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ABSTRACT 

Two field experiments were performed in Agricultural Farm of Sids 

Agricultural Research Station , ARC ,Beni-Suef Governorate , Egypt (lat .29
0  

04N, 

Long .31
0
 ob E and 30-40  m above the mean sea level) To investigate the 

possibility of using nano- natural rock P instead  of chemical superphsphate   along 

humic acid on  productivity of cotton as well as soil properties and fertility . The 

design of the experiment was split  plot  design , where humic acid treatments 

(without , 10kg/fed humic acid as soil application and 2 % foliar spraying twice of 

humic acid solution) were located in main plot ,  and phosphorus treatments (without 

, 15.5 kg P2O5 /fed  , 31.0 kg P2O5 /fed and 2% foliar spraying twice of nano rock P 

solution ) were developed in subplots.  

The results indicated that soil properties  and fertility did not affected by 

phosphorus treatments, except phosphorus availability  ,which positively increased 

due to 15.5 or 31.0 kg P2O5 /fed as  superphosphate .) On  the other hand add in  10 

kg/fed humic acid improved soil pH, OM,bulk density and soil available water as 

well as soil available  N,P and K after cotton harvest in Foliar spraying of 2%  nano 

rock P  had equal effect of additions 31.0 kgP2O5 /fed ,  where it increased plant 

height,  number of fermiting branches, searlinss % , number of open balls /plot ,  

boll weight , seed indx ,  seed cotton yield as well as leaf cotton content of N,P,K  

and chlorophyll A and B. Humic acid application improved the above mentioned 

growth parameter yields and yield components and life cotton content , except 

earliness % , where 10 kg/fed humic acid as soil application surpassed added humic 

acid as foliar spraying. On the other hand lint% and fiber properties did not 

responded to humic acid or phosphorus application . The result of the interaction 

showed that the best treatment for Gisaas cotton antiwar production is 2% foliar 

spraying of nano  rock P  solution or  31kg/fed P2O5 +  10 kg /fed humic acid as soil 

application. 

KEY WORDS, humic acid , nano fertilizes , phosphorus fertilizers , cotton , yield , 

yield component . soil properties .   

INTRODUCTION 

          It is evident that about third of crop production is damaged every year ,  due to 

many stress condition ,e.g.,  pest infestigation microbial disease, reduce in soil 

fertility,…(Baker et el .,2017). To overcome this limitation,  many  technological 

strategies are made up , such as  nanotechnology which deals  with nanoparticles 

that its a molecular size ranged between 1_100 nm .  The use of nanofertilizer is a 

new technology in crop production play an  important role in plant growth and 

development to high quality and innocuous foods, and less environment and good 

health. Nanofertilizer is more stable and high efficient than conventional fertilizer 
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(Lopez- Valdez and Fernandez – Luqueno 2018) .  Nanoparticles have various 

advantages comparing with a conventional fertilizer, such as a smaller size of nano 

fertilizer means agreater  specific area  ,increasing the activity of particle surface as 

well as it's mobility and transportation (Leon - silva et el 2016) . Another advantage 

is its shape, where  nanoparticles come in several rod  shaped and spherical  which 

had a good prtecting for avoiding aggregation of the product. 

 Many  auothers indicated the beneficial effects of nano phosphorus on cotton plant 

such as is  Hassien et el (2015).  

          Phosphorus is one of the most important nutrients for plant growth,  where its 

functions cannot be performed by any other or micronutrients . It is vital for plant 

growth and development. It is functions including photosynthesis, energy transfer 

sugars and starches transformation as well as nutrient movement within  plants  and 

genetic characteristics transfer from  one  generation to the next  .Brady( 2002)  

reported that p  has Beneficial effects on photosynthesis root development nitrogen 

fixation flowers and seed formation and fruit development . Many workers reported 

that phosphorus application enhance the quality and quantity of cotton plant grown 

in P-defect deficient  soil , such as Mai et el (2018) , Emara et el (2018) and Iqbal et 

el (20200 .  

         Humic acids  consisted of humic materials which used in agriculture practices 

as soil conditioners soil supplemants and fertilizer amendments Drobek et el (2019) 

and Jindo et el (2020) ).All humic acids are  formed from chemically  complex , 

nano - bio chemical organic materials .  Its major properties  is largely hydrophilic,  

amorphous, dark in color, in liquid or powder phase and has high resistance to 

degradation by chemical and biological processes(Mackowiak et el 2001 and Adani 

et el  2006) .  the mechanisms of the positive  effect of humic acid on plant growth  

are refer to   assimilation of nutrients , enzyme  activation ,  membrane permeability 

, protein synthesis ,  consequently activation of biomass production. More over it 

enhanced seed germination,  oxygen uptake, respiration(especially in roots,  

photosynthesis phosphorus and nutrient absorption as well is root cell elongation) 

Mauromical  et el, (2011) and Bezuglove  et el (2017) . Several  investigators   

reported the positive response of cotton  productivity to humic acid application such 

as, Seadth et el (2012) , and Rady et el (2016) .  

         Humic acid can break the bonds between phosphate and other metals, such is 

iron and calcium in sodic soils.  Also,  it  enhanced the macro and micronutrients 

(Eyhearaguibel et el 2008) ,  improve soil fertility and modifying soil properoties 

(Natesan et el ,2007) . Moreover , Verlinden et el (2009 stated humic acid increased 

the solubility of several neutrients by building  complex forms or chelating with 

nutrient cations. 

         Objective of this study was to investigate the improvement of soil properties 

and fertility as well as cotton productivity as responded to mineral and nano 

phosphorus fertilizers under humic acid application . 

