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ABSTRACT

This study was conducted to identify the storage characteristics of spikes of five bread wheat
cultivars (Abu-Ghraib3, IPA-99, Boohooth-22, Al-Rashid and Al-Wafeer). These spikes were
gathered and compacted in cubic box (25x25x25 cm) with different weight masses (0, 3, 6 and
9 kg container 7). A laboratory experiment was carried out in the Seed Technology
Laboratory, Department of Field Crop Sciences, College of Agricultural Engineering
Sciences-University of Baghdad. Results revealed significant differences among cultivars,
masses levels and their interaction for all studied characters. Abu-Ghraib3 gave the highest
mean of spikes number and less mean for the broken spikes and shuttered grains. While Al-
Wafeer gave the highest mean of total grains weight resulted from spikes shuttering and
grains space. However, Al-Rashid gave the highest mean of broken spikes, shuttered grains
and replacement percentage in the container. Increasing the weight masses imposed on the
gathered spikes in the container increased all studied characters. It can be concluded that the
varieties were different in their spikes morphological characteristics as smaller spikes sizes
the less losses resulted from spikes pressure.

Key wards: Triticum aestivum L., spikes breakage, spikes compacted, spike length.

Q9AT b 258-252:(1)51: 2020- 481 2l 401 ;31 a slal) Alaa
oAl Adia (e cilial qigang Jubied 4540 clinall
s ihuas sale 455 22681 sl 2aa) il asta alaa
CHda CHda 3 bewa i)
Aol Al — Ataal) Jualaal) and? sy daals —de )3l Auaigh aste 48 — Adal) Jualaal) and!
LY daala
aliiual)

My 22 gaads 99 slls qud sl) el dhis (e Cilial dwed Jiliad LA cliial) Al duhal) Chags
#3895 69 35 0) dalida duijy JIG (a25%25%25) Joil) damsa dygla B Wguayy LpunaSiy IR a3 (sl
doala Lo)3) durigh agle 48 8 Adial) Jualaall acdl aglill sl Laglei€s yoda b dgail) el L (MTagla
g b Lagiy Jalailly Aalesal) 45l S cilygiana g Ciliaal) G Aggina Ug b agay ) guilisl) culdl . alsy
saally Byuial) Jilind) dpudl buigia ity Jolid) 2l bugia o) 3yl ciiall Lhel 3 Augytal) clial)
Lagd gl Seag Jibiad) Japjis (he il S Gugaad) 038 hagia o) sl dilall o) g 8 L AkBluial)
ol caly LAggladl A AalY) Ay Adabludall qugally Byeiall Jiliad) uudl ugia o) sdpl dilal) el
O Al 038 (o geiin . Auigpaal) ciliaal) aran B Aygine Bal) ) Agglall B Jiliad) uaS e Adabsal) s

Adad) aas Lo 4 ala)) Lgolia (b BN Gupay QupaSill Laalilh & 0l CiliaaY) Gyl

AL Jeh (i) Gay (Sl puSS « Triticum aestivum L. :dalidal) cilalsl)

*Received:28/9/2019, Accepted:31/12/2019

252


mailto:saddam.hakeem@coagri.uobaghdad.edu.iq
mailto:saddam.hakeem@coagri.uobaghdad.edu.iq

Iragi Journal of Agricultural Sciences —2020:51(1):252-258

Cheyed & et al.

