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A field experiment was conducted at the Agricultural Experiment Unit, College of Agriculture Engineering Sciences, University of Baghdad, during two winter seasons 2016-2017 and 2017-2018 to study the response of some growth traits for wheat Cv. Al forat to foliar spraying using with humic glutamic acid and acid. A factorial experiment was with in Randomized Complete Block Design applied three replications, it involved two factor ,first factor was glutamic acid with three concentrations (0,250,500) mg L-1, second factor was humic acid with three concentrations (0,1,2) ml L-1, have been sprayed at tillering and flowering stages. The results showed that all the studed growth traits (plant height, ,number of tillers, flag leaf area dry weight for plant , crop growth rate ,relative growth rate and biological yield) were affected  by spraying with humic acid and glutamic acid for two season concentration , 2ml -1 from humic acid was superior on most of studies traits , as for glutamic acid ,plants treated with concentrations 250 and 500 mg L-1 were produced the highest mean for studies traits but without significant difference between them in some traits .The interaction between two factors was significant on most studies growth traits .	Comment by Taha Hamodi Jawad: Max 250 Words
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حيدر عبد الرزاق باقر                                                     نجاة حسين زبون
     مدرس                                                                  أستاذ مساعد
قسم المحاصيل الحقلية – كلية علوم الهندسة الزراعية – جامعة بغداد
المستخلص
أجريت تجربة حقلية في محطة التجارب الزراعية، كلية علوم الهندسة الزراعية -جامعة بغداد خلال الموسمين الشتويين 2016-2017 و2017-2018 لدراسة استجابة بعض صفات النمو لمحصول الحنطة (صنف الفرات) للرش الورقي بحامضي الكلوتاميك والهيوميك. طبقت تجربة عاملية على وفق تصميم القطاعات الكاملة المعشاه RCBD بثلاث مكررات، تضمنت التجربة عاملين، العامل الأول شمل ثلاث تراكيز من حامض الكلوتاميك (0 و250 و500) ملغم لتر-1، اما العامل الثاني شمل ثلاث تراكيز حامض الهيوميك (0 و1 و2) مل لتر-1 رش الحامضين في مرحلة التفريع والتزهير. أظهرت النتائج ان جميع الصفات المدروسة (ارتفاع النبات وعدد الفروع ومساحة ورقة العلم والوزن الجاف للنبات ومعدل نمو المحصول ومعدل النمو النسبي والحاصل البايولوجي) تأثرت برش الحامضين ولكلا الموسمين، كان تركيز 2مل لتر-1 لحامض الهيومك متفوقاً في معظم صفات النمو المدروسة، أعطت النباتات المعاملة بتركيز 250 و500 ملغم لتر-1 اعلى المتوسطات للصفات المدروسة دون فرق احصائي بينهما في بعض الصفات. كان التداخل بين العاملين معنوي في معظم صفات النمو المدروسة.
الكلمات المفتاحية: ارتفاع النبات، الفروع، مساحة ورقة العلم، الوزن الجاف للنبات، الحاصل البايولوجي 
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Wheat is one of the most important and main crops in Iraq and the world ,a source of energy it content of carbohydrates , proteins and vitamins , its productivity in Iraq still low despite the success factors for its planting, due to many reasons, including the excessive use of fertilizers and in ways that are not studied and which affect on the soil and human health . There are some practices that could be reduce the use of fertilizers which are expensive to a certain level and at the same time its provide plant with essential elements ,such as nitrogen , one of these practices is the use of safe and environmentally friendly materials ,including the use of amino and organic acids ,especially glutamic and humic acid .Humic acid substances are natural technological prouducts with exciting biological effects on crops (10). The importance of humic acid that it activates plant enzymes , It acts as a catalyst in many vital processes that increase plant growth , promot the root length, better absorption of water and nutrients, increase root respiration form root hairs and increase the amino acids ,increase the efficiency of photosynthesis (19) humic acid is also significantly positive effective in leaf chlorophyll content , NPK content in leaves and increase the fresh and dry weight of crop plants , biological yield ,number of flowers ,number of fruits, fruits weight and plant yield (5, 7, 8, 15, 26, 27, 30). Amino acids are found in large amounts in the organism and are built in the mitogundria and plastids to provide the ketonic acids and are a source of energy and encourage vegetative and root growth, adding them increases the duration and number of cellular divisions and expanded (2, 9). Amino acids are not only building blocks of proteins but also basic for a myriad of other molecules that serve important functions in plants, amino acids are involved in the synthesis of other organic compounds such as enzymes, protein, amines, alkaloids ,vitamins ,and plant hormones (11). Glutamic acid is produced from the reaction of α ketoglutaric acid with ammonia in Kreps cycle  by the presence of glutamic acid dehydrogenase enzyme and NADP or NAD this reaction is the main implement of the inorganic nitrogen conversion system which is the basic structure of some amino acids such as Arginine and proline which are contribute in protein building and it has an important role in building chlorophyll and carbohydrate formation (2 , 14, 28). The role of amino acids in stimulating growth of several plant species were studied by Sadak et al (3, 6, 21, 22) .The aim of this study to know response of some growth and root traits to foliar spry with glutamic acid and humic acid.	Comment by Taha Hamodi Jawad: All the contents  Font type: Times – size 12