MATERIALS AND  METHODS 

         To field experiments were conducted in two successive  seasons of  2018 and 

2009 at the experimental farm of Sids  Agriculture Research Station, ARC,  Beni - 

Suef Government, Egypt this aims to investigate  the possibility of  reducing 
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chemical phosphorus fertilizer by using nano - natural rock phosphate under humic 

acid application and its (Gossypium babadense)  effect on cotton product ivy   as 

well as soil properties and fertility . The soil of the two season is clay in texture ,  

with 8.1 and 8.0 p H ,  1.12 and 1.16 (dSm
-1

) salinity 1.81 and 1.75 % , organic 

matter,  as well as 24 and 26, 11 and 10 ,and 165 and 176 ug g-1 soil available N, P 

and K ,  respectively (according to A.O.A.C , 1990 ) .   The design of the experiment 

was splite splite plot design in four replication, where  humic acid treatment 

(without , 10 kg humic acid/ fed  as soil  application and foliar spraying of 2%  

humic acid solution twice ) were located in the main plot , while , the phosphorus 

treatments ( 0.0 , foliar spraying or 2% nano – rock phosphate solution twice , soil 

application of 15.5 k g P2 O5/fed as superphosphate , and soil application of 31.0 kg 

P2O5/fed as superphosphate were applied in subplot . The nano – natural rock 

phosphate was prepared by Faculty of Postgraduate Studies For Advanced Sciences , 

Beni – Suef – Unive , Egypt . The nano – rock P had average partical size less than 

30nm and specific surface more than 30 m
2
/g . 

         Cotton seeds, variety Giza 95 were sown on 10 and 15 April in both seasons , 

respectively . The plot area was 12m
2
 (4x3m) including five ridges , each ridge wsa 

4.0m long ; o.60m width with the hills of 0.20m apart . The cowing was done in one 

side of the ridge , where the hills were thinned after three weeks from sowing to two 

plants . All plants fertilized with 75kg N /fed as ammonium nitrate (33.5%N) in two 

equal doses , the first after thinning and the second after 15 day later , Also , 

potassium fertilizer was added before planting as potassium sulphate (48%k2O) at 

rate of 24 kg k2O /fed .  Other cultural practices were done as recommended for 

cotton cultivation in district . At 15 days after full flowering stage , index leave 

samples were randomly taken from each plot from the top fourth node to determine 

N,P and K concentration (according to Chapman and Pratt, 1961) as well as 

chlorophyll A and B (according to Arnon, 1949) . At harvest representative plants 

from the three inner ridges of each plot  were randomly taken to determine the 

following traits: plant height (cm) , number of fruiting branches / plant , number of 

open bolls /plant , boll weight (g) , seed index (g) , lint (%) , earliness (%) and seed 

cotton yield (karat/fed) Also , some fiber properties ,e.g., pressely index , micronarie 

reading , fiber length and uniformity index were measured by using  High Volume 

instrument according to A.S.T.M, 1986.  

         The obtained data were subjected to the statistical analysis according to Sander 

and Cochran (1980) . The significant difference between treatments were compared 

using L.S.D. at 0.05 level of probability .  

RESULTS AND DISCUSSION 

       The data in Table (1) represent the effect of mineral and nano – phosphorus 

fertilization and method of humic acid application and their interaction on some soil 

properties after cotton harvest . The data clearly reveal that mineral or nano – rock 

phosphate were not significant affected the studied soil properties , namely , pH , EC 

,OM, bulk density and soil available water after cotton harvest . These  findings are 

the same with Ahmed (2017) and El – Sheref et el 2019) .  

         As for the effect of humic acid , the obtained data show that added humic acid 

as soil application  improved all studied soil properties , except salinity value 
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comparing with no humic acid or added humic acid as foliar spraying (Brady and 

Weily 2008) mentioned that the positive effect of humic acid on soil bulk density 

and available water is mostly due to addition of humic acid increase soil aggregation 

, water retention as well as water holding capacity . Furtheremore , (Quilty and 

Cattle 2011) reported that humic acid improve soil aggregation which in turn 

promotes , high infiltration rates and increased cation  exchange capacity . The 

reduction in soil pH could be due to various acids or acids formining  during growth 

season resulted in decrease soil pH (Abdel-Fattah,2012). The results are in line with 

those obtained by El – Shereif et el (2013) and Ahmed and Ismail (2016). 

         With regard to the interaction between treatments , the data show that soil 

properties did not significantly responded to the interaction between phosphorus and 

humic acid application . In general, the best values of pH,M.O, bulk density and 

available water were recorded from the treatment of added 10kg/fed humic acid as 

soil application under any phosphorus treatments. 
Table (1): effect of mineral and nano- phosphorus fertilization under humic 

acid application on soil properties  after cotton harvest.    

P1=  without superphosphate  

P2 = 15.5 kg P2O5 /fed as superphosphate      

P3 = 31.0 kg P2O5 /fed as superphosphate 

P4 =  foliar spraying  of  2% Nano –P solution twice  

 

Humic acid 

(A) 

P-

Fertilization    

(B)؛ 

pH EC (dSm
-1

) O.M (%) 
Bulk density 

(g cm
-3

) 

