
EL-Tellawy, et al 

 

Vol.42, No.1, Jun. 2018 119 

EFFECT OF SOME ENVIRONMENTAL 

FRIENDLYTREATMENTS ON WHEATSPECIFIC AND 

TECHNOLOGICAL QUALITY  

                            [7] 

EL-Tellawy, F. M.
(1)

; Haggag, Wafaa, M.
(2)

 and Salama, M. A. 

1) Institute of Environmental Studies and Research, Ain Shams University  

2) Plant Pathology Department, National Research Center, Egypt. 
 

ABSTRACT 

This work aimed to achieve effective use of some environmental friendly 

treatments of bio agents (Streptomyces lydicus - Trichodermaharziunum - 
Trichodermaviride) on specific and technological quality of wheat. This study 

was carried out in the Abu Rawash province area, Giza Governorate during 

two successive seasons of 2014/2015 and 2015/2016.Two cultivars grain 

(Wheat Egypt 1, Wheat Egypt2) were used in this study. The maximum of 

1000 grain fresh weight obtained in Streptomyces lydicus followed 

Trichodermaharziunum and Trichodermaviride in both seasons. While, the 

lowest value of 1000grain fresh weight were recorded in case of control 

application. Also, CV. Egypt 1 gave higher fresh weight/ 1000 grain weight, 

starch and wet- gluten high than CV. Egypt 2 in most cases in both seasons. 

Streptomyces lydicus treatment in wheat Egypt I recorded highest significant 

increased wet -gluten (33.33 and 33.60) followed by other treatments. While 

recorded treatment Streptomyces lydicus with Egypt 2 as compared with the 

control produced the lowest value with wheat Egypt 2 (27.36 and 27.13) in 

both seasons. Data showed that there is non-significant difference between 

Egypt 1 and Egypt 2 cultivars in water absorption in treatments Streptomyces 

lydicus, methyljasmonate and Trichodermaharziunum, while there is a 

significant increase in Egypt 2 compared with Egypt 1 cultivars in treatments 

with Trichodermaviride and control plants. Also, there is non-significant 

difference between Egypt 1 and Egypt 2 cultivars in arrival time and dough 

development time in treatments of Streptomyces lydicus, methyljasmonate, 

Trichodermaharziunum and control except treatment Trichodermaviride for 

rheological quality. 
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INTRODUCTION 

Egypt is the largest wheat importer worldwide (Gazette, 2013). Most of 

the domestic production of wheat goes into rural household consumption, 

where most farmers use the wheat to bake their own bread. According to the 

Food and Agriculture Organization of the United Nations (FAO) (2014), the 

area of cultivated wheat in Egypt is 1,336,234 hectares and the yield that 

comes out of it is 6.58 tons per hectare, resulting in a total wheat production 

of around 8,795,483 tons. Domestic wheat consumption in Egypt was 

19,100,000 tons, with constant population growth and decreasing arable land 

in Egypt, the risk to demand levels is ever increasing while, Egypt  imported 

10,593,506 tons of wheat in addition to the consumption of the domestic 

production (Boutros, 2013).  

Biological control involving microbial agents or biochemicals to control 

plant pathogens can be an eco-friendly and cost-effective component of an 

integrated disease management program (Mojibur et al, 2006). In wheat, 

grain treatment with several bacteria, including fluorescentpseudomonads, 

Pantoea sp., Bacillus cereus, and the fungus Trichodermaharzianum, has 

shown promise for control of Fusarium seedling blight caused by F. 

graminearum, F. culmorum, and Microdochiumnivale in glasshouse and field 

studies (Bello et al, 2002. Johansson et al, 2003). Many studies have shown 

that fluorescent pseudomonads, Pantoea sp., Bacillus spp., and T. harzianum 

are among the most effective microbes in controlling a range of soil borne 

diseases (Bello et al, 2002). 
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This study aim to achieve effective use of some bio agent to increase the 

resistance of wheat against some diseases that afflict the ears of grain, Devise 

a safe and natural compounds to control some of the diseases of wheat and 

know the impact of both the user of agricultural products where 

biotechnology safe and natural compounds on both the quality and 

technological wheat. 