MATERIAIS AND METHODS
A field experiment was conducted at the agricultural experiment unit, College of Agriculture Engineering Sciences, University of Baghdad during the two winter seasons 2016-2017 and 2017-2018 to study the response of some growth traits for wheat (AL- Forat var.) to foliar spray  with glutamic acid and humic acid. A factorial experiment was applied with in randomized complete block design (RCBD) with three replication, it involved two factor ,first factor was glutamic  acid with three concentrations (0,250,500) mg L-1, second factor was humic acid with three concentrations (0,1,2) ml L-1, It was sprayed at tillering and the beginning of flowering stages, unit area experimental as (3×2.5) m2 with distance 20 cm between the rows, using, rate of seed 120 kg ha-1 ,completed the experience of the fertilizers requirements it was add nitrogen at arte of 200 kg ha-1 in three stages (tillering ,elongation and booting) and the addition of a phosphate fertilizer super phosphate triangular shape at sowing (13) when a plants arrived full flowering stage underwent some measurements:
1. Plant height (cm): was measured from the base of plant up to spike base of main stem average of ten plants. 
2. Total number of tillers, were calculated from the harvested area, 1m2 for each experimental unit
3. Flag leaf area (cm2) ten main flag leaves were Cullum
- Used according to the following equation:
- Flag leaf area = length x width at middle x 0.95 (20).
4. Plant dry weight (gm): was calculated for plants in 1m2 each experimental unit. Cut its roots to the extent of the coronary region ruled out and put the shoot in paper bag after drying at 65C° degree for 48 hours, samples were collected for two-stages elongation (ZGS:31) and 100% flowering ( ZGS: 69).
5. Crop growth rate (CGR) gm m-2 day-1. was calculated at ZGS:31- ZGS: 69 using the following equation: 
CGR= 1/A w2 – w1/T2 –T1 (12).
CGR =Crop growth rate 
A= land area occupied by the plant sample m-2.
W1= dry sample weight at T1 (at ZGS: 31).
W2= dry sample weight at T2 (ZGS: 69).
6. RGR =relative growth rate gm gm-1 day-1 It was calculated of the plats sample and the same space above mentioned using the following equation.
RGR= (In W2 – In W1)/ T2 –T1 (12).=
RGR= Relative growth Rate
In W1 = a natural logarithm for samples dry weight at T1
In W2 = a natural logarithm for samples dry weight at T2.
7. Biologyical yield: Mg ha-1 was measured at full ripening stage





RESUITS AND DISCUSSION
Plant height
The data in Table 1 indicate that there was a significant effect of the spraying humic and glutamic acid in plant height for two seasons and the interaction between two factor was significant in the second season only, concentration 2ml L-1  was superior and gave the highest mean of 93.82 cm and 95.86 cm with an increase of 4.66% and 6.19% compared with comparison control for two seasons respectively. 2ml L-1 concentration didn’t differ from 1ml L-1 concentration for two seasons, the reason for the increases in of plant height when spraying with humic acid be due to the role of this acid (hormonal acid as it affects cell protoplasm and cellular wall (23) in increasing the division of cells and their elongation and hence increasing plant height especially that the spraying was in two important stages , tillering and flowering, as the stage of tillering is one of the important stages of wheat crop and characterized by increasing vegetative growth, which is the result of increased  cell division .The soms results obtianed from humic acid are in line with those obtained by Khan et al (16) and AL-Curtini and AL-Tai (4) and Zeboon (30).

