
IOP Conference Series: Earth and Environmental Science

PAPER • OPEN ACCESS

Chemical Analysis of Fig Transplants Cv Wazeri Under With Cutting
Type and Humic Acid
To cite this article: M. H. I. Alani et al 2021 IOP Conf. Ser.: Earth Environ. Sci. 761 012032

 

View the article online for updates and enhancements.

This content was downloaded from IP address 37.236.99.26 on 27/05/2021 at 22:25

https://doi.org/10.1088/1755-1315/761/1/012032
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsvqvKF7jaxula_309WBm0pI9YEKoYbMqdGAxHnKE2jdNJ3CFHZF_ZyIzF8Dbxlfms_B9A6pU1s6LbAbBYys-R1Q3g3Sb1wUBIFEV0o-hPDhcRFBMvxbBexO5PTrPmRHQVAX81TwRYLts-ajS3ASGoQC9VLnmcIeJ1VEj_RiJel03cJuwuENfqIyHcbD3XWbsPgztnHMRq3nLkK9teeZdFYJ6JstNhLIG2U6U7Zv1M9c1kpfES_XlgO0iXYuZuSNMdiFrRePg2sSvOTVBe76BlDKf6rS&sig=Cg0ArKJSzDvkN_GxMyBC&fbs_aeid=[gw_fbsaeid]&adurl=https://www.electrochem.org/239/ecs-special-events/%3Futm_source%3DIOPConferenceSeriesVirtual%26utm_medium%3DIOPConferenceSeriesVirtual%26utm_campaign%3D240LiveEvents


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

ICCMAT-2021
IOP Conf. Series: Earth and Environmental Science 761 (2021) 012032

IOP Publishing
doi:10.1088/1755-1315/761/1/012032

1

Chemical Analysis of Fig Transplants Cv Wazeri Under With 

Cutting Type and Humic Acid 

 
M. H. I. Alani

1
, A. F. Z. Al-Dulaimy

1*
, Y. S. Sekhi

1
, A. F. Almehemdi

2 

 

Department of Horticulture and Landscape Gardening, College of Agriculture, 

University of Anbar, Iraq
1
 

Center of Desert Studies, University of Anbar, Iraq
2 

 
*
Corresponding author's e-mail: ag.ahmed.fatkhan@uoanbar.edu.iq 

 

Abstract. Lath house trial was laid out at dept of horticulture and landscape gardening, college 

of agriculture, university of anbar, IRAQ to know Effects of cutting type and humic acid 

fertilizing on Wazeri fig transplants . Factorial experiment was done using random complete 

block design RCBD (3x3) with three replicates as three cuttings per experimental unit. during 

the growing season 2018. Cuttings have been cultured on Jan. 20
th

, 2018 and then humic was 

applied to culture media on the following times (Apr. 20
th

, Jul. 20
th
 and Oct. 20

th
). Results 

revealed that All the studied traits have shown significant effect using different types of stem 

cuttings included (leaf chlorophyll content, branches carbohydrates content and leaf Nitrogen, 

phosphor and potassium content reached to (249.6 mg.100g
-1

, 11.73%, 2.58%, 0.75% and 

1.44%), respectively. effect of humic fertilization reached significant level of effect for all the 

studied traits except (leaf phosphorus content) especially(4ml.L
-1

) Gave the highest results 

(350.1mg.gm
-1

, 12.00%, 2.56% and 1.43%) for the traits (leaf chlorophyll content, branch 

carbohydrates content and leaf Nitrogen and potassium content, respectively. The interaction 

between both studied factors achieved a significant level in most studied indicators. 

1. Introduction 

Figs tree is classified as a semi-tropical tree that belongs to Moraceae and contains 800 plant species 

[1]. [2] mentioned that figs was originated from south part of Arab peninsula and it's still growing in 

wild way to spread later to South Syria and Mediterranean Beaches. The Iraqi production of figs fruits 

in 2019 reached (9265 tons) and average tree productivity reached (22.41 kg tree
-1

). Saladin ranks first 

in productivity followed by Mosul and Wasit province. Figs fruits are used as dried and fresh fruits 

and juices and the milky matter (Latex) participates in the cheese industry [3]. Most active materials in 

figs have detergent and softening properties and considered digestion enhancers, also help to cure 

some intestinal diseases and chronic constipation [4]. Figs leaves contain (Methoxsalen) which is used 

to treat vitiligo, psoriasis and skin cancers for exposing to ultraviolet sun waves [5]. Vegetative 

propagation method with stem cuttings is considered as the most common and successful figs 

propagation in its agriculture areas to obtain homogenous and parental plant similar transplants in a 

short time where cuttings are usually taken from (1-3y) mature woody during dormant sap season [6]; 

