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Sorghum

PERFORMANCE OF SORGHUM HYBRID IN ABU-GHRAIB

Sadi A. Tamimi
University of Baghdad, College of Agriouiture, Abu-Ghraib, Irag.

SUMMARY

Eight sorghum hybrids from the U.S.A, were compared with the local variety
for yield gnd other agronomic traits in varietal tests. The objective was to
determine whether the low yield of sorghum in Iraq was due to poor germoplasm
or other factors. The results indicated the local variety was as good as the
hybrids in yield but the plants were considerably taller. These results also

indicated that yield of sorghum in Irag can be improved by adjusting agricultural
practices. Addition of fertilizers, especially nitrogen fertilizers, and establishing
simple breeding plan for improving the local variety were suggested
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INTRODUCTION

(Sorghum  vulgare

sorghum in these two regions is

Pers.) 1s known for its tolerance to
dronght, heat and soil salinity
(Martin and Leonard, 1951). In
central and southern Iraq, where
summers are very hot and dry, soils
are highly saline (Buringh, 1960)
and irrigation water is limited,
sorgchnm may be more profitable
than some of the other summer crops.
However, the area devoted to grain

very small (about 4.59 of rice land)
and it is decreasing. The reduction
was from 70,000 donums in 1950
to 28,400 donums in 1960, Per-
haps, one of the factors responsible
for the diminishing popularity of
sorghum among Traqi farmers is

(1) Ministry of_Planning, Central Bureau of
Statistics, Statistical Abstract, Baghdad, Trag, -

11q, 1g6H2.




the low yield.

As far as known, there is only
one sorghum variety in Iraq. Yield
of grain sorghum here in 1961-62
was about 221 kg. /donum. In com-
parison, sorghum hybrids in the
U.S.A. give about 1. 500 ke, /donwmn
(Clapp. 1958). Tt is not known

whether the low yield of sorghum
in Iraq is due to poor germoplasn:.
unfavorable annonmental condi-
tions, poor agricultural practices or
combinations of these factors. The
ohjective of this work was to throw
some light on the problem of low
vield of sorghum in this country.

MATERIALS AND METHODS

Four sorghum hybrids, Amak
R-10, Amak R-12, Advance 14 and
Advance (Exp.) 901-11AR were ob-
tained as seed samples from Ad-
vance Ssed & Grain Co.. Phoenix,
Arizona. Also. four other hybrids,
NK 120, NK 210, NK 222 and NK
300 were obtained from Northrup.
King & Co., Minneapolis Minn,,
[.8.A. These eight hybrids were
compared for yield. plant height,
tillering and welght per 100 qee'ff:
with the local variety at the College
of Aericulture farm in Abu Ghraib.

Grain yield data were obtained
from two fall, one spring and one
summer.fests. Plant height was
recorded on two fall and two spring
tests. Data on tillers per plant and
weight per 100 seeds were recorded
on one fall test.

A randomized block desion was

used for each test. Number of rows

ver plot varied between fests from
1 to 4 rows: also rows were either
5 or 10 meters long with spacing of
90 era. between rows and 20 em.
between hills. Each hill contained
two plants except in one fall test
where one plant per hill was nsed
to obtain aceurate tillering data.
Number of replications varied bet-
ween tests from 3 to 4 replications.

Reeding dates were early April
for spring tests, first week of July
for: the summer test and during
Aungust for the fall tests. Yield data
were obtained by harvesting mature
heads from the middle two rows in
tests with 4-row plots and all heads
from tests with 1-row or 2-row
plots. These heads were threshed
and vield wag adjusted to full stand
then converted into kg./donum.
Analysis of variance was made for
the vield data in each test and for
the combined yield data as well.

Plant height was recorded by
taking five readings per plot from
spots selected at random then cal-
culating the averaves of the five
readings. Number of tillers per
plant was obfained from one
fall test where one plant per

hill was used. Weight per 100

gseeds was also obtained from

the same fest by counting 100 seeds

fonr times then averaging the faur
weights per varietv.

Tn addition fo these notes, (daie
of heading) and thickness of stem
(visnal ec:hm‘ltmn‘} were also re-
corded. _

All tests received 30 ke./donum
ammonium sulfate (219, N)., when
the plants were 20 o 50 em. hich.




Weeding and irrigation were made
when needed.

The data on plant height, tillers
per plant and weight per 100 seeds
are presented in fable 2. From this
table it was clear that the local var-
iety was the tallest of all entries. In
general the plants were taller in the
fall tests than in the spring tests.

In one fall test with three repli-

cations and single row plots, 10
meters long and 20 em. between
plants tillers per plant were counted.
To insure aceuracy in results, the
hills were thinned to one plant per
hill. The result as shown in table
2 indicated that the local variety
showed more tillers per plant than
all other hybrids. NK 300, which
was the only hybrid to outyield the
check was next to the local variety
in tillers per plant and in height.

In regard to weight per 100
seeds which can be considered as
measure of grain size, the local
variety showed smaller size seeds
than all hybrids, save NK 300, Five
of the eight hybrids were distinetly
superior to the cheek in grain size.

In addition to the above-men-
tioned data, notes were also recorded
on carliness as measured by days
from seeding to heading (30-509 of
the plants in the plots showing
heads). These notes indicated
that the local variety was com-
parativelv a late variety. NK 120
was very early. Also, there was re-
markable difference in date of head-
ing between the fall and spring
plantings.- More tests are needed
before sound conclusions ean he
drawn on this point, however.

RESULTS

Grain vield in kg./donum for
the eight hybrids and the local
variety in four tests are given in
table 1. Due to insufficient seeds or
poor stand one test from each of the
hybrids Amak R-12, NK 120 and
NK 222 was omitted. The hybrids
NK 300 was omitted from both
spring and summer tests because it
failed to produce heads.

Analyses of variance for the four
tests revealed that differences bet-
ween entries were highly signifi-
cant (0.01 level) in ’Dhe fall and
summer 1966 tests. Differences het-
ween entries were significant (0.10
level) for the spring 1966 test and
non-sienificant for the fall 1963
fest.

The combined analysis of variance
revealed that differences befween
dates of seeding were highly signi-
ficant (0.01 level). Entnes within
dates of seeding showed also signi-
ficance (0.10 leve]) This indicated

that hybrids performanece was not
consistent from one season to ano-
ther. A value of 223.9 kg./donum
was obtained by calculating the
multiple t test for variety within
dates means (t at 0.01 level).

It was evident that the fall plant-
ings gave much better yield than
either spring or summer plantings.
Also, most of the hybrids performed
distinctly better in the spring than
in the summer. This was not true.
however. in the case of the local




variety.

The local variety gave fairly
good yield compared to these hy-
brids- Only in the fall test of 1966
the hybrid NK 300 gave significant-

ly higher yield than the local
variety. In the spring test, however.
all hybrids used except NK 120 gave
two to four times as much yield as
the check.

Table 1. Yield in Kg./donum for eight hybrids and one local variety
tested at Abu Ghraib.

Fall Spring Summer  Mean
1966 1966 1966

189.9 262.4 1445 259.5
311.9 109.2 310.5
380.7 252.8 109.4 287.8

264.9 248.5 172.1 230.8
137.4 78.3 59.5 SR
259.6 204.3 188.4 226.1
295.5 143.9 85.7 175.0
571.3 444 8
337.3 62.4 148.1 209.1

Entry Fall
1963
1. Amak R-10 441.5
2. Amak R-12 510.5
3. Adv. (Exp.) 408.1
901-11AR
4. Adv. 14 237.6
5. NK 120
6. NK 210 259.2
7. NK 222
8. NK 300 318.8
9. Local variety 288.6
Mean 351.0

305.4 178.9 197.1

LSD (5%)
N.S.

175.6 N.S. 101.5

Table 2. Means of plant height, tillers per plant and weight per 100
seeds for eight sorghum hybrids and and a local variety tested at Abun

Ghraib.

Entryv Plant height® Tillers® gram per

(em.) per plant. 100 seeds
1. Amak R-10 87 1037 2.99
2. Amak R-12 91 1.63 ' Q.97
3. Ady. (Exp.) 102 1.38 3.13

901-11AR

4, Adv. 14 89 115353 3.27
5. NK 120 85 1.54 9.87
6. NK 210 99 1.44 3.19
7. NK 222 89 1.43 3.27
8. NK 300 125 2.07 2.55
9. T.ocal variety 178 2.94 2.60

{1) Mean of two fall and two spring tests.

{2) Megns of three replications for tillers and four replications for welght per 100 seeds taken

from one fall test
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DISCUSSION

In this study, number of rows
per plot, length of rows, spacing
between and within rows and num-
ber of replications were considered
according to what has been recom-
mended by other workers. For exa-
mple, Stickler and Pauli (1961)
used one row plots with rows spaced
at 40 inches apart and 6 inches bet-
ween plants. Quinby (1963) used 9
inches between plants. T.essman
and Atkins (1963) used one plant
per hill. T.eClerg et al. (1962) indi-
cated that sorghum could be tested
in plots without border rows. These
and other observations indicated
that the procedure nsed in this
study was valid.

'Durin,q the course of this study,
three spring, three fall and one
summer tests were made. However,
vield data were taken from four
tests only. Other tfests failed due
10 the following:

1. Spring test of 1963 : was seeded
April 1. Good stand was ob-
tained, but severe bird damage
interfered with recording yield.
To overcome this problem heads
were covered with parchment
bags in all tests.

2. Spring test of 1965 and other
spring tests (other projects with
sorghum): it was observed that
seeding early in April subjected
the plants to severe damage by
an insect which attacked and
destroyed the seedlings upon
emergence. This problem was
successfully avoided by seeding

around mid-April, in spring of
1966.

3. Seeding around mid-April delay-
ed flowering time till late Ma,\
and Early June when hot spells
are frequent. It is known that
very hot temperatures during
flowering of sorghum cause kil-
ling of pollen grains and reduce
grain yield (Martin and T.eo-
nard, 1951). Such reduction in
vield was quite conspicuous in
the spring test of 1966. Here
late varieties, especially the local
variety and NK 300 gave compa-
ratively lower yield than other
entries. The very early hybrid
NK 120 also exhibited low yield
in this test because of high tem-
peratures during its flowering
period. From these results it
seems that spring planting is
risky: however, further testing
of early va,rieties ig needed before
definite conclusions can be
made.

In their description of sorghum
groups, Martin and Leonard (1951)
indicated that the Durra group
which is used extensively in the
Near Bastern countries “‘has dry
stalk, flat seeds, very pubescent
glumes and either compact and
recurved or losse and  ereect
anicle’”. These characteristies fit
very well the local variety in
Traq. Also this variety was found
to be comparatively tall. late matur-
ing and extremely susceptible o
covered kernel smut caused by
Sphacelothica sorghi- Howsver, this




variety gave fairly good yield when
compared with the hybrids in two
fall tests. In the second fall test,
only NK 300 significantly outyielded
the local variety. This hybrid, how-
ever was extremely late maturing (it
required 128 days from seeding fo
harvesting compared to 113 (1[\‘-
for the local variety). Also, NK
300 failed to produce heads in both

spring and summer tests. This
hybrid and the local varieties
were superior to all  other

hybrids in tillering, but exhibited
smaller seeds and taller plants,
Excessive height in sorghum is
nundesirable because of difficulty in
harvesting and subjects the plants
to lodging.

In general, the yield in these
tests was far below expectation for
the hybrids. Clapp (1958) for ex-
ample obtained yields of the hybrids
Amak R-10. and Amak R-12 under
irrigation about 1,625, 1,732 per
donum. In this mveqtlgatlon these
hybrids gave from about 0.16 fo
0.30 of their yield in the T.S.A.
This indicates that the problem of
low yield of sorghum in Iraq is not
due to poor germoplasm alone but
to other environmental factors
Some of the factors which merit
thorongh investigation ave: applica-
fion of fertilizers (sorghnm is known

for its high requirements of nitro-
gen), spacing between plants and
rows, salinity effeets and date of
seeding.

In the light of the results which
were obtained in this investigation
sorghum yield may be improved
tonsldoub]\ in this country through
the following steps :

1. Simple breeding plans such as
mass selection may be followed
to 1mprove the local variety. The
adaptability of the local mater-
1al should be fully utilizad here.

