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THE ULTIMOBRANCHIAL GLANDS OF CHICKENS

II. HISTOLOGICAL PICTURE AT DIFFERENT AGES

AKAL-KHAZRAJI' N.A.AL-JIBOORF,
A. W. R. MEHDY',

K. A. AL-SOUDF AND H. AL-FAYADH’

(Received 12 February 1974)

SUMMARY

Four different-in-age groups of Single Comb White Leghorn- type chinckens
were used to indentify the histological aspects of the ultimobranchial glands
of both sexes. At three weeks of age ultimobranchial glands of male ana
female birds did not show any significant difierence other than the presence oI
more cavitles in the histological sections of the males, The glandular cells

were grouped in three structures, as previously reported (Al-Jiboori et al., 1¥i%),
without signs of hyperactivity. At 19 weeks of age, the glandular cells of tne
females, but not of the males, exhivited some degree of hyperplasia anc
hypertrophy.  These changes, in the females, were pronounced and accom-

panied with hyperchromatic nuclei at 36 weeks of age, the age at which egg pro-
duction is at its peak. Hyperplasia and hypertrophy declined at 52 weeks of
age. At this age the ultimobranchial glands of DOth sexes had large-1i-51ze
cavities most of them had septa protruding incompletely into the Iumens.

1. Physiology Section, College of Veterinary Medicine, University of Baghdad.
2. Department of Animal Production, College of Agriculture, Unlversity of
Baghdad.
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The results suggested that the glandular cells of -lae ultimobranchial
glands did not undergo, in the growing male chickens, observable varlation In
the physiological activity during the first year of age. In the female chiCKens,
the activity of the glandular cells followed the patterns of egg p’lromlcuon,
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INTRODUCTION

The hypocalcemlic and hypophosphatemic effecis of the avian anu
mammallan caleitonin, the hormone which is synthetized and Teleased by the
cells of the ultimobranchial tissne, have very well been established by several
investigators (Copp ef al., 1961; 1967; 1968a; Hirsch ef al., 1864; Talmage et al.,
1965; Tauber, 1967). In mammals, the cells of the ultimobranchial tissue are
closely associated with the thyroid and parathyroid glands (Godwin, 1937; KIngs-
bury, 1835; Sato ef al., 1965). Therefore, these cells have been rererred to as
“C” cells to indicate that they are the source of calcitonin or thyrocalcitonin
(Bussolati and Pearse, 1967; Foster ef al., 1964;- Pearse, 1966; Pearse and Carval-
heira, 1967). The avian ultimobranchial tissue is not embedded in any otner
gland derived from the branchial pouches. It is surrounded by a capsule ana
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its glandular cells are cuboidal in shape and arranged in specific structures
(Al-Jiboori et al., 1972). The present study was conducted to identify the
histological picture of the ultimobranchial glands in male and female chickens in

-

different ages. :

MATERIALS AND METHODS

Four groups of Single Comb White Leghorn-type chickens, six birds ecach:
three males and three females, were selected at random. The groups of
birds were 3, 19, 26 and 52 weeks of age. The chickens were sacrificed and

the paired ultimobranchial glands were excised and immediately placed In

formalin-acetic acid fixative solution. Other adjacent glandular bodies were
also removed and placed in the fixative soluticn in order to use their histological
sections for comparison purposss. Hematoxylin-eosion stained sectiong, ten
microns in thickness, were prepared from the fixed tissues as described by
Al-Jiboorl (1971).

RESULTS

The ultimobranchial glands of the 24 birds used in this study were found
lying in the neck reglon posterior to the thyroid and parathyrold glands and
close to the origin of the carotid and subclavian arteries (Figure 1). They
were identified as pinkish oval bodies whose colour is believed to be due to
rich blood supply. General examination of the histological sections, of all ages,

revealed the presence of more cavities in sections of the males than in those of
the females. The cavities were of different sizes. The small cavities were
lined with cuboidal epithelial celis. The height of the lining cells showed
gradual decrease as the size of the cavities increased until the lining epithelium
of the large cavities became squamous in type.  Some of the eavities contained,
in their lumens, unidentified secretory material in addition to sloughed cells
(Figure 2). The glandular cells were grouped in three sitructures as
previously by Al-Jiboori et al. (1972). Although the ultimobrarchial and
parathyrold glands were separated from each other by capsules of connective
tissue, some sections showed clumps of cells whose characteristic features were

close to those of the parathyroidal cells (Figure 3).
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Ultimobranchial sections of both male and female birds at 3 weeks of agé
showed no histological differences, which could be attributed to sex, other than

what has been mentioned above.  The appearance of the glandular celly did
not indicate hyperactivity. = However, these cells exhibited some degree of
hyperplasia and hypertrophy, in sections of the female birds only, at 19 weeks of
age (Figure 3). Pronounced variation was noticed in the histological sections
of the female, but not of the male, birds at 36 weeks of age when egg production
was at its peak.  The secretory cells showed a great deal of hyperplasia and
hypertrophy and their nucle! were hyperchromatic (Figure 4). At 52 weeks
of age, sections of both sexes showed characteristic features of the cavities descri-
bed above. Some cavities were very large In size and had septa protruding in-
completely into the Iumens, These septa were also lined with squamous
epithelium. The glandular cells of the female birds only were, to some exient,
hyperplastic and hypertrophied (Figure 5).

DISCUSSION

The location of the ultimobranchial glands, the arrangement of thelr
glandular cells and the presence of capsules surrounding them were found to be
in agreement with the finding of Al-Jiboori ef al. (1972). The isolat-
ed clumps or nodules of cells, which were observed in some sectlons, were very
carefully examined. The cells of these nodules were arranged in cords, some
of them showed branching. Their general histological appearance was In

favour of considering them very closely related to the parathyroidal cells.
Presently, a histochemiecal study is being conducted in order to confirm their
origin. These nodules of cells were not noticed neither by Al-Jiboori et al.,
(1972), nor by Garlich, (1971), Dudley, (1942), claimed that such encapsu-
lated groups of cells were oftenly seen within the ultimobranchial glands of
domestic fowels. Furthermore, Hurst and Newcomer (1969) suggested that
the accessory avian parathyroidal tissue, including the isolated nodules within
the ultimobranchial glands, were sufficiently and functionally active to compen-
sate physiologically for the parathyroids when the latter were surgically

removed.
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Figure 2. A small cavity in the ultimobranchial tissue
of 19 weeks old female chicken. It is lined

with a cuboidal epithelium and contains
secretory material and sloughed cells (X160).

Figure 3. Encapsulated nodules of parathyroid cells
(NPT) infiltrating the ultimobranchial tissue
of 19 weeks old female chicken (X 64).



Figure 4. Pronounced hyperplasia and hypertrophy of
the glandular cells of the ultimobranchial
gland of 36 weeks old female chicken (X 180)

Figure 3. A large cavity, containing a septum, in the
nltimobranchial gland of 52 weeks old
female chicken. The cavity and its septum
are both lined with squamous epithelium.
The glandular cells still show some degree of
hyperplasia and hypertrophy (X 160).



The histophysiological report of Urist (1967) indicated that hypertrophy of
the parathyroidal cells was associated with the peak of egg production. Urist
(1967) also reported that total calcium of plasma was higher in the laying hens
than in the newly hatched chicks, cockerels, roosters, pullets and non-laying
hens. This was attributed to the estrogenic hormones and correlated with
the number of growing ova and with the amounts of estrogens released by the
ovaries. In the present study, the changes noticed in the glandular cells of
the ultimobranchial tissue, at different ages, could be considered as a normal
response to plasma calclum level. Increased activity of the uliimobranchial
tissue, as reflected by an increase in number and size of the glandular cells, was
reported in a number of representative species of vertebrates as z result of
induced hypercalcemia (Chan et al., 1969; Copp et al., 1968 b; Gittiz of al., 1968;
Robertson, 1968). At 3 weeks of age, when the female reproductive system is
fnactive, the cellular morphological appearance of the female as well as of the
male birds, did not indicate hyperactivity. In the males, the ultimobranchial
cells retained their histological picture at 19, 32 and 52 weeks of age. In
addition to that, the large number of cavities were suggestive of the unimportant
role played by the ultimobranchial glands in the males. Garlich (1871) almost
reached the same conclusion by surgically removing the glands of male domestic
fowls.

The ultimobranchial cells of the female birds showed signs of increased
physiological activity at 19 weeks of age when the reproductive organs were

brought into cyclic function. 'The observed hyperplasia and hypertrophy were
pronounced at the age of 32 weeks, that is, at the peak of reproductive system

activity. At 52 weeks of age, hyperplasia and hypertrophy declined as the
egg production declined too.
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VARIETAL TEST OF COTTON AT ABU-GHRAIB -
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SUMMARY

Three American upland varleties of cotton namely Coker’s Carolina
Queen, Coker 100A and Stoneville 31352/7 and one Soviet varicty C-450/555
werg compared with the commercial variety, Coker 100 wilt, which is also an
American upland variety, in a randomized complete block design with five
replications experiment for two years 1964-1965. The yield of seed cotton and

lint percentage were studied and the following results were obtained:—

There was a highly significant difference in yield of cotton seed among
the five varieties in 1965 trial.  Coker 100A, with an average yield of 793
kg/donum was found to be superior to Coker 100 wilt which gave a yield of
615 kg/donum. Coker 100A was also significantly higher than the check in
lint percentage in 1965 trial. Again the varieties Coker's Carolina Queen,
C-450/555 and Stoneville 31352/7 were in that order significantly different from

Coker 100 wilt.

The results indicate that there is a possibility of finding a new varlety
that replaces the commerical one such as Coker 100A and Coker’s Carolina

Queen.



Since the comparative yielding capacity of a varlety is subject to
considerable variation due to environmental factors, it is suggested to repeat

this experiment for one or two more years in several locations in cotton
producing localities of Irag. -
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INTRODUCTION

The success of cotton production depends more or less on variety grown
than on any other single factor affecting yield and quality. Results of large

number of trials carried out in different parts of the world indicated that
varieties differ to great extent one from another, often to such degree that,
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where one may completely fail another may give an excellent crop. (Christidis
and Harrison, 1955).

Sultable environmental conditions, as well as, using better cultural
practices, may give better yield and quality for certain varieties, however,
using a suitable variety will improve the crop without much additional expense.
In addition, one must know i where environmental factors fail to improve the
¥ield, a suitable variety may be quite helpful.

“The above consideration justifies selection of improved varieties that
suit certain areas.