[7]taken Woody cuttings was differs; so, cutting could be taken from younger branches (below one-

year-old) for growing branches to elder branches aced several years. It is hard to determine which 

cutting type is more appropriate to reproduce all the plants just like figs [8]. In turn, it depends on 

many factors such as plant type and cuttings nutrient content  just like carbohydrates and rooting 

helpers [9] in this field, [10] confirmed that basal cuttings have given better rooting ratio than middle 

and terminal cuttings for peach, apple and apricot. [11] found that basal pears cuttings of Mariana 

cultivar have given the highest rooting percentage of 98.33%. [12] and [13] also stated that basal 

woody stem cuttings of figs have significantly dominated when cultured by rooting percentage, roots 
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average number, heights and dry weight of roots if compared with semi-woody cuttings. In a similar 

study, it's been noticed that when two figs cutting types (woody and semi-woody) have been cultured, 

the woody cuttings have the superiority in all the studied traits just like rooting percentage [14]. 

Humic acid is one of the main colloidal components as it is an organic matter that results from plants 

and animals analysis [15]. It's just an organic chemical complex with a dark color that could either be 

manufactured as a liquid material or a powder. It contains (C, N, H and O) in its structure with 

variable ratios that cause to produce different molecularly weighed compounds [16]. Each of [17] and 

[18] had shown that humic acid application to soil causes raised nutrients absorption by a plant as it 

functions as a transporting medium for nutrients from soil to plant, enhances radical growth and sub-

rooting, in addition, to increase plant protein content and increase soil useful microorganisms [19]; 

[20]. Humic also participates the increase of plant resistance of harsh environmental conditions such 

as high temperature, drought and humidity [21]; [22].  

Regarding the importance of figs vegetative reproduction with stem cuttings being the best and 

most common way used in commercial transplants, this research aims to determine the cutting type 

(terminal, middle or basal) effect for figs cv Waziri on the chemical composition of the resulting 

transplants. Additionally, humic acid is environmentally safe and has no affection on human health 

and functions vitally to improve plant chemical component to obtain strong and rapidly grown 

transplants. 

 

2. Materials and Methods 

2.1 Trial laying out 

The study was done at lathhouse of Horticulture and Landscape gardening Dept., College of 

Agriculture, University of  Anbar, Iraq, during the growing season 2018. Cuttings have been provided 

on Jan 20th
, 2018 from 8 years old fig trees in the early morning where the three cutting types 

(terminal( C1), middle (C2) and basal (C3) have been taken from single-year-old branches with (15-

20cm) length. Before culturing, the cuttings bases were treated with fungicide (Binomial) at (4g.L
-1

) 

concentration for (30 mins) and then dried well of fungicide to be treated next with growth regulator 

auxin (IBA) in (2000mg.L
-1

) by quick embedding method for (5 secs.) to induce cuttings rooting, then 

to culture cuttings in plastic bags of (5 kg) capacity which contain soil mixture (3 sandy fluvial: 1 peat 

moss) that is stated in table 1. The culture media has been sterilized with formaldehyde in 4% 

concentration. Suitable ventilation has been considered in the greenhouse to eliminate excess 

humidity. Thereafter, cuttings were translocated to the lath house of Horticulture and Landscape 

gardening Department on (Apr. 1
st
) to avoid damage caused by the high temperature within the 

lathhouse. Humic acid was added to the plastic pots with 0, 2 and 4 ml.L
-1

 in three dates viz., Apr.20
th
, 

Jul. 20
th
 and Oct. 20

th
. Then the chemical content of figs transplants was measured at the experiment 

end (Nov. 20
th
) to include: leaf chlorophyll content, branch carbohydrates content and leaf phosphorus, 

nitrogen and potassium content. 