(£

Experiments should be initiated
in the various regions of sor-
ghum areas with the objective of
deter mining the optimum date of
planting, space per plant, res-
ponse fto fertilizers and other
agricultural practices. Such fae-
tors have been thoroughly inves-
tigated in other countries, but
as far as known they have not
been studied in Traq-

3. Standard varieties should be im-
ported from other countries ta
be nsed as a source of genetfical
material in  breeding plans
whether for disease resistance or
for production of hybrids in the
future. Some progress has been
made so far in this last step.

— . -
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PAPER CHROMATOGRAPHIC SEPARATION ON FREE
SUGARS OF THREE VARIETIES OF IRAQI DATES AT
DIFFERENT STAGES OF MATURITY

A. Al-Dawody, M. Al-Ani and L. Al-Jawad
University of Baghdad, College of Agriculture, Abu-Ghraib, Irag.

SUMMARY

Changes in free sugars in three varieties of dates during different stages of
maturity were investigated, using paper chromatography. Results of qualitative
analyses showed that glucese and fructose were predominant at the earlier stages.
Sucrose appeared in the full color stage (yellow or red). In the 100% soft and dry

stages sucrose decreased or disappegred.
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INTRODUCTION

Development of a partition me-
thod of chromatography in which
sheets or strips of filter paper are
used instead of the familiar packed
column, hag already shown ifs nse-
fulness as a method for qualitative
analysis of proteins and their amino
acids (Consden, Gorden and Martin,
1944.)

A study of the distribution of
amino acids in green, yellow, red,
brown and dark-brown stages of
ripening of Californian Daglat Nuur
dates was carried out using paper
chromatography (Rinderknecht.
1959.)

In general, the experimental
conditions that allow the separation

of the amino acids are also suitable
for the qualitative analysis of re-
ducing sugars (Partridge, 1946).
The use of paper chromatography
has revolutionized the study of the
structure of carbohydrate polyrners
and has given added impetus to
further study in carbohydrate meta-
bolism (Kowabany, 1954). The
great value of thig method lies in
its ability to separate and identify
the components of complex mixtures
of carbohydrates, quickly, and ac-
curately and with expenditure of
less than a milligram of material.

In previous communications
changes in reducing sugars and
sucrose during the stages of matura-

10




tion of Californian Daglat Nuur and
Samani dates were studied quanti-
tatively (Postlethwaite, 1930 and
Ashmawi et. al., 1955).

The present investigation des-
cribes the qualitative analysis of
sugars of Iraqi dates during matura-
tion, using paper chromatography.

MATERIALS AND METHODS

Materials

Date varieties used in this in-
vestigation were Zahdi, Khadraawi
and Berbin. Samples were collected
when date fruits were uniforfly
green, yellowish-green, yellow,
50% soft, 1009% soft and dry.

Extraction

In the earlier (green to vellow
or red) stages the outer colored tis-
sues were separated completely from
the inmer white tissues and quali-
tative analysis was run on each
part separately. In later stages, no
separation of fissues was done
before anlysis. Five grams of the
tissue were extracted with 100 ml
of hot water at 70°C in a waring
blendor for 2 minutes. The extract
was passed through cheese cloth,
the residue reblended, and the com-
bined extract wag filtered. The fil-
trate was treated with charcoal and
the clear extract was used for the
qualitatively analysis.

Paper Chromatography

The date extracts were analyzed
by paper chromatography using
Whatman No. 1 filter paper, and
n-butanol-acetic acid-water (40:
10:22V/V) as a solvent (Smith,
1958). Chromatograms were triple
developed for a total seventy two
hours at room temperature. Every
twenty four hours the paper was
removed and air-dried. The paper
was then sprayed with aniline-
phthalate indicator solution. (Part-
ridge, 1949.) When dry, the paper
was heated for 15 minutes at 120°C
in the oven. Sugars were identified
by the Rf and Rg values obtained
by running standards.

The aniline hydrogen phthalate
solution prepared by adding 0.93g
aniline (colorless) and 1.66 g.
phthalate anhydride to 100 ml. water
saturated n-butanol, and mixing
thoroughly to get a clear solution.

RESULTS

The free sugars of Zahdi during
different stages of ripening are
shown in Figures T and II. Chro-
matograms shown were obtained by
spotting 0.04 ml. aliquots of the
extracte. Variations 1in relative

11

amounts of sugars during the indi-
cated ripening stages roughly esti-
mated by visual comparigon of area
and density of color of spots corres-
ponding to the identified sugars.
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Fig. 1. Chromatograms of sugars from Zahdi dates. A and B, green stage (white
and colored tissues, respectively); C and D, yellowish-green stage: E and F,
yellow stage.
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Fig. Il. Chromatograms of sugnrs of Zahdi dates. G,

509 soft. stage; H, 1009

Chromatograms A and B of Fig.
[ show the free sugars in the white
and the green tissues of Zahdi fruits
n the green stage, respectively.
spots number 1 and 2 repredent
sincose and fructose respectively.
Area of glucose spot about twice as
wig as that of fructose. Only traces
wf sucrose were observed in Zahdi
fraits at this stage. In the yellow-
~reen  stage (Chromatogram ().
«monnt of glucose (spot no, 2) and
froctose (spot no. 3) inereased in

soff stage: [, dry stage.

white tissues in compurison with
that in the green stage (Chromato-

oram A). However, amount of suc-
rose was close fo that of glucose.

(Chromatogram D shows the free
sugar in the colored tissues at the
vellowish-green stage. Concentra-
tion of all three sugars were lower
in the colored than in the white
tissues af this stage. In the yellow
stage, there were no obvious dif-
ferences in concentrations of free

sugars in white and colored fissues

13




(Chromatograms E and F, respecti- sucrose (no. 1), glucose (no. 2) and
vely). fructose (no. 3) increased as shown

in Chromatograms G. and H of

When the fruits reached the 50% Fig. II, whereas in the dry stage of
soft stage and 100% soft stage, the fruits no sucrose could be de-
color densities and areas of spots of tected (Fig. II, Chromatogram 1).

20D 20 24(%3 2CD
'Q 103 'Q AW

A B C D

Fig. IIL Sugar Chromatograms of Khadraaw) dates. A and B ‘green stage
(white and colored, tissties, respectively) ; C and D, yellowish-green stage.

14
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Fig IV. Chromatogragms of sugars of Khadraawi dates. E and F, yellow
stage (whit:—. and colored tissues, respectively); G, 350% soft stage; H
1009 soft stage.

For all Chromatograms of Fi- similar to those found for Zahdi.
gures 11T and IV, 0.08 ml. aliquots This can be seen from chromato-
of Khadraawi extracts were used. grams A and B of Fig. IIT which
In the green stage, the results were represent the free sugar in whife

15




and colored tissues of Khadraawi
fruits in the green stage, respecti-
vely. In the White tissues of the
yellow-green stage (Chromatogram
(, Fig. ITI) the following four spots
were observed: glucose (spot no.
1), fructose (spois no. 2 and 3} and
an unidentified spot (no. 4). In the
colored tissnes of the yellowish-
g;'e.en stage, only glucose (spot no.

and fractose (spot no. 2) were ob-
wned (Chromatogram D, Fig. TIT).
Meoreover Chromatograms B and F
of Fig. IV chow the frec sugars in
white and colored tissmes at the
vellow stage, respectively. At this
staoe, the sugarg were sucrose (spot
no. 1), glucose (spot no. 2) and

fructose (spot no. 3). Amount of
these sugars were more than in the
previous stage. Chromatograms G
and H of Fig. TV repre-vem the free
\ugara at thp 509% =soft and the
1009% soft stages, respectively. At
.hese stages, areas and color densi-
ties of glucose (spot no. 2) and of

fructose (spot no. 3) increased while

that of suerose decreased. In the
case of Berbin (Fig. V), results
similar to those of Khadraawi were
obtained except that there was no
unidentified sugar (Chromatogram
') and no sucrose was detected at
1009 soft stage (Chromatogram
H).

ABCDE FGH

Fig. V. Sugars chromatogroms of Berbin dates. A and B, green stage (white
antl colered tissues, respectively); € and ‘D reddish-green stage; LI and F, red
stage( G 50% solt stage; H, 100 soft stage.
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CONCLUSION

From these results it can be

conecluded that:

s

.
1

o

(=5

. Partridge, S.M. 1946, Applica-

tion of the paper partition chro-
matogram to the qualitafive

17

termediate stages of maburity
(yellow or red stages).

Glucose and fructose were the o8 SUCrOse fdjsap%)eqred af{)(tjl;e 15""“;
main free sugars in date fruits ?t&%ﬁ‘(&] e ]I;ﬂ& urity'( /lc)'l sott
at the earlier stages of maturity Lt ¢ Ly ilages) ¢ LRI S0
(green and yellowish-green or YT IOEaugn DY T dori R U g
Tetdiiheraen sinons) through the action of the en-
Tl e zyme invertase, whereas glucose
In addition to glucose and fruc- and fructose increased in am-
tnse. sucrose was present in in- ount.
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EFFECT OF DATE AND RATE OF SOWINGC AND DRILL
SPAG_ING. ON WHEAT YIELD UNDER IRRIGATION AND
DRY FARMING IN IRAQ

W.S. El-Shamma,

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

SUMMARY

From g5 split plot experiment with three dates and rates of sowing Ajeba
wheat und three drill spacings, applied for three years at Abu Ghraib (which
represenis the cenfralirrigated region of Irag) and at Bakerajo station (which
represonts  the northern dry farming rgion of lraq) 1:'1‘2R3Sl and D‘R351 (the
second and first date of sowing with 32 Kg. seed per acre and 15 cm. spacing)
were significantly the best yielding treatment at Abu Ghraib and Bakerajo, res-
pectively.
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INTRODUCTION

‘Wheat is the main grain crop in
Iraq with an average annual pro-
duction of about one million tons.
Sixty five percent of the crop is
usually produced under dry farming
and the rest is usually produced
under irrigation. The method of
planting wheat practised by the
Traqi farmers is the broadeasting
method. Date of sowing is between

REVIEW OF

The following references were
reviewed on dry farming sowing
wheat. except reference number 6
which was done under irmigation.
Heavier seeding rate was recom-
mended for late date of sowing
(1.7). The date of seeding was more
important for securing maximum
vield than rate of seeding (5, 6).
Both date and rate of sowing dif-
fered significantly in amount of
vield produced. Rates within years

carly October and early January.
The rate of seeding varies from 24 to
40 ke, per acre.

The purpose of this study was to
obtain information on the influence
of date, and rate of sowing and
drill  spacing on yield produced
under irrigation and dry farming
in Iraq. in order to apply it in
these regions.

LITERATURE

showed tendeney to remain cons-
tant, but dates within years nsnally
varied (1, 2, 7, 8).

The seed rates 2, 4 and (6 pecks
per acre and the 7 or 9 inches row
spacing egave the highest yield. As
the row spacing inereased from 9 to
11 inches and from 11 to 14 inches,
the yield produeed decreased con-
stantly with any rate of sowing
(3. 4).

MATERIALS AND METHODS

Two split plot experiments with
fonr renlications were conducted at
Abu-Ghraih station, which repre-
sents the cenfral irrigated region
and at DBakerajo. which revresents
the humid northern vainfed region
of Traq at an average annual pre-
cipitation of 36 inches. The dura-
tion of the experiments at both sta-
fions was three vears (1958-1960).
Three sowing dates, carly (mid-
October), Middle (mid-November),
and late (mid-December), were used

at  Abu-Ghraib and three other

sowing dates early (first week of
November);, Middle (fonrth week of
of November) and late (mid-Decem-

ber). were unsed at Bakerajn. Hach
date consisted of three sowing rates
16, 24 and 32 Kg. seeds per acre,
and each rate consisted of three drill
spacings 15, 20 and 30 cm. respecti-
velyv. There were four, six and
eight rows for each drill-spacing
30, 20 and 15 cm. The length
of the row was 5 meters.
Seeding was done by hand using the
local Ajeba 210 bread wheat. Har-
vesting also was done by hand and
threshine was made—by a small
motor driven nurserv  thresher.
Girain vield was weighed in grams,
converted to bin/acre and analyzed
statistieallv nsing the analysis of
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variance method. D,, D, and D,
were used for the early, middle and
late date of sowing, respectively.
R, R, and R, were used for the
16, 24 and 32 Kg. seeds per acre,

vespectively. 8., S, and S, were
used for the 15, 20 and 30 crm. drill
spacings, respectively; Y,, Y, and

Y, represented the first, second and

third year of sowing, respectively.