Table1.  Effect of humic acid and glutamic acid on plant height (cm)

		Comment by Taha Hamodi Jawad: Be sure the table without division lines, every row presented without underlines. Like the exp:
Mean
	Season 2016-2017
Glutamic acid
	Humic acid

	
	500 mg L-1
	250 mg L-1
	0
	

	89.64
93.54
93.82
2.37
	92.48
96.76
92.59
	91.02
93.91
97.91
	85.40
89.94
90.94
	0
1 ml L-1
2 ml L-1
LSD 0.05
Mean
LSD 0.05

	
	   NS
	

	
	93.95
	94.28
	88.76
	

	
	   2.37
	

	Mean
	Season 2017-2018
Glutamic acid
	Humic acid

	
	500 mg L-1
	250 mg L-1
	0
	

	90.27
94.94
95.86
1.51
	94.22
98.61
96.15
	92.70
95.20
98.61
	85.94
91.02
92.15
	0
1 ml L-1
2 ml L-1
LSD 0.05
Mean
LSD 0.05

	
	   2.61
	

	
	95.64
	95.48
	89.95
	

	
	   1.51
	















































The same Table show that the 250 mg L-1 concentration of glutamic acid superior in first 
season and 500 mg L-1 concentration in second season and produced the hieghst mean of the plant height was (94.28 cm and 95.64 cm) without significant difference between two concentrations compared to 88.76 cm and 89.95 cm at control treatment (without spraying glutamic) the reason could be due to the role of glutamic acid in plant,one of this ,the amides (of glutamic acid ) induce effects like stimulation of cell wall formation ,elongation of cells and increased cell division  (24).  This results agreed with the results of Mazher et al (17) Omer et al (18) and Abd allah et al (1). The interaction was significantly in second season only. plant height increase with increasing concentration spray glutamic acid at humic acid concentration itself and reached the maximum heigh of the plant at treatment (250 mg L-1 + 2ml L-1 ) and at treatment (500 mgL-1 + 1ml L-1) concentration then got decrease in plant height at 500 mg L-1 + 2ml L-1 humic acid concentration,  but it was not significantly.
Number of tillers (m-2)
The data in Table 2 show the significant effect, of with amino acid (glutamic) and organic acid (humic acid ) for both season in number of tillers trait , so plant treated with 2ml L-1 concentration from humic acid which gave higher of number  of tillers ( 371.71 and 379.90 tiller plant -1) as increasing 11.51% and 10.80% compared with comparison treatment which gave mean 333.34 and 342.85 tiller plant -1 for both seasons respectively. The reason be due to the role of humic acid in plant, it increase the efficiency of photosynthesis and also significantly positive effective in leaf chlorophyll content (19) and this reflected on growth of plant develop of tillers.

Table 2.  Effect of humic acid and glutamic acid on number of tillers m-2
	
Mean
	Season 2016-2017
	Humic acid

	
	Glutamic acid
	

	
	500 mg L-1
	250 mg L-1
	0
	

	333.34
357.84
371.71
11.37
	386.25
403.77
395.69
	344.85
366.48
389.19
	268.91
303.26
330.25
	0
1 ml L-1
2 ml L-1
LSD 0.05
Mean
LSD 0.05

	
	 19.69
	

	
	395.24
	366.84
	300.81
	

	
	 11.37
	

	Mean
	Season 2017-2018
	Humic acid

	
	Glutamic acid
	

	
	500 mg L-1
	250 mg L-1
	0
	

	342.85
372.93
379.90
9.14
	380.51
414.93
390.13
	366.08
384.05
396.79
	281.98
319.81
352.79
	0
1 ml L-1
2 ml L-1
LSD 0.05
Mean
LSD 0.05