 

MATERIALS AND METHODS 

Materials: 

1- Wheat Egypt grain (variety 1 and 2) were obtained from Agriculture 

Research Center. Giza, Egypt. 

2- Bio agents(Streptomyces lydicus - Trichodermaharziunum - 

Trichodermaviride  and methyljasmonate) were obtained from National 

Research Centre. Giza, Egypt. 

3- Chemical: All chemicals used in this study for analysis were of analytical 

grade. 

This study was carried out in the Abu Rawash province area Giza 

Governorate during two successive seasons of 2014, 2015.Twocultivarsgrain 

were tested (Wheat Egypt 1, Wheat Egypt 2) and agriculture in the sandy soil 

nature of the ground in terms of the decline in the fertility rate, was carried 

out in accordance with the recommendations of the periodic bulletin of the 

Egyptian Ministry of Agriculture and were irrigated with closed basin surface 

system. Soil phsio- chemical characteristics determined according to the 

standard procedures outlined by Cottenie(1980) and presented in Table (1). 
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Table (1): Soil physio-chemical characters. 

Physio-chemical characteristics Results 

Sand % 88 

Silt % 4 

Clay % 7.2 

Texture Sandy 

pH (1: 2.5 water) 8.83 

E.C(mmhos/cm)(1:2.5) 0.12 

CaCO3 % 4.8 

O.M % 0.24 

P  ppm 0.22 

K  ppm 10.18 

Ca  ppm 92.0 

Mg  ppm 18.4 

Na ppm 12.36 

Fe  ppm 8.92 

Mn ppm 8.34 

Zn  ppm 0.13 

Cu  ppm 0.10 
 

Effect of some bio-safe compounds to increase the resistance of wheat 

against by some diseases that afflict the grain was studied. Four 

Environmental friendly treatments were used:( Streptomyces lydicus - 

Trichodermaharziunum - Trichodermaviride and methyljasmonate( .The seeds 

were treated before planting and then sprayed the plants during different 

stages of growth follows as: 

Methods: 

1. Field experiments: The field was divided into five parts, with each part 

included in the treatment of (Streptomyces lydicus- 

Trichodermaharziunum –Trichodermaviride–methyljasmonate and control 
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(. The treatments were carried out in the field by soaking the seeds (Wheat 

Egypt 1, Wheat Egypt 2 for 30 minutes in the biological solution, and the 

plants were sprayed on the plants at 45 days and 90 days.  

2. Analytical methods: 

1. Physical properties: 

 Weight 1000 grain (g): Thousands grain weight are put seeds in counter - 

mail seeds. 

 Wet gluten: Wet gluten of wheat flour were determined using (Glutamic 

perten instruments, Hudding,Sweden) as described by perten (1990). 

2. Chemical analysis: 

 Determination of moisture: 

 Grain moisture was determined using the non-destructive grain analyzer, 

Model Infratec TM 1241 Grain Analyzer, ISW 5.00 valid from S/N 

12414500, 1002 5017/Rev.1, manufactured by Foss Analytical AB, 

Hoganas, Sweden. 

 Determination of protein: 

 The protein content was determined according to the method described in 

A.O.A.C. (1980).The protein content was calculated by multiplying total 

nitrogen percentage by 5.70. 

 Starch  were determined according to the methods described by grain 

analyzer, Model Infratec TM 1241 Grain Analyzer, ISW 5.00 valid from 

S/N 12414500, 1002 5017/Rev.1, manufactured by Foss Analytical AB, 

Hoganas, Sweden. 
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3. Rheological properties: 

1. Farinograph test: Farinograph instrument (Barabender Duis Bur G made 

in West Germany) was used to determined the water absorption and 

mixing characteristics of dough prepared from the various treatments 

under investigation the following parameter were obtained from the 

Farinograms except the percentage of water absorption it was recorded 

directly from the farinograph instruments as described in the 

A.A.C.C(2000).The parameters obtained from the Farinograms follows as, 

arrival time (min),Dough development time (min),Stability time (min)and 

Degree of saftening (B.U.). 

