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Abstract

This investigation was carried out at laboratories of examination and certi-
fication of seeds, at the Agronomy Department, Faculty of Agriculture, Assiut
University, Egypt during 2019 season to study the impact of storage period,
grains treatment and storage methods on quality and yield traits of Gemazall
cultivar using completely randomized design. The studied traits, were signifi-
cantly decreased with increasing storage periods till nine months. The lowest
mean value test weight (60), seed index (50.33 g), gluten content (10.33%), fer-
mentation time test (30.67 minutes), fine flour percentage (72%), coarse flour
percentage (3.333%), coarse bran percentage (20.33%), and fine bran percentage
(4.00%). The highest mean values of grain yield feddan™. Moreover the lowest
mean values of grain yield feddan™.

Keywords: grain and quality, fermentation time test, seed index, coarse bran

percantage, storage methods

Introduction

Wheat (Triticum aestivum L.) is
one of the leading cereal crops and
the ranks first in cultivated area and
production in the world (Ali et al
2016). In Egypt, the cultivated area of
wheat during 2020 was about 3.4
Million Fadan with the total yield
production of 8.9 MMT (USDA,
2020). (Abdelaal and  Thilmany
2019). While the total consumption
reached about 20.6 MMT. It accounts
for more than one — third of the daily
calorie intake of Egyptian consumers
and 45 percent of the overall dietary
protein intake of Egyptian (Ali and
Adams, 1996 and Baka 2014).
Wheat, is subject to both biological
and physical factors that deteriorate
its quality during farm storage (Des-
salegn T, Solomon T, Kristos TG, et
al. 2017). Wheat is the principle fac-
tor that greatly affects the production
and productivity of crop (Shrestha
and Shrestha 2017). Quality seed is

consider as the basic, critical, and
cheapest input for enhancing produc-
tivity and increasing higher net mone-
tary returns per until area (Hemming
et al., 2018). Stored wheat is vulner-
able towards attack of insects and a
possible infestation can deteriorate
the quality as well as the quantity re-
sulting in significant decrease in vol-
ume, substantial weight loss and rea-
sonable germination damage (Phillips
and Throne, 2010). Seed storage
method occupies a vital place in the
economies of developing countries.
Where, improper traditional and re-
cent method of seed storage have
caused lots of losses in terms of
physical and chemical quality (Nany
El-moursy 2016 and Ellis et al.,
1992). In order to prevent the quanti-
tative and qualitative losses due to
several biotic and abiotic factors dur-
ing storage, several methods are be-
ing adopted such as seed treatment
with suitable chemicals or plant
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products and storing in safe contain-
ers, besides Sanitation of the storage
place (Nany EIl- Moursy, 2016 and
Medhat, 2019).

The objective of this research
was to study the effect of storage pe-
riod, storage methods, and seed
treatment on quality and yield traits
of Gemazall wheat cultivar.
Materials and Methods

This study was carried out at la-
boratories of examination and certifi-
cation of seeds, at the Agronomy De-
partment Experimental farm, faculty
of Agriculture, Assiut University dur-
ing 2019 season. The objective of this
investigation was to evaluate the ef-
fect of storage methods (types of
packages) and seed treatments (fumi-
gation with PH3, malathion, neem oil,
citronella oil) and their interaction on
storage efficacy, on the quality and
yield grain of bread wheat grains dur-
ing different storage periods (0 (im-
mediately after fumigation), 6 and 9
months after harvesting).

Collection of wheat grain samples
and storage condition

Wheat grains (Triticum aesti-
vum) samples (Gamezall) were col-
lected from Department of Agron-
omy, Faculty of Agriculture, Assiut
University, Egypt. The collected
samples were kept in sterile plastic
bags during transport to the labora-
tory and on the same day sieved and
cleaned from dust, husk or any inert
materials.