	
	 15.84
	

	
	395.19
	382.31
	318.19
	

	
	 9.14
	





















The same Table show that the concentration 500 mg L-1  of glutamic acid was significant effect and superior with high mean 
(395.24 and 395.19) tiller plant -1 compared with treatment compared and 250 mg L-1 concentration, which gave 300.81 and 366.84 tiller plant -1 for first season and 318.19 and 382.31 tiller plant -1 for second season with significantly differences. The reason could be due to the role of glutamic acid, ability to release substances similar to plant hormones that utilize elements and nutrients to increase

















plant uptake and growth (25), this results agreed with the results of other researcher (17) and (6). The interaction between two factors was significantly effect in this trait for two seasons, Response of this trait was different with concentrations different, Number of tillers were increased by increasing of humic spray concentration at the same concentrations of glutamic acid (0 and 250 ) mgL-1  while at 500 mg L-1concentration the increasing in number of tillers to 2ml L-1 concentration as decreased in this trait , another words at high concentration from humic acid and glutamic acid decrease in this trait.
Flag Leaf area (cm2)
The data in Table 3 indicate flag leaf area effected by foliar spraying with humic acid and glutamic acid for two seasons and the interaction between them in second season only , from the some Table show increasing flag leaf area with increasing of humic acid concentrations from 0 to 2 ml L-1 The high mean at 2 ml L-1 concentration was 43.67 cm2 and 45.56 cm2  for two season as increasing 14.08%  and 12.13%  compared with comparison   treatment for two season , this increasing could by due to the role of humic acid in increasing bioactivity for plant including uptake elements nutrias and act enzymatic activation and increase for production in addition increase chlorophyll development and sugars and amino acid and contribute to raise the efficiency of photosynthesis and the increase plant growth (leaf area ) (19).

Table 3.  Effect of humic acid and glutamic acid on Flag Leaf area (cm2)
	
Mean
	Season 2016-2017
	Humic acid

	
	Glutamic acid
	

	
	500 g L-1
	250 g L-1
	0
	

	38.28
41.96
43.67
2.23
	41.38
44.48
45.92
	38.67
41.44
42.99
	34.79
39.96
42.09
	0
1  ml L-1
2  ml L-1
LSD 0.05
Mean
LSD 0.05

	
	  NS  
	

	
	43.93
	41.03
	38.95
	

	
	  2.23
	

	Mean
	Season 2017-2018
	Humic acid

	
	Glutamic acid
	

	
	500 g L-1
	250 g L-1
	0
	

	40.63
43.22
45.56
1.46
	44.59
44.91
47.83
	41.36
43.18
45.37
	35.95
41.56
43.48
	0
1  ml L-1
2  ml L-1
LSD 0.05
Mean
LSD 0.05