The world production statistics for the period 1948-1652 in cotton yield
as given by The F.A.Q. Production Yearbock (1971), incdicated that U.S.A., India,
China, Brazil, U.S.5.R. and Pakistan were the leading countries in cotton area
planted with an average lint production of 80.0, 25.5, 35.5, 120.0 and 50.0 kgz/
donum respectively, Egypt, Sudan, Syria and Turkey came second with average
yield of 130.0, 90.0, 70.0 and 62.5 kg /donum Trespectively. The average
production of lint cotion in Irag for the same period was 35.0 kg/donum, which
iz consldered to be very low. These data indicate clearly that there is an
urgent need for improving cotton yield in Iraq by selecting a new variety that

sults the Iragi environmental conditions.

The objectlve of this study was to compare the seed cotton yleld, lint
percentage and fiber properties of each of the introduced varieties with that of

the only variety grown in Iraq in order to seleet a replacement for the local
variety.

MATERIALS AND METHODS

Four Introduced varieties of upland cotton (Gossypium hirsutum L.) were
compared with the commerecial variety which is also an upland cotton, as a

check. These varieties were:—



(1) Coker's Coroling Quee-: This is an Ameriean variety introduced to
Irag from the U.S.A. in 1963. It has a good resistance to Fusarium _wilt
disease and nematodes, a consistently high procducer with a lint percent of 39-41

under average conditions, and staple length of 1/16” to 3/32”. Tt also has
excellent fiber and yarn strength (Coker, 1963).

(2) Coker 100A: This variety is also an American entry, It has
resistance to verticillium and Fusarium wilt, high yielder over a wide range of

environmental conditions, ginning turn-out averages from 38-200/ lint, staple
length 1.1/32” to 1.3/32”; fiber quality is uniform and good micronaire (Coker,
1963).

The above two varleties were introduced by the author from the U.S.A, in
1963.

(3) C-450/555: This is wilt resistant salt tolerant to certain extent, high
yielder with ginning out-turn of 38—39%, and staple length 30-32 mm. This
variety was introduced by the Ministry of Agriculture in 1961 from The Soviet
Union. The above three varieties were tested by the auther in 1963 season
in an exploratory experiment and they all out yielded Coker 100 wilt and other
varleties tested.

(4) Staneville $1352/7: This variety was introduced by Al-Juboury from
the U.B.A. in 1957 and tested for the first time in 1958 and it appeared to be
a high yielder with high ginning out-turn (un-published report). Later, it was
tested with other 11 varieties in a varietal trial by Tabrah and Mutwally (1963)
and showed seperiority over all other varieties tested including Coker 100 wilt.

(5) Coker 100 wilt : is an American variety tested in 1947 for the first
time and proved to be superior over the commercial varietics, Acala Rogers,
at that time. In 1951, this variety started to replace Acala Rogers in the
northern district of Trag and in 1958 ifs cultivation covered all cotton areas of
this country.
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This varlety has resistance to Fusarium wilt disease, higher yield with
moderately high ginning out-turn of 36—38% ; staple length that ranges frvm

11/32" to 13/32", good fiber strenght; easy to harvest and storm resistance.

A randomized complete block design was with five replications. Kach
varlety was seeded in a plot of five furrows, 10 meters long and 83 cm apart
in a clay loam soil. Five seeds were put in each hill. The distance between

hills was 20 em.  The varieties were isolated from each other by a distance of
one meter, while the distance to isolate replications was two meters. The
direction of furrows was from east to west and planting was done on the south
side, 5 em below the upper third of the furrows (water line).  The dates of
planting were on the 2/4 and 29/3 for the two years respectively, The
duration of the experiment was two years (1964—1965) at Abu-Ghraib Agricul-
tural Experiment Station, Ministry of Agriculture.

Thinning to 2 plants per hill was made. Plants were sprayed to control
gpinny bollworm and red spider., Dates and percentages of germination were
recorded as well as the dates of first flowering and ball opening. Two pickings

were taken from the three central furrows after omitting the plants of two
hills from each end of each furrow to find out the yield of seed cotton. The
seed cotton for 25 balls, selected randomlly from each plot, was ginned to find out
the ginning percentage. The data were analyzed statistically.

RESULTS

The percentages of germination for all varietles tested, in general, were
uniform and good. As for the dates of first flowering and ball opening, they

are presented in Table 1. There was no significant difference in these dates and
therefore all varities were considered to be behaving the same from the stand
point of earliness.

The yearly seed cotton yleld, lint percentages and their averages for the
two years are shown in Table 2. There was no significant difference among

varieties in yield of seed cotton in 1964 trial but there was significant difference
at 1% level in trial of 1965. Coker 100A gave an average yleld of 793 kg./
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donum was found to be superior over the control, Coker 100 wilt, with an
increase of 178 kg./donum.

As for the lint percentage, the analysis of variance showed high significant
difference for the data of 1964 and only significant difference for 1965 data. It
was noticed that the variety Coker 100A which was highly superior in yield over
the control variety was also significant in ginning out turn, However,
varieties Coker’s Carolina Queen, C-450/555 and Stoneville 3152/7 were, in order
all highly significantly different from Coker 100 wilt.

Table 1. Dates of first flowering and ball opening in the five varieties tested
during the years 1964-1965.

1964 1965
Date of Date of Date of Date of
Varietles flowering ball opening flowering ball opening
Coker 100 wilt 12/6 27/7 5/6 23/7
Stoneville 31352/7 11/6 " 4/6 24/7
Coker’s Cardina Queen 9/6 26/7 8/6 23/7
C-450/555 12/6 27/7 5/6 24/7
Coker 100A 10/6 26/7 6/6 23/7
Average 10-11/6 26-27/7 5/6 23-24/7
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 Table 2. Yields of seed cotton and lint percentages for the five varieties tested In

1964—1965
Yield per donum (kg) Ginning out-turn—( %}
Varietles 1964 1965  Average 1964 1965 Average
Coker 100 wilt 589 615 602 36.6 33.2 329
Stoneville 31352/7 583 527 555 390.0%* 36.4¥* 377
Coker's Corolina 563 595 579 390.6%% 37.0%* 38.8
Queen
C-540/555 540 576 538 40.8%% 37.6%* 39.2
Coker 1004 o086 T93*= 650 37.2 35.2* 36.2
LSD 5% N.S. 98 116 1.48
1% 35 222 2.04
Cc.V. 4.7% 12?.3 3.11{‘3{) 3.0?{)
L]
P < 0.05
£ ]
P < 0.01

DISCUSSION AND CONCLUSION

For determining the practical importance of any variety, the three
principle characters of economic importance-yield in seed cotton, ginning out-turn
and linit length, all expressed in money value, should be taken into account

(Christidies and Harrison, 1955). Fiber quality is important, but on the whole
yield is a more important factor influencing the variety grown by farmers than
quality.

The results indicate that there is a possibility of finding a new variety(ies)
that exceed the predominating variety, Coker 100 wilt in both yield of seed cotfon
and ginning out-turn. Coker 100A was found to be superior to the check variety
in yield of seed cotton and ginning out-turn only in 1965 trial.  This was In
agreement with that of Shami (1965) who found in 10 varietal trials in Syria
(1963—1965) that hoth varieties Coker 100A and Coker’s Caraling Queen Were
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higher than Coker 100 wilt and the rest of the varieties in seed-cotton and
gloning out-turn.  However, the second variety proved to be significantly higher
in yield than Coker 100 wilt in 1963 and 1965 trials and only apparantly higher
in yleld in 1964 trial

When the yleld of lint cotton was calculated, Coker 100A ylelded 278 kg/
donum which is higher than of the check variety with lint cotton of 204 kg/donum,
Other varieties mainly Coker’s Carolina Queen with lint yleld of 226 kg and
C-450-555 with 216 Kq/donum were also higher in fiber cotton.

Since the comparative ylelding capacity of a variety is subject to consider-
able varlation according to environment, and it is a matter of common observa-
tion that a variety exceeding in yield all others in a certain year and a certain
locality, may prove quite the reverse in another year in some other district,
therefore it I1s necessary to test these varieties in a number of places for one
or two years obviously if a variety excels in yield under a wide variation of
conditions its practical importance becomes much higher.

I am indebted for assistance with field work to Mr. Abduyl Wahab Abdulla.
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COTTON GROWN IN THE CENTRAL REGION OF IRAQ®
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(Revised MS. received 27 April 1974)

SUMMARY

The water use eficlency (kg of Yield per cublc metre of water) was

studied as a part of a major research project on crop’s response to irrigation and

fertilization. The studied crops were wheat, linseed and cotton. Three levels

of water regime were used: high, medium, and low. Crops were fertilized, The

water use efficlency ratio for non-fertilized wheat was 0.53, 0.54 and 0.72 kg/m?
water, for non-fertilized linseed it was 6.13, 0.15 and 0.17 kg/m?® water and for

non-fertilized cotton it was 0.10, 0.11 and 0.12 kg/m?3 water, under high, medium

and low water regime respectively. The ratio was greater in wheat than in linseed
and greater in the latter than in cotton.

However, when dertilizers were used, the response ratlo showes that cotton
has a higher ratio than wheat and the latter has a higher ratio than linseed.

¥or a single crop, the response ratio was generally higher for the high water
treatment than for the medium water treatment and higher for the latter than
for the low water application.  ‘This means that erop used water moro efficlently
with the use of fertilizers.

* Part of research work on the response of crops to Irrigation and fertilization.
*+ Senior Agricultural Engineer, Ministry of Iitigation, Republic of Iraq.
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INTRODUCTION

Water use efficlency Is of a special importance in Trag where Irrigation 1s a
major factor in crop production. Crop water requirements have been the
concern of some workers (Boumans ef aol., 1963, Ismail and Al-Meshhadani 1971

" and Al-Nakshabandi and Ismail, 1972).

The water use efficlency (yleld/water ratio) for corn in the Central regions
of Iraq as was found by Al-Nakshabhandi and Ismail (1972) as 0.19 and 0.22
kg/m? water by using 666 and 527 mm respectively.

Results reported by Slabbers & Doorenbos (1971) for cotton in Iran
showed water use efficilency of 0.30, 0.33 and 0.38 kg/m? water by using 900,
820 and 800 mm water respectively. For sugarbeet the ratio was 3.8 and 3.4
kg/m?® water by using 1020 and 1750 mm water respectively. For alfalfa the
ratio was 1.0 and 1.3 kg/m? by using 2590 and 1270 m? of water respectively.
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According to these results they pointed out that water utilization efficiency
sgems to favour “dry” treatments.