2. Statistical analysis: Treatments were replicated three times and statistical 

analysis using MSTAT package for analysis of variance (ANOVA) and 

means of treatments were compared using LSD at 0.05 according to 

(Snedecor and Cochran 1980).  

Whereas, The Statistical analysis of farinograph was carried out using 

ANOVA with two factors under significance level of 0.05 for the whole 

results using SPSS (ver. 22). Data were treated as complete randomization 

design according to Steel et al. (1997). Multiple comparisons were carried out 

applying LSD. 

 

RESULTS AND DISCUSSION 

Effect of different bio agents treatments on wheat grain quality: 

1. Fresh weight and Moisture: Table (2) showed that all treatment under 

study, significantly increase the 1000 grain of fresh weight as compared 

with the control in both seasons. While, Streptomyces lydicus recorded 
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high significant 1000 grain of fresh weight (44.30 and 44.96) for season 1 

and 2, respectively  followed by Trichodermaviride and 

Trichodermaharziunum then my as compared with the control in a 

descending order. However, Table (2) show the effect of drenching and 

wheat grain treatments with different bio agent on fresh weight during two 

seasons, it’s clear in table (2) that wheat Egypt I recorded high significant 

of 1000 grain fresh weight (40.72 and 40.84) than wheat Egypt 2 (39.46 

and 39.63). Meanwhile, the effect of interaction between wheat cultivars 

and different bio agents Table (2) showed that Egypt I produced high 

significant 1000 grain of fresh weight (46.20 and 46.90) in both seasons 

followed by Streptomyces lydicus and Egypt 2 (42.40 and 43.03) as well as 

Trichodermaviride and Egypt 2 (42.70 and 42.80) as compared with the 

control produced lowest values with wheat Egypt I and Egypt 2 in both 

seasons. 

Data show in Table (3) studied that no significantly different between all 

treatments when moisture was concerned in both seasons. On the other hand, 

no significantly describe different between both cultivars (Egypt I and Egypt 

2) when moisture was concerned in both seasons. Also, the interaction 

between wheat cultivars and different bio agents failed to induce any 

statistical differences on moisture. 
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Table (2): Effect of different bio agents on wheat fresh weight/1000 grain (g) 

during two seasons. 

Season 2 Season1 

Bio agents 
Mean 

Egypt 

2 

Egypt 

1 
Mean 

Egypt 

2 

Egypt 

1 

44.96 43.03 46.9 44.3 42.4 46.2 Streptomyces lydicus 

37.8 37.31 38.3 37.7 37.2 38.2 Methyl jasmonate 

41.33 42.8 39.86 41.3 42.8 39.8 Trichoderma viride 

40.7 39.23 42.21 40.65 39.1 42.2 Trichoderma harziunum 

36.35 35.8 36.9 36.5 35.8 37.2 Control 

 39.63 40.84  39.46 40.72 Mean 

1.12 1.4 Lsd treat 

0.71 0.89 Lsd variety 

2.11 2.63 Lsd t*v 

According to, Moubarak and Abdel- Monaim (2011) showed that, in soil 

application method, the treatments of Trichoderma, Bacillus subtilis and 

Bacillus smegaterium had highest values for 1000 grain of fresh weight in the 

two seasons of wheat cultivars. Also, CV. Bain suif5 gave fresh and dry 

weights high then CV. Sakha93 in most cases. 

Table (3): Effect of different bio agents on wheat moisture (%) during two seasons. 