	
	  2.53
	

	
	45.78
	43.30
	40.33
	

	
	 1.46
	





















The same Table show 500 mg L-1 concentration was superior in this trait it gave high of mean was (43.93 and 45.78 cm2) compared with comparison treatment and 250 mg L-1 concentration which gave 38.95, 41.03, 40.33 and 43.30 cm2 for two season respectively.The reason could be due to the ability of glutamic acid to release substances similar to plant hormones that utilize nutrients and increase their uptake for plant growth (25). These results agreed with (6). The same table show that the interaction between two factor was significantly for second season only, So we show the increase in glutamic acid concentration the flag leaf area was significantly higher in the same concentrations of humic acid but this increase was higer at without spraying with humic acid than the spray with humic acid, with 1 and 2 ml L-1 concentration was 24.03% compared with non- glutamic acid spray treatment, the combination 500 mg L1 concentration from glutamic acid and 2ml L-1 concentrations from humic acid gave maximum average for flag leaf area was 47.83 cm2.
Dry weight for plant (gm m)
 The data in table 4 show the significant effect for spraying with glutamic and humic acid on increasing of plant dry weight at elongation and flowering stages, So 1ml L-1   concentration from humic acid was superior in this trait and for two stage on first season and for 100% flowering stage in second season while 2ml L-1 concentration was superior in elongation stage in second season , 1ml L-1 and 2mlL concentration didn’t significant different between them in elongation stage and they gave mean 75.66 gm m-2 and 79.09 gm m -2 compared with 72.06 and 75.43 gm m-2 at comparison treatment and for two season respectively , either at flowering stage the 1ml L-1 concentration gave highest of mean was 1274.40 gm m-2 and 1320.35 gm m-2 by increasing was (17.55% and 15.40% ) at comparison treatment and for two seasons respectively .Perhaps this reason for that humic acid spray at tillering stage which considered the important stage from wheat growth stages which is determined by number of spikes ,so the plant needed to nutrients in this stage and the humic acid act un increasing the biological activates for plant and  increasing cells division and their increasing number of tillers ,could be this concentration is sufficient to this increase so that didn’t exist in induce this response to high concentrations (2ml L-1 ) at first season and low response at second season and then led to increasing number of tillers concentration consequence (increasing shoot) to 100% flowering .This results agreed with (26 , 30). Plant dry weight was increased at elongation stage with increasing glutamic acid concentration and reached high mean for dry weight at 500 mg L-1 concentration without significant differ with 250 mg L-1 concentration compared with control (comparison) treatment (sprayed with water) was 71.45 gm m-2 and 73.28gm m-2 for two season respectively, ether at 100% flowering stage 250 mg L-1 concentration was superior by gave high mean of dry weight was 1284.03gm m-2 and 1337.17 gm m-2 as increasing  21.57% and 22.44% at comparison treatment the reason of this could be back to the spraying glutamic acid at this stages (tillering and flowering) led to increasing plant shoot and then to increasing dry weight , response of plant for spraying with glutamic acid concentration at the beginning of flowering stage was low for high concentration (500 mg L-1) and the low concentration (250 mg L-1) may induced the response in plant and was effected on increasing of dry weight for plant , this result agreed with (6, 7) As for the interaction between factor was significantly in this trait and for two stages and for two season we note at without glutamic spray get an increase in dry weight at humic acid spray concentration increasing ,either at 250 mg L-1 and 500 mg L-1 concentration the dry weight was increased with humic concentration increasing from o to 1ml L-1 ether at 2ml L-2 concentration this trait was decreased but it is no significant at elongation stage and 100% flowering stage at 250 mg L-1 concentration glutamic acid for two season and significant at 500 mg L-1 concentration at 100% flowering and seasons that is to mean at high concentration from humic acid (2ml L-1) no response for plant with the same concentration 250 mg L-1  and 500 mg L-1 rom glutamic acid.

Table 4.  Effect of humic acid and glutamic acid on dry weight for plant gm m
	
Mean
	Season 2016-2017
Stage  flowering 
Glutamic acid
	Mean
	Season 2016-2017
Stage elongation
Glutamic acid
	Humic acid

	
	500m g L-1
	250 mg L-1
	0
	
	500 mg L-1
	250 mg L-1
	0
	

	1084.12
1274.40
1175.30
64.67
	1066.83
1369.27
1144.86
	1193.69
1375.78
1283.63
	992.83
1078.15
1097.41
	72.06
75.66
75.21
1.59
	72.83
78.48
76.01
	73.76
77.90
75.47
	69.59
70.60
74.15
	0
1 ml L-1
2 ml L-1
LSD 0.05
Mean
LSD 0.05

	
	  112.02  
	
	 2.76
	

	
	1193.66
	1284.03
	1056.13
	
	75.77
	75.71
	71.45
	

	
	   64.67
	
	 1.59
	

	Mean
	Season 2017-2018
Stage  flowering 
	Mean
	Season 2017-2018
Stage  elongation
	Humic acid

	
	Glutamic acid
	
	Glutamic acid
	

	
	500 mg L-1
	250 mg L-1
	0
	
	500 mg L-1
	250 mg L-1
	0
	

	1144.10
1320.35
1237.02
53.72
	1157.62
1427.71
1231.45
	1280.44
1404.11
1326.94
	999.25
1129.24
1152.68
	75.43
78.13
79.09
1.27
	78.57
81.64
80.16
	78.18
80.24
79.65
	69.88
72.51
75.46
	0
1 ml L-1
2 ml L-1
LSD 0.05
Mean
LSD 0.05