Studied traits

Flour percentage (%): 100 g
of clean wheat grains were milled us-
ing a Micro Brabender Mill and per-
cent extraction of flour was estimated
according to American Association of
Cereal Chemists (A. A. C. C, 2000.).
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Coarse bran percentage (%):
100 g of clean wheat grains were
milled using a Micro Brabender Mill
and percent extraction of coarse bran
was estimated according to American
Association of Cereal Chemists (A.
A. C. C, 2000.).

Fine bran percentage (%):
100 g of clean wheat grains were
milled using a Micro Brabender Mill
and percent extraction of fine bran
was estimated according to American
Association of Cereal Chemists (A.
A.C.C, 2000.).

Dry gluten percentage (%):
Wet gluten was dried for 48 hours at
70 °C to determined dry gluten.

Fermentation time (minutes):
Ten grams of each sample from flour
were putted in container, then 5.5 cm’
ferment (ferment was prepared by
solving 100 grams’ yeast in 1000 ml
water) was added and mixed, then the
dough pieces were rolled into balls by
hand then it was putted in glass con-
tained 80 ml water at 32°C until the
dough pieces were exploded.

Test weight: One- quarter liter
apparatus was used to determine the
test weight of grains.

Seed index: Seed index (weight
of 1000-kernels in gm) was recorded
on three replicates of samples of 500
grain.

Grain yield (Ardab/fed.): All
harvested plants for each experimen-
tal until were threshed then grain
weighted and transferred into ar-
dab/fed. (ardab =150 kg, fed. =4200
m°).

Statistical analysis

Data were subjected to the sta-
tistical analysis to the technique of
analysis of variance (ANOVA) for
the factorial experiment in com-
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pletely randomized design (CRD) by
using "MSTAT-C" computer soft-
ware package. Means were compared
by Revised Least Significant Differ-
ence (R LSD) at 5% level of signifi-
cant

Results and Discussion

Test weight (kg/hl)

Statistical analysis, revealed that
test weight of Gamezall cultivar wa-
saffectd significantly by storage peri-
ods, types of packages, and grains
treatment (fumigation with phoso-
hine, neem oil, citronella oil, and
malathion) are shown in Table 1. The
interaction between storage periods
and types of packages was signifi-
cant, the heaviest test weight (66.67
kg/hl) produced from stored wheat
seeds without storage (control). How-
ever, the highest mean values of test
weight was obtained from samples of
wheat grains stored in glass jars for 6
month. The second best, interaction
treatment stored in gunny bags for 6
months. The third best interaction
treatment stored in twisting plastic for
6 months. Whereas, the lowest mean
value of test weight was produced
from samples stored in polyethylene
packages for 6 months from begin-
ning storage. It could be stated that
test weight kg/hl was significantly
decreased by increasing storage peri-
ods of wheat seeds from 0, 6, to 9
months from beginning storage. In
agree with our results Mersal ef al.,
(2006), and Moharram (2021) who
studied the effevt of storage periods,
types of packages, and insecticides
treatments on wheat (Triticum aesti-
vum L.) seed quality. They stated
that prolonged storage period with
high seed moisture percentage caused
loss in seed weight. Raza et al.,(2010)
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revealed that storage duration of
months generally increased moisture
and fat acidity, while decreased test
weight and flour yield. The interac-
tion between types of packages and
grains treatment was significantly af-
fected wheat test weight. The highest
values of test weight was obtained
from samples of wheat grains treated
with phosphine at the rate of ,018
g/2kg and stored in glass jars for 6
month. The second best interaction
treatment treated with neem oil at the
rate of 10 ml/2kg and stored in gunny
bags for 6 months. The third best in-
teraction treatment treated with citro-
nella oil at the rate of 4.5 ml/cm’ and
stored in twisting plastic for 6
months. Whereas, the lowest mean
value of test weight was produced
from samples treated with malathion
and stored in polyethylene packages
for 6 months from beginning storage.
The interaction among storage peri-
ods, types of packages and grain
treatments (phosphine, neem oil, cit-
ronella oil, and malathion) had a sig-
nificant effect on test weight kg/hl(
Table 1).

Seed index (g.)