INTRODUCTION

Wheat (Triticum aestivum L.) is considered
one of the most important field crops in terms
of economic and strategic values as it supplies
the major food for most of the world
population (9, 16). The wheat acreage for 2019
was 220.4 million hectare with the total
production 765.0 million tons (10). Wheat
grains are considered the important source of
carbohydrates (12), proteins and several
minerals and fibers (6, 17, 18). However,
wheat world production in a continuous
fluctuation due to the environmental factors,
climatic changes and pests infection.
Therefore, this cries must be overcomed via
adoption of new management systems and an
efficient storage for grains as source for case
consumption. Safe storage of cereals crops is
an essential factor to assure the supply of local
foods (20). The success of storage method
depends upon the targets of grains storage and
plant species, besides the genetic effect on the
grains storability. Moreover, there is physical
and chemical effects e.g. moisture seed
content, seed coat structure, temperature and
gas exchange. The storage factor largely
affects the seed quality as stored seeds subject
to the deterioration. Results of many studies
were revealed that the storage of crops seeds
on their ear peduncles enable them to keep
their viability for a longer period of storage
compared with threshed grains e.g. storage of
maize grains as cobs (un-threshed) (1) or
storage wheat grains in their ears grains
without threshing (7, 14, 15). Spikes and seeds
of many wheat genotypes may differ in their
size, weight and density due to the production
environment and agronomic practices (4, 13).
The genetic variation is the main cause of
wheat varietal differences in terms of
vegetative and reproductive characters which
highly affected by genetic and environmental
factors surrounding the plants during their
growth period which has led to wheat varietal
differences in the length and size of spike (3).
Falih et al. (8) in their study of five wheat
varieties (Abu-Ghraib, Latifiya, IPA-99,
Tamouz and local wheat (control)), found that
IPA-99 gave the highest spike length with no
significant differences between Abu-Ghraib
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and Latifiya. Similarly, AL-Karim et al. (2) in
their study of six wheat varieties (IPA-99, Iba-
95, Abu-Ghraib-3, Fatih, Tahaddi and Taga-1),
found significant differences between varieties
with the superiority of Taga-1 in the spike
length, number of grains spike® and grain
yield of plant with no significant differences
with IPA-99 in the spike length while Tahaddi
gave the lowest averages of both characters.
Similarly, Hassan and Baktash (11) and
Baktash (5) found that significant differences
between wheat varieties in the spike length,
number of grains spike™, grain weight and
grain yield of plant. The findings of previous
researches confirmed the importance of wheat
seeds storage in their spikes with the varietal
differences in the seed size and spikes.
However, these studies didn’t refer to the
storage characteristics of grains storage
method in their spikes like the space size
required by spikes and to which extent they
can be gathered and compacted and what
harms that may could result from such
practices. Therefore, the present study was
aimed to identify the storage characteristics of
stored wheat spikes under different levels of
compaction compared with threshed grains.
MATERIALS AND METHODS

A Laboratory experiment was carried out in
the Seed Technology Laboratory, Department
of Field Crops, College of Agricultural
Engineering Sciences-University of Baghdad
during 2017 and 2018. The objective was to
identify the storage characteristics of spikes of
five bread heat cultivars (Abu-Ghraib3, IPA-
99, Boohooth-22, Al-Rashid and Al-Wafeer)
at moisture content 11.3% * 0.2% (Fig. 1).
These varieties were seeded with 120 kg ha™
seedling rate during the 2016-2017 growing
season at field crop research station. Un
threshed wheat spikes were divided into five
sections according to the space occupied by
these spikes. Each division was placed in a
carton cubic container (25x25x25 c¢m) which
gave an area of 15625 cm?®. The first division
was threshed and other divisions were left to
be compacted by adding different weight
masses (0, 3, 6 and 9 kg cubic™). The design
of this experiment was completely randomized
design (CRD).
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Fig. 1. Morphological of spikes for five wheat cultivars in this study.

Studied characters

Three samples were taken from each
experimental unit consisted of 25 spikes to
identify the spikes characteristics from these
samples, spike length, spike diameter, weight
of 250 grain (gm), number of grain spike™,
weight of grains spike™, (gm) and specific
weight (weight of grains/500 ml). Studied
characters of compacted spikes after addin%
the weight masses in the cubic of 15625 cm
(25x25x%25 cm) were: Number of spikes (spike
container * counted from the spikes placed in
the cubic containers). Percentage of broken
spikes (%) and number of dropped grains
(grain container "*): number of broken spikes
were counted, then converted into percentages
based on the cubic size, also the number of
dropped grains were counted in each cube.
Total grains weight of threshed spikes (gm)
and the occupied space (cm®): spikes placed in
each cube were threshed and weight. Area of
each space occupied by threshed grains was
estimated by using percentage and
proportional method with each specific weight
of each variety. Percentage of displacement in
the container (%): This character was
measured by counting the displacement area
after adding each weight mass on the gathered
spikes in each cubic container.

Statistical analysis

Data were statistically analyzed a collected to
the CRD design and the means were compared

by using Least Significant Differences (LSD)
(19).