-

For rice cultivation, Farrag (1971) reported that water use efficlency was

|0.601 and 0.374 kg/mdwater by nsing 13700 and 16850 m¥ha respectively. In

this case water was used more efficiently by rice_ in the lower treatment

' because of using the transplanted method In the lower treatment and the
broadcasting one in the higher treatment. =

Zein El-Abdin et. al., (1971) used different amounts of frrigation water

_ on cotton and the water used efficiency was 0.17 and 0.24_kg/m3 water by using
13320 and 3230 m3/ha repectively.

EXPERIMENTAL PROCEDURES

Wheat, linseed and cotton were studied in the Zafaranlyah experimental
station, 10 km south of Baghdad during the years 1961—1970. Three irrigation
levels were used, high-crop irrigated at 40% deficient medium-irrigate at 1’0%
deficient and low-irrigated at 85%-deﬁcit. Gypsum blocks were placed at the

root zone 30 cm for wheat and linseed and 30 & 60 for cofton molsture
- readings.

The crops were fertilized with two doses of nitrogen and one dose of
phosphorous.  For wheat and linseed nitrogen was given in the order of 40
& 80 kg/ha of (N) and phosphorous was added 40 kg/ha of (ons). For cotfon
the two levels of nitrogen were 80 & 160 kg/ha as (N) and for phosphorous it
was 80 kg/ha as PO : ' !

Treatments were replicated four times in a split-plot designed experiment.
HWach crop was tested for three seasons.’ :

RESULTS AND DISCUSSION

The average results of three years for wheat, linseed and cotton are




presented in tables 1, 2 and 3 respectively. If only molsture levels are taken
into consideration the data show that water use efficiency favours the lower
level of water used for all the crops. Similar results were reported by
Al-Nakshabandi & Ismail (1972) and Slabbers & Doorenbos (1971). The

data also show that wheat used more efficiently than linseed and the latter used
water more efficiently than cotton.

The analysis of varlance shows that the effect of water on yleld was
significant in most of the seasons for the three crops. However, the water-

fertilizer interaction was significant for one seeason only for each crop.

In considering the fertillzers effect on water use effeciency, the response
ratio (R.R) reveals that the treatments used water efficiently were medium,
high and low water level for wheat, linseed and cotton respectively (tables
1, 2 & 3).

Water use efficiency of wheat:

Water use efficiency ratio for wheat was 0.53, 0.54 and 0.72 kg/m? water for
the high, medium and low level of irrigation water respectively under the non-

fertilized treatment. The yield/water ratio had increased by increasing
amounts of fertilizers within each water treatment. However, response ratio

(R.R) shows thaf water in the medium water level treatment was most eﬂiclen'tly_
used by wheat (Table 1).

For the highest amounts of fertilizers used the response ratio was 2.32,
1.38 and 1.12 for the medium, low and high water application respectlively.

The highest response ratio was 3.51 with the lower doze of nitrogen (40 kg/ha)
and zero phosphorous. The lowest response ratio (1.12) was with the highest

amounts of fertilizers and highest water application used.
Waler use efficiency of linseed
Table 2 shows the yield/water ratio for linseed. The general trend_
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favours the lowest level of water application. The ratio was 0.13, 0.15 and
0.17 kg/m?® water for the high, medium and low level of water application
respectively for the nonfertilized treatment. When fertilizers were used the
ratio Increased within each water treatment. - The response ratlo reveals
that water in the low water application treatment was used most efficienty than
in other two treatments (Table 2). The highest single response ratio(1.31) and
the lowest (0.97) were in the medium water level treatment.

Water use efficiency of cotton

The yleld/water ratio for cotton was higher In the low level of irrigation
water than the medium one and higher in the latter than in the high level
of water (Table 3). The ratio was 0.12, 0.10 and 0.10 kg/m3 water for the
low, medium and high level of water used respectively for the non-fertilized
freatment.

When fertilizers were used the ratio increased respectively within each
water treatment, but the ratio was still higher in the low level of water than in
the medium and this was higher than in the high water level. For the highest
amounts of fertilizers the ratio was 0.25, 0.29, and 0.31 kg/m? water for
the high, medium and low level of water respectively.

The response ratio shows (Table 3) that cotton used water more efficiently
in the highest water application than the medium treatment and for the latter
than in the low water treatment.

Crop Comparison

In using water only the results indicate that water use effizciency ratio is
higher for wheat than for liseed and higher for the latter than is cotton. For
the non-fertilized treatment under high water level, the ratio was 0.53, 0.13 and
0.10 kg/m? water for wheat, linseed and cotton respectively, Under medium
water level and no fertilizers the ratio was 0.54, 0.15 and 0.11 kg/m? water for
the wheat, linseed and cotton respectiviely. For the low water level and no
fertilizers the ratlo was 0.72, 0.17 and 0.12 kg/m3 water for wheat, linseed and

cotton respectively.
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When fertilizers were used, the crop response ratio shows that water was
used more efficiently for cotton than for wheat and for the latter than for linseed
(Tables 1—3) with only one exception where the medium water level in wheat
used water more efficienty after using fertilizers than either linseed or gotton.

The response ratio for any of the studied crops was higher for the high
water level treatment than for the medium water level one and higher for the
latter than for the low water level treatment. After using fertilizers the crop
used water more efficiently than without fertilizers.

However, before recommending any treatment to he used, or making any

priorities among crops the economical aspects of water use should be studied and
justified.

Table 1: Yield in kg/ha and water use efficlency in kg/m3 ana fertilizer treat-

ments for wheat (average of three seasons) and response ratio.

Field Fertilizer Yield kg/m? RR
Water treatment in Water
used keg/ha
m3/ha
NO PO 2602.0 0.53
N40 PO 2966.5 0.60 1.82
4920 N40 P40 3172.0 0.64 142
N80 P40 32765 0.67 1.12
NO PO 2231.0 0.54
N40 PO 2933.0 0.72 3.51
4100 N40 P40 3158.0 0.77 231
N80 P40 3627.5 0.89 2.32
NO PO 2363.5 0.72
N40 PO 2693.5 0.82 1.65
3280 N40 P40 2946.0 0.89 1.40
N80 P40 3196.5 0.97 1.38

N 40 _ 200 kg of ammonium sulfate/ha.
P 40 _ 200 kg of superphosphate (189/)/ha.
N 80 _ 400 kg of ammonium sulfate/ha.
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Tablie 2: Yield in kg/ha and water use efficiency in kg/m3 and fertiiizer treat-

ments for linseed (one season) and response ratio.

Field Fertilizer Yield kg/m3 RR
Water treatment in Water
used kg/ha
mi/ha
NO PO 686 0.13
N40 PO 177 0.15 0.45
5190 N40 P40 963 0.18 0.68
N80 P40 1410 0.27 1.22
NO PO 650 0.15
N40 PO 912 0.21 131
4370 N40 P40 1118 0.26 112
N80 P40 1233 0.33 0.97
NO PO 605 0.17
N40 PO 853 0.24 1.24
3550 - IN40 P40 1022 0.29 1.04
N80 P40 1256 0.35 1.08
N 40 _ 200 kg of ammonium sulfate/ha.
P 40 _ 200 kg of superphosphate (18%}/113.
N 80 _ 400 kg of ammonium sulfate/ha.

Loog
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Table 8: Yield In kg/ha and water use efficlency in kg/m? and fertilizer treat-

ments for cotton (average of three seasons) and response ratio.

Field Fertilizer Yield kg/m?3 RR
Water treatment in Water
used- - - kg/ha
mi/ha ;
NO PO 1346.0 010 -
N80 PO 2395.7 0.11 257
12300 N80 P80 3109.9 0.25 2.20
N160 P80 3369.1 0.25 1.60
N0 PO 11742 0.11
N80 PO 2209.1 0.21 2.58
10380 N80 P80 2748.4 0.26 2.04
N160 P80 30417 0.29 1.55
NoO PO 1018.6 0.12
N80 PO 1634.2 0.21 1.53
7860 N80 P80 2273.5 0.29 1.56

N160 P80 2435.0 0.31 1.18

N 40 _ 200 kg of ammonium sulfate/ha.
P 40 _ 200 kg of superphosphate (18% )/ha.
N 80 _ 400 kg of ammonium sulfate/ha.

=
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THE EFFECT OF PLANTING METHOD ON
THE YIELD AND SUGAR PERCENTAGE OF

SOME VARIETIES OF SUGAR BEETS.
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Department of Plant Preduction, College of Agriculture,

University of Baghdad, Abu-Ghraib

(Revised MS received 30 May 1974)

SUMMARY

Two planting methods; furrows and rows were used for planting five
sugarbeet varieties namely Tunarave, K. Interpoly, Poly kuhn, Poly rave and
K.A.A., in a split plot experiment with 4 replications at the Agriculture College
Station in Abu-Ghraib in 1970 and 1971 seasons.

The characters studied were yields of roots in tons per donum, leaf yleld and
sugar percentage.

Both planting methods and sugarbeet varieties varied significantly in the
yield of roots and leaves but the differences in sugar contents were not
significant.

Planting methods and sugarbeet varieties ranked differently in root and
leaf ylelds and sugar contents according to different years.

The sugarbeet varieties planted in different planting methods varled signi-
ficantly In roots and leaf yields. Tunarave gave the highest root yield when grown
in furrows and the highest leaf yield when grown in rows.

K. Interpoly gave the highest sugar percentage when grown in rows.
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INTRODUCTION

In Trag the first sugar factory that was built in Mosul in 1959 utilizes
beets.. In this northern part of the country environmental factors are

favourable for the cultivation of this crop. @ Whereas, the central and southern.

parts are favourable for the cultivation of sugar cane. The consumtion of

sug_ar in Iraq during 1967 was estimated about 247100 tons, and it is expected

to reach more than 300 thousand tons in 1974. However, only a small percen-
tage of the sugar consumed is locally produced. This work was carried out

to Investigate the performances of various sugar beet varleties, together with-

the effect of method of planting on the yields of roots and leaves and sug'a.r
content.
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MATERIALS AND METHODS

Two methods of planting namely in rows and furrows were used. In
each method, five varietles, Tunarave, K. Interpoly, Poly kuhn, Poly rave and
- K.A.A, were planted in a split plot experiment with four replications. The

plots were located on c¢lay loamy soil at the 'Experiment Station, College of
Agriculture in Abu-Ghraib. Each plot, measuring 6 X 2.7m, consisted of
three furrows or six rows. The distance between furrows was 90 em and

between rows was 45 cm.  Planting was done by hand at a depth of 4 em on
I November, 1970 and 1971. Seeds were planted in holes on both sides of
furrows and the holes were 25 cm apart along the furrows but on rows the

gseeds were drilled by hand. The amount of seeds per donum was 4 kg for
both planting methods. Plots were frrigated in the morning as needed, the
irrigation began from planting time until the crop was ripe. Animal manure
was used for fertilisation each year at a rate of 3 tons per donum. Hand
weeding was done to eliminate weeds from all plots. The central furrows
and the two central rows were harvested and the yleld of roots and leaves were

determined directly on the field, the total sugar percentages were determined
- by the General Sugar Company in Mosul.