EXPERIMENTAL RESULTS

The average yield data bu/rere
for Abu-Ghraib and Bakerajo sta-
tions are shown in Table 1. The

Table 1. Average yield in bu/acre for
Abu-Ghraib and Bakerajo stations
from planting Ajeba wheat 1958 to
1960.

|

Treatment Abu-Ghraib Bakerajo

results of yield analysis of variance
for both stations gave a highly signi-
ficant  difference (RP=<.(01) for
vears, locations, rates, spacings and
Jocations X year and a significant
difference (p=<<.05) for dates, dates
x years, rates x years, and gpacings
x vears. These results indicated that
vears differed aceording to different

D R,S, 48 B 258.81  locations and dates; rates and spac-
D.R,S, G567 2(.4G  ings differed according to different
DR S, QUS4 19-59  years. Date, rate and spacing gave
%%g. ‘;f::‘{j 39.90 a highly significant linear response.
DTI{:S' ]?[Jf; {1123 The yield analysis of variance at
D:RQT 41 .29 33 89  Abu-Ghraib irrigated station showed
D.R.S, 37.78 96.07 that years, dates and spacings were
D R.S, 27.(:9 23.82 highly significant (p=<.01) and
%:%53‘1 D;ﬁ gfz’: that rates, dates x years and dates
L s, al.4 2049y pates x spacings x  years were
gﬂy"‘-i“ 21}2 lh‘ '72 significant (p=<.05). These results
D%q {:gi Qggh indicated that dates responded dif-
DRS. o7 71 19 54 ferently in different years and that
Tﬁ_’_R:S: 45 44 08.87 cortain dates, rates and spacings
D;R_;Sg 40.66 97.07 treatments were not constant
DR.S. 31.23 21.42 in different years. There was
g%g ?}%g? gg% a significant difference between

D, 2800, 2a.00 - ¥ -and both ¥, and ¥, but
%‘%f&"- 12 ég },igg threre was no significant differ-
D‘R‘ 03 59 5601 ence between Y, and Y,. D, was
D.R.S, 15.07 19.18  significantly better than D, with
D.R.S, 97.82 23.90 154.05% of D,, and D, was signi-
qugg ;3‘(1}28} gggg ficantly better than D, with 144.619%

of D, (Table 2). There was a highly
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significant difference among S,, 8,
and 8., 8, ve. B, gave u hlghl\«'
significant trend, “thus as the drill
spacing decrensed from 30 cm. to
15 cm. as the qmount of yield pro-
duced increased. 5, and 3, resulted
in 140.66% and 128:24% of S..
There was a significant difference
between R, and R, with 119.799%
and 107.279% of R R. vs. R,
resulted in d hwl:h linear trend,
showing that heavy seeding rate
produced higher yield than light
seeding rate. There was i (unklxlant
waﬂv vield increase by using

D,R, C‘»

rl‘he yield analysis of  variance
at Bakerajo humid dryland farming
station, revealed that only years and
spacings were highly significant and

only rates were significant. Y,,
Y, and Y, were dlﬂexed significantly
from each other. S , and 8, were
significantly better than 38, with
132.73%, and 124.399% of S, (Table
3). 9, vs, 5, gave a ]ll(f]_l]\' linear
trend, showing an increase in yield
with each reduc tion in spacing up to
15 em. R, was significantly better
than R, with a highly significant
linear trend. However, there was no
significant difference between R,
and R,, R, and R, R, and R, pro-
duced 110.629% and 104.72% of
R. D, and D, resulted in 116.289,
and 108, 349 of D,, though dates
were nob blgzmﬁmm. Al both sta-
tions 8, and R, gave the highest
vield in any date used, and 8, gave
the highest yield in any rate used.

DISCUSSION

The 15 em. drill spacing and
32 Kgo. aeede per acre were signi-
ficantly the best treatments af Abu-
Ghraib and Bakerajo stations. The
second date of sowing mid-Novem-
ber). was significantly better than
the first and third dates of sowing at
Abu-Ghraib. Though, there was
no  signifieant  difference among
dates of sowing at Bakerajo, but
the first sowing date (first weck

of November) gave 116,289 and
108.349% of D, and D,. respectiv-
elv. D.R.S, which was significantlv
the best treatment at Abu-Gharib
mroduced 167.659%, increase in yield
in eomparison with the significantly
lowest treatment D.RS,. D RS,
which was the best freatment at
Bakerajo produced 90.729, increase
in yield in comparison with the
lowest treatment DR S..

SUMMARY

From two split plot exveriments
with three sowing dates, earlv.
middle and late, three sowing rates,
16. 24 and 32 Kg. of local Ajeba
wheat seeds per acre, and three drill
spacinos 15, 20 and 30 em. applied
for three wvears at Abu-Ghraib

central irrigated station and Baker-
ajo northern dryland farmine sta-

tion in Traq, a highly significant

vield response was found for loea-
tions, years. sowing rates, drill
spaeines, and locations x vears and
1 sienificant response was found for

22
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sowing dates, dates x years, rates x spacings. which was the lowest com-

years and spacings X years.

At Abu-Ghraib station, years.
sowing date and drill spacing gave
a highly significant yield response,
but sowing rate, dates x years and
dates x rates x spacings x years gave
a significant yield response. The
second sowing date with 32 Kg.
seeds per acre and 15 em. spacings,
which was the best combination.
resulted in 167.65% inerease in
vield of the third sowing date with
16 Ko. geeds per acre and 30 em.

bination.

At Bukerajo station. vears and
drill spacing gave a highly signifi-
cant yield response, and sowing rate
gave a significant response, The first
sowing date with 32 Kg. seeds per

acre and 15 em. spacing, which is

the highest yielding treatment re-
sulted in 90.729% increase in yield

of the second sowing date with 16

Kg. seeds per acre and 30 em. spac-
mng.
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USE OF RADIO-ISOTOPE (1) FOR STUDYINC SOME
MERITS IN POULTRY PHYSIOLOCY AND BREEDING

R.J. Al-Zujajy

University of Baghdad, College of Veterinary Medicine, Abu-Ghraib, iraq.

SUMMARY

The thy roid a‘.m-n} of four grotips: of chicks, reaved under high theymal gnd
normal conditions, were determined (in vivo) by using radio-sotope ML, Tt was
iound that:

1. High environmenial temperature had & negative effect on the thyroxine secre—
tion ‘rare (thyroid radm—aemnt})
2. Reserpine gave a positive effect, when it was gdded to the chick's rations.

reared  under high environmental temperalures.
3. A correlation was proved between Lhe classical method for measuring thyroxine

secretion rate and the new isotope methad. The later method can be used
efficiently in selécting chicks to be reared under hot climate.

4. A correlgtion berween the body weight of the organisms and the thyroxine
secreticn rale was established.
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INTRODUGTION
The thyroid gland, besides its Kleiber (1938), Winchester snd
effect upon the nervous system, has Davis (1952), Winchester and

a considerable influence on the
growth and development of both
human beings and animals. This
was proved by Winchester and

Searborough (1953) and Pipes and
Premachandra (1958)

The difference in the growth
and development is caused mainls
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by changes which take place i the
metabolical processes caused by
thvroid gland. This was studied by
Tiee and lee (1937), Miller (1938),
Leblond and Evang (1944), Scha-
cher ot al. (1949), and Macheth and
Noble (1949). At the same time,
the thyroid gland in poultry plays
snecifie role in the srowth of fea-
thers. Tn pouliry a research prob-
lem investigated the relation bet-
ween the thyroid activity and the
thermoreonlation (Bavelli, 1932:

- Kleiber and Dogerty, 1937: Win-
“ chester. 1940). These workers ex-

pressed the thvroid aetivity by
means of some anatomical charac-
teristies as epithelial tissue, follic-
le’s diameter, the development of
blood vessels and other character-
iatics sugogested bv Rawson and
Starr (1938) and Dvokins (1949).
Bv using this classical method, the
animal must be sacrificed. therefore.

¢ i

it ran not he of benefit for breeding

purposes.
Recently many workers condue-
ted research on the possibility of
speeding up the processes of poul-
try seletion by nsing radio-isotope
(T for determinning the thyroid
radio-activity. It iz necessary to say
that using radio-isotope method
needs not the sacrifice of the animal.
The purpose of this paper is:
1. To determine the effect of high
environmental temperature on
the thyroid activity.
To study the effect of wusing
tranquilizers (reserpine) on the
fhyroxine secrefion rate.

3. To check the relationship bet-
ween the classical method for
measuring thyroxine secretion
rate and the isotope method.

4. To find the relationship between
the intensity of the thyroid
radio-activity and the growth of
the chicks.

(]

MATERIALS AND METHODS

Two hundred sixty chicks were
held in a climatological chamber
controlled with auntomatic devices.
The air temperature was 40°C dur-
ing the day and 80°C at night.
The chickes were divided into four
eaual groups (65 chicks per group).

Two groups were held under
high environmental temperature.
One of them was control, and the
other received 4 gm. reserpine
(frimethoxy benzoate ester of
methyl reserpate, C,.H N,0) per
Kgz. ration. The third and fourth
groups were maintained under nor-
mal thermal condition with and

without reserpine. All four groups
were one-day old chicks and raised
to a period of 75 days. Then three
average chicks similar in weight,
orowth and other biological charac-
teristics were randomly selected
from each group. All the twelve
selected chicks were raised in bat-
fery brooders. The first day was left
for aeclimatization of chicks to the
new conditions after adding 0.19
methyl thiouracil (CH,C: CH.
C(OH): N.C (SH): N) to their
ald ration. As a result of this work
it was found that a dose of 5.nc.
T /100 gm. body weight was harm-
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ful and  deterious. Consequently,
some modifications were made on
the method suggested by Pipes and
Premachandra (1958). The proce-
dure was a8 follows -

1st day: Tnjection of T with a
dose of 3 we, /100 gm. body
weieth.

2nd day: Reserve measurement of
thyroid radio-activity (micro
amper/minl then 0.19, ne-
thyl thiouracil was added to
the ration.

3rd day: TFirst measurement of
thyroid radioactivity (essent-
ially the first point in {he
cwrve) then immediately 0.5
ne. T-fhyroxine /100 om,
hody weight was injected.

4th day: Second measurement of
radio-activity (second point),
then a dose of 1.5 wg. T-thyv-
roxine/100 om. body weight
wis injeeted.

5th day: Third measurement of
radio-activity (third point).
Then immediately a dose of
3.5 pe. T-thyroxine /100 om.
body weight was injected.

6th day: Fourth measurement of

thyroid radiv-activity.

The measurements of thyroid
radio-activity were done by
using i special connter (Iig.
1. All measurements were
taken at 3.00 p.m. Radio-
lodine and L-thyroxine injec-
tions were given subeutane-
ouslv. The dilution of the req-
nired solufions was ACCOM])-
lished by wsing a light alka-
line.

General feature of the counter for
measuring thyroid radio-activity
of chicks.

RESULTS AND DISCUSSION

Necessary correction for 1sotope
decaying wag made to the obtained
weasurements. The corrected mes-
surements of thyroid radio-activity
which are expressed in units of
micro-rontgen /hour are shown in
fable T. Data in table 1 can be port-
rayed graphically (Figure 2.3) to
demonstrate the thryoxine see-
tion rate (T.S.R.) of ejther
gronp  of chicks as a whole

(Tiz, 2) or the individuals of each
“ioup respectively. The obtained
results were significantly low after
injecting a high dose (3.5 ug /100
@t body weight) of L-thyroxine,
as such it was not included in the
uraph, The findings in (Fig. 2)
Lelp in collecting the folowing esti-

I
[

nations of thyroxine seeretion rate
o1 different groups of chicks (Table
2
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Fig. 2. L. Thyroxine (fc./ 100 im. body wei Lt )

Table 2. thyrozine secretion rate for different groups of chicks in
(ve. /100 gm. body weight.)

