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ABSTRACT 
  

Three types of packaging materials i.e., high density polyethylene (143 g/m2-
HDP), 0.1-mm thick Kraft paper bags and woven polyethylene (WP) were used in 
combination with different temperature storage (ambient temperature 25±3 

o
C, 10-

12
o
C and 5-6

o
C in refrigerator) during 2 storage periods of 6 and 12 months. The 

interaction effect of different temperature and storage package types showed 
significant differences in associated seed borne fungi and chemical composition of the 
stored seed compared with the seeds in the control treatment stored at ambient 
temperature determined at zero time of storage. Associated fungi detected with 
sorghum seed by seed health test methods were Fusarium verticillioides, F. semitectum, 
F. oxysporium, Curvularia lunata, Aspergillus niger, A.  flavus, Penicillium sp, Alternaria  
solani, A. alternata, Bipolaris sorghicola, Drechslera  oryzae and Epicoccum nigrum. 
Results indicated that the highest frequency of seed borne fungi associated with sorghum 
seed was recorded for samples stored in high density polyethylene (HDP) package under 
room temperature condition after 6 months followed by samples stored in Kraft paper 
package, the total seed borne count numbers were 129 and 109.33, respectively, while, 
storage in woven polyethylene (WP) package had the lowest total count (78.67) of seed 
borne fungi. As regard to sorghum seeds chemical component, data of storage 
experiments showed that storage at room temperature generally resulted in reduction of 
crude fiber, ash, oil, crude protein, germination percentage and oil quality while it showed 
increase of free fatty acid and acidic value especially in seed stored in HDP package. The 
weight of 100 kernels were also decreased and total infection count were increased under 
storage at room temperature specially with using HDP package type compared with 
control treatment (at zero time storage). Storage at ambient room temperature for six 
and twelve months periods, generally resulted in decreasing of crude protein%, crude 
fiber%, ash%,  

oil%, oil quality[by increasing of free fatty acid% (FFA) and acidic  value (AV)] 
and weight of 100 kernels, especially, under high density polyethylene (HDP)package 
kind ,while , total infection of sorghum seeds by rots causal organisms increased. On 
the other hand, storage at low temperature (10-12centegrat) with using woven 
polyethylene (W.p) packages kind led to few decreasing in sorghum seeds chemical 
component percentages as well as few decreasing of weight of 100 kernels ,the 
increasing in total infection percent of sorghum seeds by seed rots causal organisms 
were also low comparing with control treatment (after zero time storage) under two 
tested storage periods .Moreover, the lowest sorghum seed rots disease percentages, 
the lowest  decrease in tested seeds chemical component , the lowest decrease in 
weight of 100 kernels , the highest increase in oil quality  and the highest increase in 
germination percentages were obtained with storage in woven polyethylene packages 
kind  under 5-6 centigrade in both tested storage periods . The reverse was true with 
storage in other tested packages kind, especially with storage in high density 
polyethylene (HDP) packages kind. In briefIn summarized, the storage of sorghum 
seeds in woven polyethylene packages kind type under low temperature (5-6 
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o
centigradeC) was very suitable and led to avoid reduction the high severity of 

infection by seed rots causal organismsof storage fungi and avoid also decreasing 
into keep seed s chemical components and decreasing of oil quality in of the seeds.    
Therefore, the need to maintain the temperature, relative humidity and type of storage 
package is important criteria of storage. 
 
Key words: Sorghum seeds, package materials, Storage, seed borne fungi,  

 

INTRODUCTION 
 
Grain mold is the most important and widespread deterioration of 

grain sorghum (Sorghum bicolor L. Moench.) worldwide. It considered as a 

major constraint during seed production and storage. Damage due to grain 
mold has been associated with loses in seed mass, grain density, seed 
germination, storage quality, food and feed processing quality and market 
value. Moreover, some of the mold fungi are producers of potent mycotoxin 
that are harmful to human and animal health and productivity. Production 
losses due to sorghum grain mold range from 30% to 100% depending on 
cultivar, time of flowering and prevailing weather conditions during flowering 
(Singh and Bandyopadhyay, 2000). Careful storage may help in alleviating 
problems of seed viability and large seed crops may be used for several 
years of revegetation activity, avoiding the need to rely on the current crop 
alone. Seed of most species may be safety stored for several years by 
careful control of temperature and relative humidity. Bass and Stanwood 
(1977) and Roberts (1981) suggested that , the general principle is that low 
moisture and high quality seeds stored under cool and dry conditions maintain 
seed quality better than high moisture and low quality seeds under humid 
storage conditions. Anonymous (1991) reported that, Careful storage may help in 
alleviating problems of seed viability and large seed crops may be used for 
several years of re-vegetation activity, avoiding the need to rely on the current 
crop alone. Seed of most species may be safety stored for several years by 
careful control of temperature and relative humidity. proper storage minimizes the 
rate of deterioration and prolongs the first phase, in which relatively little loss of 
viability occurs. Seed deterioration increased and life span decreased as storage 
temperature and moisture content increased. Moreover, El-Aidy et al. (2001) 

reported that the germination percentages of cotton seeds affected by interaction 
of storage periods and packing materials. , Significant differences were observed 
for packing materials. Storage in woven polyethylene package recorded the 
highest germination values for cotton seeds.  Owolade et al,(2011) reported that 

sorghum seeds stored at three different storage temperature (gene bank 
temperature -5°C), freezing temperature (-20 ± 2°C) and ambient temperature 
(25 ± 3°C), while the packaging materials were in an aluminum can, plastic 
container and polyethylene bag. The result showed that sorghum seeds stored 
inside gene bank and freezer irrespective of the packaging materials and type of 
accession retain their viability to the tune of 90.67 to 100%. Whereas; seeds 
stored at ambient temperature had low germination percentage (10.67 to 
28.00%) except those stored in aluminum can (41.33%). 

