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ABSTRACT  

       Two field experiments were conducted in the Experimental Farm of Sids 

Agricultural Research Station, ARC, Beni-Suef Governorate, Egypt on wheat to     

determine the possibility of reducing tillage processes and irrigation number by 

added humic acid and its effect on wheat productivity and soil properties after wheat 

harvest . The experimental design were split –split design , where tillage systems( no 

tillage , N T and conventional tillage , C T ) were arranged in main plot , while 

irrigation numbers (4,I1 and 5,I2 irrigations ) were conducted in sub plot . Whereas 

,sub sub plots were occupied by humic acid treatments (0,0 H1 ,12 H2 and 24 , H3 kg 

humic acid ha
-1

 as soil application ).The results indicate that direct sowing (NT) 

improved soil organic matter content  ,bulk density and soil water relations 

(increased soil available water and decreased wilting point ) , while conventional  

tillage (CT) increased yield and its components of wheat than no tillage .Irrigated 

wheat plants with five irrigation increased yield and it components than irrigated four 

irrigation .Increasing humic acid levels were significantly improved soil pH , soil 

organic matter, soil bulk density , water relations , soil available N,P and K and yield 

and its components of wheat . The results of the interactions show that no tillage 

system with 24kg  ha
-1

 humic acid as soil application under irrigated wheat plant four 

times gave wheat  productivity equal to those under conventional tillage and irrigated 

five times . this means that it could reduced the tillage cost and save one irrigation 

and improved soil properties and fertility .  

Key words: Tillage , irrigation , humic acid ,some soil properties and fertility and 

wheat productivity. 

INTRODUCTION                                                    

        Total wheat consumption has increased drastically over the past many decates, 

partially due to the an overall population growth . Accordingly ,wheat production do 

not meet the local consumption ,also efforts had been pared for increasing yield per 

unit area using improved varieties and good agronomic practices .   

         Tillage is the most important operation for crop production . Strudley et al 

(2008) mentioned that ,tillage is defined as mechanical operations of soil for crop 

growing ,which affects many physical soil properties such as soil temperature as well 

as soil water retentions and infiltration rate .Irshad et al., (2007) reported that there 

are two types of tillage ,conventional tillage and conservation or no tillage . 

Conventional tillage includes many operation ,which aims to integrate plant residues 

and organic manures into soil (Vakali et al ,2011) , while conservation or no tillage is 
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the method of seedbed preparation that contains plant residues mulch and left the 

surface of soil roughness as the basic feature (Lal,1990 ) .  Many number of serial 

passes are required for land preparation to left soil surface bare and uncovered till 

crop grow and development, consequently exposed the land for wind and 

precipitation resulting nutrient loss and soil erosion (Wells et al., 2013) . In addition , 

Hobbs et al (2008) showed that conventional tillage is affecting soil productivity due 

to erosion and organic matter degradation .The conventional tillage is high in cost , 

complex ,slow , labor intensive and requires more energy , therefore it is not 

ecofriend system (Tebrugge and during , 1999) . They added that the ecological 

disadvantage of this system include :Soil compaction caused by recurrent  machinery 

use over the soil ,reduction in soil organic matter as well as soil erosion .On the other 

hand , reduced or no tillage is ecofriendly system which requires less passes of the 

land ,  saved time , reduced cost ,energy , soil erosion , nutrient loss through leaching 

. In this concern , Mosaddeghi et al.,(2017) indicated that no tillage enhanced 

physical properties comparing with conventional tillage 

         Irrigation is one of the most important factors ,which has played the greatest 

role in crop production .It supply soil moisture at different growth stages to obtain 

economically and maximum yield of crops. Baquedano and Castillo (2006) reported 

that water is most important in various metabolic activities , where its deficiency 

caused water stress in vegetation in combination with plant , climate and soil . Plant 

can tolerant water stress by maximizing water absorption through absorbing ground 

water by deep roots or minimizing water loss , etc (Kozlowski and Pallardy ,2002) 

.Moreover , El- Shanhorey (2015) mentioned tha water is the major component in 

plant tissue , where it consider the reagent in leaf chemical reaction , a solvent for 

mineral and metabolites and its translocation for all enlargement and division He 

added that many of physiological activities needed for growth are negatively 

influenced under severe water stress , resulting in death of plant . 

