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ABSTRACT 

A field experiment was conducted for the cultivation of wheat crop Triticum aestivum 

L. in one of the fields belonging to the extension farm experiments in Al-Mahnawiya 

belonging to the Extension Center in Babylon province during the winter season (2017-2018) 

to study the effect of adding humic acid in wheat bearing to water stress during branching 

stage and grains filling stage, In the experiment, three levels of humic acid were used (0: The 

control treatment, 20 kg.ha
-1

: Added to soil, 10 ml.L
-1

: Sprayed on the plant) which are 

symbolized by (H0, H1, H2), respectively. Three water stresses were also used: S0 is the 

control treatment, (S1) stopping irrigation in the branching stage, (S2) stopping irrigation in 

the grain filling stage. The experiment was applied within the classification of the 

Randomized Complete Blocks Design (R.C.B.D), in the order of split plots, with three 

replicates. Wheat seeds (Aba 99 cultivar) were cultivated which obtained from Agricultural 

Research Station in Babylon. Concentrations of nutrient elements have estimated of nitrogen, 

phosphorus and potassium in post-harvest soil. Plant height, number of branches, weight of 

1000 grains, Biologic yield, grain yield and harvest index, concentrations of nutrient elements 

(N, P, K) in grain, Protein and Leaves content of K were also estimated. The depth of 

irrigation water and its date were determined depending on the moisture of the soil and 

according to the depth of the plant root system . the results were as follows: The spraying 

treatment with humic acid (H2) was significantly excelled in most of the growth traits of 

wheat yield compared with the control treatment which gave (14.55 tons.h
-1

). The water stress 

at the grain filling stage (stopping irrigation) led to a significant increase in the leaves content 

of the proline compared to the two stages of water stress in the branches stage (S1) and non-

stress (S0). Water stress (S0) led to a significant increase in grain yield of (6.33 tons.h
-1

), 

which did not differ significantly from the treatment of water stress in the branching stage 

(S1), which amounted to (5.89 tons.ha
-1

) while the increase in the S0 treatment was compared 

to the stopping irrigation treatment S3 in the grain filling stage, which amounted to (5.50 

tons.h
-1

), an increase of 15.09%. The interaction treatment (H2S0) gave the highest values and 

for most of the study indicators of (16.10 and 6.60 tons.ha
-1

 Biologic yield and  grain yield, 

respectively, 38.61 g weight of 1000 grains). The interaction treatment (H2S3) gave the 

highest harvest index of 42.99% while the H1S3 treatment gave the highest leaves content of 

proline acid (3.10 mg.g
-1

). 

Research paper from MSC thesis for the first Author. 

من انبرونُن وبعض   اخم نحامض انهُىمُك والاجهاد انمائٍ فٍ محتىي اوراق انحنطةانتاثُر انمتذ

 مكىناته
 محمذ صلال انتمُمٍ               َحًُ انشمرٌ              َاسمُن

 كهُة انزراعة / جامعة انقاسم انخضراء

 انخلاصة

فٍ احذي انحمىل انراتعح نرجارب انًشرعح  .Triticum aestivum Lاجزَد ذجزتح حمهُح نشراعح يحصىل انحُطح      

( نذراسح ذاشُز اضافح 2018-2017الارشادَح فٍ انًهُاوَح انراتع انً انًزكش الارشادٌ فٍ تاتم خلال انًىسى انشرىٌ )

حايض انهُىيُك فٍ ذحًم انحُطح نلاجهاد انًائٍ فٍ يزحهرٍ انرفزعاخ ويزحهح ايرلاء انحثىب , حُس اسرعًهد فٍ 

كغى اضافح ارضُح .هـ 20يعايهح انسُطزج ,  0شلاز يسرىَاخ يٍ حايض انهُىيُك وهٍ ) انرجزتح 
-1

يم / نرز رشا  10و

 H1و H0عهً انُثاخ ( وهٍ يعايهح انًمارَح واضافح حايض انهُىيُك انً انرزتح وانزش تحايض انهُىيُك وريش نها )

( لطع انزٌ فٍ يزحهح انرفزعاخ S1وهٍ يعايهح انًمارَح , ) ( S0( تانرراتع , كًا اسرعًهد شلاشح اجهاداخ يائُح هٍ ) H2و