	
	 93.04   
	
	2.20
	

	
	1272.26
	1337.17
	1092.06
	
	80.01
	79.36
	73.28
	

	
	 53.72
	
	 1.27
	



Crop growth rate (gm m-2 day-1)
The data in Table 5 shows that crop growth rate was significant effected from  elongation  to flowering duration (ZGS: 31- ZGS:69) by glutamic and humic spraying ,the Table shows that 1ml L-1 was superiored in this trait by the sprayed plant higher of mean for this trait (20.32 and 21.05 gm m-2 day-1) for two season respectively compared with comparison treatment  which recorded low mean (17.16 and 18.11 gm m-2 day-1) for two season respectively. the reason could be due to the superior this concentration on increasing dry weight at elongation stage and 100% flowering (Table 4) and reflected this on increasing crop growth rate. The concentration of glutamic (250) mg L-1 was superior in this trait gave higher of mean (20.48 and 21.32 gm m-2 day-1) increasing was 22.70% and 23.45%  compared with comparison treatment (without sprayed) the reason may be due to that 250 mg L-1 concentration didn’t significant differed with 500 mg L-1 concentration in increasing dry weight for plant at elongation stage (Table 4) and 250 mg L-1 concentration was superior at 100% flowering stage by plant sprayed by this concentration has higher of mean for dry weight (Table 4) and then reflected on increasing crop growth rate for  ZGS:31- ZGS:69 duration .As for interaction between two factor was significantly effect in this trait ,so crop growth rate increased at without glutamic spray with increasing humic concentration either at 250,500 mg L-1 concentration this trait increasing and reached high mean at 1ml L-1 concentration from humic acid and at 250 and 500 mg L-1 glutamic acid  concentration and then decreased this trait at 2ml L-1 concentration from humic acid for two seasons, another words higher of mean for crop growth rate for ZGS:31-ZGS:69 duration as a measure of Zadoks et al (29). was at 250 mg L-1 concentration and 1mlL for first season and 500 mg L-1 +1ml L-1 from humic acid for second season without significant different between them for two seasons.

Table 5.  Effect of humic acid and glutamic acid on crop growth rate (gm m-2 day-1) for ZGS: 31-ZGS: 69
	
Mean
	Season 2016-2017
Glutamic acid
	Humic acid

	
	500 mg L-1
	250 mg L-1
	0
	

	17.16
20.32
18.64
1.09
	16.85
21.88
18.11
	18.97
22.00
20.48
	15.65
17.08
17.34
	0
1 ml L-1
2 ml L-1
LSD 0.05
Mean
LSD 0.05

	
	  1.89  
	

	
	18.95
	20.48
	16.69
	

	
	  1.09
	

	Mean
	Season 2017-2018
Glutamic acid
	Humic acid

	
	500 mg L-1
	250 mg L-1
	0
	

	18.11
21.05
19.63
0.91
	18.29
22.81
19.51
	20.38
22.44
21.14
	15.67
17.91
18.22
	0
1 ml L-1
2 ml L-1
LSD 0.05
Mean
LSD 0.05

	
	  1.57
	

	
	20.21
	21.32
	17.27
	

	
	  0.91
	





















Relative growth rate (gm gm-1 day-1)
From the data in Table 6 we note the significant effect of glutamic acid and humic acid spray in increasing relative growth rate for two seasons ,so 1mlL concentration was superior for two season in  ZGS:31 – ZCS: 69 duration. The plants which sprayed by this concentration (1ml L-1) has higher mean of this trait and gave the same mean  was 0.0478 gm gm-1 day-1 compared with comparison treatment which gave low of mean was  0.0459 gm gm-1 day-1 and 0.0460 gm gm-1 day-1 , the reason of this could be due to the plants which sprayed by this concentration had high mean of crop growth rate in the same duration (ZGS:31 – ZGS:69) (Table 5) and reflected this increasing of relative growth rate by significant differ with 2ml L-1 concentration  Sprayed treatment with 250 mg L-1 glutamic acid was significant in this trait by gave high of mean for relative growth rate was 0.0479 and 0.0478 gm gm-1 day-1  for two season respectively with significant differ about 500 mg L-1 concentration the reason of this could be due to the plants which sprayed by this concentration (250 mg L-1 ) has high mean of crop growth rate in the same duration (ZGS:31 – ZGS:69 ) (Table 5) and reflected this increasing of relative growth rate .The interaction between two factor was note significantly effects  in this trait.