This investigation was repeated for two consecutive years In the same plots

" ié_lth the sa.me' five varieties of sugarbeets. The yield of roots and iea.ves

: and _the sugar percentage were obtained for each treatment for all reblics.tions

" separately and the data were subjected fo statistlcal analysis as described by
Leclerg (1962). '

RESULTS

— Yieids of roots and leaves and sugar pércentage qt the five varletle.ﬂ_; of
_sugar beets included in this study during 1970 and 1971 are given in Table I.

The Influence of planting method on yield of roots, leaves and sugar
percentage of the five varieties of sugarbeets are presented in Tables 2, 3 and 4
‘respectively. The yield of roots and leaves varied sigoificantly according to the
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planting method and varieties but the sugar percentage did not vary signifi-
cantly according to the planting method. The variety Tunarave differed
significantly in yield of roots and lgaves but did not differ significantly in
‘sugalr percentage.

The variation in the yleld of roots and leaves and sugar percentage accord-
ing to years, planting method X years, varieties X years and planting method
are also given in Table 4.

The Influence of year on the yield of roots and leaves and sugar percen-
tage was significant. Planting method X year was significant for root and leaf
yiclds.

DISCUSSION

One of the major factors which affects yield and quality of the sugarbeet
erop In the frrigated area is the use of proper variety with the proper planting
method. The method of planting in furrows was the leading method of

planting in the yield of roots for all five varieties, This could be attributed
to the fact that the roots of plants could grow better under this method due to
the favourable soil conditions and the type of the irrigation method (Kreeb,
1964). It was the leading method regarding the sugar percentage except with
Poly kuhn and Poly rave and the reason for that perhaps is the gquantity of
roots became denser in the furrows, because the vegetative growth of plants

in this method was much better, consequently photosynthesis increased.
Besides, this method was the leading in the yield of leaves except with
Tunarave and K. Interpoly and naturally was due to the favourable vegetative

srowih.

The Tunarave varlety produced the highest root and leaf ylelds and K.
terpoly had the highest sugar content in comparison to Tunarave varlety but
#5838 not significant in sugar percentage. The varlety Tunarave gave the
highest yields of roots and leaves from both planting methods but in furrows the
vield of roots was higher. Whereas, K. Interpoly gave the highest sugar
content when grown in furrows. The sugar percentage for all five varieties

A
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Table 3. Sugar percentage of five sugar varieties planted by two different planting
methods (1970—1971).

Planting methods L.S.D.

Varieties Furrows rows Average 5% 1%
Tunarave 15.78 14.57 1517 2.70 4.96
K. interpoly 1613 15.35 15.73

Poly kuhn 14.22 15.64 14.93

Poly rave 13.91 14.61 14.26

EAA. 1448 1334 13.90

Average 1490 14.70

L8D. 59 2.35

1oy 432

' Table 4 Mean square values for root and leaf ylelds and sugar percentage.

Source of variation D.F. Root Leaf Sugar
yleld yield percentage
Replicates 3 45.83 291 14.21
Planting methods 1 253.59* 0.15 0.78
Error (1) 3 2143 2.29 11.15
Varieties 4 T8.17** 5.16%* 8.57
Planting method X wvariety 4 16.73 0.96 5.67
Error (2) 24 11.04 0.55 5.86
Years 1 34.98*= 3.14* 3.35*%
Years X planting methods 1 321.06%* 4.48%# 0.06
Years X varlety 4 3.23 0.50 0.91
Years X variety X planting
method £ 1.39 0.10 0.44

Error (3) 30 149 0.53 0.74
¥ i p < 0.05

sSSP = 0.01
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by both planting methods in 1970 were higher than those of the following year
except in the case of K. Interpoly this may be attributed to thé relatively higher

rainfall (Table 1) during 1971 than that during 1970 (Directorate of Meteorology
1970, 1971).  This result is in agreement with those reported by Klapp (1967)

and Worker (1963). Variations in root yield, leaf yield and sugar percentage
among the sugarbeet varieties planted by both planting methods in both years

were observed and this could be attributed to season. Similar results were
abtained in other reports (Ulrich, 1952, Caesar, 1959 and Klapp, 1967).

According to this study planting in furrows for highest root yield and
planting in rows for highest leaf yicld are recommended for Tunarave.

While for K. Interpoly planting in furrows is recommended for the highest
sugar percentage.

I wish to acknowledge Prof. Ahmed Farouk N. Abdelal, Plant Production
Department, College of Agriculture. TUniversity of Baghdad, for the revision

of this manuscript.
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SUMMARY

Three wheat varieties, Ajeba 210, Kenya-Gular and Mexipak were planted
in five seeding dates, October 14 and 28, November 11 and 25 and December 9
in a split plot design during 1971—72 and 1972—73.

Wheat varieties differed significantly in germination percentage, number
of tillers and plant height at the end of the vegetative period and at maturity.
Earlier seeding dates had higher germination percentage whereas the later
sowing in December 9 decreased the germination percentage for the three wheat
varieties.

Ajeba 210 exceeded both Kenya-Gular and Mexipak in the number of
tillers. The three wheat varieties produced the highest maximum number
of tillers when planted in November 11 and 25. Plantings on October 28 and

*  Part of M.S. thesis.  Plant Production Department College of Agriculture,
Baghdad University.
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November 11 and 25 prolonged the period to reach the maximum number of
tillers.

The rate of increase In plant height during vegetative period was higher
in Kenya-Gular and Mexipak than Ajeba, but at maturity Ajeba was the
highest. The late sowing on December 9 increased plant height at the end of
vegetative period.

Earlier sowing on October 14 reduced the percentage of fertile tillers for
Kenya-Gular and Mexipak. Number of dﬂ.ys from flowering to maturity was
reduced when the three wheat varieties were planted late.
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INTRODUCTION ' e -

Common wheat (Triticum aestivum L.) is the main winter grain crop planted
by farmers in Irag. On the average 7.50 million donum?* are devoted to wheat

production with annual rate of 0.140 ton per donum. About 32% of this crop-

is produced under irrigation in the central and southern regions of the country.

Farmers in Iraqg plant wheat throughout the period extending from the beginning
of October to the beginning of January., Two new wheat varieties, Kenya-

Gular and Mexipak were released to the farmers for large scale production. No
information available regarding growth and development of wheat when planted

In different seeding dates in the reglon.

This research was designed to study the effect of different seedlng dates
and the relation of air temperature in each sowing date to germination percen-

tage, tillering, plant height, percentage of fertile tillers and time to maturity
for the new varieties Kenya-Gular and Mexipak in addition to the local variety
Ajeba 210.

REVIEW OF LITERATURE

Several investigators mentioned that sowing date affects tillering process

of wheat. Choudhry and Khalid (1963) reported that sowing wheat in October

gave 38.30% more fertile tillers than sowing in November. Woodward (1956)
found that the average number of culms per linear foot for early and late sowings

were 32 and 27 respectively.  Schlehuber and Tucker (1967) stated that sowing
winter wheat too early in fall or too late especially in areas of high day time

temperature resulted in poor tillering, while Beech and Norman (1966) using

four seeding dates extending from late April to early August declared that the ¥

maximum number of fertile tillers was reached at the latest sowings largely
because of the effect of sowing date on plant population.

Suput (1966) using winter wheat and Vez (1971) using spring wheat

** 1 donum - 0.25 hectare.
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reported that the late sowing reduced plant height, while Ito and Soga (1968)
working with winter wheat and barley varieties found that the length of the main
culm increased as sowing date was delayed especially in winter wheat.

Time to maturity had a tendency to converge when wheat varieties were
sown in different dates (Florell, 1929). Leonard and Martin (1963) stated

that a difference of two months In fall sowing of winter wheat may make a
difference in date of ripening of only one week or less. Ito and Scga (1968)
reported that spring wheat from warm areas produced heads very early when

sown 15 or 30 days before the normal dates at 15 November, while winter
wheat from cool areas was affected little by early sowing., Wallen (1963)
pointed out that ripening was accclerated by delay of sowing spring wheat,

MATERIALS AND METHODS

This research was conducted at the College of Agriculiure irrigated farm,
Abu-Ghraib, University of Baghdad during 1871—1972 and 1972—1973 seasons.
Wheat was seeded on a clay loam soil fertilized with 10 tons per hectare of

animal manure three months before sowing and irrigated 4 times. 'The design
used was a systematic split plot with four replications (LeClerg et al. 1962).
The main plot consisted of five sceding dates arranged systematically, the
dates in both years were in October 14, Qctober 28, November 9, November 25

and December 9 and designated as D1, D2, D3, D4 and D5, respectively. Three
bread wheat varieties: Ajeba 210 (semi-winter) Kenya-Gular C.I. 1425 (spring
wheat) and Mexipak 8156 (spring wheat) were arranged randomly as sub-plots.

The rate of seeding was 360 seeds per 1.5 m? (about 92 kg/ha). Each plot
consisted of 6 rows, 5 m long and 30 em apart. Seeds were drilled by hand
in the rows covered with soil at a depth of about 2—3 cm, then irrigated
properly. Weeding and irrigation were applied when needed.

Germination percentage was obtained by counting seedings in two rows
chosen randomly from the middle four rows during the germination period
and shortly before the emergence of tillers on the plants. From one of the
middle réwa chosen randomly a 50 cm distance was fixed within the row for
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counting number of tillers and plant height measurements as explained by

LeClerg et al. (1962). The counting of tillers and plant helght measurements

was done 30 days after sowing and thereafter at 15 day Intervals till heading
time which was recorded on 75% flowering base. Harvesting date was con-
sidered as maturity date. &

Data regarding germination percentage, final number of tillers, plant
helght at the end of the vegetative period and at maturity were analyzed statis-
tically es suggested by LeClerg et al. (1962).