Formatted: Font: (Default) Arial, 9 pt,
Complex Script Font: Arial, 9 pt,
Superscript

Formatted: Font: (Default) Arial, 9 pt,
Complex Script Font: Arial, 9 pt

Formatted: Line spacing:  single

Formatted: Font: Bold, Complex
Script Font: Bold

Formatted: Font: (Default) Arial, 9 pt,
Complex Script Font: Arial, 9 pt

Formatted: Font: (Default) Arial, 10
pt, Complex Script Font: Arial, 10 pt

Formatted...

Formatted: Space Before:  0 pt

Formatted...

Formatted...

Formatted...

Formatted...

Formatted...

Formatted...

Formatted...

Formatted...

Formatted...

Formatted...

Formatted...

Formatted...

Formatted...

Formatted...

Formatted...

Formatted...

Formatted...

Formatted...

Formatted...



J. Plant Prot. and Path., Mansoura Univ., Vol. 5 (2), February, 2014 

 

xx 289 

it was highly significantly different. Moreover, cotton seeds which stored in 
woven polyethylene packages recorded the highest germination values. Forbes 
et al. (1992), Shetty et al. (1995), Farahat (2001), and Bandyobadhyay et al 
(2002) found that, sorghum grains should be dried to 10-12% moisture after 
harvesting using grain drying technology or sun-drying to avoid molding during 
storage and further processing.  Propionic acid has been used as a mold inhibitor 
during the drying process to reduce the risk of mould development. Tolba and 
EL-Sayed , Soad (2002) added that percentage of fungal infection of maize 
grains were positively correlated with grains content of free fatty acid (F.F.A), 
acidic value (A.V), acidity and crude protein of grains percentagesduring storage. 
In the reverse, the percentage of fungal infection was negatively correlated with 
maize grains contents of endosperm percentage. WhileOn the other hand, El-
Sayed et al. (2004) reported that, the lowest values of free fatty acid (F.F.A.), 

acidic value (A.V.) and acidity percentages and the highest germination were 
obtained determined from in seed stored inside high density polyethylene 
packages. On the other handMoreover, EL-Sayed, Soad and Tolba (2005) 
Shobha et al. (2008) reported that, the storage at 10

◦
C conditions gave the 

highest values for germination % and the best oil characters (by decreasing free 
fatty acid percentage and acidic value). However, harvesting at physiological 
maturity when moisture levels are below 18/% reduces grain mould damage.  

This work aims to study the effect of storage package types and storage 
conditions on the associated seed borne fungi and chemical constitute content 
changes during 6 and 12 months of storage. 

 

MATERIALS AND METHODS 
  

The present investigation was carried out in the Laboratory of Seed 
Technology Laboratory and the Laboratory of Plant Pathology Laboratory at 
Sakha Agricultural Research Station at Sakha, Egypt , ARC, during 2012 and 
2013 seasons. One commercial susceptible hybrid (sorghum hybrid 888) was 
used. A weight of 15 kg from seeds were taken at random and packaged in 
containers bags made from different materials i.e., [high density polyethylene 
(143 g/m

2
- (HDP), 0.1-mm thick Kraft paper bags paper package (PP) and 

woven polyethylene (WP).], Eeach package was filled with 1/2 kg of tested hybrid 
seeds in three replicates and stored at three different periods (i.e. of 6, 12 
months and control at zero time.after zero time, after six months and after twelve 
months) and under threePackages were stored at different conditions (i.e. 
storage atat room temperature 25 ± 3

 o
C, storage at 10-12

o
C and storage at 5-

6
o
C of storage inside refrigerator). These All samples were subjected tested forto 

germination, physical and chemical composition. Seed health test on agar plates 
according to ISTA rules (1985) were done for detection of associated fungi and to 
determine the effect of different storage conditions on seed fungal infection load.    
and were also subjected to seed rots fungi isolation (i.e. Fusarium verticillioides, 
Fusarium semitectum , Fusarium oxysporium, Curvularia lunata, Aspergillus 
niger, Aspergillus flavus, Penicillium sp., Alternaria solani, Alternaria alternata, 
Epicocum nigrum, Helminthosporium sorghicola and Nigrospora, Fusarium 
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oryzae). The collected data were analyzed according to the factorial completely 

randomized design with three replicates. 
  Standard germination test was carried out under optimum 

conditions according to the international rules of testing (ISTA, 1999). 
Some cChemical composition analysis: 

As for chemical composition characters, seed samples were taken at 
random from each sorghum seeds package and grouinded to fine powder to 
pass through 2 mm mesh. for cThe followinghemical  analysis were 
determined according to procedures outlined in AOAC (1990) i.e. for moisture 
content, oil, crude protein %, crude fiber %, ash %, free fatty acids (FFA)% 
contents, acid value (AV) and acidity acidity and seed moisture (ISTA rules, 
1999) % were determined according to procedures outlined in AOAC (1990). 
as follows: 
 a. Moisture content: 

   Samples of 5 g of sorghum seeds were taken randomly and weighed to 
three decimal places. The grains were grinded before drying using a grinding 
mill so that at least 50% of the ground material passed through a wire sieve 
with meshes of 0.50 mm and not more than 10% was remained on the wire 
sieve with meshes of 1 mm. 