RESULTS AND DISCUSSION

The results in Table 1 show significant
differences between cultivars in all spikes and
grains characteristics. Al-Rasheed cultivar
gave the highest average spike length and less
average of spike diameter (16.17 cm and
1.33cm), respectively, without significant
differences between Al-Rasheed and Al-
Wafeer and Abu-Ghraib in the spike diameter,
while the shortest spikes were for Abu-Ghraib
(8.17 cm) which, also gave the lowest
averages of 250 grains weight and grain
weight spike™ (4.19 and 0.849 gm), without
single spike™. Spikes of IPA-99 cultivar
recorded the highest mean of spike diameter,
number of grains and grains weight spike™
(1.63 cm, 55.39 grain spike™ and 1.773 gm).
Al-Wafeer cultivars recorded the highest
average of 250 grains weight and specific
weight (11.46 gm and 405.5 gm 500mI™), with
no significant differences with IPA-99 in the
specific weight of grains. However, Tahaddi-
22, Al- Rasheed and Abu-Ghraib gave the
lowest values of this character (381.7, 384.6
and 387.6 gm 500ml™), respectively, without
significant differences between them. This
varietal differences may be due to their
different genetic make-up which affects in the
characters of spikes, grains and grain yield of
each cultivar.

Table 1. Some characters of spikes and grains of cultivars.

Spike length diameter No. of grain Weight of Weight of Weight
Cultivars (cm) of spike in spike 250 grain grain in spike quality
(cm) (gm) (gm) (@m/500ml)

Abu-Ghraib3 8.17 137 50.72 4.19 0.849 387.6
IPA 99 14.33 1.63 55.39 8.00 1.773 405.2
Boohooth-22 10.33 1.42 41.22 5.41 0.892 381.7
Al-Rasheed 16.17 133 46.07 7.42 1.367 384.6
Al-Wafeer 11.17 1.36 37.21 11.46 1.705 405.5
LSD o5 1.55 0.06 2.78 0.24 0.062 12.5
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Number of spikes

Results of Table 2 refer to significant
differences among cultivars in the number of
spikes, where Abu-Ghraib had the highest
average (763 spike container ). While IPA-99
recorded the lowest (575 spike container ™)
with no significant differences with Boohooth-
22. This may be due to the small length of
spikes of Abu-Ghriab3 compared to the spikes
of IPA-99 on spikes length of IPA-99 was
taller by 6cm than Abu-Ghraib3 spikes,
besides the spike diameter of IPA-99 was
larger (Table 1). It is also clear from Table 2
that increasing pressure on the spikes gather in
the cubic container by increasing weight
masses has led to increase the size of

displacement and hence saving more space to
contain more spikes which was 381 spike
container” without putting pressure (0 kg
container®) on spikes to reach the highest
average (826 spike container?) under the
pressure 9 kg container’. The interaction
between cultivars and weight masses shows
significant differences, where Abu-Ghriab3 at
9 kg container® had the highest value (987
spike container) compared with 289 spike
container for Al-Rasheed under no pressure
(9 kg container™). This could due to the small
sizes of Abu-Ghriab3 compared with other
cultivar, particularly. Al-Rasheed which its

spikes lengths were the tallest (Table 1).=

Table 2. Effect of level of weight presser levels on the displacement on the spikes number and
the broken spikes percentages

spikes No. (spike container ™) broken spikes percentage (%)
Cultivars Projected weight mass  Mean Projected weight mass Mean
(kg container ) (kg container %)
0 3 6 9 0 3 6 9
Abu-Ghraib3 473 717 877 987 763 0.00 049 127 218 0.99
IPA 99 371 571 625 734 575 000 1.08 297 359 191
Boohooth-22 364 539 722 758 596 0.00 2.02 2.84 348 2.08
Al-Rasheed 289 851 578 757 619 0.00 5.88 830 9.00 5.80
Al-Wafeer 408 648 693 894 661 0.00 3.18 6.54 637 4.02
LSD 0.05 54 27 0.54 0.27
Mean 381 665 699 826 0.00 2.53 438 4.93
LSD 0.05 24 0.24

Broken spikes percentage

It is clear from Table 2 that there were
significant  varietal differences in this
character, where Abu-Ghraib3 was gave the
lowest value of broken spikes percentage
(0.99%), compared with 5.8% for Al-Rasheed
cultivar. This could be attributed to the spike
length which might increase their proness to
the breaking as the tall the spike the more
breaking. This was noted in Table 1, where
spikes of Al-Rasheed were the tallest
compared with other cultivars.  Also,
increasing the pressure via increased the
weight masses on the spikes was accompanied
in a significant increase in the broken spikes
percentages from 0.00% under no pressure to
the 4.93% at 9 kg container * pressure while
Al-Rasheed under 9 kg container * gave the
highest percentage of broken spikes (9.00%).
At the beginning of the experiment execution,
there were no broken spikes where they were
removed in the control treatment, but after
putting the pressure, breaking of spikes occurs

where Al-Rasheed was more vulnerable to the
breaking due to its tall spikes.