Soil water 

available 

% 

2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 

  0.0    

control 

P1 7.95 8.00 1.22 1.34 1.82 1.74 1.26 1.24 22.19 22.02 

P2 7.96 8.01 1.23 1.33 1.82 1.74 1.26 1.23 22.20 22.03 

P3 7.95 7.99 1.22 1.34 1.81 1.75 1.25 1.24 22.26 22.00 

P4 7.94 8.00 1.23 1.33 1.83 1.75 1.26 1.24 22.23 22.01 

mean 7.95 8.0 1.23 1.34 1.82 1.75 1.26 1.24 22.22 22.02 

 10kg/fed  

as soil 

application 

P1 7.85 7.92 1.21 1.33 1.92 1.86 1.22 1.20 24.01 23.89 

P2 7.86 7.93 1.22 1.34 1.93 1.85 1.21 1.21 24.07 23.83 

P3 7.83 7.93 1.22 1.33 1.93 1.87 1.21 1.21 24.01 23.90 

P4 7.86 7.92 1.21 1.34 1.94 1.86 1.22 1.22 24.05 23.85 

mean 7.85 7.93 1.22 1.34 1.93 1.86 1.22 1.21 24.04 23.87 

 2% foliar 

spraying 

 

P1 7.94 7.99 1.22 1.34 1.83 1.75 1.25 1.24 22.25 22.03 

P2 7.96 8.00 1.23 1.33 1.82 1.74 1.25 1.24 22.16 22.01 

P3 7.95 7.99 1.23 1.34 1.81 1.76 1.26 1.23 22.13 22.00 

P4 7.94 8.01 1.22 1.33 1.81 1.75 1.25 1.23 22.27 22.03 

mean 7.95 8.00 1.23 1.34 1.82 1.75 1.25 1.24 22.20 22.02 

mean of P 

levels 

P1 7.91 7.97 1.22 1.34 1.86 1.78 1.24 1.23 22.82 22.65 

P2 7.93 7.98 1.23 1.33 1.86 1.78 1.24 1.23 22.81 22.62 

P3 7.91 7.97 1.22 1.34 1.85 1.79 1.24 1.23 22.80 22.63 

P4 7.91 7.98 1.22 1.33 1.86 1.79 1.24 1.23 22.85 22.63 

L.S.D at 0.05 A 

B 

AB 

0.03 

NS 

NS 

0.03 

NS 

NS 

NS 

NS 

NS 

NS 

NS  

NS 

0.08 

NS 

NS 

0.07 

NS 

NS 

0.03 

NS 

NS 

0.02 

NS 

NS 

0.95 

NS 

NS 

0.93 

NS 

NS 
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Soil fertility: 

         The data in Table (2) clearly show that only soil available phosphorus after 

cotton harvest was significantly responded to soil phosphorus application as super 

phosphate in comparison with no phosphorus application treatment . Added 

31.0kgP2O5 /fed achieved with highest values of available phosphorus which 

exceeded the of 15.5kg P2O5/fed and zero phosphorus by about 19.5 and 66.9 % in 

the first season , and 21.3 and 75.6 % in the second season , respectively . It is 

obvious to notice that foliar spraying of nano – rock phosphate did not affect soil 

available  P after cotton harvest . The increment in soil available  P due to added 

superphosphate fertilizer may be due to the release of phosphorus during the growth 

season and protect from losing in the clay soil by fixation (Gowda et el 2011) . 

Similar results obtained by Cavusoglu et el( 2017 ) and El- Sheref et el (2019).            

As for humic acid, the data indicate that added 10kg/fed humic acid 

increased soil available N,P and K after cotton harvest . where as  N, P and K 

availability did not respond to added humic acid as foliar spray which produced  N, 

P, and K content  in soil statistically equal to without humic acid . In this concern , 

Osman and Rady (2012) mentioned that humic acid as soil application improved soil 

fertility by enhanced soil microorganisms ,which increased nutrient cycling and 

reduce soil pH , hence resulted in increase nutrient availability to plant roots ..              

         Regarding the interaction effect ,the data clearly indicated that N ,P and K 

availability did not affect by  the interaction between  phosphorus and humic acid 

treatments . This means that the treatment of 10 kg/fed under any phosphorus 

treatments  led to highest values of soil available  N, P and  K after cotton harvest . 

On the other hand the treatment of no or humic as foliar spraying under any 

phosphorus treatments yielded the lowest nutrient availability after harvest . 

Growth parameters and earliness percentage:     

The data in Table (3) show the response of growth parameters (plant height 

and number of fruiting branches / plant ) and earliness percentage to humic acid as 

phosphorus treatments . Concerning phosphorus fertilization , the data indicate that 

added phosphorus as soil application or foliar spraying of nano – rock phosphate  

increased growth parameters of cotton add earliness  (%)  comparing with, without 

phosphorus application . It is worthy to notice that added  phosphorus  as nano- rock 

P gave growth parameter and earliness(%) in bar to those under added 31.0kg P2O5 / 

fed . Increasing phosphorus levels 15.5 to 31.0 kgP2O5/fed or foliar spraying of 2% 

nano- rock P twice resulted in increasing of plant height and no of fruiting  branches 

/plant and earliness (%) by about 3.1 and 4.8 % and 8.4 over without phosphorus 

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

second season . The increament in cotton growth due to phosphorus application may 

be due to phosphorus is very important to nuclic acids formulation and cell layers 

and basic for metabolic processes , therefore sufficient phosphorus in soil improve 

photosynthesis , which led to enhance plant growth (Ahmedand Hasanuzzaman 

,2020 ) . As for the positive effect of nano – phosphorus , Soliman et el (2016) 

explained that to the high reactivity of nano – particle due to more specific surface 

area , more density of reative areas increased reactivity of these area on the particle 

surfaces . Respecting earliness percentage (Widowati et el ,2012 ) indicated that 
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phosphorus application induce proper and balanced nutrients which promoted the 

fertility of the soil . These balanced nutritional for cotton led to increased first 

picking to total seed cotton yield . Similar results were obtained by Abou – El- Nour 

et el (2001)  and Abd El- Gayed and Abd El Hafeez (2014) for the effect of mineral 

phosphorus on growth parameters and earliness percentage , and Hussien et el 

(2015) and Eed et el (2018) for nano- phosphorus fertilizers.     With regard to the 

effect of humic acid , the obtained data reveal that added humic acid as soil 

application or as foliar spraying were significantly enhanced  plant height  than 

without humic acid application . Whereas no of fruiting branches /plant was affected 

only by 10kg humic acid /fed as soil application in both seasons. The relative 

increasing in cotton plant height due to soil application of humic acid and foliar 

spraying reached to 3.7 and 1.5 % over control the first season . Similar trends were 

obtained in the second season . However , the increment in number of branches 

/plant caused by 10kg/fed humic acid were 5.5 and 6.5 % when compared with  no 

humic acid treatments in both seasons , respectively .                                                                                                                                                         