         Humic acid is a major constituent of humic materials , which resulted from 

biological decomposition of organic matter . It contain carboxyl and phenolic groups 

, that it can functionally as di or tri basic  acid (Zhang et al ,2013 ). These organic 

complex affect soil physical and chemical properties (Schanitzer , 1992 ) , enhanced 

nutrient uptake (Mackowiak et al ,2001) , increased root length (Cenellas et al ,2002) 

and improved plant fresh and dry weight (Chen et al ,2004). In addition , Salman et 

al (2005)  indicated that humic acid supply plants with nutrients , improved soil 

fertility , help the plant to tolerant the drought enhancing the water relations of soil , 

improved seed germination , improved soil drainage and aeriation , increased protein 

and nutrient content in most plants and enhanced microorganisms activity ; 

consequently increased plant productivity .  

         This investigation was conducted to study the effect of tillage system  and 

humic acid application under water stress conditions on physical and chemical soil 

properties after wheat harvest as well as wheat productivity .        
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MATERIALS AND METHODS 

Two field experiments were conducted at Sids Agric. Res. Station, Beni-Suef 

Governorate, ( Lat .29
  ْ
 04 N , Long .31

  ْ
. 06 E and 30.40 m above the sea level (  

ARC, Egypt during the two successive seasons of 2017/2018 and 2018/2019 to study 

the effect of irrigation numbers and humic acid application under two tillage system 

on wheat productivity and soil properties and fertility after harvest . Tillage  

treatments (T) were no tillage (T1) as direct sowing and one tillage (T2) as one pass 

of a disk , while irrigation treatments (I) without put planting irrigation in 

consideration were :four irrigations (I1) at 20,40,70 at 100 days ; and five irrigation 

(I2) at 20,40,70,100, and 125 days from planting . Whereas , humic treatments (H) 

were : 0.0 (H1) , 10.0 (H2) and 24 (H3) kg h
-1

humic acid .The experimental soils were 

clay  in texture for surface soil sample having pH of 8.01 and 8.0 ,EC of 1.23 and 

1.35 dSm
-1

 and soil organic matter of 2.13 and 2.36 % ,as well as bulk density of 

1.22 and 1.20 (gm
_3

), soil available water  of 22.57and 22.26 (ug g
-1

),witting point of 

20.40 and 20.11 (ug g-1 ) and soil available N,P and K of 23.5 and 21.1 ;15.2 and 

16.7 ; and 185 and 192 ug g
-1

 , in both growing seasons , respectively (according to 

A.O.A.C , 1980 ) . The experimental design were split –split in completely 

randomized block in four replications . The tillage treatment were arranged in the 

main plots , while treatments were applied in sub – sub plots. Wheat grains (c.v.Beni 

– Suef 5 ) were sowing at 15 and 20 November in both seasons , respectively in plots 

( 10.5 m
2
 = 1/450 ha ) . Nitrogen and potassium fertilizers were added at rate of 179 

kg N ha
-1

  and 57 kg K ha
-1 

 as ammonium nitrate (33.5 % N )  and potassium 

sulphate 48 kg K ha
-1

 in two equal doses , the first before the first irrigation and the 

second before the second one . Also , phosphorus fertilizer was added before sowing 

during the land preparation at rate of 53 kg p2o5 ha
-1 

 as superphosphate fertilizer 

(15.5 %P2O5 ) . Other cultural practices for wheat production were done as in district 

. At 75 days from sowing ten plants were  taken to determine some wheat growth 

parameters such as plant height , dry weight plant 
-1

 and number of tillers plant
-1

 ; 

also ten plants were randomly  taken to measure  some yield components , namely, 

number of spikes m
-2

 , number of grains spike
-1

 and 1000 – grain weight (g) . Also , 

grain and straw yield were measured for all plot and converted to ton ha
-1

 . Grain and 

straw samples were taken to determine N,P and K contents ( as the method described 

by Chapman and Pratt , 1961) . Surface soil samples were taken from each plot  

before sawing and after wheat harvest to determine some soil properties ,i.e., pH , 

EC , soil organic matter , soil available N ,P and K as well as soil bulk density , 

available water and wilting point  (according to A.O.A.C.,1980) . All collected data 

were subjected to the statistical analysis according the procedure described by 

Gomez and Gomez (1993) . Means of treatments were compare using Duncan 

Multiple Range Test at 5% level of probability . 
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RESULTS 

Physical soil properties: 

           Data in Table (1) represent the effect of tillage system , irrigation number and 

humic acid application on soil properties ,i.e., pH ; EC , soil organic matter , bulk 

density , soil available water and welting point after wheat harvest . The data reveal 

that soil organic matter, soil available water and welting point were significantly 

improved due to no- tillage system and humic acid application, while soil pH and 

bulk density were enhanced only under humic acid treatments . On the other hand  , 

soil salinity did not respond to any of studied treatments . It is obvious to mentioned 

that increasing humic acid levels increased its effect on soil properties .Also , it 

worthy to notice that no – tillage had a slightly insignificant effect on increasing soil 

bulk density. The soil properties and water relations did not respond to the 

interaction between treatments . 