( ,S2  لطع انزٌ فٍ يزحهح ايرلاء انحثىب طثمد انرجزتح ضًٍ ذصُُف انمطاعاخ انًعشاج تانكايم ترزذُة الانىاح )
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( , انذٌ ذى انحصىل عهُه يٍ يحطح 99, سرعد سرعد تذور انحُطح صُف )اتاء  RCBDانًُشمح وتصلاز يكزراخ 

حىز انشراعُح فٍ تاتم لذرخ ذزاكُش انعُاصز انغذائُح نكم يٍ انُرزوجٍُ وانفسفىر وانثىذاسُىو فٍ انرزتح تعذ انحصاد انث

كًا لذر ارذفاع انُثاخ وعذد انرفزعاخ ووسٌ انف حثح وانحاصم انثاَهىجٍ وحاصم انحثىب ودنُم انحصاد , كًا لذرخ 

فٍ الاوراق . وحذد عًك ياء انزٌ يىعذ انزَاخ اعرًادا عهً  Kذٍُ ,فٍ انحثىب , انثزو N  ,P  ,Kذزاكُش انًغذَاخ 

ذفىلد يعايهح انزش تحايض  -الاسرُفاد انزطىتٍ نهرزتح وتحسة عًك انًجًىع انجذرٌ نهُثاخ وكاَد انُرائج كالاذٍ :

طٍ . هـ 14.55د )لُاسا تًعايهح انًمارَح انً سَادج يعُىَح فٍ اغهة صفاخ انًُى نًحصىل انحُطح وتهغ H2انهُىيُك 
 -1 

طٍ . هـ 6.10انحاصم انثاَهىجٍ , 
 -1

حاصم انحثىب(. وحمك الاجهاد انًائٍ فٍ يزحهح ايرلاء انحثىب )لطع انزٌ( انً  

( وعذو الاجهاد S1سَادج يعُىَح فٍ يحرىي الاوراق يٍ انثزونٍُ لُاسا تًزحهرٍ الاجهاد انًائٍ فٍ يزحهح انرفزعاخ )

(S0وادي الاجهاد ان . )( ًٍائS0 انً سَادج يعُىَح فٍ حاصم انحثىب تمًُح لذرها )طٍ . هـ 6.33
-1

وانرٍ نى ذخرهف كصُزا  

طٍ . هـ 5.89(, وانرٍ تهغد لًُرها S1عٍ يعايهح الاجهاد انًائٍ تًزحهح انرفزعاخ )
-1

فٍ حٍُ تهغد َسثح انشَادج نًعايهح  

طٍ . هـ 5.50وانرٍ تهغد لًُرها  S3ىب ( عٍ يعايهح لطع انزٌ فٍ يزحهح ايرلاء انحثS0انًمارَح )
-1

وتشَادج لذرها  

طٍ . هـ 6.60و 16.10اعهً انمُى ولاغهة يؤشزاخ انذراسح تهغد ) H2S0%. واعطد يعايهح انرذاخم  15.09
-1

حاصم  

د اعهً  دنُم حصاد وتهغ H2S3غى وسٌ انف حثح (. واعطد يعايهح انرذاخم  38.61تاَهىجٍ وحاصم انحثىب تانرراتع , 

 3.10اعهً يحرىي نلاوراق يٍ حايض انثزونٍُ تهغد لًُره  H1S3% فٍ حٍُ اعطد يعايهح انرذاخم  42.99لًُره 

يهغى.غى
-1

. 