Number of shuttered grains

Results of Table 3 show varietal differences,
weight masses level and their interaction.
Spikes of Abu- Ghraib3 recorded the lowest
average of shuttered grains (36.58 grain
container’) compared with (114.7 grain
container™) for Al-Rasheed cultivar. This may
be attributed that spikes of Abu-Ghraib3 were
short with compared and rigid glumes which,
ultimately, reduced the number of broken
spikes (Table 2) compared with other cultivars
with loose and uncompacted glumes which
increased the percentages of broken spikes
(Table 2), and consequently increased the
number of shuttered grains. It is also clear
from the same Table that increased pressure on
displacement spikes has accompanied by
increased number of shuttered grains from
spikes where it was the lowest value (9.0 grain
container™®) under no pressure compared with
144.3 grain container’ under the highest
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increased percentages of broken as a result of
increase pressure on spikes (Table 2), an
hence, increased shuttered grains. The
interaction between Abu-Ghraib3, [PA-99,
Boohooth-22 and Al-Wafeer Cultivars with no
pressure gave the lowest average of shuttered
grains (3.0, 4.0, 7.7 and 12.3 grain container'l),
respectively without significant differences
between them. However, Al-Rasheed under
the highest pressure 9Kg container™ recorded
the highest number of shuttered grains (12.0

grain container). The decreased number of
shuttered grains in the control treatment (no
pressure on spikes) reflects the normal status
of spikes per cultivars except for Al-Rasheed
which has the highest number of shuttered
grains and with putting pressure on its spikes
the number of shuttered grains was increased.
This considered one of the Al-Rasheed
disadvantage. The situation was vice versa for
Abu-Ghraib3.

Table 3. Effect of level of weight presser levels on the displacement on shuttered grains and
weight of total grain

shuttered grains (grain container ™) total grain weight of spike (gm container ™)
Cultivars Projected weight mass Mean Projected weight mass Mean
(kg container ) (kg container %)
0 3 6 9 0 3 6 9
Abu-Ghraib3 3.0 17.7 51.0 74.7  36.58 401 609 744 838 648
IPA 99 4.0 52.0 94.0 116.3  66.6 658 1012 1109 1301 1020
Boohooth-22 1.7 47.7 91.3 119.0 66.4 325 480 644 676 531
Al-Rasheed 18.0 104.0 142.0 2163 120.1 395 1163 790 1035 846
Al-Wafeer 123 823 102.3 195.0 98.0 696 1104 1181 1524 1126
LSD 0.05 10.1 5.1 65 33
Mean 9.0 60.7 96.1 144.3 495 874 893 1075
LSD 0.05 4.5 29

Total spikes grain weight

There were significant differences among
cultivars, level of pressure imposed on
displacement spikes and their interaction
(Table 3). Grains of Al-Wafeer had the highest
average (1126 gm displacement™) compared
with the lowest one (513 gm displacement™)
for Boohooth-22. This may be attributed that
grains of Al-Wafeer gave the highest weight of
250 grains, and specific weight compared with
Boohooth-22 cultivar which recorded the
lowest averages (Table 1). The increase of
pressure imposed on spikes has led to increase
in the weight of threshed grains to reach the
highest level (1075 gm) at the highest level of
pressure (9 kg container™®) compared with 495
gm for non pressure treatment (Table 3). This
could be due to the superiority of high pressure
treatment (9 kg container), which had the
highest number of spikes compared with other
pressure treatments and control which gave the
lowest average (Table 2). The interaction
between Al-Wafeer cultivar and high pressure
level (9 kg container™), recorded the highest
value (1524 gm) compared with 325 gm for
Boohooth-22 and non pressure treatment.
Displacement in container percentage
Results of Table (3) show significant varietal
differences as influenced by pressure levels
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and their interaction. The largest displacement
occurred for Al-Rasheed (44.42%) compared
with the lowest one (31.25 and 33.00%) for
IPA-99 and Abu-Ghraib3, respectively. This
varietal differences could be due to their
different genetic make-up on Al-Rasheed was
characterized by its longest spikes and less
diameter compared with other cultivars, esp.
Abu-Ghraib3 which had the shortest spikes
(Table 1), therefore, the interspace between
long spikes were larger than small spikes.
Results of Table 3 indicate that the
displacement in containers with the increasing
of pressure levels from 0.00% at no pressure to
54.67% at the increasing of pressure level (9
kg container). For interaction, spikes of Al-
Rasheed at 9 kg container recorded the
highest average (66.00%). While 3 Kkg
container~ imposed on spikes, cultivars
Boohooth-22, Abu-Ghraib3 and IPA-99 gave
the lowest percentages of displacement (32.39,
34.00 and 35.00%). It is worth while to
mention that Al-Rasheed gave the highest
percentage of displacement at 3 kg container™
compared with other cultivars at the same
level of pressure. This may be due to the tallest
spikes and less diameter of Al-Rasheed spikes
as mentioned before. Additionally, most spikes
of Al-Rasheed are not-erect which in turn
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reduces the spikes number in the container
(Table 2) and increased the resulted space as a