Table (1) .Some soil properties and water relations as affected by tillage system , 

,number of irrigations and humic acid . 

"Means  having some letter ont significant differ at 5% level of probability "   

Soil fertility :        

      The  effect  of tillage system ,irrigation number and humic acid on soil fertility , 

namely , soil available N ,P and K are given in Table (2) . The data clearly show that 

soil available N ,P and K  were affected only by humic acid application , while 

tillage system or irrigation number did not affect nutrient availability after wheat 

harvest . Increasing humic acid were gradually increased soil available N , P and  K . 

The increment in soil available N , P and  K after harvest due to 24 kg ha
-1 

 humic 

acid reached to 8.1 , 22.9 , 11.0 , 24.3 , 6.1 and 11.8 % comparing with ,without and 

10.0 kg ha
-1

 in the first season , respectively . Same trends were obtained in the 

second season . The soil fertility did not affected by the interaction between 

treatment . 

 

T
re

a
tm

en
ts 

 

pH 

 

EC 

 

O.M 

B.D 

( g cm
-3

) 

Soil available 

water(%) 

Wilting point 

(%) 

1
st 

8.0 
2

nd 

8.1 

1
st 

1.23 

2
nd 

1.35 

1
st 

2.23 

2
nd 

2.36 

1
st 

1.22 

2
nd 

1.20 

1
st 

22.57 

2
nd 

22.26 

1
st 

20.40 

2
nd 

20.11 

Main effect of tillage system (A) : 

T1 

T2 

7.69 

7.59 

7.69 

7.59 

1.21 

1.22 

1.33 

1.13 

2.28
a
 

2.14
b 

2.49
a
 

2.36
b 

1.25
a 

1.21
b 

1.23
a 

1.19
b 

22.53
a 

20.36
b 

22.19
a 

19.89
b
 

20.33
b 

22.50
a 

20.21
b 

22.51
a 

Main effect of irrigation number (B) : 

I1 

I2 

7.96 

7.96 

7.95 

7.95 

1.22 

1.21 

1.31 

1.33 

2.21 

2.22 

2.41 

2.43 

1.22 

1.23 

1.20 

1.22 

21.44 

21.45 

21.05 

21.03 

21.42 

21.41 

21.35 

21.37 

Main effect of humic acid (C ) : 

H1 

H2 

H2 

8.02
c
 

7.95
b
 

7.91
a
 

8.01
c
 

7.95
b
 

7.91
a 

1.21 

1.22 

1.22 

1.33 

1.32 

1.31 

2.10
c 

2.21
b
 

2.23
a
 

2.33
c 

2.42
b 

2.54
a 

1.20
c 

1.23
b 

1.26
a 

1.19
c 

1.21
b 

1.24
a 

20.59
c 

21.10
b 

22.66
a 

20.08
c 

20.85
b 

22.44
a 

22.27
a 

21.76
b 

21.76
c 

22.32
a 

21.55
b 

21.55
c 
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Table(2). Soil available N,P and K as affected by tillage system ,number of 

irrigations and humic acid .  

 

Treatment 

N (ug g
-1

) P (ug g
-1

) K Ug g
-1

) 

1
st 

23.25 
2

nd 

21.10 

1
st 

15.2 

2nd 

16.7 

1
st
 

185 

2
nd 

192 

The main effect of tillage system (A) 

T1 

T2 

23.89 

24.09 

21.63 

21.90 

18.65 

18.55 

15.15 

15.15 

189.92 

190.25 

177.35 

178.57 

The main effect of irrigation number (B) 

I1 

I2 

23.98 

24.08 

21.82 

21.72 

18.57 

18.63 

15.13 

15.17 

190.05 

190.17 

178.o2 

177.90 

The main effect of humic acid (C ) 

H1 

H2 

H3 

21.34
c 

24.35
b 

26.33
a
 

19.55
c 

21.50
b 

24.25
a 

16.60
c 

18.58
b 

20.64
a 

15.15 

17.13 

19.18 

179.85
c 

189.45
b 

201.02
a 

165.38
c 

177.48
b 

191.03
a 

Growth and yield component parameters:  

        The effect of growth parameters ,i.e. plant height , dry weight plant
-1

 and 

number of tillers plant
-1

 and yield components parameters , namely , number of 

spikes m
-2

 ,number of grains spike and 1000 – grain weight as affected by tillage , 

irrigation and humic acid treatments are given in Tables (3 a,b ) and( 4 a,b) . The 

data show that all studied growth and yield component parameters, except seed 

weight are higher under (CT) than (NT) system . The increment of these parameters , 

except 1000 – grain weight due to (CT) system reached to 1.8 , 6.2 , 4.8, 3.8 and 