Group of Chicks

Thyroxine Secretion Rate

High environmental temperature
A. Without reserpine.
B. Adding 4 mg. reserpine/Ka.
ration
Normal environmental temperatnre
(*. Without reserpine.
B. Adding 4 mo. reserpine/Ke.
ration

Max. Min. MEAN
Mim
0.92 0.56 0.76+0.11
1.90 1.04 1.41 £0:95
4.50) 2.60 3.55 20115
1.89 1.38 1.72+0.17

1. Effect of High Environmental Tems-
perature:

The results in table 2. indicate
that thyroxine secrefion rafe dec-

reases imder conditions of high en-
vironmental temperatures. The re-
lationship befween the fhyroxine
socrefion rate (T.S.R.) and high
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environmental temperature  was
found to be highly significant (P=
0.001) These findings are in agree-
ment with the results obtained by

Schacher et. al. (1949).

2. Effect of Adding Reserpine:

The thyroxine secretion rate of
the chicks, reared under high en-
vironmental temperature, showed a
significant improvement (P=0.05)
when reserpine was added to the
ration (Table 2). The thyroid radio-
activity (T.S.R.) of the {ireated
sronp was 849% oever the (T-8.R.)
of the control gronp. These findings
are confirmed with the results ob-
fained by Conch (1959) for broilers,
reared under heat stress. While
under normal environmental fem-
perature. rveserpine decreased the
T.8 R, significantly (fable 2). These
findings are nol i agreement with
the results  obtained by prema-
chandra and Turner (1960). These

workers concluded that adding res-
erpine at dilferent levels up to 20
we /100 gm. body weight stimulates
the thyroid radio-activity. While
Pokorny et al..(1957), Moon and
Turner (1959) mdicated that under
normal thermal conditions reserpine
deereased the thyroxine secretion
rate of the chicks. The resnlts ob-
tained nnder the cenditions of this
experiment confirms these findings.

3. The Relation Betwesn the Classical
and isotope Methods,

In order to clear this point,
resulta of thyroid activity estimated
hv the two different methods were
compared, The elassical method was
expressed by the help of histologieal
investigation, while the other by
nsing radio-isotope T™.

The data in (Table 3) indicates
distinetly that the more the thy-
roxine secretion rate is, the higher
the epithelial tissue, and the wider

Tulhle (3). Comparison of some historical characteristics with radie-
activity of thyroids for different groups of chicks.

Thyroxine Thickness of Diameter of
_ seeretion rate  epithelial follicls
Group of chicks (re. /100em. /day) {issue (mieron)
M+m  (micron) M+m M+m
High environmental temperature
A. Without reserpine 0.764+0.11 3.114+0.06 19.96-L0.74
B. Adding 4 mg. reserpine/ 1.44+0.25 3.9240.11 27.50+0.98
Kg. ration
Normal environmmental temperature
C. Without reserpine 3.58+0.15 5.10+0.18 86.90+1.15
D. Adding 4 mg. reserpine/  1.7240.17 3.96+0.09 29.60+1.48

Ko, ration
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the diameter of follicle 15. The cor-
relation between the diameter of
follicle and the thyroxine seeretion
rate (radio-activity) was found to be
high (r=0.97) and the eorrelation
between the T.S.R. and the thick-
ness of epithelial cells was also high
(ir=0.98). These indicate that radio-
isotope method can  efficiently  be
used in selection and obviates the
necessity of slaying the chicks.

4. Thyroid Radio-activity and Growth.

[t is clear, that the main char-
acteristies in selection is the rate of
gain and growth. So, to find the re-
lation betwen the thyroxine seere-
tion rate and the body weight
(growth) of the organism, measure-
ments of thyroid radio-activity were
taken for every chick individnally
(Fig. Bi-

Fig. B. i — Thyroxine (oﬂﬂ-;i
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Thyroid radiv-activity (1.S.R.)
for eyery chick was compared with
its body weight (Table 4).

Statistical analysis of the datu in
(table 4) shows a direct relationship
betwen the body weight of the

Table (4) Comparison of the thyroxine secretion rate and the weight of
every animal individually

Chicks DBody weight Thyroxine

No. of chicks secretion rate
(gm) (re. /100 gm/
day)
1 1.425 0.92
2 1.400 0.80
3 1.370 (.56
4 1.500 1.28
5 1.350 1.04
6 1.500 1.90

Chicks Body weight Thyroxine

No. of chicks secretion rate
(gm) (ne. /100 gm/
day)
7 1.720 2.6()
s 1.730 4 5()
9 1.740 3.50
10 1.590 1.85
izl 1.630 1.89
12 1.710 1.38

chicks and their thyvroxine seerction
rate. The correlation coefficient
is high (r=0.86), These findings
establish that thyroxine secretion

rate of chicks obtained by using the
isotope method can  efficiently be
used in seleetion and breeding.
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A PROPOSED SOLUTION FOR AGRICULTURAL PROBLEMS
IN TRAQ - A YOUNG FARMER EDUCATION PROGRAM

Salim H. Jabro and Hikmat A. Al-Roumi

University of Baghdad, College of Agriculture, Abu-Ghralb, Irag.

SUMMARY
Voung farmer education is greatly recognized by many countries as a mean
of increasing farming efficiency. The lack of this program in Iraq was one of
the major factors for low crop yield. It is urgently reco mmended that such a
program he initiated in Irag to train the prospective young farmers who are
Al the present unaware of the modern techniques of agricultural practices.
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INTRODUCTION

Vocational education in agricul-
ture is the fraining of the present
and prospective farmers for a pro-
ficiency in farming. It 1s designed
to provide a systematic instruction
carried on in schools or classes.
The importance of young farmer
education has been recognized
greatly hy many advanced countries
such as the United States due to
its successful outcomes which have
heen realized by the farmers them-
selves and by the authorities. The
vonng farmer education program
is completely lacking in vocational
schools of agriculture in Traq (3).
Therefore, this paper was prepared

to discuss the aspects, needs, and
objectives of such educational prog-
riann so that agriculture may be im-
proved through improving the abi-
lity and know-how of this large
group of youth who are at present
undervocationalized. Buringh (1960)
reported that 67 percent of the Traqi
people are engaged in agricul-
ture. Consequently, it is believed
that such a training will result in
an over-all professional improve-
ment of such a large group of men
who are at present unaware of the
problems or the techniques of solv-
ing them.

DISCUSSION

[raq is nunigune in the Middle
Ea<z. Tt has sufficient water. vasi

area of 181 million donums of which
only 18.2 percent is used for agri-




cultural purposes at present(7).
Haseeb (1963) reported that the
average annual income per capita
in Iraq for 1961 was 67.4 Iragi
Dinars.
Primitive farming is widely
used. It is considered one of the
main causes for low crop yield. For
comparison, the table below shows
the yield of main crops in Iraq,
United States and United Arab Re-
public. (Figures are taken from the
production year-book, 1963 F.A.O.
Vol. 17, Rome, Ttaly, 1964).

Crop Irag U.S.A. U.AR.
Kg. /Hectare

‘Wheat 1,090 1,690 2,610

Barley 950 1,890 2,650

Clorn 690 4,030 2.600

Rice 1,340 4380 5,840

Cotton 230 510 660

However, improvement in agricul-
tural practices has taken place dur-
ing the last fiffeen years mainly on
experimental farms but not yet
praciiced by the farmers. Ouly
about one-tenth of the land was
alfected by these improvements(7).
Farmers are not fully aware of the
potential for inereasing out-put by
the application of fertilizers. As a re-
sult, a fallow system especially in
the rain-fed areas in the Northern
part is being followed where half of
the crop land is left fallow to restore
soil fertility and moisture. TIn
1962, Iraq, imported only 8,505
metric tons of commercial ferti-
lizers.” In the Southern part where
crops are grown exclusively under
irrigation, the land is left idle for

normal drainage in order to avoid
the accumulation of salts as a result
of water table rise.

Buringh (1960) reported that an
estimated 150,000 Km. of main
drainage cannals are needed for
Iraq to improve soil conditions. He
also reported that only 209 of the
Iraqi saline soills could be changed
into very good soils, 409 info med-
ium soils, and 40% into marginal
soils.

The number of agricultural ma-
chinery in 1962 was 3024, About
67%, of the farms have no mechan-

ized equipment(7). No doubt that
mechanization will become inereas-
ingly important buf unfortunately
1t 18 hampered by many difficulties
such as the need to train persons
for operating and maintaining the
equipment,

Extension service has been in-
adequate and has not yet developed
among the farmers the proper use
of land, water, and know-how in
farming. Traq, being an agricultural
country, has only ten country
agents among Wwhom onl‘p' seven
having a college training in exten-
sion(1).

Prospective students, young and
adunlt farmers are available if pro-
perly motivated. The Vocational
education in agriculture is being
offered at present in nine secondry
schools but wnfortunately none of
them offers any training for adult
or vounf farmers®. The establighed
Vocational schools can render great
services to such a group of farmers
by planning for them a practieal
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instructional program in agriculture
throungh evening classes, and on
farm demonstrations as it is practi-
ced in other countries.

The production and manage-
ment or livestock are not carried out
on scientific or economical basis.
The 15.5 million heads of livestock
in Traq need great quantities of
forage for growth and production.
Considering the nutritional require-
ments estimated at a rate of 2.5
kilograms per head per day of dry
forage, these animals need about
38 million kilograms of dry forage
per day irrespective of TDN, pro-
tein, or mineral requirements
(Springfield, 1957).

Forage production does not have
prominent place in Iraq’s agricul-
ture. Tiess than 5% of the cultivated
land is devoted to growing forages
for livestock. This is a very small
per cent compared with other count-
ries where 20-759, of the cultivated
land is planted by forage crops
(Springfield, 1957). As a conseq-
nence of this shortage of forages.
many livestock die from starvation

and exposure during severe winters.

The poultry situation is in no
better shape than that of livestock.
The Iraqi average annual produc-
tion per bird is only 60 eggs in
comparison with 250 eggs in the
TInited States. Thousands of chick-
eng die of malnutrition, Pullorum,
New Castle, infectious Bronchitis
and other diseases, In addition, the
attitude of the villagers towards
raising poultry is rather discourag-
ing, However, the poultry picture
is more promising in the cities. In
the seventy six modern farms
which have been established in the
last five years in the Baghdad area.
poultry is produced on eommercial
basig, and on relatively sound scien-
tific methods®. A great amount of
capital is invested for this purpose
by both private growers and the
government. In 1965 a General
Poultry Company was established
by the government with an initial

capital of 2.5 million Traqi Dinars.

Tt was estimated that in summer of
1967 this company is expected to
produce six million birds per vear.

RECOMMENDATIONS

1. A great number of young farm-
ers are available in Traq in all
rural communities, some of
them are established in farming,
others who have given up
schooling but are unexperienced
in agriculture or related occupa-
tions. Therefore, it should be
justifiable to inifiate an edueca-
tional program.

The areag of instructions should
be related to occupational ad-
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justments, management, study
of farm problems, evaluation
and analyzing of farm records.
farming status and over-all pro-
fessional improvement. '

3. An emphasis should be placed
on relating the young farmer
training instructions so closely
to tha production entferprises
and to try fo relate it to the
need according to the local situa-
tion and individual differences.
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4. Learning by doing, demonstra-

(]

tions, actual participation. and
group discussion should be con-
sidered in the educational pro-
gram.

The program should aim to de-
velop in farmers the ability in
proper management of soil,
wafer, livestock, poultry, ma-
chinery and marketing. As a

result of such upgrading in the
profession] ability of the young
farmers an increase in agricul-
fural production, a higher in-
come for the farmer, and a
higher national income will be
reached. Hence it will result
in the complete development of
the young farmers to he onnd
citizens.
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EFFECT OF HICH TEMPERATURE IN IRAQ ON SOME
ECONOMIC CHARACTERISTICS IN TWO BREEDS OF
CHICKENS

M. Fikry Amer, H. Al-Fayadh, and H.A. Al-Roumi

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

SUMMARY

The high atmospheric temperature in Iraq during Summer is one of the

major factors influencing the decline of most of the economic characteristics of
chicken. The two favourate breeds; Leghorn and New Hampshire were reared

in two houses, one of which was cooled. The results are summarized in the

following points.

1. Leghorn breed could withstand high temperature to some extent more than
New Hampshire breed.

2. liowering room temperature by cooling increased both egg production and egg

weight in both breeds.

Feed consumption was much greater by breeds held in cooled houses.

Water consumption was much greater by breeds kept in uncooled houses.

July was the hottest month in Summer in which the effect of temperature was

greatly observed.

