YOUNIS AND A .H. ALWASH. The effect of different proportions of urea in the
ration on fattening and carcass performance of Awassilambs .........................
R.J.AL-ZUJAJI AND H.EL-HAMMADI. Effect of different floor densities on broiler
. performance under standard and hot temperature ..............ccooviiiii i,

. RJ.AL-ZUJAJI AND A.A.AL-KAFAWI. Body growth of chicks fed on rations
supplemented with dessicated thyroids, potassium iodide and L-thyroxine and reared
under high environmental temperature .............co.coviiiiiiiiiini i,
A.H.ALZUBAIDI. Cation exchange characteristics of some alluvial solls of Iraq ..
IBRAHIM M.A. AHMEDI AND WALEED K. AL-AGIDI. The most. extenslve soil
cateana in Amerfah College Farm .....................o.
M.LHAQ, ATTAULAH, G.R.SANDHU AND A.SATTAR. Salt tolerenoe, fon uptake
and quality of fodder swank (Panicum colonum) . ................c.ceeveeiiiirennnnni.

HAMEED C.ALI AND A M. AL-SHAHW ANI. The relationship of kernel size to grain
yleld of several genotypes of corn (Zeamays). ..............ccoviviiiiiiiiiiiiiiia...
NABIL F.AL-BALDAWI AND EDWARD G. SHAHINIAN. The effect of 6-Azauracil
and Uracll on production of pyrimidines in barley during early growth. ..............

NABIL F. AL-BALDAWI AND EDWARD G. SHAHINIAN Investigation of -

pyrimidine during early growth chamical...............ccovviverienenireeiininannenns
AYAD ABID ALWAHID AL-HEETI, ALI H. EL-BEHADLI ND K.M. AL-ADIL.
Control of mould contamination of stored corn by physical and chamical means .

AYAD ABID ALWAHID AL-HEETI, ALI H.EL-BEHADLI AND K.M. AL—ADIL.
Incidence of mycotoxin in storedcorninlIrag............oeiiiiiiiiiereiniiininnn.

ALI H. EL-BEHADLI AND AYAD A.AL-HEETI. First record of white mould disease
onbean plants In plastic NOUSE ........vii it i e
DHIA YASSEN AL-RAWI AND MOSSA DAWOOD. 'Effect of gebberellic acid (GA3)
on vegetative and characters and flowering of some geranium (Pelergonium zonale) .
ABDUL M.H. MOONAS, KHALID M. AL- ADIL AND HAMEYD C. ALl The
susceptibility of some corn cultivars to corn stem borer (Sesamia cretica) ----------..

-

A