RESULTS

8eed germination, final number of tillers, plant height at the end of vegeiative

period and at maturity.

The three wheat varletles differed significantly in germination percentage,
final number of tillers and plant height at the end of the vegetative period
and at maturity (Table 1). On the average, Kenya-Gular was slgniﬁcantly

the highest in germination percentage whereas Ajeba was the hjghest in number

of tillers per 50 cm length and in final plant height at maturity. Mexipak

had the lowest number of tillers and plant height at the end of vegetative -

period and at maturity.

There was no significant difference in germination percéntage among the
three wheat varleties planted in different seeding dates (Table 2). However,
delaying sowing to the fifth date (December 9) reduced germiné.tion percetitage

for all varieties used (Figure 1). Mean daily air temperature during ger-

mination periods in different seeding dates were presented in Figure 2.

On the whole the variation in final number of tillers per 50 cm length for

the three wheat varieties planted in different seeding dates was highly signi-
ficant (Table 3). Kenya-Gular had the highest number of tillers at the first

seeding date, while Ajeba was the leading at the fourth and fifth seeding dates.
Mexipak was the Iowest in number of tillers in all seeding dates.

‘The variation in plant height at the end of vegetatwe period for the threcWheat
varleties planted in different seeding dates was slgmﬁcant during 197273
season only ('I‘a.ble 4). On the a.verage Ajeba was the highest in p!ant
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Table 1. Germination percentage, final number of tillers, plant height at the
end of vegetative period and at maturity for the three wheat varieties
in 1971—72 and 1972—73 seasons.

197172 1972—73 Average

Germination percentage

Ajeba 7107 75.89 73.48
Kenya-Gular 75.34> 77.08 76.21%% -
Mexipak _ 71.38 74.83 73.19
LSD. 59 3.28 N.S 191

19/ 443 N.S 2.55

Final number of tillers per 50 em

Ajeba & £ 73.95%+ 90.50** 82.23++
Kenya-Gular 64.85%* 84.00%* 74.43
Mexipak 47.40 70.25 58.83
LSD. 59, 7.02 10.32 613
19 9.46 13.90 817

Plant height at the end of vegetative period em

Ajeba 54.90%* 54.26%* 54,583+
Kenya-Gular 53.65%* 55.41¢* 5453+
Mexipak 4247 4151 4199
LSD. 59 5.65 4.80 - 3.63
13 - 7.60 6.46 482

Plant helght at maturity em

Ajeba ' 107.41%* 112.89%* 110.15%¢
Kenya-Gular 101.97** 109.77%* 105.89
Mexipak 83.48 91.80 87.64
LSD. 59, - 3.82 478 2.04
19, 5.16 6.44 392
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Table 2. The average of the germination percentage for the wheat varietles
planted at different seeding dates in 1971-—72 and 1972—73 seasons.

1971—72 1972—173 Average

D

1
Ajeba 76.86 78.51 77.68
Kenya-Gular 87.33 81.46 84.39
Maxipak 80.82 79.20 80.01

D

-
Ajeha 71.66 85.35 78.73
Kenya-Gular 75.52 85.35 80.43
Mexipak 70.00 83.26 76.63

D

Y
Ajeba 79.61 78.47 79.04
Kenya-Gular 79.75 7841 79.08
Maxipak 78.95 T7.71 78.33

D

4
Ajeba 73.89 73.02 73.46
Kenya-Gular 7169 T4.34 73.02
Mexipak 71.24 72.85 72.04

D

5
Ajeba 53.32 . 63.65 58.49
Kenya-Gular 62.43 65.84 64.13
Maxipak 55.94 6115 58.54
L2.D. 5% N.S. N.S. N.S.
1% ) N.S.. }I.S; N.S.

N.8. — Not significant.
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= ' Figure 1. Germination percentage for the three wheat varleties- planted in
different seeding dates in 1971—72 and 1972—73 seasons,
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Table

3. The average of the final number of tillers per 50 cm length for the

three wheat varietles planted at different seeding dates

1971—-1972 and 1972—1973 seasons.

during

Dates

Varietiey

1971—72 1972—73 Average
D] Ajeba 58.50 80.75 68.63
Kenya-Gular 66.25% 102.25 B4.25+#+
Mexipak 46.25 77.75 62.00
D, Ajeba 61.25 87.00 74.13*
Kenya-Gular 61.50 83.75 72.63*
Mexipak 49.75 57.25 53.50
D, Ajeba 68.25%* 95,75 82.00%*
Kenya-Gular 63.06%* 79.75 71.38**
Mexipak 35.25 57.25 46.25
D‘ Ajeba 100.50** 103.50 102.00%*
Kenya-Gular 62.25 81.50 71.88
Mexipak 53.00 85.75 69.38
D5 Ajeba 83.50** 85.50 84.38*
Kenya-Gular T125* T2.75 72.00
Maxipak 52.75 73.25 63.00
L.S.D. 5% 15.72 N.8. 17.31_
1% 2118 21.73
E ]
1z < 0.05
L 1]
B < 0.01

N.S. - Not significant.
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Table 4. The average of the plant height (em) at the end of vegetative period for
the three wheat varieties planted at different seeding dates in
1971—72 and 1972—1973 seasons.

Dates Varieties 1971—72 1972—73 Average

]Z)1 Ajeba 55.38 61.40%* 58.39
Kenya-Gular 45.50 50.16 47.83
Mexipak 40.87 34.10 37.49

D, Ajeba 48.38 50.40 49.39
Kenya-Gular 56.88 56.49 56.68
Mexipak 42.63 50.38 46,50

D, Ajeba 47.00 66.20** . 56.60
Kenya-Gular 51.00 62.33** 56.66
Mexipak 35.00 45.95 40.48

D, Afeba 51.38 44,60 47.99
Kenya-Gular 46.88 47.45%° 4716
Mexipak 39.12 32.48 _ 35.80

D5 Ajeba - 7238 48.73 o =ereiho
Kenya-Gular £8.00 60.63** 64.31
Mexipak 54.75 44 65 49.70
LS8SD. 5% N.S. 10.72 N.S.

1% 1444
.
P < 0.05
ae
P < 0.01

N.8. _ Not significant.

helght at the end of vegetative period in D1 and D4 while I;enya.—Gq]_a.r was
the highest at D2, D3 and D5. However, the late seeding in December 9 ipcrea.sed

the plant height at the end of vegetative period of the three wheat varieties
especially in 1971—72 season (Table 4).

The difference in the plant height at maturity for the three wheat varieties
planted in different seeding dates was not significant (Table §). On the
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Table 5. The average of the plant height (cm) at maturity for the thfee wheat
varietles planted at different seeding dates in 1971—72 and 1972—73

Seasons.

Dates Varleties 1971—72 1972—173 Average

D1 Ajeba 96.97 108.87 102.92
Kenya-Gular 100.45 105.03 102.74
Mexipak 82.50 80.29 81.40

: D2 Ajeba 108.62 116.59 112.61
Kenya-Gular 105.19 11763 11141
Mexipak 79.01 04.48 87.20

D, © Ajeba 103.19 116.39 109.79
Kenya-Gular 96.17 104.63 100.40
Mexipak 82.00 97.54 89.77

D~ Ajeba 116.38 117.19 116.78
Kenya-Gular 106.13 114,41 110.27
Mexipak - 86.58 95.71 91.14

D Ajeba 111.90 105.43 108.67

5
Kenya-Gular 101.94 107.13 104.54
Mexipak 86.40 : 90.99 88.70
L.8.D. 5% N.S. N.8. N.S.
1%

N.S. - Not significant.

average Ajeba and Mexipak gave higher plant height at maturity when planted
~ on November 25, whereas Kenya-Gular gave the highest at maturity when
planted in October 28.

The plant height at maturlty ranked differently In different years, while
the seasonal variations in germination percentage, number of tillers and plant

height at the end of vegetative period were not significant (Table 6). Varieties
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Table 6. Mean square values for germination percentage, mumber of tillers

per 50 cm, plant height at the end of vegetative period and at

maturity resulted from the analysis of variance.

Number of Plant height Plant

Source of of tillers at the end height at

Variation Germination per 50 em  of vegetative  maturity
percentage length perlod

Years (Y) 333.20 11427.00 0.09 1553.26%*

Varleties (V) 114.67 5678.40** 2104.71%® 5716.03%*

VxY 23.85 100.24 22.13 2341

Variety x Date of sowing

(V x D) 2424 669.70** 129.26 66.35
YxVxD 11.80 222.70 - 85.63 63.24
20 ;

P < 0.01

and varieties x date of seeding ranked similarly in germination éercentage.
number of tillers, plant height at the end of vegetative period and at maturity

according to the variation in years of planting (Table 6).

Variation in number of tillers per 50 cm length and plant height during

vegetative period.

The variation in number or tillers per 50 ¢m length for the three wheat
varieties planted in different seeding dates are represented in Figures 3; 4, 5, 6
and 7. It is evident from Figures 3, 4, 5 and 6, that Ajeba wheat produced
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Figure 3. Number of tillers per 50 cm length during vegetative period for the

three wheat varieties planted in the first seeding date in 1971—1972
and 1972—73 seasons,
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Figure 4. Number of tillers per 50 cm length during vegetative period for the
three wheat varieties planted in the second seeding date in 1971—72

and 1972—73 seasons.
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Figure 6. Number of tillers per 50 cm length during vegetative period for
the three wheat varieties planted in the fourth seeding date in

1971—72 and 197273 seasons.
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Figure 7. Number of tillers per 50 em length during vegetative period for the
three wheat varieties planted in the fifth seeding date in 1971—72 and
1972—73 seasons.



the highest maximum number of tillers in D1, D2, D3 and D4 in comparison to
both Kenya-Gular and Mexipak. The latter had the lowest maximum number
of tillers in D1, D2 and D3, while Kenya-Gular was the lowest in D4. 1In the
fifth seeding date (December 9) Ajeba was the highest and Mexipak was the
lowest in tillering capacity in 1971—72 season but in 1972—73 season Mexipak
became the Ieader and Kenya-Gular the lowest in tillering capacity (Figure T).