Statistical analysis, showed that
of Gamezall was significantly af-
fectd by storage periods, types of
packages, and grains treatment (fu-
migation with phosohine, neem oil,
citronella oil, and malathion) are
shown in Table 2. The interaction be-
tween storage periods and types of
packages was significant, the heaviest
seed index (57.67) produced from
stored wheat seeds without storage
(control). However, The highest val-
ues of seed index was obtained from
samples of wheat grains stored in
glass jars for 6 month(compared with
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9months) Table 2. The second best
interaction treatment stored in gunny
bags for 6 months. The third best in-
teraction treatment stored in twisting
plastic for 6 months. Whereas, the
lowest value seed index of wheat was
produced from samples stored in pol-
yethylene packages for 6 months
from beginning storage. It could be
stated that seed index was signifi-
cantly decreased by increasing stor-
age periods of wheat seeds from 0, 6,
and 9 months from beginning storage.
In agree with our results Moharram.
(2021). Storage periods, types of
packages, and insecticides treatments
on wheat (Triticum aestivum L.) seed
quality. Stated that prolonged storage
period seed moisture percentage
caused loss in seed index. The inter-
action between types of packages and
grains treatment was significantly af-
fected wheat seed index. The highest
values of seed index was obtained
from samples of wheat grains treated
with phosphine at the rate of ,018
g/2kg and stored in glass jars for 6
month(compared with 9 months) Ta-
ble 2. The second best interaction
treatment treated with neem oil at the
rate of 10 ml/2kg and stored in gunny
bags for 6 months. The third best in-
teraction treatment treated with citro-
nella oil at the rate of 4.5 ml/cm’ and
stored in twisting plastic for 6
months. Whereas, the lowest value
seed index of wheat was produced
from samples treated witmalathion
and stored in polyethylene packages
for months from beginning storage.
The interaction among storage peri-
ods, types of packages and grain
treatments (phosphine, neem oil, cit-
ronella oil, and malathion) had a sig-
nificant effect on seed index. Table2.
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Gluten content

Statistical analysis, stated that
all the main factors, the first and four
order interactions not significantly
affected gluten content of Gamezall
wheat Table 3. On the other hand,
storage significantly affected gluten
content of Gamezall while the of
storage periods and storage methods
were insignificant Table 3. The inter-
actions between fumigation and types
of packages were significantly The
highest values of gluten content was
obtained from samples of wheat
grains treated with phosphine at the
rate of ,018 g/2kg and stored in glass
jars for 6 month (compared with 9
months) Table3. The second best in-
teraction treatment treated with neem
oil at the rate of 10 ml/2kg and stored
in gunny bags for 6 months. The third
best interaction treatment treated with
citronella oil at the rate of 4.5 ml/cm’
and stored in twisting plastic for 6
months. Whereas, the lowest value
gluten content of wheat was produced
from samples treated with malathion
and stored in polyethylene packages
for 6 months from beginning storage.
The results indicated, in general, that
increasing storage period, and fumi-
gation dose; particularly at higher
moisture tended to decrease gluten
content. The interaction among stor-
age periods, types of packages and
gratreatments (phosphine, neem oil,
citronella oil, and malathion) had in-
significant effect on gluten effect Ta-
ble 3.
2-4. Fermentation time test