 .م يٍ رسانح ياجسرُز نهثاحس الاولانثحس يسر

 

 

1. INTRODUCTION 
Wheat (Triticum estivum L.) is the first 

seed crops in the world in terms of 

importance, cultivated area and global 

production. It is considered the main food 

for more than one-third of the world's 

population (Jamali, 2000). Iraq, as in most 

other countries of the world, suffers from 

the reduction of rain and the scarcity of 

water resources, which has led to the 

reduction of water levels in the Tigris and 

Euphrates rivers, As well as the misuse of 

the sources of this water in agriculture by 

following a random style in the number of 

irrigation during the growing season, 

which requires reconsideration of how to 

ration water and exploitation in an optimal 

manner and increase attention to the 

rationalization water use in agriculture, and 

not to waste them, the creation of new 

technologies enable the crop to withstand 

the lack of water to expand the agricultural 

area when water is the determining factor, 

Because decrease in the supply of water to 

Iraq from neighboring countries, the 

adoption of scientific and accurate 

irrigation practices is a crucial issue and is 

very important. Wheat plants are exposed 

at certain times of their growth stages to 

the effects of water stress caused by the 

lack of moisture of the soil availability for 

the plant as a result of the lack of adequate 

water supply at the time of request, or not 

follow the schedule of scientific irrigation 

controlled when practicing irrigation or 

there may be a desire to apply deficit 

irrigation method to increase the efficiency 

of water use, which is an essential target 

for irrigation in dry and semi-dry regions 

of the world (Ghany Abd-El, 2012, Khan 

and Naqvi, 2011). Jones and Jones (1989) 

were more accurate in defining water stress 

as they defined stress as any force or 

adverse effect that disrupts normal activity 

of any plant. Humic acid is one of the 

commercial products of economic and 

effective and quick and harmless to 

humans and animals and plants 

(Anonymous, 2005) and contains many 

nutrient elements that lead to increase the 

growth and yield of the plant and It 

contains in its composition a carbon, 

nitrogen, hydrogen and oxygen in varying 

proportions, led to the formation of 

compounds of varying molecular weights. 

Humic acid is used to reduce the harmful 

effect of mineral fertilizers in soils 

(Hartwigson and Evans, 2000). The main 

purpose of the use of humic acid is because 

it is a humic substance that is nutritious to 

the plant (Anonymous, 2005). Zhang and 

Ervin (2004) demonstrated that adding the 

humic acid to the plant increases the 

internal Cytokinin with increased oxygen. 
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Therefore, the objective of this study is: 

the effect of adding of humic acid by 

spraying and added directly to the soil in 

increasing the tolerance of wheat for water 

stress in the branches stage and the grain 

filling stage considering as two critical 

stages and their effect on the wheat yield 

and its components and some traits of soil. 

 

2. MATERIALS AND METHODS 

A field experiment was conducted for 

the cultivation of wheat crop (Triticum 

aestivum L.) in the experiments field of the 

extension farm in Al-Mahnawiya 

belonging to the extension training center 

in Babylon province during the winter 

season (2018-2017), 8 km north of 

Babylon province, located at Latitude 32 ° 

31 'north and longitude 44 ᵒ21' To the east 

in a silty clay loam soil that falls within the 

level of the Typic Torrifluvent aggregates 

according to the US modern classification 

(Soll survey staff, 2006). The leveling and 

adjustment processes were conducted; the 

field was divided into three main replicates 

according to the order of the split-split 

plots in the Randomized Complete Blocks 

Design (R.C.B.D), with experimental area 

3 × 3. The samples were taken from the 

field soil represented by 10 samples for the 

depth 0-0.3 m, the soil samples were mixed 

and obtained from a compound sample. 

The soil samples were aerated, then 

grinded and sieved with a 2 mm diameter 

sieve. These samples were used to estimate 

the physical, chemical and fertility 

properties of field soil before cultivating. 

The experiment included the following 

treatments: 

Irrigation treatments (water stress): S0 

without stress, S1 Stress in the branches 

stage, S2 Stress in the grain filling stage. 

 Addition of humic to soil treatment (20 

kg.h
-1

), H2 Spraying the humic to the plant 

(10 ml.L
-1

). 

Treatments have become 3 × 3 × 3 = 27 

experimental units. 

 

Wheat seeds were cultivated (99 aba 

cultivar) (which was obtained from the 

Agricultural Research Station in Babylon) 

on 25 November 2017, with amount of 

seed 120 kg.ha
-1 

on the lines, It utilized 25 

cm between the lines. Each experimental 

unit contained 8 lines. The tri-

superphosphate fertilizer was added, with 

100 kg P.ha
-1

 at in one batch with the soil 

during cultivation. 