5.0% over (NT ) system , respectively in the first season . The corresponding 

increasing in the second season were 2.5, 8.3, 4.2, 4.5 and 5.5 % in the 

abovementioned respect . As for irrigation number , the data clearly indicate that 

irrigated wheat plant five irrigation significantly increased all studied growth and 

yield component parameters when compared to four irrigations . These treatment 

increases were 1.4,0.3,1.6,1.7,0.9 and 7.0 % , respectively in the first season . Some 

trend were obtained in the second season . With respect to humic acid , the results 

reveal that , the humic acid application  had a positive effect on these parameters , 

except seed weight . Increasing humic acid up to 24 kg ha
-1

 humic acid increased 

these parameters by about 3.0, 20.8 , 4.2, 5.0 and 9.0 % over without humic acid in 

the first season , respectively . Similar trends were obtained in the first season . 

Considering the effect of the interaction between treatments , the data show that 

growth and yield component parameters , except seed weight were affected . only by 

three way interaction among the three factors (AXBXC) , where four irrigation  

under no tillage and 24kg ha-1humic acid gave growth and yield component 

parameters , statistically equal to five irrigation . In general , the highest values of 

these parameters were achieved under the treatment of (CT ) + five irrigation + 24kg 
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ha-1 , or (CT)  or (NT) + 5 or 4 irrigation + 24kg ha 
-1

 humic acid . However , the 

treatment of (NT) + 4 irrigation + no humic acid exhibited the lowest ones .  

Table(3.a)Plant height, dry weight and number of tiller splant
-1

 at 75 days age 

as affected by tillage system ,irrigation number and humic acid . 

"Means  having some letter ont significant differ at 5% level of probability 

Table (3.b) Plant height, dry weight /plant and number of tillers /plant
-1

 at 75 

days age as affected by three way interaction. 

"Means  having some letter ont significant differ at 5% level of probability  

 

 

 

Treatments Plant height (cm) Dry weight plant
-1 

(g) Number of tillers plant
-1

 

1
st 

2
nd 

1
st 

2
nd 

1
st 

2
nd 

The main effect of tillage system (A) : 

(NT) T1 

(CT) T2 

31.02
b 

31.58
a 

30.57
b 

31.32
a 

1.95
b 

2.07
a 

1.92
b 

2.08
a 

3.10
b 

3.25
a 

3.07
b 

3.20
a
 

The main effect of number of irrigation (B) : 

I1 

I2 

31.08
b 

31.52
a 

30.79
b 

31.10
a 

1.98
b 

2.04
a 

1.96
b 

2.04
a 

3.15
b 

3.20
a 

3.12
b 

3.16
a 

The main effect of humic acid (C): 

 

H1 

H2 

H3 

 

30.83
c 

31.35
b 

31.75
a 

 

30.45
c 

30.93
b 

31.46
a 

 

1.83
c 

2.00
b 

2.21
a 

 

1.78
c 

1.99
b 

2.24
a 

 

3.11
c 

3.18
b 

3.24
a 

 

3.09
c 

3.13
b 

3.20
 

 

Treatments 

Plant height(cm) Dry weight-1  (g) Number of tillers plant
-
 

1
st
 2

nd 
1

st
 2

nd 
1

st
 2

nd 

T1xI1x H1 

T1xI1xH2 

T1xI1xH3 

T1xI2xH1 

T1xI2xH2 

T1xI2xH3 

T2xI1xH1 

T2xI1xH2 

T2xI1xH3 

T2xI2xH1 

T2xI2xH2 

T2xI2xH3 

30.2
d 

30.7
cd 

31.3
b 

30.8
bc 

31.4
ab 

31.7
ab 

30.9
bc 

31.5
ab 

31.9
a 

31.4
ab 

31.8
ab 

32.0
a 

29.9
d 

30.5
c 

31.2
b 

30.5
c 

31.2
b 

31.6
ab 

30.8
bc 

31.4
b 

31.9
a 

31.1
b 

31.6
ab 

31.8
ab 

1.72 

1.89 

2.15 

1.82 

1.94 

2.16 

1.85 

1.99 

2.25 

1.91 

2.15 

2.26 

1.69
e 

1.85
cd 

2.15
b 

1.78
d 

1.90
cd 

2.16
b 

1.81
d 

1.94
c 

2.31
a 

1.84
cd 

2.24
ab 

2.31
a
 

3.01
f 

3.08
e 

3.26
b 

3.06
e 

3.12
de 

3.28
ab 

3.14
d 

3.20
c 

3.31
a 

3.21
c 

3.29
ab 

3.32
a 

3.00
e 

3.05
d 

3.23
a 

3.04
d 

3.09
c 

3.23
a 

3.12
c 

3.15
bc 

3.26
a 

3.18
b 

3.29
a 

3.26
a 
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Table(4.a) Number of spikes,  number of grains spike
-1

and1000- grain weight as 

affected by tillage system ,irrigation number and humic acid . 