It is revealed from the statistical
analysis, (Table 41) that fermentation
time test of wheat was significantly
affected by factors, while the interac-
tions between fumigation, storage pe-
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riods, and types of packages were in-
significant (Table 4). The interaction
between storage periods and types of
packages (Table 4) showed that fer-
mentation time test was significantly
affected by storage periods (0, 6, and
9 months after harvesting) of wheat
seeds. The longest fermentation time
test (40.47 minute) produced from
stored wheat seeds for O months.
However, the shortest fermentation
time test (30.67 minute) resulted from
stored wheat seeds for 9 months from
beginning of storage. It could be stat-
ed that fermentation time test was
significantly decreased by increasing
storage periods of wheat seeds from
0, 6, and 9 months from beginning of
storage. Moharram (2021) found that
increasing storage periods decreased
fermentation time test. and Hakans-
son et al. (2006) found that the stor-
age affected significantly in milling
characters with fermentation time
test. the interactions between fumiga-
tion and types of packages were sig-
nificantly The highest values of fer-
mentation time test was obtained
from samples of wheat grains treated
with phosphine at the rate of ,018
g/2kg and stored in glass jars for 6
month(compared with 9 months) Ta-
ble 4. The second best interaction
treatment treated with neem oil at the
rate of 10 ml/2kg and stored in gunny
bags for 6 months. The third best in-
teraction treatment treated with citro-
nella oil at the rate of 4.5 ml/cm’ and
stored in twisting plastic for 6
months. Whereas, the lowest value
fermentation time test. of wheat was
produced from samples treated with
malathion and stored in polyethylene
packages for 6 months from begin-
ning storage. The results indicated, in
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general, that increasing storage pe-
riod, and fumigation dose; particu-
larly at higher moisture tended to de-
crease fermentation time test The in-
teraction among storage periods,
types of packages and grain treat-
ments (phosphine, neem oil, citro-
nella oil, and malathion) had insig-
nificant effect on fermentation time
test (Table 4).
Fine flour percentage

Statistical analysis, showed that
fine flour percentage of Gamezall
was significantly affectd by storage
periods, types of packages, and grains
treatment (fumigation with phoso-
hine, neem oil, citronella oil, and
malathion) are shown in Table 5. The
interaction between storage periods
and types of packages was signifi-
cant, the heaviest fine flour percent-
age (78.67%) produced from stored
wheat seeds without storage (control).
However, the highest values of fine
flour percentage was obtained from
samples of wheat grains stored in
glass jars for 6 month (compared with
9months) Table 5. The second best
interaction treatment stored in gunny
bags for 6 months. The third best in-
teraction treatment stored in twisting
plastic for 6 months. Whereas, the
lowest value fine flour percentage of
wheat was produced from samples
stored in polyethylene packages for 6
months from beginning storage. It
could be stated that fine flour per-
centage was significantly decreased
by increasing storage periods of
wheat seeds from 0, 6, and 9 months
from beginning storage. In agree with
our results Zainab A.M. Mohar-
ram.(2021). Storage periods, types of
packages, and insecticides treatments
on wheat (Triticum aestivum L.) seed



Doi: 10.21608/ajas.2021.82074.1032
Ahmed, et al., 2021

http://ajas.journals.ekb.eg/

quality. stated that prolonged storage
period seed moisture percentage
caused loss in flour percentage. Raza
et al. (2010) revealed that storage du-
ration of 12 months generally in-
creased moisture and fat acidity,
while decreased test weight and flour
yield. The interaction between types
of packages and grains treatment was
significantly affected wheat fine flour
percentage. The highest values of fine
flour percentage was obtained from
samples of wheat grains treated with
phosphine at the rate of ,018 g/2kg
and stored in glass jars for 6 month
(compared with 9 months) Table 5.
The second best interaction treatment
treated with neem oil at the rate of 10
ml/2kg and stored in gunny bags for 6
months. The third best interaction
treatment treated with citronella oil at
the rate of 4.5 ml/cm’ and stored in
twisting plastic for 6 months. Where-
as, the lowest value fine flour per-
centage of wheat was produced from
samples treated with malathion and
stored in polyethylene packages for 6
months from beginning storage. The
interaction among storage periods,
types of packages and grain treat-
ments (phosphine, neem oil, citro-
nella oil, and malathion) had a sig-
nificant effect on fine flour percent-
age. Table 5.
Coarse bran percentage

Data exhibited in Table 6focus
that coarse bran percentage of wheat
was significantly affected by factors,
while the interactions between stor-
age periods, and types of packages
were insignificant (Table 6). The in-
teraction between storage periods and
types of packages (Table 6) showed
that coarse bran percentage was not
significantly affected by storage peri-