6. Amount of feed consumed by birds differed according to breed gnd room
temperature,
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INTRODUCTION

High environmental temperature characteristics in chickens. In
had a detrimental effect upon most Iraq the weather is very hot
of the productive and reproductive during the summer months. Traq
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suffers from a persistant and
ever increasing shortage of weat
and eggs. Therefore, it is of great
importance to study how chickens
suffer from high atmospheric tem-
peratures during summer months.
Very limited work has been done on
that factor under Traqi conditions,
This research was carried out to
study the effect of high temperature
on egg production, egg weight, feed
and water consumption during the
hottest months in Traq.

Graham (1930), found a rela-
tionship between temperature and
ege production. Benmion and
‘Warren (1933) found that exire-
mely high or low temperatures were
followed by a decline in egg produc-
tion. Hays (1945) observed that
declining house temperature below
40°F, from November to early
January reduced egg produetion.

Tiorenz and Almquist (1936)
demonstrated that increasing air
temperature during the formation
period of the egg decreased egg
weight. Warren (1939) showed that
temperature was an important
determining factor in ege size of
domestic fowl. Skoglind ot al

(1951) and Hutehinson (1953)
showed a sharp decline in egg
weight when the temperature was
about 85°F.

Issawi and Amer (1958) and
Amer (1964) reported that in
Fayoumi there was a decline in both
egg production and egg weight due
to high temperature during summer
months.

Bennion and Warren (1933).
Bruckner (1936), Tiee et al (1945)
and Warren and Schnepel (1940)
reported that laying hens exposed
o high environmental temperature
consumed less feed than similar
groups held at moderate tempera-
ture.

Fox (1951) found that during
heat stresses, a longer survival time
was associated with the persistency
with which a bird continued fo
drink water. The 8Single Comh
‘White Leghorn showed more incli-
nation to drink water at high tem-
perature whereas the reaction of
the R.I. Red and New Hampshire
appeared to be reluctant to
continue high water consnmption
throughout the exposure period.

MATERIALS AND METHODS

The research was conducted at
the Poultry Farm, College of Agri-
culture, University of Baghdad.
The experiment lasted for three
months; June, July and August
1966. Two hundred pullets repre-
senting equal numbers of New
Hampshire and 8.C.W. Teghorn
were used in the experiment. Half

of each breed was housed in an
ordinary house, while the other
halves were housed in cooled houses
using an electric cooler (3000 eubic
feet). Daily temperature in the
honses, amount of feed and water

consumed, daily egg production and
averagde ego weight were recorded.
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RESULTS AND DISCUSSION

Table 1 represents the room
temperature during the experimen-
tal period in both cooled and un-
cooled houses. It could be easily
noticed that in cooled houses, tem-
perature was lower than in un-
cooled ones by about 9.5°F. July
was the hottest month in Summer
and the temperature was 90.2°F.
and 102.0°F, in cooled and un-
cooled houses, respectively.

Table 1: Average temperature
during the period of study.

Average Temperature
Months. Cooled uncooled
June 1966 86.5 95.7
July 1966 90.2 102.0
August 1966 87.5 94..0)
Average 88.4 a7 .2

During August, temperature de-
creased by about 2.7°F. and 8.0°F.
in the previous houses in the same
order-

Feed and Water Consupmtion:

Table 2 shows the quantity of
feed in grams and that of water in
gallons consumed by the birds. It
could be observed that breeds differ
in their feed and water consump-
tion. New Hampshire pullets con-
sumed more feed and water than
Leghorn ones.

Pullets in cooled houses con-
sumed more amount of feed and
water than those kept in uncooled
houses. Differences were 11.3 and
8.9 grams of feed for New Hamp-
shires and Leghorns, respectively.

Table 2. Amount of feed and water consumed by the two breeds of birds.

Characteristics Cooled Uncooled
New Hamp. Tieghorn New Hamp Teghorn
Daily feed consumed/gm. 93.7 865 ]2.4 e
Water /oallon (all period) 4T 3.26 3.60 3.45
With respect to water consumed, is very hof, birds continue to drink

the differences were 0.13 and 0.19
callons. in the same order. These
resnlts aorep with those found by
Bennion and Warren (1933), Bru-
ckner (1937) and others who repor-
ted that laying hens exposed to high
environmental temperature con-
sumed less feed than similar groups
held at moderate temperatures.
During summer. when the weather

much water to compensate the loss

occurring due to the high envir-
onmental temperatures (Fox, 1951).

The changes in feed and water
consumption due to uncooling were
caleculated as percentages relative
to the values obtained with cooled

houses. The results are shown in
fable 3.
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Table 3: Percentage changes in feed and water consumption in
uncooled houses.

Characteristic

New Hampshire

Uncooled
S. C. W. Leghom

Feed consumed/gram 113
Water consumed /gallon

+ 0.18 (+8.0%)

(—129%) _0.80 (—-10.0%)
+0.19 (4 5.8%)

~ From table 3, it could be noticed

that the percentage decrease in feed
consumption, due to high tempera-
ture, was lower with Leghorn birds
than with New Hampshire birds
reared in uncooled houses, Leghorn
showed higher increase water con-
sumption percentage than New
Hampshire.

Table 3 also shows that birds

Table 4: Hgo number and average ege weight in grams for the twe
Breeds of Birds.

three months of study are tahnlated

kept in uncooled houses consurmed
more water than those kept in
cooled houses.

Egg Production and Egg Weight:
Kgg production during the

period of study, and the averaze
egg weight in grams during the

in Table 4.

Bgg Weight and Egg Number

Treatments. - June
N.H. Leg.

July August
NH. Tez NH. Les

Cooled No. 452 461
Wt. 54.6 52.5

444 455 457

Tneooled  No. 415 429
Wt 522 50.2

54.8  52.3
318 360
501  49.6

Number of eggs laid by the
pullets housed in the cooled houses
differed according to breeds. Teg-
horn laid more eggs than New
Hampshires. Decline in egg produe-
tion in percentage due to uncooling
as compared to cooled houses was
calculated and shown in Table 5.
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Table 5: Percentage of decline &
egg production in uncooled hows
compared with cooled ones

Month ~ Teghorn New Ha

June ity
July 20.9
August 15.8

Whole 15.0
period
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Variations in egg production
were observed when a comparison
was made among the three months
of study. Table 6 shows the percen-

tage of decrease or increase in egg
production compared with the pro-
duction of egps during June.

Table 6: Variation in Egg production during July and August
when compared with that of June.

Leghorn birds

Months Cooled TUncooled
Tuly _1.39 _14.6%
August —1.3% = 6.9%

Tt could be easily noticed that
there was a decrease of 14.6% and
6.99 in the uncooled houses during
July and August, respectively.
with respect to Leghorn birds. Dur-
ing August, a slight increase was
observed in egg production and
this may be due to the decrease of
high  atmospheric  temperature
during this month when compared
with July as shown in Table 1.

Weight of eggs:

The number of eggs laid and the
weight in grams are reported in
Table 4. Tt could be noticed that
high  atmospheric  temperature
affected egg weight and that eggs
laid by birds in uncooled houses
were fewer in number and small in
size than those laid by birds kept
in cooled houses. The variation in
egg weight was much greater in

New Hampshire birds

Cooled TIneooled
_1.8% _93.49
ks = 2.99%

demonstrated that increasing of air
temperature during the formation
period of egg decreased egg weight.
The results are also in agreement
with those reported by Amer (1964).

Efficiency of feed utilization:

The amount of feed consumed
by both breeds that give one dozen
of eggs are calculated and shown
in table 7.

Table 7: Amount of feed consumed
that led to the Production of
twelve eggs.

Amount of feed consu-
med in Kgs. to give

12 eggs
Treatments. T.eghorn New
Hampshire.
Cooled 3.450 3.816
Uncooled 3.642 3.918

New Hampshire than in Leghorn.
This indicates that the Single Comb
White Leghorn could withstand
unfavourable temperatures. These
results agree with those found by
Torenz and Almquist (1936) who

Tt could be observed that New
Hampshire birds consumed more
feed to produce a dozen of eges,
when compared with Leghorn hirds.
TLeghorn or New Hampshire rearsd
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in cooled houses consumed less
feed to produce one dozen eggs than
those kept in uncooled houses.
From the foregoing discussion
it is apparent that Leghorn birds
can withstand high atmospheric
temperature more than New Hamp-
shire. This was shown by less
decrease of feed consumption and

higher inerease of water consump-
tion with Lieghorn birds kept in
uncooled houses than with New
Hampshire kept under the same
conditions. Feed conversion values
of Leghorn was also better than
that of the New Hampshire kept
under the same atmospheric condi-
tions.
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PRICE AMALYSIS OF RICE IN IRAQ
Mohammed M.A. Ahmed and Zeki H. Mohammed

University of Baghdad, College of Agriculture, Abu-Ghraib, Irag

SUMMARY
Rice is one of the major summer field crops in Iraq. It has been contributing
from s0% to 70% of the toral value of summer feld: crops during 1953-61.

The principal objectives of this study were to: {a) Examine historical trends
in rice price, and (b) Identify some of the factors influéncing the price of rice.

The results of the study could be summarized, in order: (a) The net supply
of rice increased by 40 index points, while its price declined by 24 index points
during 1956-65. (b) Statisticgl relationships were found to be insignificant between
price and ner supply of rice. (c) Per capita production of rice was the major factor
which had inversely influenced the price of rice. (d) Per capita produc-
tion together with per capita real income explained 76% of the variations in the
price of rice in Irag. (e) The coefficient of price elgsticity was found to be rela-
tively high (-2.589). Therefore, increasing and stabilizing local production of rice
will tend to reduce price flutuations, exert a downward pressure on the price, and
‘ncrease the total farm income from rice production.
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INTRODUCGTION

Rice is ome of the principal
summer field crops in Iraq, contri-
buting from 50% to 70% of the
total value of summer field crops
during 1953-61,(3).

Qince rice is one of the basie

food stuffs in Traq, an investigation
to determine the impact of cerfain
factors on the price of rice in Iraq
was considered important. The fae-
tors examined in this study were
net supply of rise, national income,
and population.
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MATERIALS AND METHODS

The data included in this study
covered the period 1956-65 and were
secured from official records. Appro-
priate adjustments were made in the
data whenever it was required. His-
torical trends in the supply of rice;

national income, population, and
rice prices were reviewed for the
years in the study. Correlation and
regression techniques were used in
addition fo other statistical methods
in analyzing the data.

THE SUPPLY OF RICE

The factors determining the net
supply of rice in Iraq are domestic
production, import, exporf. and
carry-over.

PRODUCTION:

The production of rice fluctuated
greatly during 1956-65, (Figure 1).

It declined from 78 thousand tons
in 1956 to 48 thousand tons in 1961
and rose again to 139 thousand tons
in 1965. The coefficient of variation
around the 10 years (1956-65)
average production worked out at
319, i.e., the annual production of
rice deviated from 1956-65 average
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production by around one-third
(Appendix 1).

IMPORTS:

Rice imports averaged about 38
thousand tons a year for the ten
vear period under study. The year to
vear variations were large, but a
tendency to import more every year
is increasing (Appendix 1). The coe-
fficient of variation worked out at
R79% . Figure 1 shows that the fluc-
tuations in the imports were much
creater than those in the production
of rice,

EXPORTS:

Rice exports from Iraq increased
from two thousand tons in 1956 to
a little over three thousand fons in
1959, but during the last six years,
only negligible amounts of rice were
exported (Appendix 1). This indi-
cates that exports were not at all

an important determinant of nef
supply-

CARRY-OVER:

The average annual carry-over
of rice was about 26 thousand tons
during the years in the study. It
increased from 20 thousand fons in
1956 to 33 thousand tons in 1965
(Appendix 1). The coefficient of
variation around the 10-years
average was 269 .

NET SUPPLY!

The net supply increased by
about 40% (1956-65%.100) during
the years covered by this study (Ap-
pendix 1). To study its possible ef-
fect on prices of rice, an examina-
nation of changes in demand fac-
tors (population and the purchasing

power of the people) would appear
necessary-

POPULATION AND THE NATIONAL INCOME

The population of Iraq increased

hv 179% during 1956-65 (Appendix
21, This is expected to increase the
demand for rice in Iraq. An increase
of about 479% (1956-65=100) in
the national income during the same
period should exert additional pres-

sure to inflate the demand for rice.
The extent of increase in demand,
however. is not known.