"Means  having some letter ont significant differ at 5% level of probability 

Table(4.b) Number of spikes  and  number of grains spike
-1

 as affected by three 

way interaction. 

"Means  having some letter ont significant differ at 5% level of probability 

Yield parameters: 

           The data in Table (5 a,b) show the main effect of tillage system , irrigation 

number and humic acid as well as their interaction on grain , straw and biological 

yields of wheat . The data clearly show that all studied yield parameter were 

significantly affected by the studied three factors . The conventional tillage (CT) 

exhibited the highest wheat yields than no tillage system . The relative increasing in 

grain , straw and biological yields due to (CT) over (NT) system were 8.7,8.7 and 8.7 

Treatments Number of spikes  (m
-2

) grains spike
-1

 1000- grain weight 

1
st 

2
nd 

1
st 

2
nd 

1
st 

2
nd 

The main effect of tillage system (A) : 

(NT) T1 

(CT) T2 

419.0
b 

431.0
a 

410.6
b 

425.3
a 

40.2
b 

40.0
a 

39.8
b 

41.7
a 

54.8
 

54.75
 

54.60
 

54.60 

The main effect of number of irrigation (B) : 

I1 

I2 

419.3
b 

430.6
c 

413.06
b 

424.4
a 

1.98
b 

2.04
a 

40.4
b 

41.1
a 

53.20
b 

56.40
a 

53.1
 

65.2
 

The main effect of humic acid (C): 

H1 

H2 

H3 

407.3
c 

428.9
b 

438.7
a 

401.2
c 

422.2
b 

431.9
a 

39.3
c 

41.1
b 

42.8
a 

39.1
c 

40.8
b 

42.8
a 

54.8
 

54.8
 

54.8
 

54.6
 

54.7
 

54.7 

Treatments Number of spikes(cm) Grains spike
1 

1
st
 2

nd 
1

st 
2

nd 

T1xI1x H1 

T1xI1xH2 

T1xI1xH3 

T1xI2xH1 

T1xI2xH2 

T1xI2xH3 

T2xI1xH1 

T2xI1xH2 

T2xI1xH3 

T2xI2xH1 

T2xI2xH2 

T2xI2xH3 

382.6
g 

415.1
e 

436.2
f 

409.6
f 

430.6
c 

439.6
a 

410.2
f 

432.5
c 

439.3
ab 

426.6
d 

437.5
ab 

439.8
a 

373.5
g 

406.1
e 

430.1
ab 

401.2
f 

423.3
cd 

429.0
b 

407.6
e 

428.6
b 

431.3
ab 

422.5
d 

430.9
ab 

432.6
a 

37.1
e 

39.2
d 

42.8
ab

 

39.3
d 

41.0
c 

41.9
b
 

39.5
d
 

41.6
b
 

43.6
a
 

41.3
c 

42.7
ab 

43.0
a 

36.9
f 

39.0
e 

42.6
ab 

39.0
e 

39.7
cde 

41.6
bc 

39.3
de 

41.5
bc 

43.3
a 

41.0
c 

42.4
ab 

42.9
a
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% in the first season ; and 11.2,8.2 and 10.0 % in the second one . Watered wheat 

plants five irrigations gave higher grain , straw and biological yields than four 

irrigations in both seasons . As for humic acid ,the data show that increasing the level 

of humic acid resulted in significantly increasing in wheat yields . Added with  24kg 

ha
-1

 humic acid increased grain , straw and biological yields by about 3.5 and 8.7, 5.2 

and 12.1 , and 4.6 and 10.9 % than 10 and 0.0 kg ha
-1

 humic acid in first season . 

Same trends were obtained in the second season. With respect to the interaction 

effect , the results in Table (5) show that wheat yields were responded only to the 

three way interaction (AxBxC) , where wheat plants supplied  24kg humic acid ha
-1

 

and irrigated four irrigations under no tillage system produced wheat yields , 

statistically equal to those under (CT) system , five irrigations and full dose of humic 

acid . In general , the highest wheat yields were obtained under the treatments of 

(CT) system + five irrigation + 24 kg ha
-1

 humic acid or (NT) + four irrigation + 24 

kg ha
-1

 humic acid . On the other hand ,  the lowest wheat yields were recorded under 

the treatment of (NT) system + four irrigation + without humic .  