Season 2 Season1 

Bio agents 
Mean 

Egypt 

2 

Egypt 

1 
Mean 

Egypt 

2 

Egypt 

1 

10.65 10.6 10.7 10.65 10.6 10.7 Streptomyces lydicus 

11.35 11.3 11.4 11.35 11.3 11.4 Methyl jasmonate 

11.2 10.9 11.5 9.45 10.9 8 Trichodermaviride 

11.95 12 11.9 11.95 12 11.9 Trichodermaharziunum 

10.75 10.8 10.7 10.75 10.8 10.7 Control 

 11.12 11.24  11.12 10.54 Mean 

Ns Ns Lsd treat 

Ns Ns Lsd variety 

Ns Ns Lsd t*v 
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2. Wet gluten, protein and starch :Data in Table (4) obtained that the effect 

of wheat grain treatment with different bio agents on wet gluten under 

artificial infection during two seasons. It appears from Table (4) that 

values of wet gluten of wheat Egypt I was significantly higher than those 

of wheat Egypt 2 in both seasons. Meanwhile, the results presented in 

Table (4) reflects that increasing wet gluten levels induced positive effect 

on most studied bio agent treatment of both seasons. Whereas, 

Streptomyces lydicus recorded the highest significant wet-gluten than the 

control which produced lowest significant values is both seasons. 

Streptomyces lydicus treatment combined with wheat Egypt I recorded 

high significant wet gluten (33.33 and 33.60) followed by Trichoderma 

harziunum combined with wheat Egypt I as well as Streptomyces lydicus 

combined with wheat Egypt 2 as compared with the control produced the 

lowest value with wheat Egypt 2 (27.36 and 27.13) in both seasons. For 

study the effect of wheat grain treatment with different bio agents on 

protein under artificial infection during two seasons. The results  in Table 

(5) showed that, Statistical differences were nil between all bio agents 

treatment when protein was concerned in the first season. Besides, 

Streptomyces lydicus treatment and control increased protein in the second 

season. However, there non-significant differences showed between wheat 

Egypt I and wheat Egypt 2 for protein in both seasons. Obtained in Table 

(6), wheat Egypt 2 cultivar statistically surpassed wheat Egypt1 in values 

of starch in both seasons. Meanwhile, reflects that increasing starch levels 

induced positive effect on most studied bio agent treatment of both 
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seasons. Whereas, Streptomyces lydicus recorded the highest significant 

starch than the control which produced lowest significant values is both 

seasons. On the other hand, different combinations between (wheat Egypt I 

and Egypt 2) and different bio agents failed to induce significant 

differences as protein and starch parameters were concerned. 

Table (4): Effect of bio agent treatments on wheat wet gluten during two 

seasons (% on dry weight basis). 

Season 2 Season1 

Bio agent 
Mean 

Egypt 

2 

Egypt 

1 
Mean 

Egypt 

2 

Egypt 

1 

31.78 29.97 33.6 31.46 29.6 33.33 Streptomyces lydicus 

27.33 27.7 26.97 27.16 27.56 26.76 Methyl jasmonate 

27.59 27.95 27.23 27.7 28.23 27.16 Trichodermaviride 

29.08 28.23 29.93 29.05 28.36 29.73 Trichodermaharziunum 

27.60 27.13 28.07 27.48 27.36 27.6 Control 

 28.19 29.16  28.22 28.92 Mean 

1.04 1 Lsd treat 

0.66 0.63 Lsd variety 

1.89 1.89 Lsd t*v 
 

Table (5): Effect of bio agent treatments on wheat protein% during two seasons. 