Nitrogen fertilizers were added by 200 

kg.N g
-1

 in the form of urea fertilizer (46% 

N) and potassium by 120 kg.Kg
-1

 in the 

form of potassium sulphate (52% K2O) in 

the two stages, first at the branches stage 

and the second at the elongation stage. 

The thickets were manually treated and the 

crop was harvested on April 5, 2018. 

 

 

 

Table 1: Physical properties of soil before cultivating. 

Properties  Unit  Value  

Sand  g.kg
-1

 155 

Silt  370 

Clay  475 

Texture   Silty clay loam 

Bulk density  g.m
-3

 1.31 

Real density = 2.65 
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Table 2: Chemical properties of soil before cultivating. 

Properties  Unit  Value  

Electrical conductivity  ds.m
-1

 3.55 

pH  7.69 

 Soil Organic matter 
g.kg

-1
 

6.44 

Carbonate minerals 247.41 

interchangeable capacity of positive ions Cmol.cal.kg
-1

 soil 27.22 

Gypsum g.kg
-1

 7.30 

Calcium 

Dissolved ions 

mmol.L
-1

 

8.20 

Magnesium 7.00 

Sodium 8.14 

Potassium 0.66 

Chloride 14.45 

Sulfates 9.33 

Carbonates Nill 

Bicarbonates 6.21 

Nitrogen availability 
mg.kg

-1
 soil 

41.41 

Phosphorus availability 14.55 

Potassium availability 220 

 

Studied traits  

1- Weight of 1000 grain (g) 

     The 1000 grain was randomly taken 

from the previously harvesting yield of m
2
 

of each sub-plot experimental unit and 

weighed by a sensitive balance to represent 

the weight of 1000 grain and then returned 

to the product. 

2- The biologic yield (tons.ha
-1

) 

It was obtained from the dry matter yield 

(grain yield + straw yield) of the area per 

m
2
 harvested from each sub-plot 

experimental unit and the weight turned to 

tons.ha
-1

 (Donaldson, 1996). 

3- Grain yield (tons.ha
-1

) 

At maturity, 1 m
2
 of each experimental 

unit was harvested, dried, and then take the 

total weight of the yield and isolate the 

spikes from the straw and extracted the 

weight of the grain after the separation. 

4- Harvest index (%) 

 It was calculated from the following 

equation (Gouzalez, 2007): 

Harvest index (%) = 
                 

                
  100 

5- Extraction and estimation of 

amino acid (proline) in plant leaves 

 

       A method of (Bates etal., 1973) was 

used. Proline was extracted by adding 10 

ml of Sulfosalicylic Aqueous acid, its 

concentration of 30% to fresh sample (5 g) 

of plant, the sample was squashed then 

filtered and taken 2 ml of leachate and 

added 2 ml glacial acetic acid. The sample 

was then heated with the reagent in a water 

bath for 1 h after which the sample was 

refrigerated and 4 mL of Toluene was 

added and the tube was well churned for 

20 seconds and leave at room temperature. 

The Toluene layer and what contain it of 

the proline are separated from the mixture. 

From this upper layer, 1 ml is taken and 

the absorption degree is measured using a 

spectrophotometer at a wavelength of 520 

nanometers using the equation: 

Proline ( g
-1

 fresh weight) = 
             

                          
 × 1.47 

 

3. RESULTS AND DISCUSSION 

Biologic yield 

     The results of the statistical analysis 

indicated that the addition of humic acid 

and water stress and their interactions had 

a significant effect on the increase of the 

Biologic yield. Table (3) shows that the 

adding the acid of the humic has led to the 

increase of the biologic yield (tons.ha
-1

), 

which gave the highest value of biologic 

yield (14.55 tons.ha
-1

) compared to the (H1 
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and H0) treatments which gave (14.16, 

13.60 tons.ha
-1

), with an increase of (2.75, 

6.99%),  respectively. It is also noted from 

the same table that the water stress 

treatments have significantly affected the 

biologic yield trait, its highest value was in 

the control treatment (H0), which 

amounted to 15.31 tons.ha
-1

 in terms of the 

two stages of water stress in the branching 

stage and the grain filling stage which 

amounted to (14.04, 12.97 tons.ha
-1

). The 

results also showed that the bi-interaction 

between water stress and the humic acid 

has led to increase the biologic yield trait, 

where the interaction treatment H2S0 

recorded the highest value of (15.31 

tons.ha
-1

) while the interaction treatment 

H0S2 gave the lowest value, which 

amounted to (12.61 tons.ha
-1

), with an 

increase of 27.68%. 