Table(5.a) Grain, straw and biological yields as affected by tillage system, 

irrigation number and humic acid .   

 

 

 

 

 

 

 

 

 

 

 

Treatments Grain yield (t ha
-1

 ) Straw yield (t ha
-1

) Biological yield (t ha
-1

) 

1
st 

2
nd 

1
st 

2
nd 

1
st 

2
nd 

The main effect of tillage system (A) : 

T1 

T2 

8.90
b 

9.67
a
 

8.77
b 

9.75
a 

15.92
b 

17.30
a 

16.03
b 

17.35
a 

24.82
b 

26.97
a 

24.80
b 

27.28
a 

The main effect of number of irrigation (B) : 

I1 

I2 

9.20
b 

9.56
c 

9.08
b 

9.34
a 

16.40
b 

16.93
a 

16.50
b 

16.88
a 

25.60
b 

26.36
a 

25.76
b 

26.05
a 

The main effect of humic acid (C): 

H1 

H2 

H3 

8.88
c 

9.32
b 

9.65
a 

8.56
c 

9.20
b 

10.08
a 

15.64
c 

16.67
b 

17.54
a 

15.75
c 

16.88
b 

17.45
a 

24.52
c 

25.99
b 

27.19
a 

24.53
c 

26.08
b 

27.53
a 
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Table(5.b) Grain,straw and biological yields  as affected by the three way 

interaction . 

 

Treatments 

Grain yield (t ha
-1

 ) Straw yield (t ha
-1

) Biological yield (t ha
-1

) 

1
st 

2
nd 

1
st 

2
nd 

1
st 

2
nd 

T1xI1x H1 

T1xI1xH2 

T1xI1xH3 

T1xI2xH1 

T1xI2xH2 

T1xI2xH3 

T2xI1xH1 

T2xI1xH2 

T2xI1xH3 

T2xI2xH1 

T2xI2xH2 

T2xI2xH3 

7.68
f 

8.85
e 

9.65
ab 

8.63
e 

8.93
e 

9.65
ab 

9.87
a 

9.51
b 

9.65
ab 

9.33
b 

9.98
a 

9.75
ab 

7.55
f 

8.73
e 

9.52
bc 

8.51
e 

8.77
de 

9.52
bc 

8.67
e 

9.39
c 

10.62
a 

9.28
c 

9.90
b 

10.63
a 

14.21
e
 

15.67
c 

17.10
ab

 

15.31
d 

16.12
c 

17.12
ab

 

16.20
bc

 

17.25
ab

 

17.95
a
 

16.83
b 

17.62
ab 

17.96
a 

14.30
d 

15.70
bc 

17.10
ab 

15.40
c 

16.40
bc 

17.30
ab

 

16.60
b 

17.80
a 

17.50
ab 

16.70
b 

17.60
ab 

17.90
a
 

21.89
d 

24.52
bc 

26.75
ab 

23.94
c 

25.05
bc 

26.77
ab 

26.07
b 

26.76
ab 

27.60
a 

26.16
b 

27.60
a 

27.61
a 

21.85
d 

24.43
c 

26.62
ab 

23.91
c
 

25.17
ab 

26.82
bc 

25.27
ab 

27.19
ab 

28.12
a 

25.98
b 

27.50
a 

28.53
a
 

Means  having some letter ont significant differ at 5% level of probability  

DISCUSSION 

         The positive effect of minimizing tillage system on limiting soil erosion 

is well known, beside that it improving chemical, physical  and biological properties 

as well as increasing soil organic matter which in turn enhanced crop productivity 

(Willan , 1997 ) . The data of this research show that reducing  tillage process from 

convential tillage (CT) to no tillage (NT) were not significantly affected soil reaction 

and soil salinity as well as soil available N,P and K after wheat harvest . On the other 

hand ,(NT) system increased soil organic matter and bulk density as well as 

improved water relations in term of soil available water and wilting point , which it 

increase soil available water and reduce the wilting point than (CT) system . In this 

connection, Moraru and Rusu (2012) mentioned that no tillage reduce soil 

mobilization , therefore soil became compacted which directly related to soil type 

and its state of degradation , accordingly increased organic matter and bulk density.  