Table 6.  Effect of humic acid and glutamic acid on relative growth rate (gm gm-1 day-1)
	
Mean
	Season 2016-2017
Glutamic acid
	Humic acid

	
	500 mg L-1
	250 mg L-1
	0
	

	0.0459
0.0478
0.0465
0.0009
	0.0455
0.0484
0.0459
	0.0472
0.0487
0.0480
	0.0450
0.0462
0.0456
	0
1 ml L-1
2 ml L-1
LSD 0.05
Mean
LSD 0.05

	
	 NS  
	

	
	0.0466
	0.0479
	0.0456
	

	
	 0.0009
	

	Mean
	Season 2017-2018
Glutamic acid
	Humic acid

	
	500 mg L-1
	250 mg L-1
	0
	

	0.0460
0.0478
0.0466
0.0007
	0.0457
0.0485
0.0463
	0.0474
0.0485
0.0477
	0.0450
0.0465
0.0458
	0
1 ml L-1
2 ml L-1
LSD 0.05
Mean
LSD 0.05

	
	 NS  
	

	
	0.0468
	0.0478
	0.0458
	

	
	0.0007
	






















Biological yield (Mg ha-1)
The data in Table 7 shows presence significant difference in biological yield for plant by effect of spraying with glutamic and humic acid and interaction between them , (2ml L-1 concentration), was superior by recorded higher of mean for this trait was 12.80 and 13.25 Mg ha-1 compared with 11.80 and 12.54 Mg ha-1 for first season and  12.58 and 13.07 Mg ha-1 for second season respectively comparison without spraying and spray with 1mlL concentration from humic acid ,the reason may be due to the plants were treated by 2ml L-1 concentration has higher of mean of plant high (Table 1) and high of number of tillers (table 2) which led to increasing dry weight and led to biological yield ,this result agreed with Tufail et al (2014) and Zeboon (30). 500 mg L-1 concentration was superior by gave higher of mean for this trait was 12.97 and 13.45 Mg ha-1 without significant differ with 250 mg L-1 for two season respectively, the proportion of the increase with control treatment was 14.45% and 11.99% for two seasons respectively. The reason could be due to superior of 500 mg L-1 concentration in number of tillers (Table 2) and then reflected on increasing dry weight for plant (table 4) and then increasing biological yield. The interaction between two factor in this trait was significant , so biological yield increase with increaseing of humic acid concentration at 0 and 250 mg L concentration from glutamic acid , while at 500 mg L-1 concentration got this increasing but it decreased at 2ml L-1 concentration from humic acid but it (decreased ) was not significant and higher  of biological yield was 13.47 Mg ha-1 at 2ml L-1 humic acid + 250 mg L-1 glutamic acid in first season and 14.13 Mg ha-1 in second season.









Table 7.  Effect of humic acid and glutamic acid on biological yield Mg ha-1
	
Mean
	Season 2016-2017
Glutamic acid
	Humic acid

	
	500 mg L-1
	250 mg L-1
	0
	

	11.80
12.54
12.80
0.228
	12.71
13.19
13.01
	12.27
12.84
13.47
	10.43
11.60
11.92
	0
1 ml L-1
2 ml L-1
LSD 0.05
Mean
LSD 0.05

	
	  0.395
	

	
	12.97
	12.86
	11.32
	

	
	  0.228
	

	Mean
	Season 2017-2018
Glutamic acid
	Humic acid

	
	500 mg L-1
	250 mg L-1
	0
	

	12.58
13.07
13.25
0.208
	13.19
13.85
13.31
	13.00
13.18
14.13
	11.55
12.18
12.30
	0
1 ml L-1
2 ml L-1
LSD 0.05
Mean
LSD 0.05

	
	  0.361
	

	
	13.45
	13.44
	12.01
	

	
	  0.208
	





















From obtained data in this study, foliar spraying wheat plants with humic acid and glutamic acid at tillering and flowering stages with 2ml L-1 concentration from humic acid and 250 mg L-1 concentration from glutamic acid, because most of the studies traits significantly increased with spray by these acids at these concentrations.
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