a.    High constant temperature oven method was utilized. The working 
sample was evenly distributed over the surface of the drying container 
which was weighed with its cover before and after filling. The container 
was placed on top of its cover in an oven maintained at a temperature of 
130+3

o
C for two hours. At the end of prescribed period the container was 

covered and placed in desiccators to cool for 30 minutes. 
 The moisture content as a percentage by weight (fresh weight basis) 
is calculated to one decimal place, by using of the formulae:  

% seed moisture content (mc) = M2-M3 / M2-M1 x   100 
Where: 
 M1 = Weight of the weighing bottle/container with cover in gm 
M2 = Weight of the weighing bottle/container with cover and seeds before 

drying 
M3 = Weight of the weighing bottle/container with cover and seeds after 

drying. The moisture content was expressed as a percentage by 
weight to one decimal place by means of the following formula: 

12
32

M-M

100
xM-M content  Moisture 

 
Where: 
M1 = The weight in grams of the container and its cover. 
M2 = The weight in grams of the container and its cover and its contents 

before drying 
M3 = The weight in grams of the container and its cover and its contents 

after drying. 
 The mean of four replicates was considered reliable if the difference 

between replicates didn’t exceed 0.2% other wise, the test was 
repeated (ISTA, 1999). 
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 b. Grain pProtein content: 

b.   The micro-Kjeldahl method was used to determine the total nitrogen 
in grain and multiple by 1.63 to obtain the content of crude protein 
according to AOAC (1990). 

 C. Grain oOil, free fatty acid (FVA), ash and crude fiber (%): 

c.   Oil and other components content of grain was determined as the 
method described by the AOAC (1990) using Soxhlet apparatus and 
petroleum ether (40-60oC) as a solvent. 

 d. Acidity: 

d.   Samples of 15 gm of sorghum seeds were taken randomly and 
grinded before drying using a grinding mill. Acidity percent was 
determined as described by the AOAC method (1990). 

e. Weight of  100 kernels: One hundred seeds from each package under 

each storage period and condition were taken and weighed 
 All the aforementioned measurements were estimated before storage 
(at zero time) and after the tested storage periods (six and twelve months) 
under all tested storage conditions. 
 
E. IsolationSeed health test:  

 Sorghum seed rots fungi isolationsAssociated fungi with seed 
represent different samples in storage experiment were carried out under in 
laboratory tests using PDA pmedia lates according to seed health testing 
rules ISTAof ISTA (1985). Frequency of each iIsolated fungi were recorded 
and each isolated fungus was identified in department of Mycology, Institute 
of Plant Pathology, ARC, Giza, Egypt. 
 

F. Weight of  100 kernels:  
 One hundred seeds from each package under each 
storage period and condition were taken and weighed 
 All the aforementioned measurements were 
estimated before storage (at zero time) and after the tested 
storage periods (six and twelve months) under all tested 
storage conditions. 
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RESULTS AND DISCUSSION 
 

Associated fungi detected with sorghum seed by seed health test methods 
were Fusarium verticillioides, F. semitectum, F. oxysporium, Curvularia 
lunata, Aspergillus niger , A.   flavus,  Penicillium sp, Alternaria  solani, A. 
alternata, Bipolaris sorghicola, Drechslera  oryzae and Epicoccum nigrum.  As 

regard to after six months storage period, dData presented in Table 1 and Fig. 1 
showed that, the highest frequency of causal organisms of seed borne fungi 
associated with sorghum seed rots was recorded for samples stored in high 
density polyethylene (HDP) package under room temperature conditions after 6 
months specially under high density polyethylene (HDP) package kind, followed 
by samples stored under in Kraft paper package kind, the total infection seed 
borne counted  numbers were 129 and 109.33, respectively, while, storage at in 
Wwoven polyethylene (WP) package kind had the lowest total count (78.67) 
infection of seed borne fungicounted number i.e. 78.67. On the other hand, data 
presented in Table 1and Fig. 1 for seed samples stored and under 10-12

o
C 

storage conditiontemperature, data presented in Table 1and Fig. 1 clarified that , 
total infection percent was generally decreased specially with in wWoven 
polyethylene (WP) package on which ; it was total infection recorded was total 
infection 62.00. In the reverse, seed samples stored in storage using HDP 
package was led to high count of total infection (109.00) compareding with 
control treatment of seed borne fungi determined (at zero time of storage)  it that 
recorded 67.67 total fungal infections. Moreover, storage at 5-6

o
C condition had 

generally the lowest count of infection especially with using in seed samples 
stored in Wwoven polyethylene package kind (51.33), and Kraft paper package 
kind (65.67). W while, the total count of total infectionseed borne fungi was very 
high (126.33) under in seed stored in HDP package kind and recorded 126.33 
comparingcompared  with control treatment. (at zero time) which recorded 67.67 
of total infection. These results were in the same line with that obtained by 
Anonymous (1991), El-Aidy et al. (2001) and Frahat (2001), they  who found that 

seed deterioration increased and life span decreased as storage temperature 
and moisture content increased. The germination percentage was highly 
significant decreased after six months of storage period. They added that, cotton 
seeds which stored in wWoven polyethylene packages at low temperature (7-
10

o
C) recorded the highest germination values and lowest infection percent by 

seed rots diseaseborne fungi. 
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 As regard to Data presented in table 1 and Fig. 2 after twelve 12 months 