Season 2 Season1 

Bio agent 
Mean 

Egypt 

2 

Egypt 

1 
Mean 

Egypt 

2 

Egypt 

1 

13.16 12.8 13.5 12.95 12.5 13.4 Streptomyces lydicus 

11.2 11.23 11.16 11.1 11.1 11.1 Methyl jasmonate 

11.36 11.43 11.3 11.3 11.4 11.2 Trichodermaviride 

12.52 12.36 12.6 12.35 12.3 12.4 Trichodermaharziunum 

12.14 12 12.2 12.5 12 12.1 Control 

 11.97 12.18  11.86 12.04 Mean 

1.30 Ns Lsd treat 

Ns Ns Lsd variety 

Ns Ns Lsd t*v 
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Table (6): Effect of bio agent treatments on wheat starch during two seasons. 

Season 2 Season1 

Bio agent 
Mean 

Egypt 

2 

Egypt 

1 
Mean 

Egypt 

2 

Egypt 

1 

7.076 71.53 70 70.5 71.5 69.5 Streptomyces lydicus 

68.8 69.5 68.1 68.8 69.7 67.9 Methyl jasmonate 

69.27 69.1 69.4 69.01 69 69 Trichodermaviride 

67.85 68.37 67.33 67.7 68.3 67.2 Trichodermaharziunum 

66.08 67.57 65.1 65.9 67.3 64.5 Control 

 69.12 67.99  69.1 67.6 Mean 

1.55 1.19 Lsd treat 

0.98 0.75 Lsd variety 

ns ns Lsd t*v 

 

3. Effect of bio agents on Farinograph parameters of wheat dough.: Data 

in Tables (7) and (8) showed that there is were non-significant difference 

between Egypt 1 and Egypt 2 cultivars in water absorption for Streptomyces 

lydicus, methyljasmonate and Trichodermaharziunum treatments, while there 

is a significant increase in Egypt 2 compared with Egypt 1 cultivar in 

treatments Trichodermaviride and control. Also, there were non-significant 

difference between Egypt 1 and Egypt 2 cultivar in arrival time and dough 

development time in treatments Streptomyces lydicus, methyljasmonate, 

Trichodermaharziunum and control except treatment Trichodermaviride in 

both seasons. 

On the other hand, data in the same Tables showed that there were non-

significant difference between Egypt 1 and Egypt 2 cultivar in stability time 

in treatments of both seasons Streptomyces lydicus, methyljasmonate, 

Trichoderma viride and Trichoderma harziunum except treatment control. 

Further that there were non-significant difference between Egypt 1 and Egypt 
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2 cultivar in degree of softening (weakening) in treatments Streptomyces 

lydicus, Trichodermaviride, Trichodermaharziunum and control except 

treatment methyljasmonate. 

Table (7): Effect of bio agents on farinograph parameters of wheat dough 

first season. 

Bio agent 

Water 

absorptio

n (%) 

Arrival 

time (min) 

Dough 

developmen

t time (min) 

Stability 

time (min) 

Degree of 

softening 

(B.U) 

Egy

. 1 

Egy

. 2 

Egy

. 1 

Egy

. 2 

Egy

. 1 

Egy. 

2 

Egy

. 1 

Egy

. 2 

Egy

. 1 

Egy

. 2 

Streptomyces lydicus 67.8 68.6 1.0 1.5 1.5 2.0 6.0 7.5 50 60 

Methyl jasmonate 65.7 66.4 1.5 2.0 1.5 2.0 7.5 7.0 100 30 

Trichodermaviride 58.8 64.0 2.5 1.0 3.0 2.0 7.5 8.0 90 60 

Trichodermaharziun

um 
66.1 69.3 1.5 1.5 1.5 1.5 6.5 6.0 90 50 

Control 62.9 73.1 2.0 1.0 2.0 1.5 10.5 7.0 70 90 

L.S.D for treatment 7.12 2.00 2.20 4.2 96.89 

LSD for cultivars 4.50 1.26 1.37 2.56 58.43 

 

Table (8): Effect of bio agents on farinograph parameters of wheat dough 

Second Season. 

Bio agent 

Water 

absorptio

n (%) 

Arrival 

time (min) 

Dough 

developmen

t time (min) 

Stability 

time (min) 

Degree of 

softening 

(B.U) 

Egy

. 1 

Egy

. 2 

Egy

. 1 

Egy

. 2 

Egy

. 1 

Egy. 