Table 3: Effect of the addition of humic acid and water stress and their interactions in 

the Biologic yield (tons.ha
-1

). 

         Stage 

Humic 

acid 

Control treatment 

S0 

Branches stage 

S1 

The grain filling stage 

S2 

Average 

H0 14.30 13.90 12.61 13.60 

H1 15.53 14.00 12.95 14.16 

H2 16.10 14.21 13.35 14.55 

Average 15.31 14.04 12.97  

L.S.D 0.05 

 

H S H ×S 

0.15 0.15 0.65 

 

The grain yield (tons.ha
-1

) 

      The results of the statistical analysis 

show that the addition of the Humic acid 

and the water stress and their interaction 

between them have significantly affected 

the grain yield trait of the wheat crop, as 

the addition of the humic acid has 

increased the grain yield and the highest 

value was in the spraying treatment (H2), 

which amounted to (6.10 tons.ha
-1

) while 

the lowest value was for the control 

treatment, which amounted to (5.72 

tons.ha
-1

), with an increase of 6.64%. The 

water stress has a significant effect on 

grain yield, the control treatment (S0) gave 

the highest value was in  which amounted 

to (6.33 tons.ha
-1

) compared to the two 

stress treatments in the branching stage and 

grain filling stage, which amounted to 

(5.89 and 5.50 tons.ha
-1

), with an increase 

of (7.47 and 15.09%), respectively. The 

effect of the bi-interaction between the 

addition of the humic acid and the water 

stress significantly affected the increase in 

the grain yield, the treatment of H2S0 gave 

the highest value was (6.60 tons.ha
-1

) while 

the interaction treatment H0S2 recorded the 

lowest value of (5.25 tons.ha
-1

), with an 

increase of 25.71%. 

 

Table 4: Effect of the addition of humic acid and water stress and their interactions in 

the grain yield (tons.ha
-1

) 

         Stage 

Humic 

acid 

Control treatment 

S0 

Branches stage 

S1 

The grain filling stage 

S2 

Average 

H0 6.15 5.75 5.25 5.72 

H1 6.25 5.93 5.56 5.91 

H2 6.60 6.00 5.71 6.10 

Average 6.33 5.89 5.50  

L.S.D 0.05 

 

H S H ×S 

0.10 0.10 0.76 
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The harvest index 

      The percentage of grain weight to the 

weight of the rest of the plant parts on the  

 

 

surface of soil is called the harvest index 

(Attiya and Wahib, 1989). Table 5 shows 

that the addition of humic acid has 

significantly increased the harvest index. 

The spraying treatment with humic acid 

gave the highest harvest index of 42.14% 

while the lowest value of the harvest index 

was at the treatment of adding humic acid 

to soil which gave of (41.87%). The water 

stress had a significant effect on the 

harvest index, and gave water stress in the 

branching stage the highest harvest index 

was 42.52% compared to the water stress 

in the branching stage and the control 

treatment (without water stress), which 

reached (42.06, 41.43%), respectively, The 

effect of the interaction between the 

addition of the humic acid and the water 

stress had a significant effect on the 

harvesting index. The highest value of the 

harvesting index was at the H0S0 treatment, 

which gave 43.00% compared to the 

lowest value of the harvesting index at the 

H1S0 treatment, which recorded 40.31% %. 

 

Table 4: Effect of the addition of humic acid and water stress and their interactions in 

the grain yield (tons.ha
-1

) 

         Stage 

Humic 

acid 

Control treatment 

S0 

Branches stage 

S1 

The grain filling stage 

S2 

Average 

H0 43.00 41.39 41.63 42.00 

H1 40.31 42.35 42.95 41.87 

H2 40.99 42.45 42.99 42.14 

Average 41.43 42.06 42.52  

L.S.D 0.05 

 

H S H ×S 

0.03 0.03 1.75 

 

The weight of 1000 grain (g) 

     Table (6) indicates that all the indicators 

of the study represented by the spraying of 

humic acid, adding humic acid the soil, 

water stress and their interactions have 

significantly affected the weight of 1000 

grain. It is noted that the addition of the 

humic acid led to increase the weight of 

1000 grain, its highest value when the 

spraying treatment with the humic acid 

(H2) of (37.15 g) compared to the 

treatments of H1 and H0, which amounted 

to (36.83, 36.49). The spraying treatment 

of with humic acid did not differ 

significantly from the H1 treatment. 