of storage period, data presented in table 1 and Fig. 2 showed that , the total 
infection count of seed borne fungi was high under room temperature with in 
three tested package kinds types i.e.of HDP, PP and WP that and it recorded 
154.67, 121.33 and 94.00 total infection, respectively, followed by seeds stored 
under 10-12

o
C using in the three kinds types of tested packages ((HDP, PP and 

WP). The total infection count were 128.00, 89.67 and 69.00), respectively, 
compared ing with seed sample of control treatment (67.67) inspected (at zero 
time of storage period) which was recorded 67.67 . of total infection. On the other 
hand, the lowest value of total infection count were obtained under 5-6

o
C storage 

condition in woven polyethylene package kind, it was 57.33. In the reverse, the 
highest value of total infection count (137.00%) was recorded after twelve 12 
months for seed samples stored under condition of under 5-6

o
C storage 

condition in and high density polyethylene (HDP)  package kind. This result was 
in agreement with those of Owolade et al,(2011) who reported the presence of 
Alternaria, Helminthosporium, Fusarium, Curvularia, Stemphylium, Rhizopus, 
Cladosporium, Aspergillus and Penicillium species in sorghum seeds. These 

results were similar with those obtained byAlso, Anonymous (1991), who found 
that, seed deterioration increased and life span decreased as storage 
temperature and moisture content increased, and the reverse was true. Frahat 
(2001) added indicated that, the lowest sorghum seeds infection percent by seed 
rots causal organisms were obtained with in storage at low temperature (7

o
C),  

here, the highest germination percentage was also obtained.  
 

As regard to sorghum seeds chemical component, data presented in 
Tables 2 and Figs 1& 2 showed that, storage at room temperature generally 
resulted in decreasing reduction of crude fiber, ash, oil, crude protein, 
germination percentage and oil quality while it showed increase (increasing of 
free fatty acid  % and acidic value), especially in , seed stored with in high density 
polyethylene (HDP) package kind.  

The weight of 100 kernels were also decreased and total infection count 
were increased under storage at room temperature specially with using HDP 
package kind , as compareding with control treatment (at zero time storage). On 
the other hand, data presented in tTable 2 also showed that storage at 10

o
C led 

to decreasing reduction of certain the chemical component of stored seeds which 
mentioned above especially iwith n seed samples using stored in  HDP high 
density polyethylene and Kraft paper packages kind, while, seed samples stored 
agein with using woven polyethylene package led to few less decreasing 
reduction in recorded values of seed chemical components and that considered  
recorded value near or equal to values of the control treatment (at zero time 
storage). Moreover, seed storage at 5-6

o
C condition had the lowest differ effect in 

chemical component of seeds especially with in seed stored in using woven 
polyethylene package kind, since the seed chemical component had values 
equal the control treatment with few non-significant exceptionsdifferences. In the 
reverse, seed storaged within  high density polyethylene (HDP) package under 
all tested storage conditions and storage periods were led to decrease reduction 
of crude fiber %, ash %, oil %, crude protein %, germination %, and oil quality 
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while (by increasing of free fatty acid% and acidic value were increased), as well 
as, decreasing the weight of 100 kernels. The reverse was true,true; when using 
seed samples were storedage in woven polyethylene package at under all tested 
storage conditions and at all tested storage periods , such as demonstrated 
presented in Tables 2 and Figs. 1 & 2. The decreasing reduction of seeds 
chemical component and weight of 100 kernel during storage, especially, at 
longafter 12 months storage period and under usingfor seed samples stored in 
high density polyethyleneHDP package may be led to stimulate seed respiration 
and resulting in a net loss in dry weight of the seed and a loss in viability as 
manifested by poor germination, which recorded byas recorded and reported by 
Tolba and EL-Sayed, Soad (2002).  
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          Also, the finding of the study revealed that seeds of sorghum can best be 
stored under controlled environment for multiplication. Increase in moisture 
content over a period of time during storage coupled with high infection rates 
could lead to a substantial loss of sorghum seeds. These results were in the 
same line with recorded by El-Aidy et al. (2001) and EL-Sayed ,Soad and Tolba 

(2005), They found that, the germination percentages affected by interaction of 
storage periods and package materials, the seeds which stored in woven 
polyethylene packages recorded the highest germination  values and lowest 
decrease in seeds compounds (i.e. crude protein, crude fiber, ash and oil quality 
[it’s decrease by increase free fatty acid (FFA) and acidity value (AV)], as well as 
increasing weight of 100 kernels. They added that, percentage of fungal infection 
of maize grains were positively correlated with grains content of free fatty acid 
(FFA), acidic value (AV) and acidity. In the reverse, the percentage of fungal 
infection was negatively correlated with maize grains contents of crude fiber, 
endosperm, ash and oil. Therefore, the need to maintain the temperature, 
relative humidity and type of storage package is important criteria of storage. 
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تأثير عبووت ا  ختيووايم  خفيتعلووا ععووا  خلمريووةا  خفبووةسبا خسبووتك  خ ووتر   ت وو خ  
  ختر يك  خ يفةتى خهة

 ووفر بووبسد عبووا  خ ايووا ** ت, ** ووعيفةم فسفووا يت ووا  خف ووةاى** , *فسفووا  خ وويا عبووا  ه*
 ** خ يا

 ق   أفر ض  خنبةا ,  عيا أخار عه ,  ةف ا  خفنبترة.    *
تووةا , ق وو  بسووتر أفوور ض  خوو رل ت خفسةبوويلأ  خ وو ريا ت  عوو ا **ف هووا بسووتر أفوور ض  خنبة

  خن يعيا أخبيليه.
 