 

Table (2) : Effect of mineral and nano – phosphorus fertilization under humic 

acid application on soil fertility after cotton harvest .  

 

Humic acid 

(A) 

P- Fertilization             

(B) 

N  (ug g
-1

) P  (ug g
-1

 ) K   (ug g
-1

) 

2018 2019 2018 2019 2018 2019 

0.0 

control 

P1 21.4 17.9 11.6 11.1 181.2 180.4 

P2 21.5 18.0 15.6 15.3 183.7 181.3 

P3 21.3 17.3 19.0 18.7 186.1 181.7 

P4 21.6 17.4 11.8 11.5 185.6 182.1 

mean 21.5 17.7 14.5 14.2 184.2 181.4 

10 kg/fed 

as soil 

application 

P1 27.2 23.9 12.9 12.2 195.3 190.6 

P2 27.7 24.0 19.4 18.9 195.0 190.7 

P3 28.0 23.8 22.5 22.0 196.1 192.2 

P4 27.3 23.9 13.0 12.4 194.8 193.5 

mean 27.6 23.9 17.0 16.4 195.3 191.8 

2%foliar 

spraying 

P1 21.5 17.8 11.8 11.0 183.4 180.2 

P2 21.4 17.8 15.6 15.1 184.0 181.3 

P3 21.7 17.4 19.2 18.9 186.3 182.5 

P4 21.3 17.5 11.8 11.3 185.7 182.95 

Mean of P 

levels 

mean 21.5 17.6 14.6 14.0 184.9 181.7 

P1 23.4 19.9 12.1 11.4 186.6 183.7 

P2 23.5 19.9 16.9 16.4 187.6 184.4 

P3 23.7 19.5 20.2 19.9 189.5 185.5 

P4 23.4 19.6 12.2 11.7 188.7 186.1 

L.S.D at 0.05      A 

B 

AB 

1.59 

NS 

NS 

1.31 

NS 

NS 

0.97 

1.07 

NS 

0.91 

1.03 

NS 

4.37 

NS 

NS 

4.25 

NS 

NS 
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Table (3): Effect of mineral and nano phosphorus fertilization under  humic 

acid application on growth parameter and earliness % . 

          On the other hand neither soil application of humic acid nor foliar spraying 

did not affect earliness percentage of seed cotton . The promotive effect of humic 

acid assoil application may be due to its effect on activation the oxidation – 

reduction state of ions at the root level that resulted in increase in absorption of 

nutrients , which in turn improved plant growth (Osman and Rady , 2012 ) , On the 

other hand , the effect of foliar spraying of humic acid may be due to its effect on 

metabolic processes , nucleic acid synthesis and ion uptake as well as RNA 

production (Ouni et el 2013 ) . These results are in accordance with those obtained 

by Rady et el (2016) for added humic acid as soil application , Ahmed et el (2013) 

for foliar spraying and Seadh et el (2012) for both cotton growth .          

         As for the interaction , the data cleary show that cotton growth parameters and 

earliness percentage were not respond to the interaction between phosphorus and 

humic treatments . In general the highest values of plant height was achieved with 

31kgP2O5/fed or nano phosphorus in combined with 10kg/fed humic acid . Whereas, 

highest values of no of fruiting branches/plant were recorded to treatments include 

31.0 kg P2O5 or nano – rock P . Meanwhile , earliness (%) did not affected by 

phosphorus or humic acid treatments or its interaction .       

Humic acid 

(A) 

P- Fertilization             

(B) 
Plant height 

No of fruiting 

branches / plant Earliness (%) 

2018 2019 2018 2019 2018 2019 

0.0 

control 

P1 118.2 119.2 14.1 15.0 75.7 75.5 

P2 120.6 121.6 14.6 15.4 79.1 79.0 

P3 121.7 122.4 14.9 15.7 82.1 82.0 

P4 121.8 122.3 14.9 15.87 82.1 81.9 

mean 120.6 121.4 14.6 15.5 79.8 79.6 

10 kg/fed as soil         

application 

P1 122.7 123.7 14.9 15.8 75.9 75.6 

P2 124.3 125.8 15.4 16.4 79.1 79.0 

P3 126.8 127.1 15.7 16.8 82.3 82.1 

P4 126.7 125.9 15.7 16.8 82.3 82.0 

mean 125.1 123.5 15.4 16.5 79.9 79.7 

2% asFoliar 

spraying 

P1 120.0 121.1 14.4 15.3 75.8 75.5 

P2 122.5 123.6 14.8 15.7 79.0 79.0 

P3 123.6 124.5 15.0 16.0 82.2 82.0 

P4 123.5 124.6 15.0 16.1 82.1 82.0 

mean 122.4 123.5 14.7 15.8 79.8 79.6 

Mean of P 

levels 

P1 120.3 121.3 14.5 15.4 75.8 75.5 

P2 122.5 123.7 14.9 15.8 79.1 79.0 

P3 124.0 124.7 15.2 16.2 82.2 82.0 

P4 124.0 124.6 15.2 16.2 82.1 82.0 

L.S.D at 0.05                    
A 
B 

AB 

1.20 
0.95 
NS 

 
1.11 
0.97 
NS 

 

 
0.62 
0.20 
NS 

 

 
0.67 
0.20 
NS 

 

 
NS 
0.68 
NS 

 

 
NS 
0.66 
NS 
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Yield and yield components :  

         The effects of phosphorus fertilizer form and humic acid application and their 

interaction on yield and yield components of cotton  were presented in Table (4) . 