However, the percentage increase in the 

treatment of H2 from H0 treatment was  

 

1.81%. As for the effects of water stress 

treatments, the control treatment (S0) gave 

the highest value of the weight of 1000 

grain of 38.40 g compared to the two water 

stress treatments in the branching stage and 

the grain filling stage, which amounted to 

(36.72, 35.34 g), with an increase of (4.57, 

8.66%), respectively, It is also noticed 

from the same table that the interaction 

treatments between the addition of humic 

acid and water stress had significantly 

affected the weight of 1000 grain. The 

highest value of this trait was at the 

interaction treatment of H2S0 of (38.61 g), 

while the lowest value at H0S2 treatment, 

which amounted to (34.95 g), with an 

increase of 10.47%. 
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Table 4: Effect of the addition of humic acid and water stress and their interactions in 

the weight of 1000 grain (%). 

         Stage 

Humic 

acid 

Control treatment 

S0 

Branches stage 

S1 

The grain filling stage 

S2 

Average 

H0 38.10 36.41 34.95 36.49 

H1 38.50 36.75 35.25 36.83 

H2 38.61 37.00 35.83 37.15 

Average 38.40 36.72 35.34  

L.S.D 0.05 

 

H S H ×S 

0.05 0.38 0.38 

 

The leaves content of proline 

     Table (7) shows that the effect of the 

addition of humic acid and water stress and 

their interactions in the leaves content of 

proline of the wheat plant (mg.g
-1

) has 

significantly affected the increase in the 

wheat leaves content of proline, It is noted 

that the effect of the addition of humic acid 

was significant in the reduction of proline 

where the treatments H1 and H2 decreased 

from the control treatment by a reduction 

ratio of (10.8, 15.2%), respectively. As for 

the treatments of water stress, it is noticed 

from the same table that there is a  

 

significant effect of water stress. This trait 

has increased in the two water stresses at 

the branching stage and the grain filling 

stage for the treatments (S1 and S2), with 

an increase of (35.94, 11.07%), 

respectively, compared to the control 

treatment (S0). The effect of the interaction 

between the addition of humic acid and 

water stress significantly affected the 

wheat leaves content of proline, the highest 

value was at H0S2 treatment of (3.60 mg.g
-

1
) while the lowest value at the treatment 

of H2S0 was (1.25 mg.g
-1

), with an increase 

of 188%. 

 

Table 4: Effect of the addition of humic acid and water stress and their interactions in 

the leaves content of proline (mg.g
-1

). 

         Stage 

Humic 

acid 

Control treatment 

S0 

Branches stage 

S1 

The grain filling stage 

S2 

Average 

H0 1.55 2.34 3.60 2.50 

H1 1.41 2.18 3.10 2.23 

H2 1.25 2.00 2.15 1.8 

Average 1.40 2.17 2.95  

L.S.D 0.05 

 

H S H ×S 

0.24 0.24 0.85 

 

      Tables (3, 4, 5, 6, 7) shows that the 

addition of the humic acid to the spraying 

treatment (H2) led to an increase in the 

biologic yield of the wheat plant, the grain 

yield, the harvest index, and the weight of 

1000 grain except for the leaves content of 

proline as shown in Table (7)., which 

confirms the importance of this acid 

because it contains nutrient elements 

availability for absorption by the plant as 

well as improving the soil structure and 

increase its porosity, which led to the 

penetration of roots in it, for absorption of 

nutrient elements availability and reflected 

in the increase in the strength of vegetative 

growth and it activity, which reflected 

positively in the increase in the number of 

branches (Havlin et al., 2005). The 

spraying of humic acid increases 

vegetative growth and increases the 

efficiency of photosynthesis and leaf area 
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of the plant. This increases the 