The effect of the relative changes
in demand and supply of rice on the
price of rice is examined in the fol-
lowing sections.

PRICE ANALYSIS®

During 1956-62, price indices

in 1958, when it fell to a low of

ranged hetween 104 and 106; except 86.5, and in 1961, when it reached

(1) Due to a lack of data for Trag as a whole,the prices of different kinds and grades of rices
which were sold in Mosul, Baghdad, and Basrah markets were ufilized in ‘this study. Since the
quantity data for different types and grades of rice were not available to compute average weighted
prices, average price indices were estimgted from the price relatives of the individual types and grades
of rice.
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an all-time high figure of 1922.3.
Following 1961, there has been
a continuous fall in the prices,
touching an all-time low figure of
81.1 in 1965. The coefficient of
variations around 1956-65 worked
out at 12% (Appendix 4).

Prices have followed a similar
pattern of change as those in the
quantities of net supply during

1956-65. The years which followed
1960 showed a certain degree of in-
verse relationship between price

and the net supply (Figure 2).
However, the inverse relationships
between price and the production of
rice could readily be recognized
during the years in the study.
(Figue 2).*
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STATISTICAL ANALYSIS

Due to a lack of time, an attempt
was made to simplify the analysis
by considering three variables at a
time; price, supply, and income.

For this reason, total net supply and
total national income were deflated
by the population of Iraq (Appen-
dices2and3).* Furthermore, the im-

(z) Attempt was made to examine the correlation of supply and production in a particular year
with the prices in the followng yegr, but the computed correlation coefficients were relatively low
compared to those computed for the same year.

(3) Since the exported quantitics of rice were insignificant during the years in the study, it was
excluded from the analysis.
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pact of the general rise in prices
was removed from the price data by
deflating current prices by the con-
sumer price index.*

The general form of the equation
which was fitted to the data by
single-equation least squares tech-
niques was as follows:

(1) ¥,=a+bX, +b,X,
X, =per capita net supply of rice
X,=per capita real income
(Iraqi Dinar per person)
Y, =Pirce index of rice
The results of the analysis show-
ed that the per capita net supply
and per capita income have explain-
ed only 6% of the variations in the
pdice of rice.® This was attributed
(2)Y, = 140.570 — 2.848X, —
R* = 0.7T6  (—2.977)
‘Where: Y, and X, are the same
X, refers to the per
The substitution of the per
capita production for the per capita
net supply in Equation 2 appears to

to a high intercorrelation between
the independent variable (net supply
and income). For this reason an
aftempt was made to find the degree
of relationships between price and
individual components of the net
supplv of rice.

The size of the simple correla-
tion coefficient between price and
the per capita production was found
to be greater than those hetween
price and the other components of
the net supply.

Therefore, the price index was
set as a function of the per capita
production and the per capita in-
come, The new equation becomes
as follows: The figures in paren-
theses are t values

0.043X,
(—0.148)

as in equation 1.
capita prodnction of rice.

have improved its predictability
greatly.® The multiple correlation
coeficient of .76 indicates that the

(1) Due to a lack of data for Iraq as a whole the consumer price index for the unskilled workers
in the city of Baghdad and its environs was used as a price deflator.

(5) Y1=xr3.84g—o‘5922X1 —0.0088X_ R2=0.06; (—0.50)1_:; (—o.012) The values in parentheses
are t-vglues.

(6) This situation led the authors to collect additional information relative to the quantities of
the carry-over and import data. It was found that the qugntities of the estimated carry-ovér include
the quantities of the seeds stored for the following growing season. The quantities of the seeds com
prise the largest percentage of the tofal carry-over. Therefore, the carry-over of rice may have little
if any effect on the price of rice.

Furthermore, the quantities of imported rice which have been recorded in the official records ap-
pear to be subject to a sizable error, because they have been based upon the import permits given

to merchants. The quantities of imported rice may not be direetly correlated with the number of
inmport permits; since a good number of import permits may remain unutilized at the end of the
Fear.

" It also appears that the market of imported rice has been highly regulated by certiin govern-
ment agents (Iasha.) While the market for imported rice is controlled, the market for the lncaily
produced rice is left to the private sector of the economy. Therefors, the market for the lozally
produced rice may difier greatly from that for the imported rice. This may justify the exclusion
of imperted rice from the price analysis of the locally produced rice,
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per capita production and the per
capita income account for 76% of
the variations in the price of rice.
That is only 24% of the variations
in price were due to factors not in-
cluded 1n the above equation.

The regression coeficient attach-
ed to the production variable (X,)
is preceded with a negative sign, as
expected, denoting inverse relation-
ships betwen price and the produc-
tion of rice. The regression coeffic-
ient of —2.848 means that a change
of one kilogram in the per capita
production of rice is associated with
abont 3 index points of rice price
in opposite directions, other things
are equal.

The regression coefficient of the
per capita production is significantly

different from zero at 5% probabi-
lity level, while that of the per
capita income is not significantly
different from zero at 5% probabi-
lity level.

Coefficients of price flexibility
and elasticity of demand were com-
puted at the means of the series.
The flexibility of price with respect
to the per eapita production is
0.386. Thus a 109 change in per
capita production 1s associated with
a 49, change in the price index in
the opposite direction. The inverse
of the coefficient of the price flexibi-
lity with respect to production
(supply) provides an estimate of the
price elagticity of demand of
—2.589. The income elasticity im-
plied by the equation is —1.60."

DISCUSSION

The preceding analysis reveals
that the met supply of rice has in-
ereased by 40 index points during
1956-65. The increase in the nef
supply of rice appears to have been
accompanied by a decline in its
price during the same years (Figure
2). The price index of rice has dec-
lined by 24 index points in 1965
compared to that in 1956. However,
the statistical analysis showed that
the relationships between price and
the net supply to be insignificant.

Further analysis indicated that
the domestic production of rice has
been the main factor which has in-
finenced the price of rice. The pro-
duetion of rice has increased by 58

index points (1956-65=100) during
the years indicated above.

Fluetuations in price have been
inversely correlated with the prodne-
tion. The production coefficient of
variation was 819 while that of the
price was 129%. Thus, it appears
that the price variations have been
moderate compared to that in the
domestic production of rice.

The vesults of the statistical
analvsis showed that the price has
been positively correlated with the
(uantities of the carry-over and im-
ported rice. However, under normal
conditions, the larger the quantities
of the earry-over and import. the
lower prices are expected to be.®

(7). Since the standard error attached to the
is questionable.
(8) See footnote 6.

income cocfficient. is relatively high, its reliability
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The coefficient of price Hexibilivy
with respect to the per capita pro-
duction was —0.386. This implies
that a 49 change in the price has
heen associated with a 109% change
in the per capita production of rice
in opposite directions. Elasticity of
demand 1mplied by the price flexi-
bility 18 —2.5689. This means that
an increase in the per capita pro-
dnetion tends to raise the level of
total revenue secured from the pro-
duction of rice. Thus an attempt
to inerease the per eapita produc-
tion of rice tends to:

4. Exert a downward pressure on
the price of rice.

b. Increase the total expected in-
come from rice production.

¢. Reduce the amount of hard cur-
rency spent on importing rice.

Based on the projected values of
the per capita production and the
per capita income, the price is ex-
nected to be 83 index points in
1975:".

It must be remembered that the
downward frend in rice price is
possible only under ceteris parihus

conditions. Changes in the factors
which have been assumed constant
tend to upset the course of the pre-
dicted future price. For instance, a
sharp cutback in rice import will
tend to exert an upward pressure on
the price of the domestically pro-
duced rice unless the domestic pro-
duction has been increased by equal
amount. During 1964-65, the quan-
tities of the domestically produced
rice has increased by about 10
thousand tons, while the import was
cut back from 95 thousand tons to
about one thousand tons of rice.
Consequently, the prire of certain
types of rice rose by more than 509,
during the first half of the year
1966 (5). Therefore, in order to
avoid sharp increase in the price of
rice, the cutback in the import must
be matched with equal inerease in
domestic produetion.

The rate of increase in the pro-
dnction of rice could be accelerated
by implementing new ways and
means in rice production (6). Ferti-
lizer used on paddies has alreadv
<hown promising results in certain
parts of the conntry (6) and (8).

SUMMARY

Rice is one of the major summer
field crops in Traq. It has been cont-
ributing 509 to 709% of the total
value of summer field crops during
1953-61.

The principal objectives of this
study were to: (a) examine histori-
cal frends in rice price, and (b

identify some of the factors influen-
cing the price of rice-

The results of the study could
be snmmarized as follows: (a) The
net supply of rice increased by &0
index points, while its price dee-
lined by 24 index points during

(g) If the increase in the per capita production and the per capifa real income cootimess a0 =
1956-65 rates, they are expocted to hecome 10 Lilagrams and o5 E

{Anpendix 1),
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1956-65; (b) statistical relation-
ships were found to be insignifi-
cant between price and net supply
of rice; (¢) Per capita production of
rice was the major factor which had
inversely influenced the price of
rice; (d) Per capita production to-
gether with per capita real income
accounted for 769 of the variations

in the price of rice in Iraq. (e) The
coefficient of price elasticity was
found to be relatively high
(—2.589). Therefore, increasing
and stabilizing loeal production of
rice will tend fo reduce price flue-
tuations, exert a downward pressure
on the price, and increase the fotal
farm income from rice production.

Appendix 1. Total Production, Carry-Over, Import, Export, and Net
Supply of Rice in Iraq, 1956-65.

(Thousand Tons)

Year Production® Carry-over®  Import®  Export® Net Supply
1956 77.58 20.32 14.67 1.88 110.69
1957 103.05 27.59 15.15 21 148.08
1958 95.88 16.80 4.02 2.44 114.26
1959 61.66 25.70 4256 3.26 126.66
1960 82.83 20.81 53.34 0.10 156.88
1961 47.92 33.83 69.69 0.02 151.42
1962 79.17 1770 69.16 0.00 166.03
1963 100.25 34.00 13.49 0.00 147.74
1964 129.04 27.00 95.03 0.01 251.06
1965 138.90 39.78 1.00 0.00 172.68
Ave. 91.63 25.65 37.81 - 154.05
G.Vs 30.63 25.61 36.70 — 25.86
Seurces: (a) Ministry of Planning, Central Buresu of Statisjics; Sfatistical Abstrasts, 1956-85,

Baghdad, Irag. In order to convert vnhuskad rice to husked rice, the original data wer=

adjusted downward by z0%.

(b) The carry-over estimates are based upon an unpublished report vollected: from the
(Grain Board and the Ministry of Economics; Baghdad, lIrag,

(c) The C.V. denotes Coeflicient of Variation nvound 1956-65 average values in the series.




Appendix 2: Population and Na-
tional Income of Iraq, 1956-65.

Year Population ~ National Per Capita
(Mil. People}n Income Income
(Mil. 1LD.) (LD
1956 6.3 235 53.1
. 1957 6.4 348 54.4
1958 6.6 363 55.0
1959 6.7 369 55.0
3 1960 6.8 413 60.7
1961 6.9 469 67.9
1962 7Eal 503 70.9
1963 7.9 490 67.1
1964 7.4 517 69.8
1965 7.5 538 71.8
Source: (a) Population estimates have been based on the general population census for the years
1957, 1947, and 1g34, Bureau of Population, Baghdad, Irag. The basic data used for the
the time census was taken, )
population estimates excluded the nomstic population and those people who were abroad
{b) National Income estimates have been hased on the 16635 Annual Report of the: Cent-
ral Bank, Baghdad, Iraq. The national income estimates bave been expressed in terms
of constant price 1'19‘3":100].
Appendix 3: Per Capita Production, Carry-over, Import, and Net Sup-
: ply, Iraq.
Year Production  Carry-Over Traport Net Supply
Kg Keg Kg Kg
4 1956 12.4 3.2 2.3 17.7
1957 16.1 4.3 2.4 293
1958 14.7 2.6 0.6 175
1959 9.2 3.9 6.4 19.0
1960 122 3.4 7.8 23.0
1961 6.9 4.9 10.0 21.8
1962 11.2 2.5 9.8 23.4
1963 13.9 4.7 1.9 20.4
1964 ATl 3.7 12.9 34.1
1965 18.5 4.4 0.1 23.0
Source: Adapted from Tables 1 and 2.
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Appendix 4. Actual and Estimated Price Index, Production and Income,

Traq.
Price Index Per Capita Per Capita Income
(1956-65 =100) Production (ID. person)

Year Actual®* Hstimate* Actual Hstimate® Actual  Estimate

(kilos) (kilos)
1956 104.7 103.1 12.4 11.7 53.1 51.8
1957 104.1 92.4 16.1 34 413) 54.4 54.2
1958 86-5 96.5 14.7 12.3 55.0 56.6
1959 104.1 1LY 9.2 12.7 55.0 59.0
1960 106.0 103.3 12.9 13.1 60.7 61.4
1961 122.3 118.0 6.9 13.4 67.9 (3.8
1962 104.7 105.7 11.2 13.8 70.9 66.1
1963 99.0 98.2 13.9 14.2 67.1 68.5
1964 88.6 87.6 175 14.6 69.8 70.9
1965 81.1 84.7 18.5 14.9 71.8 73.3
1975 — 83.2 - 18.7 — 97.2

(*) Source: Same as Footenote a, appendix 1.