They added, no tillage system caused more significantly penetration resistance, 

hence improved water relations . These results are in line with those obtained by 

Martins et al (2011) and Russa et al (2011) . Adversely , convential  tillage system 

had positive effect on wheat growth , yield and its components than no tillage, which 

mainly due to high penetration resistance in no tillage system reduced root growth 

(Moraru and Rusu , 2010, 2011 ) . Also, Mekky et al (2007) reported that the 

increase in wheat growth and yield component due to convential tillage may be 

attributed to either to weed control by increasing tillage or improving soil porosity . 

Similar results were obtained by Arora et al (1991) and Memon et al (2013) .  
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It is evident from the results that the number of irrigations did not 

significantly affect soil properties and fertility after wheat harvest . However , it had 

positive effect on vegetative growth and yield and its components of wheat , where 

watered wheat plants five irrigations exhibited the highest values than four one . The 

increase in plant height may be attributed to the increase in nutrient uptake with  

increasing moisture availability for plant up take (Gangaiah ,2005) . The 

enhancement of dry weight plant
-1

 under five irrigations is mainly due to its effect on 

plant height and secondary continuous  vertical growth of plant , consequently 

reflected greater dry matter plant
-1

 (Jat et al 2015) . Five irrigation treatment produce 

highest number of tillers plant
-1

than four irrigation , which mainly due to more 

formation of photosynthesis and its translocation  to the other organs caused in more 

formation of tillers in plant (Jat et al 2017). Moreover , reduced irrigation number 

from five to four irrigations resulted in significant reduction in yield and yield 

component parameters , namely , number of spikes m
-2

 , number of grains spike
-1

 , 

1000 – grain weight , grain yield , straw yield and biological yield . The decreasing 

in these parameters caused by four irrigation  ,is mainly ascribed to the negative 

effect of stress conditions on growth parameters as discussed before .  In this concern 

, Abd El- Gayed and Bachandy ,(2018) mentioned that , water stress can induce  a 

significant reduction in formation of assimilates by photosynthetic organs . These 

results of the effect of irrigation treatment on vegetative and yield and yield 

components of wheat are in line with those obtained  by Ahmed et al (2010) , Rahim 

et al (2110) , Gupta et al (2012) and Minguming et al (2018) . 

          On basis of the experimental results , it was found that , humic acid improved 

all studied soil properties and fertility , except soil salinity  which mainly due to 

humic acid was produced from nitrogen compound , containing decomposed amino 

acids and organic complex include carboxyl (COOH 
-1

) and phenols (OH
-1

) groups , 

in turn improve soil properties and fertility (Schnitzer, 1992) . Mac Carthy et al 

(2001) stated that humic acid improve soil structure and nutrient uptake . In addition 

, Bhatti et al (2011) mentioned that humic acid affect plant growth in two ways : 

indirectly by enhanced physical and chemical and biological soil properties and 

directly by increases chlorophyll content , improve plant respiration and growth 

hormones , increases plant membranes penetration …….ect . As for its effect on soil 

fertility Verlinder et al  (2009) stated that humic acid enhance the solubility of 

nutrient by building complex compounds or chelating with cations . Similar results 

were obtained by Ismail et al (2014) , Ismail et al (2016) and Sarhan and Abd El – 

Gayed (2017) who reported that humic acid improve physical and chemical soil 

properties as well as soil fertility . Also Wang et al (1995) and Cavusoglu (2017) 

found that humic increased nutrient availability and decreased soil pH . As for wheat 

productivity , the data show that wheat growth and yield and its components were 

significantly responded to humic acid application . The promotive effect of humic 

acid on wheat growth may be due to its effect on improving lateral root development 
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by activating the membrane of cells and pH pump in tonoplast of plant cell 

(Zandonddi: et al 2007) . In addition , the positive effect of humic acid may be 

attributed to humic acid results in root development (Baldotto et al (2012 ) , 

enhances the shoots to store nutrients in its leaves (Chen et al ,2004) and it increase 

nutrient uptake by roots through cell membrane (Yilmaz , 2007) . The results are in 

accordance with those obtained by Ukan (2008), Tahir et al (2011) , Ismail et al 

(2014) , Sarhan and Abd El-Gayed(2017) and Bezuglova (2017).      

             It is evident from the data that growth and  yield and yield components of 

wheat were significantly affected by the three way interaction among the three 

studied factors (AXBXC)  where using the high level of humic acid (H3) under no  

tillage (CT) and moisture stress condition (irrigation four times , I2) resulted in wheat 

productivity statistically equal to those under convential  tillage and irrigated five  

times . This results means the possibility to reduce the cost of tillage process and 

save one irrigation by added 24 kg humic acid ha
-1

 as soil application before wheat 

planting . The promotive effect of humic acid on enhancing the effect of reducing 

both tillage and irrigation is mainly due to its positive effect on water relation as 

discussed before (Table3). Similar results were obtained by Shahryar and 

Mollasedeghi (2011) who reported that humic acid decreased drought stress intensity 

and increased economic and biological yield of wheat .  