permeability of cellular membranes, 

stimulates enzymatic reactions, increases 

cell division, elongation etc, and increase 

the production of plant enzymes and 

stimulates intracellular vitamins. Its 

positive effect increases soil nutrient 

absorption (Brunetti et al., 2006), leading 

to an increase in grain yield and the weight 

of 1000 grains, which is positively 

reflected on the biologic yield and harvest 

index (Ghorbani et al., 2010). These results 

agree with (Sebastiano et al., 2005), which 

found significant increase in the biologic 

yield , the grain yield, the weight of 1000 

grain, and the harvest index for the wheat 

plant when the spraying the humic acid on 

the plant compared to the control 

treatment. Humic acid has great 

importance in plant nutrition because it 

slowly increases the release of plant 

nutrients, increases the exchange capacity 

of ions and also increases the interaction of 

the micro elements. This is reflected 

positively on plant growth and its 

functional performance, which leads to 

increased straw and grain yield, thus 

increasing the biologic yield due to 

increased nitrogen content in the plant. 

(Gulser and Ayas, 2005). The addition of 

hemic acid increases the indicators of the 

study (Rahmat etal., 2010), which found a 

significant increase in the weight of 1000 

grain, grain yield, the harvest index and the 

biologic yield when adding the humic acid, 

with two levels of (1.5, 3 kg.ha
-1

) 

compared to the control treatment. This 

agrees with (Abbas et al., 2014), which 

showed a significant increase in the 

biologic yield, the grain yield and the 

harvest index when spraying the humic 

acid on the plant, with two levels of (3000, 

6000 ml.ha
-1

) compared to control 

treatment (Without adding). EL-Bassionny 

et al., (2014) showed significant 

differences in the weight of 1000 grains, 

grain yield, biologic yield, and harvest 

index when adding different levels of 

humic acid compared with the control 

treatment because of its great role in 

providing nutrient elements that support 

Plant growth which positively affects the 

increase of all the above study indicators 

(Awad, 2002). The effect of the proline 

content may be attributed to the role played 

by organic acids, including the humic acid 

in the ability of the soil to hold water for a 

longer period, which reduced the adverse 

impact of water stress, the content of these 

acids of nutrient elements, including 

nitrogen, phosphorus and potassium where 

the latter works in the limit the risks of the 

dehydration or dilution and regulate the 

plant's osmotic pressure and increase the 

processing of plants well with the element 

of potassium so increase its ability to retain 

water due to low rate of transpiration, 

which is due to the Potassium control on 

the mechanism of opening and closing the 

Stoma (Abu Dahi and Al-Younis, 1988). 

The tables also show that low water stress 

led to increase the biologic yield, the 

weight of 1000 grain and the grains yield 

excluding the harvesting index as shown in 

Table (6) and the leaves content proline as 

shown in Table (7), while those indicators 

decreased by increasing the water stress in 

the branching stage and the grain filling 

stage, In the low water stress, nutrient 

elements, especially nitrogen, phosphorus 

and potassium, are more availability to the 

plant, increasing their absorption, which in 

turn leads to increased cell growth, 

fragmentation and regularity of 

photosynthesis with increased 

accumulation The dry matter in the wheat 

plant at low water stress and the situation 

is reversed by increasing water stress,  this 

agrees with (Al-Salmani et al., 1986), who 

indicated to that the biologic yield of wheat 

and grain increase increased soil moisture 

due to the effect of water in the growth 

(Gholami and Asdollahi, 2008), which 

indicated that the accumulation of dry 

matter decreased by (4.8, 26.5%) when the 

wheat crop was exposed to water stresses 

in the branching stage and the grain filled 

stage, respectively. As for the harvest 

index as shown in Table (5), it is noticed 

that low water stress led to a decrease in 
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the harvest index (%) because the increase 