  خفعيص  خ ربا

تم استخدام ثلاث أنواع من عبوات التخزٌن وهى البلاستتتٌا الستتمٌا والتتوبلا والبلاستتتٌا المنستتو  
حتتبابة ( ودبجتتى ˚م 52 ± 3تحت دبجات حبابة تختتزٌن مختة تتى وهتتى دبجتتى الحتتبابة المحٌفتتى أو ال ب تتى   

شهب ووجد أن  05شهوب و6( وذلا خلال  تبات تخزٌن  ˚م 6-2( ودبجى حبابة تببٌد    ˚م 05-01تببٌد   
الت اعل بٌن دبجات الحبابة المختة ى ونوع العبوات المختة ى أثناء التخزٌن أدى إلى اختلا ات معنوٌى  ى نسبى 

المخزنتتى مرابنتتى بتتالحبوك المخزنتتى تحتتت  ال فبٌتتات المحتتاحبى لةحبتتوك ولتتذلا التبلٌتتك اللٌمٌتتا ى لةحبتتوك
ظتتبود دبجتتى الحتتبابة المحٌفتتى   ال ب تتى ( والمرتتدبة  تتى بداٌتتى التختتزٌن   اللنتتتبول(   ولانتتت ال فبٌتتات 
 -المحاحبى والمعب ى عةى حبوك الذبة الب ٌعى باستخدام إختباب حتتحى البتتذوب هتتى  ٌوزابٌتتوم  ٌبتٌستتةٌوت   

أولسٌسبوبٌم ولٌوب ٌوبلابٌا لوناتا ، اسببجة  نٌجب ، واسببجة   لا    ٌوزابٌوم سٌمٌتٌلتم ،  ٌوزابٌوم 
، بنسٌةٌوم ، التبنابٌا التبناتا ، التبنابٌا سولانى ، بابٌولاب  سوبجٌلولا ، دبٌشةٌبا أوبٌزا وابٌلولم نٌجبم 

المخزنتتى  تتى   وبٌنت النتا ج أن أعةى تلتتباب لة فبٌتتات المحتتاحبى لحبتتوك التتذبة الب ٌعتتى وجتتدت  تتى العٌنتتات 
عبوات البلاستٌا السمٌا تحت دبجى حتتبابة ال ب تتى بعتتد ستتتى أشتتهب متتن التختتزٌن ٌةٌهتتا العٌنتتات المخزنتتى  تتى 

عةتتى التتتوالى  33 011،  051العبوات المحنوعى من الوبلا حٌث لان عدد ال فبٌات اللةى  ى الحالتٌن هتتو 
تٌا المنستتو  وبتتالنظب إلتتى الملونتتات  تتى حالتتى التختتزٌن  تتى عبتتوات محتتنوعى متتن البلاستت 67 76بٌنمتتا لانتتت 

اللٌمٌا ٌى لحبوك الذبة الب ٌعى  إن النتا ج المتححل عةٌها بٌنت أن التخزٌن عةى دبجى حبابة ال ب ى عمومتتا  
أدى إلى النرص  ى الألٌاد الخام والبمتتاد والزٌتتت والبتتبوتٌن الختتام ونستتبى ا نبتتات وجتتود الزٌتتت بٌنمتتا زادت 

دبجى الحموضى خحوحا  عند التخزٌن  ى عبوات البلاستٌا السمٌا و ى ن   هتتذ  الأحماض الدهنٌى الحبة و
الظبود من التخزٌن قةتتت وزن الما تتى حبتتى وزادت نستتبى ا حتتابى بال فبٌتتات مرابنتتى بتتاللنتبول   عنتتد بداٌتتى 

بابة التخزٌن (   وخلاحى الرول  إن تخزٌن حبوك الذبة الب ٌعى  ى عبوات البلاستٌا المنسو  تحت دبجى ح
( لتتان مناستتبى جتتدا  وأدى إلتتى انخ تتاض نستتبى ا حتتابى ب فبٌتتات المختتزن وحتتا ظ عةتتى  ˚م 6-2منخ ضتتى   

 الملونات اللٌمٌا ٌى لةحبى وجودة الزٌت بها   
 لذلا  إن دبجى الحبابة والبفوبى النسبى وعبوات التخزٌن المناسبى من الاحتٌاجات الهامى لنجاح التخزٌن 

  خفيتعلا ععا  خلمريةا  خفبةسبا خسبتك  خ تر   ت  خ   ختر يك  خ يفةتى خهةتأثير عبت ا  ختيايم 
  خ يا  ا, ** عيفةم فسفا يت ا  خف ةاى ,**  فر ببسد عبا  خ اي *فسفا  خ يا عبا  ه

 *ق   أفر ض  خنبةا ,  عيا أخار عه ,  ةف ا  خفنبترة.
 خفسةبيلأ  خ  ريا ت  ع ا  خن يعيا أخبيليه.**ف ها بستر أفر ض  خنبةتةا , ق   بستر أفر ض  خ رل ت 

 
  خفعيص  خ ربا

تحت دبجى حبابة أل ب ه عموما ٌؤدى إلى انخ اض نسبى لل من  موجد أن تخزٌن حبوك السوب ج 
الببوتٌن الخام والألٌاد الخام والبماد والزٌت وجودة الزٌت ووزن الما ى حبه  ً الحبتتوك المخزنتتى وخاحتتته 