The data show that  the yield and its components were significantly responded to 

phosphorus treatments , except lint percentage , which did not affect . It could be 

arranged the effect of phosphorus treatments of cotton yield and its components of 

the descending order as follow 31.0kgP2O5/fed = foliar spraying 2 % nano – rock P 

> 15.5kg P2O5/fed > without phosphorus application (control) . The data reveal that 

the effect of 31.0kg P2O5/fed on these parameters was statistically equal to the effect 

of nano – rock P treatment . Comparing with control the increment of No of open 

bolls/plant , boll weight , seed index and seed cotton yield due to 31.0 kg P2O5/fed 

or nano  - rock P were 18.0 and 17.7 , 4.0 and 4.0 , 4.0 , 5.5 and 5.3 and 38.2 and 

38.2 % , respectively in the first season . Similar trends were obtained in the second 

season . The increase in the reproductive organs , hence cotton yield , consed by 

higher application of phosphorus may be due to higher P application resulted in 

enhanced N and P effect and photo synthesis translocation towards the reproductive 

organs rather  

Table (4) Effect of mineral and nano phosphorus fertilization under humic acid 

application on yield and yield components 
Seed cotton 

Yield 

Lint (%) Seed index 

(g) 

Boll weight 

(g) 

No of open 

bolls/plant 

P- 

fertilization 

(B) 

 

Humic acid 

(A) 2019 2018 2019 2018 2019 2018 2019 2018 2019 2018 

7.10 

9.42 

9.95 

9.96 

7.12 

9.65 

10.21 

10.21 

40.15 

40.16 

40.15 

40.14 

40.13 

40.15 

40.16 

40.16 

9.45 

9.61 

9.85 

9.86 

9.42 

9.75 

9.97 

9.96 

2.62 

2.73 

2.77 

2.75 

2.67 

2.76 

2.80 

2.79 

11.9 

14.1 

14.8 

14.7 

11.1 

13.5 

14.1 

14.1 

P1 

P2 

P3 

P4 

0.0 

control 

9.11 9.30 40.15 40.15 9.72 9.78 2.72 2.76 13.9 13.2 mean  

 

8.18 

10.92 

11.35 

11.34 

 

8.16 

10.43 

10.85 

10.86 

 

40.16 

40.15 

40.15 

40.16 

 

40.15 

40.15 

40.16 

40.15 

 

9.92 

10.03 

10.38 

10.37 

 

10.0 

10.13 

10.52 

10.53 

 

2.70 

2.80 

2.83 

2.83 

 

2.76 

2.83 

2.86 

2.86 

 

15.0 

16.1 

17.0 

17.1 

 

14.2 

15.4 

16.1 

16.1 

 

P1 

P2 

P3 

P4 

10kg/fed as  

soil application 

10.45 10.08 40.16 40.15 10.18 10.30 2.79 2.83 16.3 15.5 mean 

8.03 

10.66 

11.17 

11.16 

7.75 

10.17 

10.76 

10.75 

40.17 

40.16 

40.16 

40.17 

40.15 

40.16 

40.17 

40.15 

9.56 

9.87 

10.3 

10.4 

9.73 

10.01 

10.25 

10.24 

2.64 

2.77 

2.81 

2.80 

2.73 

2.80 

2.83 

2.83 

14.4 

16.0 

16.7 

16.8 

13.8 

15.1 

15.9 

15.8 

P1 

P2 

P3 

P4 

 

2%foliar  

spraying 

10.26 9.86 40.17 40.16 9.88 10.10 2.76 2.80 16.0 15.2 mean 

 

7.77 

10.33 

10.82 

10.82 

 

7.62 

10.08 

10.61 

10.61 

 

40.16 

40.16 

40.15 

40.16 

 

40.14 

40.15 

40.16 

40.15 

 

9.65 

9.84 

10.09 

10.09 

 

9.72 

9.96 

10.25 

10.24 

 

2.65 

2.77 

2.80 

2.79 

 

2.27 

2.80 

2.83 

2.83 

 

13.8 

15.4 

16.2 

16.2 

 

13.0 

14.7 

15.4 

16.2 

 

P1 

P2 

P3 

P4 

mean of P 

levels 

 

 

 

0.17 

0.34 

NS 

 

0.15 

0.13 

NS 

 

NS 

NS 

NS 

 

NS 

NS 

NS 

 

0.06 

0.07 

NS 

 

0.05 

0.08 

NS 

 

0.02 

0.05 

NS 

 

0.02 

0.06 

NS 

 

0.17 

0.33 

NS 

 

0.17 

0.31 

NS 

L.S.D at o.o5     

 A 

B 

AB 
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vegetative growth. Also , Singh et el (2014) mentioned that in case of higher P , the 

accumulation of dry matter was augmented higher in case better photosynthesis , in 

turn better supply ofphotosynthesis and assimilation in fruits . The positive effect of 

nano – rock P on yield and yield components may be due to nano -  particle  

fertilizers  have high reactivity  due to higher specific area , which enhanced the  

absorption of phosphorus. In addition  to, Urrota(2010) mentioned that nano 

fertilizers stimulate the root growth, consequently improved water and nutrient 

absorption towards the areas of metabolic activity. These results are in a good 

agreement with those obtained by Meena et el (2017) and Eed et el (2018) and 

Hussien et el (2015) for nano- phosphorus fertilizer . 