All varieties produced the maximum number of tillers when planted in the
third and fourth planting dates (Figures 5 and 6). Earlier sowing on October
14 and 28 and the late sowing on December 9 decreased tillering capacity of the
three wheat varieties (Figures 3, 4 and 7). Means of air temperature during
vegetative periods of the third and fourth sowings were lower than that in
the other seeding dates (Figure 8).
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14 28 42 56 70 84 98 |12
DAYS
Figure 8. Mean air temperature at fortnight intervals during vegetative period
in different seeding dates in 1971—72 and 1972—73 seasons,
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The three wheat varieties took more time to reach the maximum number
of tillers when planted in the second, third and the fourth seeding dates (Table
7). The vegetative period for Kenya-Gular and Mexipak tended to be longer

Table 7. Number of days for germination, tillering, elongation and matura-
tion periods for the three wheat varieties planted in different

seeding dates (Average of 1971 —72 and 197273 seasons).

- g b B % g )

Variety of 2 f "% Bz @ I
g% E F r£8 o%F 5 3

& & ;g = H

&

Alehs | D, 16 29 92 137 59 196
' D, 16 49 66 131 52 183
D 2 52 53 1271 4 1M

D 41 51 119 4 160

D 40 33 4 114 37 151

Kenya-Gular D 16 2. T 13 76 189
D 1 4 & 126 52 118
D 28 5 52 126 4 167
D 2 4@ 5 18 37 155
D, 38 3 38 111 35 146
Mexipak D 16 21 17 114 82 196
D 44 69 130 53 183
D; 28 58 49 130 a1 1
p 2 4 52 120 4 161
D 38 42 35 115 36 151
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when planted in the second and third seedings, while for Ajeba, wvegetative
period became shorter with delayed seeding dates.

The variations in plant heiglit during vegetative period for the three

wheat varieties planted in D1, D2, D3, D4 and D35 are presented in Figures 9,

10, 11, 12 and 13. In general, Kenya-Gular and Mexipak had higher plant’

height than Ajeba in the early stages.of the vegetative growth, while at the

end of the vegetative growth Ajeba became second to Kenya-Gular and
Mexipak became the lowest. Delayed sowing to the fifth date stimulated the

rank growth of plant height early for the three wheat varieties (Figure 13).
Whereas the rate of mcrease in pla.nt height - remained smaller when those

varieties were planted. on the earlier seeding da.tes
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Figure 9. Plant height em during v_egetat.ivé period for the three wheat
varieties planted in the first seeding date in 1971—72 and 1972—73

Seasons.
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Figure 10. Plant height em during vegetative pericd for the three

e : wheat varieties planted in the second seeding date in 1971—72 and
1972—73 seasons.
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Figure 12. Plant height em during vegetative period for the three wheat

varieties planted in the fourth seeding date in 1971—72 and 1972—73
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Percentage of fertile tillers

FPercentage of - fertile tillers for the three- wheat varieties planted in
different seeding dates are represented in Figure 14 It is obvious from
this figure that the percentage of fertile tillers for Kenya-Gular and Mexipak
was reduced when these varieties planted early on October 14. Ajeba, Kenya-
Gular and Mexipak had the highest percentage of fertile tillers at the third
and fourth seeding dates during 1971—72 season, while in 1972—73 season
the three wheat varieties had the highest percentage of fertile tillers at the
fifth seeding date.

173 2_3. AJEBA

o—o a—a KENYA-GULAR
o—o o— MEX IPAK

» o o O
O 0 © 40

\
@

FERT ILE TILLERS ©/o

] i | | ]
Dy D5 by Dy b
Figure 14. Percentage of fertile tillers fer the three wheat varieties planted

in different seeding dates in 1971—72 and 1972—73 seasons:
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Number of days to maturity

The average number of days required to maturity for the three wheat

varleties planted in different seeding dates are presented in Figure 15. Delay in
seeding date to December 9 reduced the number of days required to maturity for
the three wheat varieties. Kenya-Gular was the earliest variety in comparison

to both Ajeba and Mexipak.
: - ®

0—0 AJEBA
a—a KENYA -GULAR
o MEX IPAK

Ox ~ O
Pl e
#

DAYS ToO
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W
O
BN s

1 § 1 £ 1
2l B2 \P3 - e BD
Figure 15. Number of days for maturation for the three wheat wvarieties

planted in different seeding dates (Average of 1971—72 and

1972—73 seasons).

DISCUSSION

Wheat varieties varied in their response with the variatlon in seeding

dates applied, which differed mainly in temperature regime during
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germination, vegetative and maturation periods. Thus the variations in the

characteristics studied may be due to both genetical and climatic faetors
particularly temperature .

Kenya-Gular showed greater germination than Ajeba and Maxipak, This:
could be attributed to the genetic constitution and the adaptability of Kenya-
Gular to the variation in climatic conditions during germination period. ‘The
three wheat varieties had lower germination percentages in the late sowing n’

December.9. The mean air temperature during germination period of the fifth
seeding date was 7.49 ¢C in 197172 and 7.799C in 197273 which is lower than’

that in the other seeding dates (Figure 2) and fell far below the optimm;n'
temperature which {s 20—220C (Percival, 1921). 3

Ajeba wheat produced the highest number of tillers; it gave 10.45 and-
39.77% more tillers than Kenya-Gular and Mexipak respectively. This may.
be due to the fact that Ajeba is a semi-winter wheat whereas both Kenya-Gular

and Mexipak are spring wheats. Watson ef al. (1963) mentioned that winter
varieties have more tillers than spring varieties. Each wheat variety reached
8 maximum number of tillers then decreased gradually to a certain number at
heading time, where some of these tillers died. ‘Watson et al. (1963) indicated

that this decrease in number of tillers comes to a constant values after ear
emergence. i

The three wheat varieties reached the highest number of tillers ‘when plant~
ed in the third and fourth seedings. 1In these dates, mean temperature during
the beginning of the vegetative period which extended from 7.54—13.75¢C in
1971-—72 and 7.90--10.250C in 1972-73 for D3 and from 6.83—7.540C in 197172
and 6.48—11.01¢C In 1972-—73 for D4, was lower than that of the other dates
which 15 extended from 7.54—18.040C in 197172 and 7.60—17.69¢C tn 1972—73
(Figt;re 8). This lower temperature seems to be more favorable for tiller
production especially for Ajeba wheat. The lower mean temperature during
1972—73 season may clear this point out. In Italy, Toniolo as quoted by Whyte
(1960) stated that tillering was much lower in a year when January/February
temperatures were very low in 1952/53 than when they were higher in 1953/54.
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On the average earlier seeding dates on October 14 and 28 reduc:zd the
number of tillers for Ajeba but increased tiller number -of Kenya-Gular and

Mexipak. Schlehuber and Tucker (1967), Beech and Norman (1966) mentioned
that earlier sowing decreases number of tillers, while Woodward (1956) and

Choudhry and Khalid (1963) found that later sowing decreases tiller number.

Plant height was affected to a rather large extent by the variations in mean
temperature in different seeding dates appled. = Ajeba and Kenya-Gular had

higher plant height at the end of the vegetative and at maturity periods than
Mexipak. This may be due to the fact that Mexlpak is-a semi-dwarf variety

whereas both Kenya-Gular and Ajeba are tall varieties. On the average early
sowing on October 14 and the late one at December 9 reduced the plant height

at maturity for the three verletles except in the third sowing where there was
more reduction in plant height. These results agreed in some respect to those

obtalned by Suput (1966) and Ito and Soga (1968).

Early sowing on October 14 reduced the percentage of fertile tillers for the
thrée varietles. These results varied from those obtained by Choudhry and
Ehalld (1963). ’ ?

Number of days to maturity was reduuced as seeding date was delayed
from the first to the fifth sowing dates. Similarly. Florell (1929) indicated

that the time to maturity had the tendency to converge when wheat varieties
were s0wn in different dates. 3
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REGION OF IRAQ. II. YIELD COMPONENTS, GRAIN YIELD

PROTEIN PERCENTAGE AND YIELD®

ADNAN HASSAN ADARY AND W.S. EL-SHAMMA
Department of Plant Production, College of Agriculture,
University of Baghdad, Abu Ghraib

(Revised 12 June 1974)

SUMMARY

In a split plot experiment three wheat varieties, Ajeba 210, Kenya-Gular and
Maxipak were planted in 5 seeding dates, October 14,28 and November 11, 25 and

December 9 during 1971— 72 and 1972—73 seasons. The following results
were obtained:

Ajeba 210 was the highest in number of heads per 50 cm Iength and grain
wyield, while Kenya-Gular was the highest in protein content of the grain.
Mexipak was significantly the leading in number of seeds per head. Both
Kenya-Gular and Ajeba 210 were the heaviest in 1000 seeds weight.

Sowing the three wheat varieties in November 25 gave the highest number
of heads per unit area, grain yield and protein yleld.  Too early sowing In

* Part of M.S thesis. Plant production Department, College of Agriculture
Baghdad University.
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October 14 reduced number of heads per unit area and grain yleld especlally in
Kenya-Gular and Mexipak wheats.

Later sowing in December 9 reduced the welght per 1000 seeds and
increased protein content of the grain for the three wheat varleties.

Protein content of the grain for wheat varleties was positively correlated
with the main daily air temperature during maturation periods.

The increase in grain yleld was correlated with the Increase in each of
the yield components.

Number of heads per unit area, welght per 1000 seeds, grain yleld, protein
content of the grain varied significantly according to the variation In years.

From this study it i3 suggested that sowing in November 25 to be the
most suitable date for Kenya-Gular and Mexipak wheats because it gave the
highest yield of grain and protein.