وات محنوعى من البولً اٌثٌةٌن الثرٌل ، وتحت الظبود ألسابره أٌضا زادت نسبى الاحابه عند التخزٌن  ً عب
- 01  وعةى الجانك الأخب  رد وجد أن التخزٌن تحت دبجى حبابة من  ماللةٌى بمسببات ع ن حبوك السوب ج

بى الملونتتات دبجه م وٌى  ً عبوات محنوعى من البولً اٌثٌةٌن المنستتو  أدى إلتتى انخ تتاض قةٌتتل  تتً نستت 05
 ماللٌما ٌى لةحبوك ووزن الما ى حبه ، لذلا لانت الزٌادة قةٌةه  ً نسبى الاحابه بمسببات ع ن حبوك السوب ج
تتتم  مالمخزنى لمدة ستى واثنً عشتتب  شتتهبا  و تتولا ذلتتا  تتان اقتتل نستتبى أحتتابه بمستتببات ع تتن حبتتوك الستتوب جتت

دبجه  6 -2ةٌن المنسو  وتحت دبجى حبابة من الححول عةٌها بالتخزٌن  ً عبوات محنوعى من البولً اٌثٌ
 تتً  مم وٌى  ً لتتل متتن  تتتبات التختتزٌن المختبتتبة   وللتتن العلتت  لتتان حتتحٌحا عنتتد تختتزٌن حبتتوك الستتوب جتت

عبوات   التخزٌن الأخبى وخاحتتته  تتً المحتتنوعى متتن البتتولً اٌثٌةتتٌن الثرٌتتل   و تتى النهاٌتتى ٌملتتن الرتتول بتتان 
دبجتته  6-2نوعى من البولً اٌثٌةٌن المنسو  وتحت دبجى حبابة من  ً عبوات مح متخزٌن حبوك السوب ج
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ولتتذلا أدى إلتتى تجنتتك  مم وٌى لان مناسبا وادي إلى تجنك زٌادة نسبى الاحابه بمسببات ع ن حبوك السوب ج
 ال رد اللبٌب  ً الملونات اللٌما ٌى لةحبوك وتجنك التدهوب  ً جودة الزٌت  ً الحبوك المخزنى   

 

  خبسر قة  بتس ي 
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      Table (1): The role ofEffect of  package kind types on seed borne fungi of sorghum under and different storage 
temperature conditions on decreasing of sorghum seed rots disease after six 6 months and twleve 12 
months of storage period using susceptible hybrid 888. 

Frequency of fungal species  associated with sorghum grains 
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 After six 6 months of storage 

Under Rroom 
temperature 
25±3

 o
C 

HDP* 18.67b** 14.33 a 8.33 a 11.67 a 15.33 a 12.67 a 8.33 a 11.33 a 10.67 a 3.00 bc 8.33 a 9.67 a 129.00 a 

PP 16.67c 11.33 bc 6.33 b 11.33 a 12.67 b 7.67 c 7.67 a 10.67 ab 8.67 b 2.33 cd 6.33 b 7.67 b 109.33 b 

WP 14.33d 7.67 d 4.67 c 8.67 cd 7.67 cd 5.67 de 4.67 b 7.33 c 6.33 cd 1.67 de 4.67 cd 5.33 c 78.67 c 

Refrigerator 
Under  
10-12

o
C 

HDP 16.33c 12.33 b 6.33 b 9.33 bc 11.33 b 10.67 b 7.33 a 9.33 b 8.67 b 3.67 b 4.33 de 8.33 ab 109.00 b 

PP 15.67dc 10.33 c 4.33 c 8.33 cd 8.67 c 6.33 d 4.67 b 7.67 c 7.33 c 1.67 de 3.67 def 3.67 cd 78.33 c 

WP 13.33d 6.33 e 3.67 c 7.33 de 7.33 cd 5.67 de 2.33 c 5.67 de 6.33 cd 0.67 e 2.33 fg 2.67 d 62.00 d 

Refrigerator 
Under  
5-6

o
C 

HDP 21.33a 5.33 ef 8.67 a 10.33 ab 12.33 b 12.67 a 8.33 a 9.67 b 10.33 a 5.33 a 5.67 bc 9.33 ab 126.33 a 

PP 14.67d 4.33 f 4.67 c 6.67 ef 6.33 d 4.67 ef 3.33 bc 6.67 cd 6.33 cd 1.03 e 2.67 fg 3.33 d 65.67 d 

WP 12.33e 5.67 e 3.67 c 5.33 f 4.67 e 3.67 f 2.67 c 4.67 e 5.33 d 0.67 e 1.67 g 2.33 d 51.33 e 

Control (At zero time) 14.33d 5.67 e 4.33 c 7.33 de 7.67 cd 5.67 de 2.33 c 6.33 cd 5.67 d 1.03 e 3.33 ef 4.00 cd 67.67 d 

 After Twelve 12 months of storage 

Room 
temperature 
25±3

 o
CUnder 

room 
temperature 

HDP 19.33 b 15.33 a 9.33 a 12.33 a 19.33 a 17.33 a 13.67 a 12.67 a 11.67 a 3.33 bc 10.00 a 10.33 a 154.67 a 

PP 17.67 c 11.67 b 7.00 bc 12.33 a 14.33 b 9.33 c 9.67 b 11.33 ab 9.33b 2.67 bcd 7.33 b 8.67 b 121.33 d 