         As for the humic acid effect , the data clearly show that either soil application 

or foliar sprayingof humic acid were significantly augmented yield and yield 

components of cotton , except lint percentage . The effect of humic acid as soil 

application is more pronounced on these characters than the effect of foliar spraying 

. Over control , the increment in seed cotton yield due to 10kg/fed humic acid and 

foliar spraying of 2% humic acid solution reached to 8.4 and 6.0 % in the first 

season and 14.7 and 12.6 % in the second one , respectively . Regardless , the 

method of humic acid application , the beneficial effect of humic acid on yield and 

yield component may be due to their effect on increasing vegetative growth 

parameters (Table , 3) ,  photosynthetic pigments and leaf N,P and K content (Table 

, 6) ,which increased plant productivity . Similar results were obtained by Ahmed et 

el (2013).  

         Concerning the interaction between phosphorus and humic acid treatments , 

the obtained data clearly show that all studied yield and yield component parameters 

did not respond to the interaction between the two factors . which  means that each 

factors may be acting independently on these parameters . On general , the treatment 

of 31kgP2O5/fed + 10kg/fed humic acid as soil application produced the highest 

yield and yield component of cotton plant (except lint % ) .On the other hand the 

treatment of without phosphorus fertilization + without humic acid application 

yielded the lowest ones .                                                     

Fiber properties: 

        Data in Table (5) show the effect of phosphorus fertilization and humic acid 

application and their interactions on fiber properties , i.e. fiber length (Pressely 

index) , fiber fineness (Micronair reading) , Fiber length (mm) and uniformity index) 

. The obtained data indicate that , phosphorus fertilization , whether mineral  or nano 

aswell as humic acid as soil or foliar application and their interactions did not 

exhibited any effect on the abovementioned fiber properties . This may be due to 

these characters were less affected by the environmental factors , beside these 

properties had genetical and varietal  affect (Emaraet el , 2018 ) . these results agree 

with those obtained by Hamoudaet el (2014) and Emara and  Abd el –Aal (2017) . 
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Table (5) Effect of mineral and nano phosphorus fertilization under humic acid 

application on fiber properties  
Uniformity ratio     

% 

Fiber length 

(mm) 

Fiber fineness 

(Micr nair reading ) 

Fiber strength 

pressley index 

P-  

fertilization 

(B) 

Humic 

acid 

(A) 2019 2018 2019 2018 2019 2018 2019 2018 

81.5 

81.4 

81.5 

81.6 

81.6 

81.5 

81.6 

81.6 

31.3 

31.5 

31.3 

31.3 

31.1 

31.2 

31.1 

31.0 

4.4 

4.5 

4.5 

4.4 

4.5 

4.4 

4.5 

4.5 

9.2 

9.3 

9.2 

9.2 

9.2 

9.4 

9.3 

9.3 

P1 

P2 

P3 

P4 

 

0.0 

Control 

81.5 81.58 31.35 31.1 4.45 4.45 9.23 9.30 mean  

 

81.8 

81.7 

82.0 

81.6 

 

81.7 

81.5 

81.6 

82.1 

 

31.5 

31.4 

31.3 

31.4 

 

31.0 

31.2 

31.1 

31.4 

 

4.4 

4.5 

4.4 

4.4 

 

4.5 

4.5 

4.5 

4.4 

 

9.1 

9.0 

9.1 

9.2 

 

9.3 

9.4 

9.3 

9.4 

 

P1 

P2 

P3 

P4 

10 kg/fed 

as soil  

application 

81.78 81.73 31.4 31.18 4.43 4.48 9.1 9.35 mean  

 

82.0 

81.8 

82.1 

81.7 

 

81.1 

81.3 

81.6 

81.6 

 

31.4 

31.5 

31.4 

31.4 

 

31.2 

31.2 

31.1 

31.3 

 

4.5 

4.3 

4.4 

4.4 

 

4.4 

4.5 

4.5 

4.4 

 

9.1 

9.1 

9.0 

9.2 

 

9.4 

9.3 

9.3 

9.4 

 

P1 

P2 

P3 

P4 

 

2% Foliar 

spraying 

81.9 81.9 31.4 31.20 4.40 4.54 9.1 9.35 mean 

81.77 

81.63 

81.87 

81.63 

81.8 

81.8 

81.6 

81.8 

31.4 

31.5 

31.3 

31.4 

31.1 

31.2 

31.1 

31.23 

4.43 

4.43 

4.43 

4.40 

4.47 

4.47 

4.50 

4.43 

9.10 

9.13 

9.10 

9.20 

9.30 

9.37 

9.30 

9.37 

P1 

P2 

P3 

P4 

 

Mean of P 

levels 

 

NS 

NS 

NS 

 

NS 

NS 

NS 

 

NS 

NS 

NS 

 

NS 

NS 

NS 

 

NS 

NS 

NS 

 

NS 

NS 

NS 

 

NS 

NS 

NS 

 

NS 

NS 

NS 

L.S.D. at 0.05   

A 

B 

AB 

 
Leaf cotton contents of nutrients and chbrophy : 

         The effects of phosphorus and humic acid treatments and their interactions are 

shown in Table (6). As for phosphorus , the results indicate that leaf cotton content , 

i.e, N,P and K  (%) as well as chlorophyll A and B were significantly affected by 

phosphorus fertilization . The maximum values for leaf cotton content were obtained 

from added 31kg P2O5/fed , while without phosphorus fertilization exhibited the 

lowest ones . Compared with control , spraying cotton plant with 2% solution of 

nano – rock P  increased these contents by about 20.1,54.5, 16.7, 5.7 and 18.7 % , 