CONCLUSSION 

         From the results  of this study it could be concluded  that supplying surface 

claying soils  with 24 kg ha
-1 

  humic acid  reduced tillage process and irrigation 

numbers from five to four irrigations without any reduction in wheat productivity 

and improved soil properties and fertility . 
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كفاءة أستخدام حمض الهيىميك علً أنتاجيت محصىل القمح وبعض خىاص  التربت تحت نظام تقليل الخدمت 

.ونقص مياة الري   

عبد الرءوف محمد جيهان 
*

يدأشرف صلاح عبد الحم      و  
**  

يصز –انجيشة  –يزكش انبحٕد انشراعيت  –الاراضٗ ٔانًيبة ٔانبيئت  بحٕد  يعٓذ
*
 

يصز -انجيشة   –يزكش انبحٕد انشراعيت  -   نًحبصيميعٓذ ا
**

 

ظت بُٗ أجزيج حجزبخبٌ حقهيخبٌ بًحطت انبحٕد انشراعيت بظذص، يزكش انبحٕد انشراعيت ،يحبف

ٔعذد انزيبث  ذراطت ايكبَيت حقهيم عًهيبث انخذيتن  7102/7102ٔ7102/7102فٗ يٕطًٗ  طٕيف ،يصز

يت يحصٕل انقًح ٔقذ أطخخذو  بأطخخذاو حبيض انٓيٕيك  ٔحأريزْى عهٗ خٕاص انخزبت ٔخصٕبخٓب ٔاَخأج

نحزد )بذٌٔ ج عًهيبث احيذ ٔضعانقطع يُشقت انًُشقت فٗ قطبعبث كبيهت انعشٕائيت فٗ انخجزبت ،  حصًيى

( فٗ انقطع انًُشقت . أيب يعبيلاث ريبث 5، 4( فٗ انقطع انزئيظيت ٔعذد انزيبث )، انحزد انخقهيذٖحزد

 ( فقذ ٔضعج فٗ انقطع انًُشقت انًُشقت .كجى حبيض ْيٕيك نهٓكخبر  74 ،07حبيض انٓيٕيك ).،

   -ٔكبَج أْى انُخبئج انًخحصم عهيٓب كًب يهٗ : 

سادث  )حيذيت نهخزبت ٔانكزبفت انظبْزيت ٔانعلاقبث انًبئيت انًبدة انعضٕ ححظيٍ يعبيهت بذٌٔ حزد انٗ  أدث  -

يبدة يحصٕل انقًح بيًُب أدث  يعبيهت انحزد انخقهيذٖ انٗ س بٕل (، ٔقههج يٍ فقط انذ ظبت انًبء انصبنحيٍ َ

                                     ا بًعبيهت بذٌٔ حزد .ٔيكَٕبحّ يقبرَت

 ببنزٖ أربع   ريبث  نٗ سيبدة يحصٕل انقًح ٔيكَٕبحت يقبرَترٖ َببث انقًح خًض ريبث اادٖ  -

نهخزبت أدٖ سيبدة حبيض انٓيٕيك انٗ ححظيٍ حًٕضت انخزبت ، َظبت انًبدة انعضٕيت ببنخزبت ، انكزبفت انظبْزيت  -

كذنك بٕحبطيٕو فٗ انخزبت بعذ حصبد انقًح ٔٔانعلاقبث انًبئيت ٔصلاحيت عُبصز انُيخزٔجيٍ ٔانفظفٕر ٔان

 يحصٕل انقًح ٔيكَٕبحّ . 

أظٓزث َخبئج انخذاخم بيٍ انًعبيلاث انٗ يعبيهّ بذٌٔ حزد ٔانزٖ اربع ريبث أعطٗ أَخبجيّ نهقًح يظبٔيب  -

 / ْكخبر . كجى74  نًعبيهّ انحزد انخقهيذٖ ٔانزٖ خًض ريبث ببءطخخذو حبيض انٓيٕيك بًعذل

بئج ْذِ انذراطت أَّ يًكٍ حقهيم حكهفت انحزد ٔحقهيم عذد انزيبث ريّ ٔاحذة بأضبفت كجى ٔحعُٗ َخ   

      .24 يع ححظيٍ خٕاص انخزبت ٔخصٕبخٓب .حبيض ْيٕيك نهٓكخبر 