in straw is more than the increase in grain 

yield, this trait increased with increase 

water stress. This may be due to the fact 

that in the case of low water stress 

(control), the plant environment conditions 

are suitable, which leads to increased 

absorption of water and nutrients, and the 

biological processes are at their best and 

thus increase both the economic yield 

(grain) and the biologic yield, In the cases 

of high water stress in the branching stage 

and the grain filling stage, the harvesting 

index increases. This may be due to the 

lack of water in the soil being, which leads 

to a lack of the water and nutrients 

absorption, This is consistent with 

(Hochman, 1982; Ismail et al., 1999), who 

reported that the harvest index increases 

when different cultivars of wheat are 

exposed to water stress in all wheat 

growing stages Including the branching 

stage and the grain filling stage compared 

to low water stress, The results indicated in 

Table (7) that the leaves content of proline 

for wheat plant in the branching stage and 

the grain filling stage, from it notes that the 

plant leaves content of proline in the water 

stress of these two stages was high and 

decreased this index with decreasing water 

stress. The lowest content for it in low 

water stress (control), since this acid 

resulted from the destruction of protein and 

the formation of other amino acids, such as 

Aspartic and Glutamic, most of which have 

harmful effect of the effectiveness of 

enzymes, causing the dormancy of buds 

and seeds when collected in large 

quantities, especially in the grain filling 

stage, which is considering as a critical 

stage of the wheat growth stage, which is 

the opposite of the proline acid, which has 

little effect. Therefore, the conversion of 

these acids into the proline is one of the 

defensive means to reduce the effect of 

these acids (Stewart, 1983) as the proline 

gathers in all parts of the plant, all of 

which are subject to water stress It can also 

be attributed to the fact that the exposure 

of wheat plant to water stress, especially in 

the branching stage and the grain filling 

stage occur some of the biochemical 

reactions within the cells of the plant, 

which leads to the accumulation of some of 

the nitrogen compounds such as amino 

acids, especially amino acid (proline), this 

agrees with (Bartels, 2007; Farhd et al., 

2011) who found an increase in the leaves 

content of proline with increasing water 

stress on the plant or may increase the 

accumulation with increased water stress 

due to the formation of new Proline under 

water stress conditions, with different 

stages of plant growth. Palfi et al., (1973), 

and (Rashmi and Agarwal, 1998) found 

that the reason for the formation of a new 

free prolin under water stress conditions is 

the result of the conversion of Glutamic 

acid to free proline or low prolulin 

oxidation under water stress conditions or 

the destruction of proteins rich in 

propylene, The accumulation of this acid in 

the leaves of wheat plant was low in the 

branching stage compared to its content in 

the grain filling stage as the increase in 

water stress lead to increased content of 

proline in the leaves, especially in the 

guard cells, which leads to lower water 

stress in these cells, increasing its ability to 

absorb water, because proline works as a 

storehouse of metabolic substances within 

the cell that regulates osmosis, This agree 

with (Hasegawa et al.,1984; Zhu, 2000), 

who indicated that increased water stress 

led to an increase leaves wheat content of 

proline in the branching stage and the high 

content in the grain filling stage. These 

results are consistent with (Castro and 

Alfredo, 2002), who noted that the 

intensity of water stress led to increase the 

leaves content of proline, The effect of bi-

interaction between the spraying of humic 

acid on the plant and the addition of the 

humic acid to the soil with the water stress 

treatments represented by the control 

treatment S0 (without water stress), water 

stress in the branching stage S1 and water 

stress in the grain filling stage, The H2S0 

treatment was excelled in the increasing 

the study indicators for the biologic yield, 
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the grain yield and the weight of 1000 

grain except for the harvesting index and 

the wheat leaves content of proline, this 

may be due to the organic acid content of 

the nutrient elements and the increase of N, 

P, K% in the grain. The importance of 

these nutrient elements comes from their 

role in many physiological processes, in 

particular the transfer and storage of 

substances and the relationships of water 

within the plant (Havlin et al., 2005), This 

may be due to the fact that in the case of 

low water stress, the root growth is dense, 

resulting in a larger soil volume and 

increased nutrient uptake in which they 

were dissolved or exchanged (Ebtisam, 

2010). These results are consistent with 

(Shahryari, 2016) led to a significant 

increase in the biologic yield,  weight of 

1000 grains,  grain yield except for the 

harvesting index under the water stress 

conditions of the different stages of plant 

growth and when adding 400 ml per 50 L 

compared to the control treatment. 
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