WP 16.67 c 8.33 c 5.67 cd 9.33 bc 10.33 c 6.00 e 6.00 c 8.67 de 8.33b 2.00 c-f 5.33 c 6.00 c 94.00 e 

Refrigerator 
10-12

o
CUnder 

 10-12
o
C 

HDP 21.00 a 11.67 b 7.33 b 10.33 b 15.33 b 14.67 b 9.67 b 10.33 bc 9.33b 4.00 b 5.33 cd 9.33 ab 128.00 c 

PP 14.67 d 8.33 c 5.67 cd 9.33 bc 9.67 cd 8.00 cd 5.67 c 9.00 cd 8.67b 2.33 cde 4.03 de 4.33 d 89.67 e 

WP 12.67 e 6.33 d 4.33 d 8.33 cd 8.33 de 6.00 e 2.67 e 6.33 f 7.33bc 1.03 ef 2.67 ef 3.33 de 69.00 f 

Refrigerator 
5-6

o
CUnder  

5-6
o
C 

HDP 21.67 a 12.33 b 9.33 a 10.33 b 15.67 b 15.33 b 10.33 b 10.67 b 9.67b 5.67 a 5.67 c 9.33 ab 137.33 b 

PP 10.33 f 5.67 de 5.03 d 7.67 d 8.67 de 6.33 de 4.67 cd 7.33 ef 8.33b 1.33 def 3.33 ef 3.67 de 70.67 f 

WP 9.33 f 4.67 e 4.67 d 6.00 e 7.33 e 4.67 e 3.67 de 6.33 f 6.00c 0.67 f 2.33f 2.33 e 57.33 g 

Control (At zero time)At 
zero time 

14.33 d 5.67 de 4.33 d 7.33 de 7.67 e 5.67 e 2.33 e 6.33 f 5.67c 1.03 ef 3.33 ef 4.00 d 67.67 f 

  *HDP = High density polyethylene package, PP = Paper package, WP = Woven polyethylene package 
  **Mean  
values followed by the same letter(s) in each column do not differ significantly according to Duncan’s test (P ≤ 0.05);  
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Fig. (1): Effect of storage conditions, storage period (six months) and kind of storage package on sorghum seeds rot 
causal organisms count and on their chemical component using hybrid 888 
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Fig. (2): Effect of storage conditions, storage period (twelve months) and kind of storage package on sorghum seeds rot 
causal organisms count and on their chemical component using hybrid 888 
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Table (2):  Effect of package types on seed borne fungi and chemical component of sorghum seed hybrid 888 
under different temperature conditions after 6 and 12 months of storage Effect of storage conditions, 
storage periods (six months and twelve months) and kind of storage package on sorghum seeds rot 
causal organism count and .lon their chemical component using hybrid 888. 

Storage 
condition 

Kind of 
package 

Total 
count 
fungi 

Germ-
ination % 

Moisture % 
Crude 

protein % 
Oil % 

Free fatty 
acids % 

Acidity 
% 

Acidic 
value (AV) 

Ash% 
Crude 
fiber % 

Weight of 
100 

kernels (g) 

  After 6 months of storageSix months of storage 

Room 
temperature 
25±3

 o
CUnder 

room 
temperature 

HDP 129.00 a 69.67 g 13.03 bc 10.18 d 2.62 f 0.495 a 3.950 a 0.239 a 1.210 j 2.580 g 3.090 h 

PP 109.33 b 73.33 e 12.75 cd 10.43 c 2.76 e 0.396 b 3.650 b 0.196 bc 1.280 i 2.880 d 3.177 g 

WP 
78.67 c 80.00 d 12.25 e 10.62 bc 2.85 cd 0.232 c 3.490 d 0.187 bc 1.387 h 3.850 b 3.279 d 

Refrigerator 
10-12

o
CUnder  

10-12
o
C 

HDP 109.00 b 77.00 e 13.27 b 10.56 c 2.58 f 0.371 b 3.550 c 0.211 b 1.430 g 2.780f 3.191 fg 

PP 78.33 c 83.33 c 12.86 bc 10.68 bc 2.83 de 0.193 c 3.370 e 0.188 bc 1.520e 3.010 c 3.252 e 

WP 62.00 d 90.00 a 12.38 de 10.85 b 3.06 b 0.107 d 3.180 g 0.184 c 1.680 c 3.370 b 3.427 c 

Refrigerator 
5-6

o
CUnder 5-

6
o
C 

HDP 126.33 a 67.00 h 13.88 a 10.43 c 2.58 f 0.395 b 3.380 e 0.202 bc 1.487 f 2.800 e 3.205 f 

PP 65.67 d 80.00 d 12.95 bc 10.83 b 2.92 c 0.242 c 3.230 f 0.188 bc 1.620 d 3.100 c 3.288 d 

WP 51.33e 87.00 b 12.42 de 10.90 b 3.15 a 0.081 d 3.040 h 0.183 c 1.750 b 3.420 a 3.451 b 

Control (At zero time)At 
zero time 

67.67 d 87.00 b 12.15 e 11.50 a 3.22 a 0.076 d 3.030 h 0.181 c 1.883 a 3.430 a 3.515 a 

  After 12 months of storageTwelve months of storage 

Room 
temperature 
25±3

 o
CUnder 

room 
temperature 

HDP 154.67 a 60.00 h 13.88 b 9.80 e 2.10 h 0.499 a 4.300 a 0.279 bc 1.000 j 2.170 h 2.970 e 

PP 121.33 d 63.33 g 13.05 d 10.13 d 2.34 f 0.483 a 4.050 ab 0.275 bcd 1.090 i 2.430 f 3.120 d 