result of pressure because of reducing the
spaces among spikes of this variety.

Table 4. Effect of level of weight presser levels on the displacement on replacement
percentage in the container and replacement in grains space resulted from spikes

replacement in the container (%) replacement in grains space
Cultivars resulted from spikes (cm®)
Projected weight mass Mean Projected weight mass Mean
(kg container ™) (kg container %)
0 3 6 9 0 3 6 9
Abu-Ghraib3 0.00 34.00 46.00 52.00 33.00 518 786 960 1081 836
IPA 99 0.00 3500 40.67 49.33 31.25 812 1249 1368 1606 1259
Boohooth-22  0.00 3239 4933 51.67 3335 425 629 844 885 696
Al-Rasheed 0.00 61.67 50.00 66.00 4442 514 1511 1027 1346 1099
Al-Wafeer 0.00 37.00 41.00 5433 33.08 871 1362 1456 1880 1392
LSD 0.05 3.56 1.78 84 42
Mean 0.00 37.68 47.73 54.67 628 1107 1131 1359
LSD 0.05 1.59 37
Threshed grains space characteristics of spikes. The most shortest and
Results Table 3 reveal that were varietal compared spikes the less losses resulted from
differences, pressure levels and their the spikes pressure. It was noted in the spikes

interactions. Grains of Al-Wafeer had the
highest average 1392 cm® compared with 699
cm?® for the grains of Bohooth-22. This could
be due that grains of Al-Wafeer recorded the
highest average of specific weight compared
with the lowest one for Bohooth-22 grains
(Table 1). Also, the pressure levels imposed on
spikes has led to increased the space of
threshed grains from 628 cm? at control to
7219 cm? at the highest pressure level (9 kg
container™) (Table 3). This could be due to the
increased spikes number occupied the whole
container (15625 cm®) to reach 53.80%
increase compared with zero pressure (Table
3) Concerning interaction” Al-Wafeer at the
highest pressure 9 kg container’ gave the
highest average (1880 cm®) compared with the
lowest value (425 cm®) for Bohooth-22 at no
pressure. This result could be due to the effect
of both study factors as a single or combined
in giving the highest total grains weight (Table
3). From the results of this experiment could
be concluded that storing of wheat grains as
spikes is of paramount importance which
protects from insects and diseases infections
and maintains their viability for a longer
period, besides, it is friendly method to the
environment (7, 14, 15). Therefore, studying
storage characteristics of wheat spikes is
complementary to the previous studies. It was
revealed from the present study that wheat
varieties differed in their storability as
accumulation which can be attributed to the
genotype effect on the morphological
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of Abu-Ghraib3 compared with more losses in
Al-Rasheed spikes as they were taller and
loose with lowest diameter. The losses in Al-
Rasheed were high percentages of broken
spikes, shuttered grains and less spikes in the
containers which, in turn, increased the size of
displacement resulted from their spikes
pressure. Also, it was found that the lowest
level of pressure (3 kg container™) can offer a
good and acceptable result in reducing the area
of space that could be occupied spikes and
reducing the losses resulted from that level of
pressure despite the superiority of high
pressure levels effect on these characters, yet,
the difference was less compared with the high
difference between 3 kg container® and
control. The results values.
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