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

and for the treatment of 31kg P2O5/fed . These increment may be due to phosphorus 

application led to increase available P in soil resulted in well- established transport 

of water and nutrients towards cotton leaf (Iqbal et el ,2020 ) . Also , Abou El- Nour 

et el (2010) and Favi et el (2015) reported that nano- particles having larger surface 

area than bulk fertilizers led to more contact with and reactive responses from leaf 

plant surface , consequently enhanced to more water and nutrient absorption as 

mentioned before . As for chlorophyll A and B , Wahdan et el (2000) mentioned that 
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P plays an important role in many enzymatic reaction , which effect phosphorylation 

, in turn increase the pigments content in plant  leaves . These results are in line with 

those obtained by Abd El – Gayed  and Abd El – Hafeez  (2014 ) for chemical P and 

Hussien et el (2015) for nano – phosphorus fertilizer . With regard to humic acid , 

the data show that leaf cotton content were significantly affected by humic acid 

application . It could be arranged the effect of humic acid treatments on leaf cotton 

content in the descending order as : follow without humic acid > foliar spraying of 

humic acid > soil application of humic acid . The relative increasing in N,P,K , 

chlorophyll A and  B due to  10kg     /fed humic acid and foliar spraying of humic 

acid were 17.5 and 10.2 ,8.5 and 6.0 , 9.3 and 5.2 , 27.2 and 25.3 , and 16.2 and 12.5 

% in comparison with control , respectively in first season . Similar trends were 

obtained in the second season . The beneficial effect of humic acid on leaf cotton 

content could be explained by its effect in improving nutrients availability in root 

zone leading to more nutrient uptake which resulted in corresponding increase in 

chlorophyll fluorescence Raddy et el (2016) .  
Table (6) Effect of mineral and nano phosphorus fertilization under humic acid 

application on leaf chemical contents                                                    

 

 

Humic  

acid (A) 

P- 

Fertilization    

(B)؛ 

N(%) P(%) K (%) 
Chlorophyl 

A (mg/g ,dw)  

Chlorophyl          

B (mg/g dw) 

2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 

0.0 

control 

P1 

P2 

P3 

P4 

1.68 

1.92 

2.23 

2.22 

1.83 

1.90 

2.21 

2.21 

0.16 

0.19 

0.22 

0.22 

0.14 

0.17 

0.20 

0.20 

2.22 

2.41 

2.64 

2.65 

2.25 

2.46 

2.67 

2.67 

2.17 

2.23 

2.34 

2.33 

3.19 

3 .30 

3.35 

3.34 

2.16 

2.29 

3.33 

3.32 

2.01 

2.08 

2.22 

2.21 

 Mean 2.06 2.04 0.20 0.18 2.48 2.51 3.27 3.29 2.78 2.13 

10kg/fed as 

soil 

application 

P1 

P2 

P3 

P4 

2.12 

2.46 

2.55 

2.56 

2.10 

2.14 

2.52 

2.53 

0.28 

0.37 

0.42 

0.41 

0.25 

0.33 

0.40 

0.40 

2.44 

2.76 

2.83 

2.82 

2.46 

2.80 

2.86 

2.86 

3.16 

3.28 

3.32 

3.31 

3.19 

3.30 

3.35 

3.34 

2.21 

2.32 

2.75 

2.74 

2.16 

2.30 

2.72 

2.72 

mean 2.24 2.35 0.37 0.35 2.71 2.74 3.27 3.30 2.51 2.48 

2% as foliar 

spraing 

P1 

P2 

P3 

P4 

 

2.00 

2.27 

2.40 

2.40 

1.90 

2.22 

2.37 

2.37 

0.21 

0.30 

0.39 

0.39 

0.19 

0.28 

0.36 

0.37 

2.35 

2.64 

2.71 

2.72 

2.38 

2.68 

2.75 

2.76 

3.10 

3.21 

3.28 

3.28 

3.12 

3.24 

3.32 

3.31 

2.16 

2.29 

2.63 

2.62 

2.11 

2.25 

2.60 

2.60 

mean 2.27 2.22 0.32 0.30 2.61 2.64 3.22 3.25 2.43 2.39 

Mean of P 

levels 

P1 

P2 

P3 

P4 

1.99 

2.22 

2.39 

2.39 

1.94 

2.18 

2.37 

2.37 

0.22 

0.29 

0.34 

0.34 

0.19 

0.26 

0.32 

0.32 

2.34 

2.60 

2.37 

2.37 

2.36 

2.65 

2.76 

2.76 

2.81 

2.91 

2.98 

2.97 

2.83 

2.94 

3.01 

3.00 

2.14 

2.24 

2.54 

2.54 

2.09 

2.21 

2.51 

2.51 

L.S.D at o.o5  

A 

B 

AB 

0.08 

0.06 

NS 

0.06 

0.05 

NS 

0.02 

0.02 

NS 

0.02 

0.03 

NS 

0.07 

0.06 

NS 

0.08 

0.06 

NS 

0.07 

0.07 

NS 

0.08 

0.07 

NS 

0.07 

0.06 

NS 

0.07 

0.05 

NS 
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These results are in line with those obtained by Asik et el (2009) , Denre et el 

(2014) for the effect of soil application of humic acid on wheat , Garlic and cotton 

plants , respectively and Ahmed et el (2013) , Osman et el (2013) and Bezuglova et 

el (2017) for the effect of foliar spraying of humic acid on cotton , rice and wheat 

plants , respectively. The data of the interaction revel that chemical content in cotton 

leaves did not affected by the interaction between phosphorus and humic acid 

treatment . In general , leaf cotton plants treated with 31.0kgP2O5/fed or nano rock P 

along with 10kg/fed humic acid contain maximum N,P,K and chlorophyll A and B  .  