(a) Estimated from Equation 3.

W =1 1_._1'9_-!—0,374}&“;.,_5‘;?50&13_;__ t —Or2e2
(b) Based on: Y =i1nagto.374X ; RP0.13; t=o0.202
1 1
Where: Y =Per capita production (kilogram per person)
SX1=Yenrs (1965=1... 1065 —10.)

{v) Based on: ¥ =40.4442.387X ; R =0.88; r—y.70
Where: ¥ —per capitai Tncome (ID. per person)
1

X —same as in above equation
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SOME CHARACTERISTICS OF COOD HIGH SCHOOL
TEACHERS

Muhsin H. Al-Salman
Universily of Baghdad, College of Agriculture, Abu-Ghraih, Irag.

SUMMARY

There was no general agreement as to what were the specific chgracteristics

of good teachers as indicated by research for the past fifty years. However, careful
selection and better pre-seryice preparation for college students will offer to the

high schools, young men and women better gble to meet the demands for success-

ful teaching.
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INTRODUGTION

The recruitment and selection
of qualified teachers for the second-
ary school are the concern of pro-
fessional people responsible for
this level of education. Since we
are facing the problem of teacher
shortage on one hand and the
demand for excellence in education
on another, the recruitment, selec-
tion, and improvement of desirable
voung people for the profession of
teaching became very essential in
order to attain the desired quality
product of learning. Although there
was no agreement as to what con-
stituted a good teacher there
appeared fo be some characteristies
which might serve as the basis for
recruitment, selection, and improve-
ment of teachers.

MATERIALS AND METHODS

This is a library research con-
ducted through the review of availa-
ble literature.

REVIEW OF LITERATURE

Teacher characteristics have
been investigated by many research
workers using varieties of methods
and instruments. In a study he
directed Ryans (6) tested three
patterns of teacher behavior which,
he reports, appeared to stand out in
separate factor analyses of elemen-
tary and secondary teacher data.
These patterns were the following :

X,— warm, understanding, frien-
dly vs. aloof, egocentric, restricted
teacher bhehavior.
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Y — responsible, businesslike.
svstematic vs. evading, unplanned,
slipshod teacher behavior.

Z— stimulating, imaginative,
surgent vs. dull, routine teacher
behavior.

In comparing groups of teachers
with respect to these patterns Ryans
(6) reports the following findings:

1. Among elementary school
teachers, the patterns X, Y, and
Z, were highly correlated, and each
also seemed to be highly correlated
with pupil behavior in teachers’
classes. Among secondary school
teachers the intercorrelated of the
patterns were less hich and much
less highly correlated with pupil
hehavior.

2. Among elementary school
teachers, patterns X, Y. and
7., tended to be higher for married
than for single teachers, Among
secondary  school teachers the
patterns tended to bhe higher for
single than for married teachers.

3. The patterns did mnot vary
significantly when teachers were
classified acecording to scores on the
several scales of the minnesota
Multinhasic Personality Inventory
and the Allport-Vernon Study of
Values. However, the ‘‘dominant’”
and “‘sociable’ scales of the Thurs-
tone Temperament Schedule did
distingnish between feachers with
respect to Pattern X, (warm.
friendly) and Pattern Z, (stimulat-
ing). the more highly assessed
teachers tendino to attain hicher
seores on the Thurstone Tempera-
ment Schedule seales.
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Ryans also reports that certain
dimensions of teacher attitudes,
verbal understandings, eduecational
viewpoints and emotional adjust-
ment were investigated- Some of
these trends reported were the
following :

1. The attitudes of elementary
teachers toward pupils, toward
administrators, and also toward
fellow teachers and nonadministra-
tive personnel in the schools were
markedly more favorable than were
similar attitudes of secondary
teachers.

9. Actual pupil behavior in the
classroom (based on observers’
assessments) did not appear to be
related to the atitude held by
teachers.

3. The educational viewpoints
expressed by secondary teachers
were of a more traditional or learn-
ing-centered nature, while those of
elementary teachers learned more in
the direction of permissiveness.

4. The verbal understanding
scores abtained by secondary
teachers were significantly higher
than those of elementary teachers,
English and foreign language
teachers excelling other subject-
matter groups within the secondary
school,

5. Men teachers at both the ele-
mentary and secondary levels appea-
red to be markedly more emo-
tionally stable than women teachers.

By emvloying the teacher
Characteristic Schedule, Ryvans (8)
found that: X_ warm and under-
standing. Z., stimulating, and -B_




permissive to be highly correlated
among elementary teachers, suggest-
ing a factor contributed to by frien-
dly and stimulating teacher beha-
vior combined with permissive,
child-centered ~educational view-
points. There also was a tendency
for Y., Rl,, and Qco to be interre-
lated. snggesting a factor made up
of organized teacher behavior and
favorable opinions on the part of
teachers: regarding other persons.
These trends were somewhat less
evident among secondary teachers,
but the X_ and -B, combination
(friendly, warm behavior, and per-
missive  educational  viewpoints)
seemed again to be very much in
evidence in one factor, and Y,
(businesslike. well-organized teacher
behavior) appeared also fo be pro-
minent in a second major pattern.
Rvans (6) also reports the following
comparisons of teachers in the licht
of Fstimated Characteristies:

1. In relation fo age:

The implication for research and
practice in the area of teacher per-
sonnel probably is that age mmst be
taken into account as a relevant
independent  variable whenever
teacher characteristics are consi-
dered: that econcerning personality,
teacher variation with age interacts
with the main effects sometimes
deseribed as eontributors to teaching
performance, and may either make
difference in such main effects
appear important when they do not
exist or obscure them when they
really are present.

2. In relation to experience

Trends with regard to extent of
teaching experience are nof substan-
tially different from those noted
when teachers were classified accord-
ing to age. There was a general ten-
dency for teachers with extended
experience to score lower than less
experienced teachers on most of the
Variables. Y, (rvesponsible, busi
ness-like behavior in the classroom).
however, was a nofable exception:
in this ease the more experienced
feachers scoring significantly higher
{han the less experienced.

3. In relation to sex:

At the elementary school level.
men and women teachers differed in
only four of the personal-social cha-
racteristics studied; men were less
responsible and businesslike in class-
room hehavior and more favorable
toward demoeratic elassroom praec-
tices, more inclined toward permi-
ceive. child-centered eduncationsl
viewpoints, and more emotionally
stable than women. At the secondiry
school level. differences between the
spxes were fairly general and pro-
nounced with women tendinz 1o
attain significantly higher scores
on the seven measuring friendly,
resnonsible, stimnlating classroom
hehavior, favorahle attitndes toward
pupils, democratic classroom prac-
tices, permissive educational view-
noints, and verbal understanding.
Men teachers scored significantly
hicher in emotional stabilitv, how-
pver.
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4. In relation to Marital status

There ave systematic differences
between married and unmarried
teachers with respect to various
classroom behaviors and attitudes,
but these differences often vary
according to school level, grade and
subject taught.

5. In relation to professed avocational
activities:

Teachers who report frequent
participation in any avocational
activities (gardening, chess or cards,
painting, sculpting, music,..) tend.
ag a group, to score higher on X .
Y .. Z.. Reo, Rleo, Qco, -Beo, and

S than teachers who do not report
in any of these activities.

6. In relation to type of undergraduate
college attained:

Very few significant differences
were found with respect to type of
schonl attended.

7. In relation to academic success:

Teachers who reported haying
heen ontstanding students scored
higher than other groups on most
seales including friendly. vespon-
sihle, stimulating classroom beha-
vior., and favorable attitudes toward
pupils, democratic school practices,
and the like. The only exception to
this trend had to do with emotional
stability.

The more notable differences bet-
ween the high and the low teachers,
as reported by Ryans (6), are the
following :

a. HighSchool feachers tendto be -

{. extremely generous in appraisals of
the behavior and motives of other
pPErsons; ‘

- possess strong -interest in reading

and library affairs;

interested -in musie, painfing, and

arts in general;

participate in social groups;

enjoy pupil relationships;

prefer nondirective (permissive)

classroom procedures;

manifest superior verbal intelli-

gence: and

]. superior with respect to emotional

adjustment.

i

o Ot
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b. Low teachers tended generally
to be:

1. restrictive and critical in their ap-

praisals of other persons:

prefer activities which did nof in-

volve close personal contacts:

3. express less favorable opinions of
pupils;

4. manifest less high wverbal intelli-

gence; ;

show less satisfactory emotional ad-

justment; and

A. represent older age groups.

(o]

1

On qualities demanded in fea-
chers. Stiles (8) raports the folow-
ing:

“Traits and abilities judged essent-
ial for smecessful teaching have been
classified into two categories. One in-
eludes skills and knowledge pertaining
to psychological principles of teaching
competence in the liberal arts generally
and in the subject matier to be taught,
as well as mental abilities. The other
category includes the teacher’s effecti-
veness in promoting good working eon-
ditions with pupils, his patterns of in-
terests and commitments, and his per-
sonal adjustment, Although the cate-
gories are not mutually exclusive, for
traifs and abilities in one category in-
fluenre those in the other, they do pro-
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vide framework for assessing the qua-
tities likely to be important to teaching
efiectiveness.”

Stiles also reports that through
scientific procedures, researchers
have been able to isolate the abilities
and traits which distinguish between
effective and ineffective teachers
and states that Schultz and Ohlsen
applied procedures used in the study
of experienced teachers to a group
of student teachers. Their findings,
Stiles (8) reports, were the follow-
ing:

“The outstanding student teacher...
was a creative person who had an
abundance of initiative and enthusiasm.
He had a genuine interest in his pupils
and a positive attitude toward teach-
ing. He was able to adapt to new un-
foreseen sifuations, In his classroom,
his work was well organized. This
ability to organize and plan was com-
bined with a good understanding of the
teaching-learning process, a knowledge
of his subject matter and a knowledge
of teaching methods. He understood his
students and was able to involve them
in elassroom in such a way as to pro-
mote and hold their interest.”

Another studv, conducted with
student teachers, revealed abilities
and traits which distinguish the
effective student teathers from the
ineffective: This study (]) revealed
the following findings:

Discriminatory traifs of Best
student teachers

1. Imagination and recourceful-
ness- 2, Organisation and planning.
3. Bxnlanation of ideas. 4. T.eader-
ship. 5. Maturity. 6. Tdentification.
diagnosis of learning problems. 7.
Understanding of students 8. Quick-
ness In assessment, reaction. 9.

Motivation ability. 10. Initiative.
11. Exercise of good judgment.

In a study conducted on the
teaching performance of good and
poor teachers of social studies Barr
(3) listed some 17 qualitative diffe-
rences in performance. But while
these differences in the teaching
performance of good and poor tea-
chers are significant, there were no
gualities, with the probable excep-
tion of motivation, discipline, and
knowledge of subject matter, posses-
sed by all good teachers that were
not possessed by some poor teachers
and vice versa, Barr (3) reports.