:dpjwlk}ndtmiﬁﬁugjmtbhlgﬁé
1755 T VE B e 5501 58 Ao ISy ¥ STNST & A
* VYVY S VYV e ese B st 066 A 3 5U 0 25 Yo VY 3 J0

= 1;]\:5! c-;ul JC J.-.b- A3y

‘-.-'J?"‘“ Jwal:n-J — o LI J{LL.-J! Jdm L}CYI b B 2-:-::,-.-3! =5

ISl 3485 * el S0 St 3 eV Y S i Lo

S JBT YV e Lomalls SYSLST oo W 51+ Aad) Haddl e 3 Wil
- -(:’\... C’jj

Bl 2 Lot slhae) 1 SUT 5 A5 Yo 3 O3 sl 45155 wal

VE G5 Kl Ley3h Ol ¢+ Sl Jeols s wgedl Jusle ¢ L) 3asy

ol Juoles Ll By G Jlindt sae SUSE O @t Jo) (o
o AaSTy YL sl § Lo Syay

—SEe—



sbiis A Vooe O3 Bt Q1 dsl o5 8 3 s}‘uil ey 0wl
s Ol Gl iy 1 (s easdt

ol 33 Jikas Lomgm MaLio) sl _elsall st de st
© el 3,5 DS Ll sl

* Jeebndt b Ka a5 3 S0l Jb cas ) Gsed) Jeols 3 50b N OF
FRRSTICH | B U071 P 3;-3.: Yere 358 ¢ L) Sumy k_g‘_}.v'L-....J'! oac play
v ol Ulas) ¢ opl) 25,01 Gamall

Ly Lol GU Yo § Lelpsh O @ Anisdl sda Ga £ 58
* sl Caeel] el el clac) WGy Slansly Sy 5L T 3

INTRODUCTION

The optimum seeding date for Ajeba 210 (local) is tn mid November
{El-Shamma, 1967). Two new wheat varfeties, Kenya-Gular and Mexfpak were
released for a large scale production in the middle and southern regions of
Iraq. No information is available regarding the response of these new varleties

when planted in different seeding dates. So it was designed to obtain informa-
tion regarding yield, yield components, protein content of the graln and
protein yield in addition to the relationship between protein content of the
grain and mean air temperature during maturation for the mew varieties and
the local variety Ajeba 210.

Sowing dates influences number of heads per plant more than the number
of seeds per head and weight per 1000 seeds (El-SBhamma, 1964). Tesic (1967)
indicated that late sowing decreased the number of heads per unit area and
grain per head. Asapna and Williams (1965) and Beech and Norman (1966)
pointed out that weight per 1000 seeds and grain yield were reduced by the
late sowing. They indicated that this decrease in weight per 1000 seeds and
grain yleld in late sowing may be due to the rising in temperature during
maturation period. But Pal ef al. (1959) reported that early maturing wheat
varlety NP 792 gave the highest ylelds when sown late in November.
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Florell (1929) and Vez (1971) reported that the protein content of the
grain was Increased in late seeding dates, while Wallin (1965) indicated that
delay in sowing date reduced grain profein content. According to Finney and
Fryer (1958) high temperature during the ripening period is harmful to wheat
quality, where loaf volume and mixing time decreased in general with the
increasing accumulated temperature above 90¢F during the last 15 days of

fruiting period. Simka and Greb (1973) reported that fhe maximum alr

temperature had the greatest effect on grain protein during the 5-days period, 15
to 20 days before maturity.

MATERIALS AND METHODS

This research was conducted at the College of Agriculture irrigated farm,
Abu-Guraib, University of Baghdad during 1971—72 and 1972—73 seasons, and
as described in Part I of this series. Designations and dates of seeding for
both seasons were as follows:

D1 October 14
D2 October 28
D3 November 11
D4 November 25
D5 December 9

Yield components namely, number of heads per 50 cm length, number

of seeds per head and weight per 1000 seeds(g) were taken from a 50 cm
partoftherwaeleﬂedmnﬂomlyﬂommenﬁdmefourrowslneachplotas

explained by LeClerg ef al. (1962). Grain yield was taken by harvesting the
middle four rows by hand then threshed and cleaned and weighed in grams and
converted to kg/ha umit

Crude protein content of the grain on wet basis was determined in duplicate
samples using UDY method as described by Udy (1971). Protein yield (kg/ha)

was culculated by multiplying grain yield (kg/ha) by the protein percentage
of the grain. Data regarding daily air temperature was obtained from weather
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statlon records in Baghdad. Data collected on yield compOnents- graln yield,
protein percentage and protein yield were analyzed statistically as indicated by
LeClerg et al. (1962), using IBM computer-subroutine in the computer Center
of the College of Engineering, University of Baghdad.

RESULTS AND DISCUSSION

Data in Table 1 shows the number of heads per 50 cm length, number of
seeds per head, weight per 1000 seeds, grain yield, percent protein content of
the graln and protein yield for Ajeba 210, Kenya-Gular and Mexipak wheats.
The three wheat varleties differed significantly in yleld components, grain yleld
and percent protein content of the grain. The difference in protein yleld was
not significant (Table 1). Ajeba 210 was significantly the highest in
number of heads per 50 cm length and grain yield whereas both Ajeba 210 and

Table 1. Number of heads per 50 cm length, pumber of seeds per head,
welght per 1000 seeds, grain yield kg/ha, percent protein content
of the grain (on wet basis) and protein yield kg/ha for the three
wheat varleties. (Average of 1971—72 and 1972—73 seasons).

Varieties

Kenya- LSD.
Plant character Ajeba 210 Gular Mexipak 5% 1%
Number of heads
per 50 em length 61.10%* 47.65 36.73 495 6.43
Number of seeds
per head 1832 18.51 30.05%* 194 2.53
Welght per 1000
seeds (g) 38.85**  38.90%° 34.69 0.56 0.75
Grain yleld
kg/ha -2410.17#*  2104.07 2159.35 218.02 298.55
Percent protein content
of the grain 9.05 10.28% 9.04 0.26 0.35
Protein yield [
kg/ha 217.57 215.72 194.64 N.8 ‘NS
i S 0.01

N.8. Not significant.
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Kenya-Gular were heavler in weight per 1000 seeds than Mexipak. Mexipak
was the leading in number of seeds per head and Kenya-Gular was significantly
the highest in percent proteln content of the grain, However,
it should be mentioned that the mean monthly temperature during
experimentation period was lower than the average temperature in the past 30
years (Figure 1). According to El-Shamma and Zubaidi (1968) that in the
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Figure 1. Mean temperature ¢C during experimentation period in 197172
and 197273 seasons In comparison to the mean monthly
temperature during the same period in the past 30 years in Baghdad

area.
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normal years, spring wheat varieties in the central irrigated region of Irag
exceeds semi-winter and winter varieties in grain yield, but in cold years, semi-
winter wheat varleties exceed spring varieties. =~ Watson et al. (1963) stated
that under suitable conditions winter wheats were 3-150/ greater than spring
wheat.  Accordingly the increase in number of heads per 50 cm length and
grain yleld of Ajeba over both Kenya-Gular and Mexipak during the seasons of
this work may be attributed to the fact that Ajeba is a semi-winter wheat and
usually requires longer cold periods (similar to the temperature of these seasons),
than both Kenya-Gular and Mexipak which are spring wheats,

Number of heads per 50 cm length, number of seeds per head, welght per
1000 seeds, grain yleld kg/ha, percent protein content of the grailn and protein
yleld kg/ha for wheat varleties planted in different seeding dates are presented
in Table 2. The results indicate that wheat varieties planted in different seeding
dates differed significantly in weight per 1000 seeds, grain yield and percent

protein content of the grain, while the differences in number of heads per 50 cm
length, number of seeds per head and protein yleld were not significant. Ajeba
210 exceeded both Kenya-Gular and Mexipak in number of heads per 50 cm
length in all seeding dates, The rates of increase in number of heads per
50 cm for Ajeba were 26.11 and 94_17% in D1, 9.17 and 37.16% in D2, 45.43 and
106.25% in D3, 30.84 and 58.01% in D4 and 28.61 and 56.46% in D5 than Kenyg.—

Gular and Mexipak respectively (Table 2). Mexipak was the highest in number of
seeds per head in all seceding dates. It gave 34.09 and 54110/ n D1, 79.55 and
82,930/ in D2. 73.60 and 66.890/ in D3, 74.33 and 68.889/ in D4, and 59.98 and
41.360/ in D5 than Ajeba 210 and Kenya-Gular respectively (Table 2). Both
Ajeba and Kenya-Gular were significantly higher in weight per 1000 seeds than
Mexipak In all seeding dates. The three wheat varities gave the highest i.velght
of seeds when sown In D2, whereas the lowest seeds welght was in D1 for
Mexipak and in D5 for Ajeba 210 and Kenya-Gular (Table 2). Ajeba 210 gave
higher grain yield than Kenya-Gular and Mexipak when planted in D1 and D3,
whereas Mexipak was the highest in D2 and D4. Kenya-Gular was the highest
in D5. Sowing the three varletles in the 4th seeding date in November 25
resulted in the highest grain yleld in comparison to sowing these varleties in
the other seeding dates (Table 2). Earlier sowing in October 14 or later sowing
in December 9 reduced the grain yield of the three wheat varieties used.
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Table 2  Yield components, grain yleld kg/ha. percent protein coatent of the |
grain (om wet basia) and proteln yleld kg/ha for wheat varietisa
planted in 5 seeding dates (Average of 19T1—T2 and 1972—T3
ssasons). 1

Data of Seeding
Varieties D1 D2 Da D4 D5
Number of heada per 50 cm length

Afjeva 210 50.00 5213 &8.00 T0.50 6828

Geaya-Gular 335 51.76 4538 53g8 53.00

Mexipak BT I788 1200 4538 42.7T6

LSD. S% Na

1%
Number of seeds per head

Ajebs 210 18.88 18.3% 17.1¢ 1851 18.87

Heaya-Gular 1841 18.03 17.85 1911 113

Mexipak 2529 33.02 9T 327 79.87

L3D. 5?"_‘ NS

1% .
Welght pes 1000 seeds (g)

Ajeba 210 39.83 4007 39.13* 38.18¢= 37.083+»

Kenya-Guilar 37.61°* 42.0L% 394352 38.88» 35.69»

Mexipak 32.43 3588 35.05 35.90 L0

LSD. 5% 188

13’0 248
Graln ylald kg/hs

Ajeba 210 23682.21** 2463.95 2540.4% 289263 1791.682

Kenya-Gular 1495.09 22123 221015 2345.70 1848.18

Mexipak 1315.45 2804.33 2031.31 2a71.40 1834.28

LSD 39 £79.13

; 10 838.52
Percent protein content-of the grain

Ajeba 210 827 B.20 884 8.49 1038

Henyn-Gular 10.63%» 9714 9.76* 10.41%* 10.95*

Meaipak 825 849 8381 8234 1019 "

LSD. 3¢ 0.84 j

1a) 0.83
Protein yleld kg/ha

Ajeba 210 193.30 202.05 227.54 276.32 188.45

Kenya-Gular 135.18 23408 21793 28793 203.72

Mexipak 11082 239.25 178.69 276.59 187.78

LSD. ﬂ% NS

l% -

LR < 0.08

P2 B 0.01

N.S. _ Not significant



Kenya-Gular was significantly the highest in protein content of the grain
In all seeding dates (Table 2). It exceeded both Ajeba and Mexipak by 28.53 and
25.65% in D1, 18.41 and 14.37% in D2, 850 and 1'0.10% in D3, 9.69 and

12.66% in D4 and 5.69 and 7.45% in D5, respectively. The thrée wheat
varleties gave the highest protein content of the grain when planted in the latest
seeding date in December 9. This increase in protein content of the grain

could be attributed to the higher mean daily air temperature (which extended
from 14.49°C in D1 to 23.15°C in D5 during 1971—72 and from 17.12¢C in
D1 to 21.68¢C in D5 during 1972 73) during maturation periods of the three

wheat varieties planted in December 9 (Figure 2). The highly significant
positive simple correlation ccefficients (except for Kenya-Gular in 1971—72)
between mean dally air temperature during maturation periods and protein

content of the grain may clear this point especlally in Ajeba 210 and Mexipak
wheats, This finding Is in agreement with that obtained by Seltov (1971) and
Florell (1929) where they Indicated that delay in sowing date increase protein

content of the grain and the early sown wheats were starchy and low in protein
content.