30

ods (0, 6, and 9 months after harvest-
ing) of wheat seeds. The heaviest
coarse bran percentage (19.67) pro-
duced from stored wheat seeds with-
out storage. However, the lightest
coarse bran percentage (15.33) re-
sulted from stored wheat seeds for 6
months from beginning of storage. It
could be stated that coarse bran per-
centage was not significantly in-
creased by increasing storage periods
of wheat seeds from 0, 6, and 9
months from beginning of storage.
Moharram (2021) found that increas-
ing storage periods decreased coarse
bran percentage. The interactions be-
tween fumigation and types of pack-
ages were significantly. The highest
values of coarse bran percentage
(16.78%) recorded from without fu-
migation, whereas, the lowest value
of coarse bran percentage (16.33%)
samples of wheat grains treated with
phosphine at the rate of ,018 g/2kg
and stored in glass jars for 9 month
Table 6. The second best interaction
treatment treated with neem oil at the
rate of 10 ml/2kg and stored in gunny
bags for 9 months. The third best in-
teraction treatment treated with citro-
nella oil at the rate of 4.5 ml/cm’ and
stored in twisting plastic for 9
months. Then samples treated with
malathion and stored in polyethylene
packages for 9months from beginning
storage. The results indicated, in gen-
eral, that increasing storage period,
and particularly at higher moisture
tended to increase coarse bran per-
centage. The interaction among stor-
age periods, types of packages and
grain treatments (Phosphine, neem
oil, citronella oil, and malathion) had
insignificant effect on coarse bran
percentage (Table 6).
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Fine bran percentage.

The illustrated data in Table
7show that fine bran percentage of
wheat was significantly affected by
factors, while the interactions be-
tween fumigation, and types of pack-
ages were insignificant (Table 7). The
interaction between storage periods
and types of packages (Table 7)
showed that fine bran percentage was
significantly affected by storage peri-
ods (0, 6, and 9 months after harvest-
ing) of wheat seeds. The heaviest fine
bran percentage (5) produced from
stored wheat seeds without storage.
However, the lightest fine bran per-
centage (4) resulted from stored
wheat seeds in glass jars for 9 months
from beginning of storage. It could be
stated that fine bran percentage was
significantly increased by increasing
storage periods of wheat seeds from
0, 6, and 9 months from beginning of
storage. Moharram (2021) found that
increasing storage periods decreased
fine bran percentage. The interactions
between fumigation and types of
packages were not significantly, the
highest values of fine bran percentage
(5) recorded from without fumiga-
tion, whereas, the lowest value of fine
bran percentage (3.667%) samples of
wheat grains treated with phosphine
at the rate of ,018 g/2kg and stored in
glass jars for 9 month (Table7). The
second best interaction treatment
treated with neem oil at the rate of 10
ml/2kg and stored in gunny bags for 9
months. The third best interaction
treatment treated with citronella oil at
the rate of 4.5 ml/cm’ and stored in
twisting plastic for 9 months. Then
samples treated with malathion and
stored in polyethylene packages for 9
months from beginning storage Table
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7. The results indicated, in general,
that increasing storage period, and
particularly at higher moisture tended
to increase fine bran percentage. The
interaction among storage periods,
types of packages and grain treatment
(phosphine, neem oil, citronella oil,
and malathion) had insignificant ef-
fect on coarse bran percentage (Ta-
ble7).

Grain yield (Ardab/fed.).