2 

Egy

. 1 

Egy

. 2 

Egy

. 1 

Egy

. 2 

Streptomyces lydicus 68.0 69.1 1.0 1.5 2.0 2.0 6.0 8.0 50 60 

Methyl jasmonate 66.1 67.0 1.0 2.0 1.5 2.5 7.5 7.0 120 30 

Trichodermaviride 59.5 64.5 3.0 1.5 4.0 2.0 8.0 8.5 110 70 

Trichodermaharziun

um 
66.8 70.1 1.0 1.0 1.5 1.5 7.5 6.0 100 50 

Control 63.3 73.1 2.0 1.0 2.5 1.5 11.0 7.0 70 110 

L.S.D for treatment 7.16 2.04 2.24 4.42 100.67 

LSD for cultivars 4.53 1.29 1.42 2.80 61.67 



J. Environ. Sci. 

Institute of Environmental Studies and Research – Ain Shams University 

 

Vol.42, No.1, Jun. 2018 132 

CONCLUSION 

Streptomyces lydicus treatments it’s surpassed in most of quality 

parameters compared with other treatments and control. while for rheological 

quality found that the best of treatments with Trichoderma viride and Non-

significant difference between Egypt 1and Egypt 2 cultivars in water 

absorption and arrival time and dough development time with treatments 

Streptomyces lydicus, methyljasmonate,Trichoderma harziunum and control. 
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 ثير بعض المعاملات البيئية الامنة على الجودة النوعية  أت
 التكنولوجية للقمحو 

                        [7] 
 محمد عبد الكريم سلامة -(2)وفاء محمد حجاج -(1)فاروق محمد التلاوي

مي الشعبة الزراعيه والبيولوجيه المركز القو ( 2 والبحوث البيئية، جامعة عين شمس معهد الدراسات( 1
 للبحوث

 

 المستخلص
على 2112و 2112عامي بمنطقة ابورواش محافظة الجيزة ل أجريت هذه التجربة في ارض رملية

لي استخدام بعض المعاملات الحيوية إوتهدف هذه الدراسة  (2مصر.1مصر) صنفين من القمح
( حبة 1111)حيث ظهر أعلى وزن طازج  ،محوعية والتكنولوجية لمحصول القوتاثيرها على الجودة الن

التريكوديرما هرزيانم و التريكودرما فاريدي على التوالي في كلا سيس و مع معاملات الاستربتومي
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كذلك كان  ،في حالة الكنترول(  حبة  1111)ج الموسمين في حين سجلت ادنى القيم في الوزن الطاز 
الجولوتين في كلا النشا و الالف حبة و من حيث وزن  2افضل من الصنف مصر 1صنف القمح مصر

معدل فى الجلوتين الرطب اعلى 1بتوميسيس مع صنف القمح مصرعاملة بالاستر سجلت الم. الموسمين
بينما سجلت المعاملة بالاستربتوميسيس اقل قيمة ، ويليها المعاملات الاخري %(33.31، 33.33)

لوحظ انه لايوجد . كلا الموسمينمقارنة بالكنترول فى ( 23.33،23.13) 2مع صنف القمح مصر
من حيث امتصاص الماء مع المعاملات بالاستربتوميسيس  2ومصر 1مصر  ي فروق معنوية بينأ

 2ومصر 1فى حين ان هناك فروق معنوية بين صنف مصر، يكوديرما هرزيانمالتر جاسمونيد و وميثيل 
 2ومصر 1بين مصركان هناك فروق غير معنوية .مع معاملة التريكودرما فاريدي مقارنة بالكنترول

لى الكنترول باستثناء التريكوديرما إصول مع معاملات جميعها بالاضافة و زمن الفي نقطة الوصول و 
 .فاريدي بالنسبة للخواص الريولوجية

 
 