Ajeba 210 gave higher protein yield in D1 and D3 than Kenya-Gular and

Mexipak, whereas Mexipak was the highest in D2 and D4, Kenya-Gular was
the highest in D5. The three wheat varietles gave the highest protein yleld

when sown in the 4th planting in November 25. These results showed clearly
that the 4th seeding date in November 25 is the most suitable for planting the
three wheat varieties to obtain the highest yield of protein and grain.

Number of heads per 50 cm, weight per 1000 seeds, grain yleld and protein
content of the grain varied significantly according to the variation in years.
Algo weight per 1000 seeds for varieties, and number of heads per 50 ¢m for
varieties planted in different seeding dates responded differently in different

years (Table 3). Harrington (1946) showed that the variety X date Interaction
being highly significant in each of several years, also ¥El-Shamma (1967)

indicated that years, dates and dates X years were highly significant where
dates responded differently in different years.
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—m o —eas gasans teasa Casn Wi ATILTLII. WQUWISTDUEITY |1¥Z3) concluded that under
fleld conditions number of heads per unit area was one of the most importent
factors in determining yleld.  Grain yield had the highest correlation coefficient
with the number of heads per 50 cm length (Table 4).

Table 4. Simple correlation coefficient values between grain yield and each
of yield components and protein content of the grainm, and between

content of the graln and each of yleld camponents. (Average of
of 1971-—72 and 1972—73 seasons).

Plant characters r
Grain yleld and number of heads per 50 ¢m length 0.404#%
Graln yleld and number of seeds per head 0.230%*
Graln yield and welight per 1000 seeds 0.457*°
Graln yleld and protein content of the graln — 0.128
Protein content of the grain and number of heads per 50 cm length 0.108
Protein content of the graln and number of seeds per head — 0.151
Protein content of the grain and weight per 1000 seeds — 0.003
e

B 2 < 0.01

Graln yleld was negatively but not significanfly correlated with the
proteln content of the grain (Table (4). Protein content of the graln was
positively and not sigmificantly correlated with the number of heads per 50
em length (r ~ 0.108), while the correlations were negative and not significant
with the number of seeds per head and weight per 1000 seeds. These results
indicate that the increase In protein content of the grain may be accompanled by
a decrease in graln yleld, number of seeds per head and weight per 1000 seeds,
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SCANNING ELECTRON MICROSCOPY AND SIALIC ACID
CONTENT OF COW AND BUFFALO MICELLAR CASEIN
By

T. AL-SAFAR*
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(Revised MS received, May 1974)

SUMMARY

Electron microscopy showed that buffalo micellar caseln solution contailned
larger particles than that of the cow. Rennin coagulation of buffalo milk
was much faster than that of cow’s milk. Initiation of increase in particle size
during coagulation appeared during the first five minutes after the addition of
rennet. Clotting was uniform and compact after 20 min of rennin action.
This may he attributed to the aggregation of as—and B—casein units linked

by Cat-+ and the specific physico-chemical functions of the phosphate groups

" of the B-casein,

Buffalo micellar casein contained less stalic acid than cow’s casein. Release

" of slalic acld was a continuous process during coagulation and most of the
acld was released during 20 min after the addition of rennin. Improvement
_in the qualities of hard cheese made from buffalo milk may be achieved by

creating a ratio of a—fo B—casein, close to 3 : 1 as it is in ewes’ milk

———

* Associate Professor, College of Agriculture, University of Baghdad,
Abu-Ghraib, Irag.
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INTRODUCTION

Considerable interest has been focussed on the properties and behavior
of casein micelles during rennin coagulation. Nagasawa et al. (1970) believed
that bovine casein micelles are composed of uniform subunit particles formed
firstly by ageregation of as—and B——casein molecules. Sabarual and Ganguli
(1970) reported that cow’s and buffalo’s casein micelles differ in their physico-
chemical properties and difficulties experienced in preparing products from
buffalo milk may be attributed to such differences. Monieb and El-Gazzar
(1970) explained that higher levels of calcium and inorganic phosphorus
found in the paracaseinate-phophate complex of buffalo’s milk explain the
differences in the qualities of cheese compared with that prepared from cow’s
milk. Sabarual and Ganguli (1970) indicated that micellar casein from
‘buffalo milk contains less sialic acid and less as—casein that of cow’s micellar

casein. Ledford ef al. (1968) stated that rennin degrades as—casein much

g
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faster than B-casein. Wheelock and Knight (1969) reported that sialic acid
attached to k-casein is not essential for the rennin action or for the stabilization

of casein micelles, but it may effect the rate of remnin action. Kiermeler
and Gutty (1970) explained that before the addition of rennin, the casein

solution contains large numbers of particles with a small diameter.  After
addition of rennin, size distribution remains constant at first and changes are

observed only after 2/3 of the coagulation time. Creamer and Lawrence
(1970) pointed out that rennin acts on casein micelles by cleaving the k-caseln

into an acid soluble glycomacropeptide and a basic insoluble para-k-casein.
The aim of this investigation was to study the coagulation of cow’s and

buffalo’s milk electron microscopically and the sialic acid content during
the rennet coagulatfon process.

MATERIALS AND METHODS

Electron Microscopy

Samples of cow’s whole and skim milk and buffalo’s whole milk* were
examined. A modified procedure of Carrol ef al. (1968) was used. 200 ml of

raw milk was warmed to 32¢C and 0.2 ml of liquid rennet** diluted 10 times
with cold water was added. 0.2 ml samples of the warmed milk taken before

the addition of rennet and at 5, 10, 20, 30 and 60 min intervals aft=r addition were
fixed with 2 ml of 1.0% glutaraldehyde for 15 min, then diluted with distilled

water at the rate of 1 : 20. A small portion of the fixed sample was placed
on the surface of a round metal stub 12 mm in diameter and left to dry. After

drying, it was placed into an evaporator coated with carbon and gold, then
examined in the electron microcope. The electron nﬁcroscoﬁé used was an S84
Stereoscan Flectron Microscope from Cambridge Scientific Instrument,
England.

*  Buffalo’s whole milk preserved was sent air mail from the College of
Agriculture, Baghdad, Iraq.
**+ Horan Sally Co. Ltd.,, Rexdale, Ontario, Canada.
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Estimation of Sialic Acid

Estimation of sialic acid was carried out according to the tlﬁ-o-barblturic
acid assay method of Warrens (1963) as modified b_f Gupta and Ganguli (1965)
and (1967). Chemicals used were abtained from Eastman Organic Chemical Co.,
Rochester, N.¥Y., U.5.A. Resulis reported are averages of two determinations.

RESULTS AND DISCUSSION
. Blectron Microscopyp

The results obtalned are shown in Figures 1, 2 and 3. These photo-
micrographs show that before the addition of rennet, the ca.seiu solution con-
tained large numbers of small diameter, particles; diameter size was larger
for buffalo than for cow casein. Five minutes after the addition of rennet
there was an increase in the number of large particles and a decrease in the

number of small particles. This indicates an initiation of the aggregation
of particles created by cleavage of K- casein by the rennin enzyme.

After ten mintes, the size of casein particles was further increased
probably as the result of aggregation of as—and B—casein to form subunits. The
aggregation of as—and B—casein may be attributed to the specific physico-
chemical functions and the specialized biochemical functions of the four
_phosphate groups attached closely to the N-terminal of the peptide chain of
_the B-casein.  After 20 mintes, the aggregation of casein micelles was more
uniform and compact, and at this stage, calcium cross-linking may be especially
impprtant in the layer formation of as—and B—casein micelles. Thls needs

further investigation.

Sialic Acid Content and Release

i Sialic Acid Conténts of cow’s and buffalo’s milk micellar casein before and

after the addition of rennet are separated in Table 1. These results show that
buffalo micellar casein contains less sialic a@cid than cow’s micellar casein.
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TABLE 1
STALTC ACID IN COWS AND BUFFALO MICELLAR CASEIN
BEFORE AND AFTER THE ADDITION OF REXNET

Milk Sialic Acid Content of Casein Micelles Before and After
The Addition of Rennet (mg/g of Casein)

Q 5 min 10 min 20 min 30 min 60 min
Cows whole milk 3.96 3.10 2.15 111 0.61 0.52
Cows skim  milk 418 3.65 2581 121 0.49 0.21

Buffales whole milk 2.65

posk

B
ot
et
[
@
e
o

0.20 0.10

This is in accord with the findings of Szbarual and Ganguli (1970). This may
be due to the low level of as—cesein in buFalo milk casein solution which may

be associated with the low of K-cassin Th= results also shoyw that hatween

10-1590 of the sialic aeid of bufalo eassin released during the first 5§ mirutes
after the addition of renpef, the release of

> azid centinued throughout
rennin action; ofter 20 minutss about §5¢  for cow's whaele milk, TQ ol for cow’s

skim milk znd %90 for buffalo’s whele milk of the sialic acid was released.

The more rapid coagulatic

uniform and compact eurd n

sigw degradation of E-casein

sialic acid buffalo milk casein

Improvement in the guziities of hard cheess made from buffalo milk may
be achieved by creating 2o inner association ratio of as to B—s cazein close o
32 : 1 as in cow’s casein. This suggests that formation of primary particles
is not as— to as—casein nor B— to BE—casein, but is an as=— B—<asein associa-

tion.
The author wishes to express his sincere appreciation to the University of

Baghdad and to the Food Science Depariment, University of Alberta for provid-

ing finances and facilities for conducting this research.
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