 
 

Table (1) some chemical and physical properties of media soil 

pH 
EC 

ds.m-1 

O.M 

g.Kg-1 

N  Av. 

g.Kg-1 

P  Av. 

g.Kg-1 

K Av. 

g.Kg-1 

Ca 

mmol.L-1 

Mg 

mmol.L-1 

7.8 1.80 2.3 2.56 17.4 21.7 43.0 37.0 

Na 

mmol.L-1 

CO3
 

mmol.L-1 

SO4
 

mmol.L-1 

HCO3
 

mmol.L-1 

Clay 

g.Kg-1 

Silt 

g.Kg-1 

Sand 

g.Kg-1 
Texture 

13.1 Nil 9.6 4.0 367.6 210.0 422.4 Clay loam 

 

2.2 Statistical analysis 

Experiment was applied using Random complete block design with three replicates as 15 cuttings per 

experimental unit and so the number of used cuttings became (405) cuttings resulted from both factors 

interaction, replications number and cuttings number per experimental unit (3x3x15x3). Data had then 

been analyzed using Genstat14 program and averages were compared using the least significant 

difference L.S.D. on probability level 5%. 

 

3. Results and Discussion 

3.1 Leaf chlorophyll content (mg.100g
-1

 fresh weight) 
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Cuttings showed a significant difference in their leaf chlorophyll content where the basal cuttings (C3) 

showed the highest value that was 249.6 mg.100g
-1

, followed by middle cuttings (C2) 238.6 mg.100g
-1

 

while the least Leaf chlorophyll content has been found in terminal cuttings leaves (C1) That was 

227.8 mg.100g
-1

,(Figure A1). The effect of humic application has reached a level of significance in 

affecting the studied character, especially in 4 mg L
-1

(H3) treatment which achieved the highest of 

250.1 mg.100g
-1

, while 0 and 2 mg L
-1

(H1 and H2) treatments gave the lowest values at (233.8 and 

232.0 mg.100g
-1

), respectively. Also, interaction treatment of mid cuttingsX4 mg L (C2H3) treatment 

which gave the highest Leaf chlorophyll content of 260.6 mg.100g
-1

. While the lowest value was  

interaction treatment (C1H1) of 218.4 mg.100g
-1

. 

3.2 Branches percentage of carbohydrates: 

Results in figure (1B) cleared that using different types of stem cuttings caused significant differences 

in Branches carbohydrates content in figs transplants by the dominance of middle and basal cuttings 

(C2 and C3) significantly to give the highest percentage that was 11.32% and 11.73%, respectively. 

Thus, we made a percentage of increase that respectively reached 16.10% and 20.31% from terminal 

cutting (C1) in which percentage reduced to the lowest level of 9.75%. Another way, humic acid 

fertilization has reached significant effect level in this trait by the superiority of high humic 

concentration 4 mg L
-1

(H3) by giving it the highest percentage which is 12.01% to show 14.27 and 

16.94% increase to both other treatments 0 and 2 mg L
-1

(H1 and H2), respectively. While double 

interaction between both study factors has reached the level of significance especially in (C3H3) 

treatment which gave the highest level of carbohydrates that was 14.56% in time that percentage has 

significantly reduced to the lowest level that was 9.04% in C0H0 treatment. 

3.3 Leaves nitrogen content: 

Results of the statistical analysis shown in figure (1C) There is a significant difference between cutting 

type in leaves nitrogen content. Thus, the basal cuttings (C3) has given the highest percentage of 

2.58%, followed by middle cuttings (C2) 2.47% while The least leaf nitrogen content was in terminal 

cutting of 2.41%. also the same figure results showed that humic treatments have a significant effect 

on Leaf nitrogen content by the superiority of both (H2 and H3) concentrations for being given the 

highest percentage that was 2.56 and 2.51%, respectively When compared with control (H1) in which 

percentage decreased to the least of 2.39%. Also Interaction treatments (C2H3 and C3H2) Gave the 

highest leaf nitrogen content of 2.67 and 2.66%, respectively. While , the interaction between control 

and  terminal cuttings (C1H1) has shown the least percentage of 2.25% (table 1). 

 

3.4 Leaves phosphorus content 

Results of figure (1D) showed that leaves phosphorus percentage has significantly differed amongst 

research utilized cuttings where the highest percentage appeared in basal cuttings leaves (C3) to be 

0.75%, while it's minimized in middle and terminal cuttings leaves (C2 and C1) to be respectively 0.64 

and 0.63%. On the other hand, humic treatments didn’t reach a significant effect on leaf phosphor 

content. Whereas both study factors interference as seen in (table 1) has reached significance in effect 

especially when humic hasn’t been applied to the basal cuttings (C3H1) which showed the maximum 

percentage 0.84%, while the minimum one was at the non-humic application treatment to the terminal 

cuttings (C1H1) which was 0.52%. 