It is revealed from the statistical
analysis, (Table &) that grain yield of
wheat was significantly affected by
studied factors, while the interactions
between fumigation, and types of
packages were significant (Table 8).
The interaction between storage peri-
ods and types of packages (Table 8)
showed that grain yield was signifi-
cantly affected by storage periods (0,
6, and 9 months after harvesting) of
wheat seeds. The heaviest grain yield
(24.00) produced from stored wheat
seeds without storage. However, the
lightest grain yield (25.30) resulted
from stored wheat seeds in glass jars
for 9 months from beginning of stor-
age. It could be stated that grain yield
was significantly decreased by in-
creasing storage periods of wheat
seeds from 0, 6, and 9 months from
beginning g of storage. Moharram
(2021) found that increasing storage
periods decreased grain yield. The
interactions between fumigation and
types of packages were significantly,
the highest values of grain yield
(25.30) samples of wheat grains
treated with phosphine at the rate of
,018 g/2kg and stored in glass jars for
9 month Table7. The second best in-
teraction treatment treated with neem
oil at the rate of 10 ml/2kg and stored
in gunny bags for 9 months. The third
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best interaction treatment treated with
citronella oil at the rate of 4.5 ml/cm’
and stored in twisting plastic for 9
months. Then samples treated with
malathion and stored in polyethylene
packages for 9 months from begin-
ning storage Table 8. The results in-
dicated, in general, that increasing

storage period, and particularly at
higher moisture tended to decrease
grain yield. The interaction among
storage periods, types of packages
and grain treatment (phosphine, neem
oil, citronella oil, and malathion) had
significant effect on grain yield per-
centage effect Table 8.

Table 1. Test weight of wheat grains as affected by storage periods, types of pack-

ages and grains treatments.

Storage Storage Fumigants

periods methods | untreated 1 2 3 4
1 66.33 64.00 63.33 62.67

0 month 2 66.67 68.00 63.67 63.67 63.33
3 66.33 64.67 62.67 62.33
4 67.33 63.67 62.33 63.67
1 65.00 63.00 62.67 61.67

6 months 2 64.00 64.33 62.33 61.67 62.33
3 64.00 62.33 62.00 62.33
4 65.33 63.00 61.67 61.00
1 63.33 61.00 60.00 60.00

9 months 2 60.00 62.33 60.33 60.00 60.33
3 60.67 60.00 61.33 60.67
4 61.33 61.33 60.33 61.67

F-test=  **

L.S.d at 5 %= 0.91

Table 2. Seed index of wheat grains as affected by storage periods, types of pack-

ages and grains treatments.

Storage Storage Fumigants

periods |methods| untreated 2 3 4
1 57.33 54.67 54.67 56.67

0 month 2 5767 56.00 57.33 54.00 57.33
3 ) 55.00 56.67 54.00 53.00
4 56.00 58.00 56.00 54.00
1 57.33 52.00 53.00 53.00

6 months 2 57.00 56.33 51.00 51.00 50.33
3 ' 57.00 51.67 53.00 51.33
4 56.33 52.00 51.67 51.67
1 53.00 50.33 50.33 50.00

9 months 2 50.33 51.00 50.33 48.33 49.00
3 ) 53.00 50.00 47.67 49.67
4 52.00 51.67 50.00 48.67

F-test=  **

L.S.d at § %=1.22
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Table 3. Gluten content of wheat grains as affected by storage periods, types of

packages and grains treatments.

Storage Storage Fumigants

periods methods | untreated 1 2 3 4
1 11.00 10.00 10.67 10.67

0 month 2 10.67 10.33 10.67 10.67 10.33
3 ' 10.00 11.00 10.67 10.33
4 10.00 10.67 11.00 10.00
1 10.33 10.33 10.00 11.00

6 months 2 10.67 10.00 10.67 10.00 11.00
3 ' 10.67 11.00 10.67 10.33
4 10.33 10.67 10.33 10.33
1 11.00 11.00 11.00 11.00

9 months 2 11.00 11.00 10.33 10.00 10.33
3 ' 11.00 11.00 10.33 10.67
4 10.33 10.00 11.00 10.33

F-test= n.s

L.S.d at 5 %= --

Table 4. Fermentation time test of wheat grains as affected by storage periods,
types of packages and grains treatments.