From description of a typically
good and a typically poor teachers
of social studies Barr (3) reports
that weaknesses most  frequently
associated with poor teacher are
under the following categories:

Knowledge of subject matter;
Technique of teaching;
Personal characteristies. and
Discipline

B 50 0 =

Barr (3) also  menfioned the
following list as the most frequently
characterized the teaching of good
teachers:

1. Ability o stimulale interest
2. Wealth of commentarial statements
3. Aftention to pupils while reciting

4. An effective organization of subject

matier

Well-developed assignments

Use of illustrative materials

Provision for individual differences

8. Effective methods of appraising the
work of pupils

9. Freedom from diseiplinary diffi-

culties

10. Knowlegde of Subject Matter,

e o7 it )
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11. Knowledge of the objectives of edu-
cation

12. Conversation manner in teaching

13. Frequent use of the experiences of
pupils

14, An appreciative attitude, evidenced
by the teacher's nods. comments
and smiles

15. Skill in asking questions

16. Definite directions for study

17. Skill in measuring results

18. Willingness to experiment.

In a study on a variety of measu-
rable traits in selecting people for
the profession of teaching Morris
(5) reports that probable success in
teaching is a matter of favorable
proportions of the several measured
characteristics which are common
to all students, rather than a matter
of a particular combination of cer-
tain qualities possessed by only some
students. Measures of intelligence,
academie achievement, health (not
onlv in a “‘phvsical’’ sense, but also
in the “‘mental’’ aspects colored by
emotfional breadth, intensity. and
stability), and the personal qualities
onaged by Trait Index-T, (used by
the auther) are all important.

a search for deseription of
teachers by their students was direc-
ted by Lathrop (4). He believes
that a study of the 50 great teachers
of the past may have value for
teachers of to-day.

Lathrop(4) reports the following
characteristics which have been
ascribed to largest number of the
50 teachers, in the order of freq-
leney :

Clarity of expression

i.
2. Humor
3. Enthusiasm
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Insistence on high standards
Sympathy

Interest in students
Expressive voice

Cordiality

Patience

10. Impressive physique

{1. Tolerence

12. Enjoyment of teaching

As to practices those teachers
adapted, Lathrop,(4) reports the
following in order of their freq-
uency :

1. Use of effective illustration

2. Provision for the activily of the
learner

3. Careful preparation for each ieach-

ing exercise

Encouragement of efforts of stu-

dents

5. Drawing upon fields other than the
special field

6. Statement of all sides of a question

7. Avoiding adherence to the fext

8. Provision for teaching studenis to
think

9, Seizing upon a few essentials

10, Tteration and reiteration

© %0 1 B Ui
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Avent(2) in a survey condncted
on the attitudes and traits of tea-
chers, compiled 1002 lists submitted
by 1002 teachers in 45 States con-
cernig the excellences and errors in
teaching. The following are the
main points of excellences in teach-
ing reported in this study.

A, Attitudes of teachers toward:
1. Discipline

a. The conceptions of disecipline

. The practice of disciplinary mea-
sures

¢. The atlitudes toward offenses

d. The attitudes toward punish-
ment




z:
a.
b.

C-

o

Lad

. correct

Teachi :
appraising eone’s methods
willingness {0 experiment as to
the best method

The safe attitude toward facts
or claims

the right attitude toward failures
the honorable attitude toward
mistakes

the secientific attitude toward new
ideas

attitudes toward the
teaching work itself

School managemer_it

a. making the best of cond_iﬁons

g P om o oy
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. Tecognizing

found

. adapting one's self to the system

complyving with school regula-
tions

. fostering school program

Subjects taught

having a love and an interest in
them

subject-matter as
means

desire for further mastery of the

subjects

Traits of teachers

1'
a.

oo

oo e o

Certain fundamental traits
capacities or abilities
teaching ability
managerial ability
sound scholarship
ability o use
methods
ability to profit by experience
thinking ability

legal ability to teach

. professional training
experience
. plans

1. policy of plans

2. plans for the first day

3. plans for the term or year
4 daily plans

good teaching

2. Personality traits

address
dignity
enthusiasm
fairness
optimism -
personal appearance
scholarship
sincerity
sympathy
vitality
courtesy
generosity
= .

.
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- 3. Certain personal traits

a. character traits
1. adaptability
2. appreciation
3. ‘“‘common sense’’
4. conviction
5. dependability.
6. independence
. force
. individuality
. originality
patience
. poise
. purpose
. responsibility
vigion

&

b. other personal traits

the use of good English
agreeableness of manner
satisfaction
diserimination
animation

outside interests
democracy

control of temper

4, Social traits

20 =1 5 U1 = 03 10 1

a. congeniality

b. conversalion

¢. friendliness

d. a sense of humor
e. kindliness

f. zood manners

g. politeness

h. wise tolerence

=]
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tact
loyalty

5. Scholarship traits

general culture
learning
mastery
growth

=, improvement

open-mindedness

disposition to suspend judgment
reading

broad-mindedness

considering factual values in rela-
tionship

good thinking

6. Moral traits

confidence
consistency
courage
determination
faith

honesty

honor

. personal integrity

truthfulness
trustworthiness
persistence

7. Physical traits
health

_ oood physical condition

pleasing facial expression

. zood teaching posture
_ oood teaching position in the class-

100

i, recreation

e -]

8. Business traits

4. business ability
1. economy

9. Professional traits

. professional ethics
. the teacher as a student

+ rprofessional growth

{. continuing growth

b.

e

2. reading and study
. professional education

. professional contribution

10, Efficiency traits

personal efficiency,

1. excellent vocabulary
9. correct pronunciation
3. distinet enuneiation
4. legible writing

daily efficiency

{_ careful daily preparation of les-
sons

careful planning of work
careful planning of each day’s
work

careful plans for each lesson
note-taking

general traits of efficiency

preparation for the first day of
school

adjustment

aceuracy

aleriness

care

experimenting

foresight

initiative

Judgment

10. Practicalness

11. resourcefulness

12. having a time budget

3. teaching officiency

14. evaluating one’s own work

15. firmness in dealing with pupils
16. ohserving other teachers

Ly ho

L ke
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study by the teacher
study of the community
study of difficulties and problems

observation of the children
study of the children

The evaluation of teaching is ac-

0900 =

cepted in the Cincinnati Public
Qchools as a definite responsibility
calling for careful planning. The
plan in use is deseribed as a repre-
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sentative of the prevailing attempt
to humanize the judgment of teacher
effort. The plan consists of 44 desir-

able

teaching qualities which are

divided into three classifications.
These qualities, as reported by
Spears(7) are listed as follows:

Personal qualities and perfor-

mance
A staff relationships

1.
2.

promotes friendly intraschool re-
lationships

adjusts easily to changes in
procedure; does not consider
his own program all-important

. carries a fair share of ount-of-

class responsibilities.

. accepts eriticism or recognition

gracefully

acecepts group decisions without
necessarily agreeing

uses discretion and consideration
in speaking of hig school or col-
leagues

cooperates with immediate ad-
ministration and supervisors

B. Communiety relationships

8,
9.
10.
4.

works understandingly and co-
operatively with parents
supports and participates in
parent-teacher groups
parficipates in community acti-
vities

interprets the sehool’s program
and policies to the community
as oceasion permits

€. Appearance and manner

12,
13.
14,

15.

dresses appropriately, is well-
gronmed and poised

speaks clearly. using good Eng-
lish in a well-madulated voice
shows genuine respeel, concern
and warmth for others. both
child and adult

attempts to eorrect personal

16.

7.

habits and mannerisms that
detract from effective teaching
is physically able to perform his
duties; is not handicapped by
too frequent absence or illness
maintains sound emotional ad-
justment; is ecalm and mature
in his reactions

11. Teaching performance

D. Teaching techniques

18.

19.

helps each child set appropriaie
goals for himself

varies method and content io
suit individual differences and
goals

20. directs interesting, varied, and

stimulating classes

24. practices principles of democra-

4
I

23.

2=

29.

tic leadership with children and
adulis

plans each day ecarefully, but
is flexible in ufilizing immed-
iate educational opportunifies
helps children develop and
strengthen their moral and spi-
ritual cmalities

. (Magsroom environment
24,

maintains an attractive and
healthful classroom

has work areas arranged for
maximum pupil stimulation and
accomplishment

. recognizes each child's eme-

tional and social needs

has concern for all of his child-
ren regardless if their cultural,
intellectual, or academic status
is respected by pupils: secnres
voluntary eooperation: has a
minimum of behavior problems
handles behavior problems in-
dividually when possible

F. Pupil growth

30.
3.
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helps children achieve satisfae-
forily in skill subjects

helps children evaluate them-
selves and their growth as a
means to further growth




encourages growth in democrat-
ie participation and sharing of
responsibilities.

. helps students integrate their

learning experience into mean
ingful pattern.

enccourages pupils to make their
own judgment according fo
their various levels of maturity
helps children acquire good
study and work habits

helps children develop the abi-
lity to work profitably in clas-
sroom: situations

111. Professional qualities

Fs

38,

39,

displays the refinement charac-
{er. and objectivily expected of
the professional person

is proud of his profession and
attempts to promote respect for
it.

accept pesonal responsibility for
compliance with rules and for
attention to administrative req-
1uests

does nof abuse privileges

is continuounsly growing profes-
sionally through study, experi-
mentation, and participation in
nrofessional activities

is critical of, ond consistently
trying to improve, his own
work

initiates or participates fully in
activities designed to meet the
needs of his partieular school

45 vnossesses adeauate subject mat-

ter background

Alpxander(T) summaries the

CONCLUSION

There was no general agreement
\s in what were the specific charac-
teristics of cood teachers. Research
for the past fifty years did not prod-
nee siepificant results about the na-
snre and measurement of teacher

characteristics of good teachers as
follows :

I. Personal equipment

Concern for the individual B
Emotional stability
Enthusiasm
Intelligence

Integrity

Knowledge

Personal charm

Skill in communication

==

1. Ways of teaching

Effective relations with individ-
nal pupils

Adequate planning and prepara-
tion

Wise nse of teaching aids

Involvement of pupils in varied
learning experiences.

Active leadership of the learning
aroup

111. Professional hehavior

Helping other teachers

Cooperating in general school
responsibilities

(ooperating in educational im-
provement

Qtrengthening professional or-
oanizations,

Maintaining ethical relations
with the school administration and
the publie

personality, or about the relation
botween teacher personality and
teaching effectiveness. This has been
cansed by a number of serious ob-
atacles such as the problem of defini-
tion, the problem of instrumenta-
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tion, and the problem of criterion.
There are also a number of specific
experimental limitations such as
the limitation of treating teachers
as a single group; the problem of
varied teaching situations.

However, careful selection and
hetter pre-service preparation for
college students will offer to the high
schools, yonng men and women bet-
ter able to meet the demands for
successful teaching.

The frainees most likely to de-
velop into excellent teachers will be
identified by the following charac-
teristics which are mentioned freq-
nently by the literature:

Personal Qualifications

positive aftitude toward feaching
Ability to adapt self to environ-
ment.

Ability to become socially well-ad-
justed.

Healthy-physically and mentally.
Ahility to make befter grade than
average in college work
Maturily and demoecratic leader-
ship ability

7. Dependable

8. Independent

9. Resourceful and sincere.

10. Capable of using good judgment
11. Patient

12. Verbally intelligent,

13. Creative

14. Initiative

15. Imaginative

16. Enthusiastic

17. Wisely tolerant

18. Friendly.

19. Has a sense of humor.

20. Sympathetic,

I
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Professional Qual:fications

T. A thorough understanding of
professional knowledge :

a. Basie

understanding of the
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growih and development of the
child, Understand the adoiss
cents and be sensifive fo their
needs.

Skill and knowledge perisin-
ing to psychological principles
of teaching,

Good understanding of ieachnis
learning process.
Identification, diagnosi= of
learning problems.

Knowledge of the objeclives of

education in general and second-
ary education in particular.
Competence in subject matier
to be taught.

Effective organization of subject
malter.

Effective use of
aids.

A broad and rich ecultural back-
ground and familiarity with =
wide variely of learning aetivi-
ties and resources.

Competence in the liberal aris.

andio-visuzal

. Acquaintance with the currien-

lum.
Skills in measuring
(Evaluation).

ressulis

Willingness to acquire certain
teaching skills,

a.
b.
c.

d.

.

Provision for individual diffe-
rences.

Effectiveness in promoting good
working conditions with pupils.
Ability to organize and plan
work.

Teacher-pupil planning.
Ability to promote and hold
pupil’s interest.

Teaching skills functionally.
Provision for individual and
group guidance.

Effective diseipline.
Managerial ability (in classroom
and shop).

Insistence on high standards.
Willingness to experiment.
Suceessful experience in sfu-
dent tedaching.
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