3.5 Leaves potassium content 

It's noticed from the statistical analysis of data shown in figure (1E) that stem cuttings (C3) have given 

the highest percentage of potassium in their leaves which was 1.44%, followed by middle cuttings 

(C2) 1.37% and the minimum percentage was in the terminal cuttings (C1) of 1.32%. While humic 

fertilization has reached the significance level in affecting leaf potassium content especially for 

treatments (H3 and H2) which gave the highest values that were 1.43 and 1.41% respectively. So, both 

treatments possessed a percentage of increase that is 10.00 and 8.46% successively in comparison with 

non-humic addition treatment (H1) in which leaves, the percentage reached the minimum level of 

1.30%. The interference treatment for both study factors didn’t show any significant effect to mention 

for potassium content in figs leaves. 
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Figure (1) Effect of cutting type and humic acid in the chemical content of fig Waziri cv. Transplants 
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Table (2) Effect of cutting type and humic acid interaction in the chemical content of fig Waziri cv. 

transplants 

Cutting 
Type 

Humic 
(ml.L-1) 

Chlorophyll 

(mg.100g-1) 

fresh weight 

Carbohydrates  
(%) 

N  
(%) 

P  (%) 
K  

(%) 

Terminal 
Cutting 

0 218.4 9.04 2.25 0.52 1.25 

2 223.8 10.43 2.44 0.65 1.36 

4 241.3 9.77 2.54 0.73 1.34 

Middle 
Cutting 

0 226.7 10.34 2.32 0.60 1.31 

2 228.4 11.89 2.43 0.68 1.37 

4 260.6 11.72 2.67 0.65 1.43 

Basal 
Cutting 

0 256.3 11.43 2.60 0.84 1.34 

2 243.9 9.20 2.66 0.69 1.48 

4 248.5 14.56 2.48 0.71 1.50 

LSD 5% 18.42 2.52 0.23 0.15 N.S 

 

The superiority of basal cuttings due to the increased content of new transplants chlorophyll, 

carbohydrate and macro elements (N, P and K) could be attributed to contain stored nutrients such as 

carbohydrate more than softy and semi-woody cuttings [9] and that carbohydrate derivatives play a 

vital role in rooting process especially in the early stages of cutting rooting [23]. As well as the 

increase of rooting enhancers just like  auxin and companion factors for woody cuttings rooting could 

be an important reason obtaining this results [24]; [25], where auxin function to provide saccharides in 

sub-roots development sites due to the increased starch motion via increasing the activity of 

carbohydrate metabolic enzymes to release energy required for sub-root and cell mitotic enzyme 

formation [26]. Consequently, radicle growth was improved which positively reflected on absorbing 

more nutrients such as (N, P and K) which is noticed on by the increase of their percentage in 

transplants leaves as shown in (figure 1). These elements have great importance in all the vital 

processes occur inside a plant where nitrogen enhance vegetative growths and strengthening root 

system [27]. It's the second most major cytoplasmic component after water where its percentage is (2-

4%) of plant dry matter and it's a synthetic component of essential organic compounds such as amino 

acids, proteins, nucleic acids (DNA & RNA), enzymes and plant hormones [28]. It's also a major 

component of photosynthetic chlorophyll that. Also, nitrogen acts vitally in plant auxin induction to 

support mitosis and cell elongation as the stems apical tops consist of high auxin concentrations that 

enhance cell elongation that is the stem basic elongation [29]. Potassium also acts as a sub-factor in 

chlorophyll and protein synthesis and making so many vital activities such as photosynthesis, 

carbohydrate simulation and stomata open and shut mechanism regulation to result in increased 

vegetative growth activity [30]. While phosphorus has an active role in meristem tissue induction, 

helping living cell mitosis, photosynthesis, photosynthetic product transfer and enzymatic system 

activation [31]. Moreover, its role in energy-rich compound synthesis that a plant requires to 

synthetize other compounds like carbohydrate, phospholipids and coenzymes that help activating 

biotic activities and thus increases plant vegetative growth [32]. 