Storage Storage Fumigants

periods methods | untreated 1 2 3 4
1 41.67 40.00 37.00 38.33

0 month 2 38.33 40.00 40.67 38.33 40.00
3 ' 45.00 42.67 39.67 36.67
4 42.33 40.00 40.33 40.00
1 37.33 32.67 33.33 32.67

6 months 2 3433 37.33 30.67 31.33 32.00
3 ' 36.33 31.00 31.00 31.00
4 38.33 32.67 32.67 30.00
1 34.67 31.67 30.67 30.67

9 months 2 31.00 36.00 31.00 30.33 31.00
3 ' 34.33 33.00 31.00 31.33
4 36.00 32.00 30.00 32.00

F-test= n.s

L.S.d at 5 %= --
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Table 5. Fine flour percentage of wheat grains as affected by storage periods,
types of packages and grains treatments.

Storagepe- | Storage Fumigants
riods methods | untreated 1 2 3 4

1 80.33 79.33 79.67 79.67

0 month 2 73.67 81.00 79.00 78.67 80.00
3 ' 79.33 79.00 79.00 79.67
4 80.33 79.00 79.67 79.67
1 79.00 77.67 77.33 76.33

6 months 2 7333 79.00 78.00 78.00 76.33
3 ' 78.33 77.00 77.00 75.33
4 79.00 77.67 77.00 76.33
1 75.33 74.67 72.67 73.67

9 months 2 7267 76.33 75.00 73.33 72.33
3 ' 78.67 74.00 74.00 72.00
4 78.33 73.33 72.00 74.33

F-test= **

L.S.d at 5 %=1.02

Table 6. Coarse bran percentage of wheat grains as affected by storage periods,
types of packages and grains treatments.

Storage | Storage Fumigants

periods | methods | untreated 1 2 3 4
1 14.67 14.67 15.00 15.00

0 month 2 15.33 14.67 15.33 15.33 15.00
3 ' 14.67 15.00 15.00 15.00
4 14.67 15.00 15.00 15.00
1 15.00 15.00 15.33 15.00

6 months 2 19.67 15.00 15.33 15.67 16.00
3 ' 15.00 15.67 15.67 15.33
4 15.00 15.00 16.00 15.67
1 18.67 18.33 19.33 19.33

9 months 2 14.67 17.67 18.67 19.67 20.33
3 ' 16.33 19.33 19.00 20.67
4 16.33 19.33 21.00 19.00

F-test= **

L.S.d at 5 %= 0.84
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Table 7. Fine bran percentage of wheat grains as affected by storage periods, types
of packages and grains treatments.

Storage | Storage Fumigants

periods | methods | untreated 1 2 3 4
1 3.333 3.667 3.333 3.333

0 month 2 3333 2.667 3.667 4.000 3.000
3 ’ 3.667 4.000 3.333 3.333
4 3.000 4.000 3.333 3.333
1 4.000 3.667 4.000 4.000

6 months 2 4.000 4.000 4.000 4.000 4.000
3 ’ 3.667 4.000 4.000 4.000
4 3.667 4.000 4.000 4.000
1 3.667 4.000 4.000 4.000

9 months 2 5.000 4.000 4.000 4.000 4.000
3 ' 4.000 4.000 4.000 4.000
4 4.000 4.000 4.000 4.000

F-test= **

L.S.d at 5 %= 0.489

Table 8. Grain yield of wheat grains as affected by storage periods, types of pack-
ages and grains treatments.

Storage Storage Fumigants
periods methods untreated 1 2 3 4
1 33.10 29.87 29.90 28.70
0 month 2 27.00 29.20 29.60 29.70 28.63
3 ' 30.03 29.67 29.53 28.90
4 32.93 29.83 29.67 28.87
1 26.20 25.43 25.40 25.90
6 months 2 25.00 26.13 25.57 25.40 26.00
3 ' 26.07 25.70 25.73 26.37
4 26.23 25.90 25.80 26.33
1 25.30 25.10 24.70 24.80
9 months 2 24.00 24.90 25.00 24.57 24.10
3 ' 25.07 25.27 24.63 24.27
4 25.03 25.23 25.30 25.17
F-test=_**

L.S.d at 5 %=0.23
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