On the other had the lowest values of these constituents were recorded for the plants 

without both phosphorus and humic acid application.   

CONCLUSION 

         From the results of this investigation , it could be recommended supplement 

the  high price chemical phosphorus fertilizer by using the nano – particle 

technology for natural rock P in combined with humic acid to improve cotton 

productivity , beside improve soil properties and fertility .                         
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 59جيزة صىف على أوتاجيت القطه  حامض الهيىميك  مع استخدامأسمدة الفسفىر بعض صىر تأتير 

 وخىاص التربت وخصىبتها

ف محمدؤوجيهان عبد الر
*

صابر شعبان عبد المجيد**         
 

 يظز  –انجيشة  -يزكش انبحٕد انشراػيت   –*يؼٓذ الاراضٗ ٔانًيبة ٔانبيىئت 

 يظز  –انجيشة  –انبحٕد انشراػيت  يزكش –**يؼٓذ بحٕد انقطٍ 

 

يظز فٗ  - بُٗ سٕيف يحبفظت   –أجزيج حجزبخبٌ حقهيخبٌ بًشرػت انبحٕد انشراػيت بسذص 

نذراست ايكبَيت الاسخفبدة يٍ حكُٕنٕجيب انُبَٕ بأسخخذاو  رش يحهٕل طخز  8102‘8102يٕسًٗ انًُٕ 

حبيض انٓيٕييك ػهٗ اَخبجيت انقطٍ ٔطفبث انخزبت  يغ اسخخذاوانفٕسفبث انُبَٕ بذلا يٍ سًبد انسٕبز فٕسفبث 

ٔكبَج يؼبيلاث انفسفٕر كًب يهٗ بذٌٔ ‘ ٔخظٕبخٓب بؼذ انحظبد . ٔقذ أسخخذو َظبو انقطغ انًُشقت نهخجزبت 

رش ‘ / فذاٌ  يٍ سًبد انسٕبز فٕسفبث كأضبفت أرضيت  1أ8كجى يٍ ف10ٕ‘ كجى   01,1‘ حسًيذ فٕسفبحٗ  

% يزحبٌ بيًُب كبَج يؼبيلاث حبيض انٓيٕيك  كًب يهٗ :  بذٌٔ 8ُبَٕ بًؼذل يحهٕل طخز انفٕسفبث ان

% يزحبٌ . 8رش يحهٕل حبيض انٓيٕيك بًؼذل ‘ كجى /فذاٌ ْيٕيك كأضبفت  أرضيت 01أضبفت ‘ ْيٕيك 

 -كٍ حهخيض أْى انُخبئج كًب يهٗ :ٔيً

بؼذ يب ػذا انفسفٕر انًيسز فٗ انخزبت ‘ نى حخأرز خٕاص انخزبت ٔخظٕبخٓب بًؼبيلاث انخسًيذ انفٕسفبحٗ  -

 انحظبد ا نذٖ أسداد بأضبفت سًبد انسٕبز فٕسفبث أرضٗ .

‘ انًبدة انؼضٕيت ببنخزبت ‘ كجى / فذاٌ  حبيض ْيٕيك انٗ ححسيٍ كلا يٍ حًٕضت انخزبت 01أدٖ أضبفت  -

 ٔانًبء انًيسز نهخزبت بؼذ  حظبد انقطٍ .انكزبفت انظبْزيت 

يٍ أرحفبع انُببث ٔػذد الافزع انزًزيت نهُببث ٔػذد أدٖ انخسًيذ انفٕسفبحٗ ٔحبيض انٓيٕيك انٗ سيبدة كلا  -

انهٕس انًخفخح نهُببث ٔٔسٌ انهٕسِ ٔيحظٕل انقطغ انشْز ٔيحخٕٖ أٔراق انقطٍ يٍ انُيخزٔجيٍ ٔانفٕسفٕر 

بيًُب حأرزث َسبت انخبكيز ببنخسًيذ انفٕسفبحٗ فقذ  ,حيذ أسداد ‘ أ ٔانكهٕرٔفيم ة  ٔانبٕحبسيٕو ٔانكهٕرٔفيم

ٔكبٌ حأريز رش انفٕسفٕر انُبَٕ يسبٔيب أحظبئيب نخأريز أضبفت حبيض انٓيٕيك ‘ انخبكيز ببنخسًيذ انفٕسفبحٗ 

 أرضٗ ػهٗ أضبفخّ رشبّ .

 ٓيٕيك .نى حخأرز طفبث الانيبف بًؼبيلاث أضبفت انفٕسفٕر ٔحبيض ان -

كجى 10% يٍ طخز انفٕسفبث انُبَٕ أٔ أضبفت 8أٌ أفضم انًؼبيلاث ْٗ رش أظٓزث َخبئج انخذاخم  -

 كى / فذاٌ حبيض انٓيٕيك .01/فذاٌ سٕبز فٕسفبث + أضبفت 

% يزحبٌ يغ أضبفت حبيض 8ٔيًكٍ انخٕجيّ بزش َببث انقطٍ بًحهٕل طخز انفٕسفبث انُبَٕ بًؼذل  -

 ذاٌ نخؼظيى أَخبجيت انقطٍ ٔححسيٍ خٕاص انخزبت  . كى / ف01ْيٕيك أرضٗ بًؼذل 

  