WP 
94.00 e 66.67 f 12.69 f 10.21 d 2.51 e 0.263 c 3.650 bc 0.257 cde 1.333 e 3.000 b 3.230 c 

Refrigerator 
10-12

o
CUnder 

 10-12
o
C 

HDP 128.00 c 70.00 e 13.95 b 9.98 de 2.33 f 0.396 b 3.720 bc 0.292 b 1.180 g 2.410 f 3.134 d 

PP 89.67 e 80.00 c 12.99 de 10.22 cd 2.49 e 0.198 d 3.530  cde 0.262 cde 1.257 f 2.650 d 3.196 cd 

WP 69.00 f 80.33 c 12.76 f 10.36 c 2.82 d 0.143 e 3.120 ef 0.251 de 1.520 c 2.867 c 3.383 b 

Refrigerator 
5-6

o
CUnder 5-

6
o
C 

HDP 137.33 b 60.00 h 14.20 a 10.05 d 2.30 g 0.393 b 3.550 cd 0.319 a 1.130 h 2.320 g 3.140 d 

PP 70.67 f 76.67 d 13.50 c 10.47 c 2.88 c 0.271 c 3.400 c-f 0.278 bc 1.360 d 2.560 e 3.222 c 

WP 57.33 g 83.33 b 12.92 e 10.94 b 3.07 b 0.093 f 3.200 def 0.242 e 1.730 b 2.957 b 3.350 b 

Control (At zero time)At 
zero time 

67.67 f 87.00 a 12.15 g 11.50 a 3.22 a 0076 f .030 f 0.181 f 1.883 a 3.430 a 3.515 a 
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These results were in the same line with recorded by El-Aidy et al. (2001) and EL-Sayed ,Soad and Tolba (2005), They found that, the 
germination percentages affected by interaction of storage periods and package materials, the seeds which stored in woven polyethylene packages 
recorded the highest germination  values and lowest decrease in seeds compounds (i.e. crude protein, crude fiber, ash and oil quality [it’s decrease by 
increase free fatty acid (FFA) and acidity value (AV)], as well as increasing weight of 100 kernels. They added that, percentage of fungal infection of maize 
grains were positively correlated with grains content of free fatty acid (FFA), acidic value (AV) and acidity. In the reverse, the percentage of fungal 
infection was negatively correlated with maize grains contents of crude fiber, endosperm, ash and oil. 
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عبوات التخزٌن المختلفة على الفطرٌات المصاحبة لحبوب السورجم وكذلك التركٌب الكٌماوى لهاتأثٌر   
السٌد  ز, **سلٌمان محمد ٌوسف المغازى ,** سمر صبحً عبدا لعزٌ *محمد السٌد عبدا لله  

 *قسم أمراض النبات , كلٌة ألزراعه , جامعة المنصورة.
ره والمحاصٌل السكرٌة والأعلاف النجٌلٌة ألصٌفٌه.ذبحوث أمراض ال **معهد بحوث أمراض النباتات , قسم  

 الملخص العربى
الحبوب  فًووزن المائة حبه  الخام والرماد والزٌت وجودة الزٌت والألٌافانخفاض نسبة كل من البروتٌن الخام  إلىعموما ٌؤدى  ألغرفهتحت درجة حرارة  مالسور جتخزٌن حبوب  أنوجد  

التخزٌن تحتت  أنفقد وجد  الأخر. وعلى الجانب  مالسور جبمسببات عفن حبوب  الكلٌةزادت نسبة الاصابه  أٌضا ألسابقهاٌثٌلٌن الثقٌل , وتحت الظروف  البولً من مصنوعةعبوات  فًعند التخزٌن  هوخاصت المخزنة
نستبة الاصتابه  فتًقلٌلته  الزٌتادةللحبتوب ووزن المائتة حبته , كتذلك كانتت  الكٌمائٌتةنستبة المكونتات  فتًانخفتاض قلٌتل  ىإل أدىاٌثٌلٌن المنسوج  البولًمن  مصنوعةعبوات  فً مئوٌةدرجه  01- 01من  حرارةدرجة 

اٌثٌلتٌن المنستوج  البتولًمتن  مصتنوعةعبتوات  فتًتم الحصتول علٌهتا بتالتخزٌن  مالسور جبمسببات عفن حبوب  أصابهفان اقل نسبة  ذلكعشره شهرا. وفوق  واثنًلمدة ستة  المخزنة مالسور جبمسببات عفن حبوب 
اٌثٌلٌن الثقٌل .  البولًمن  المصنوعة فً وخاصته الأخرىعبوات   التخزٌن  فً مالسور جولكن العكس كان صحٌحا عند تخزٌن حبوب .  المختبرةكل من فترات التخزٌن  فً مئوٌةدرجه  6 -5من  حرارةوتحت درجة 

تجنب زٌادة نستبة الاصتابه بمستببات عفتن حبتوب  إلى واديكان مناسبا  مئوٌةدرجه  6-5من  حرارةاٌثٌلٌن المنسوج وتحت درجة  البولًمن  مصنوعةعبوات  فً مالسور ج ٌمكن القول بان تخزٌن حبوب النهاٌةوفى 
.  لمخزنةاالحبوب  فًجودة الزٌت  فًللحبوب وتجنب التدهور  الكٌمائٌةالمكونات  فًالكبٌر  الفقدتجنب  إلى أدىوكذلك  مالسور ج  
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