About reasons of positive effect of humic addition on the chemical component of figs transplants, it 

is due to the role that the acid acts in growth induction via its components of organic compounds, 

amino acids and minerals [33]. Beside that humic acid increases cell membranes permeability for 

nutrients absorption [34]; [35]. Hence the increase came in leaves content of nutrients. Furthermore, 

the humic participates in chlorophyll formation and collecting saccharides with amino-acids and 

enzymes [36]. It also activates cell division, increases growth rate, improves shoot and root system and 
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increases dry matter in plant tissues [37]. It also gives a plant sort of resistance for different tensions to 

make continuity in plant vital processes [15]. Also [38] mentioned that humic acid increases the 

efficiency of photosynthesis, carbohydrate and protein production and reduces the amino-acid analysis 

because of tension; so, these effects achieved increase in all shoot and root traits. It's clear from (figure 

1) results that basal cuttings and humic application have a positive effect in chlorophyll increase in 

leaves that encourages more carbohydrate production to activate vital activities and thus enhance all 

vegetative and root growth signals in transplants and absorb further nutrients from soil. 

 

4. Conclusion 
After research results explore, it's noticed that there are differences in figs transplants chemical content 

as a result of using different types of cuttings in agriculture and adding different levels of humic acid, 

especially for basal cuttings and high humic concentration through which the best results for the 

studied traits have appeared. So, we recommend using basal cuttings in figs culturing and humic acid 

fertilization to create strong shoot and root systems that support more soil nutrient absorption for 

better photosynthesis and more carbohydrate production for exploit in different plant vital activities. 

 

References  

[1]Harrison, R D 2005, Figs and the diversity of tropical rainforests. Bioscience, 55: 1053-1064. 

[2]Almajali,D, Abdel-ghani,A and Migdadih,H 2012, Evaluation of genetic diversity among Jordanian 

fig germplasm accessions by morphological traits and ISSR markers Scientia Horticulturae, 

1478,19. 

[3]Ali, S H 2019, Characterization of Microsatellite Loci in different Fig (Ficus carica L.) landraces in 

Duhok and Erbil provinces in Kurdistan region-Iraq Zanco. Journal of Pure and Applied Sciences, 

31(2), 48-56. 

[4]Arshad, H R, and Aldebasi,Y H  2017, Ficus carica and its constituents role in management of 

diseases. Asian Journal of Pharmaceutical and Clinical Research, 10, 49-53. 

[5] Raafat,K, and, Wurglics ,M  2019, Phytochemical analysis of Ficus carica L. active compounds 

possessing anticonvulsant activity. Journal of Traditional and Complementary Medicine, 9: 263-

270. 

[6]Aparecida,C B F A F Antonio, Laís,N H M, S C D,Marcela, and, D R, Adamo 2019, Advances in 

propagation of Ficus carica L. Revista Brasileira de Fruticultura, 41(3), 1-13. 

[7] Ohland,T P and, Kotz ,T E 2009, Enraizamento de estacas apicais lenhosas de figueira'Roxo de 

Valinhos' com aplicação de AIB e cianamida hidrogenada. Revista Brasileira de Fruticultura, 31: 

273- 279. 

[8]Dolgun,O, and T  F  E  2008, Production of fig (Ficus carica L.) Nursery plants by stem layering 

method. Agriculturae Conspectus Scientificus, Zagreb, 73(3), 157-160. 

[9] Hussain,I S A, and Jan,A 2018,Vegetative propagation of Fig ‘Sawari’ and ‘Tarnab Inzar’ through 

stem cuttings. Journal of Horticultural Science and Technology, 1(1), 17-20. 

[10]Parvez,M and Shah,M 2007, Effect of Indolebutyric Acid (IBA) and planting times on the growth 

and rooting of Peach cuttings. Sarhad Journal of Agriculture, 23: 587 

[11]Quartieri,M B, and Giannini,M 2010, Evaluation of pear rootstock selections In: XI International 

Pear Symposium, 909: 153-159. 

[12]Hamooh,B T 2004, Cutting types and IBA concentrations in relation to rooting of stem hardwood 

cuttings of fig tree (Ficus cariaca L.). Annals of Agricultural Science, 49: 661-669. 

[13]Reddy,K, Reddy,C P, and Goud ,P 2008, Effect of Auxins on the rooting of fig (Ficus carica L.) 

hardwood and semi hardwood cuttings. Indian Journal of Agricultural Research, 42, 75-78. 

[14]Khapare,L, Dahale,M, and Bhusari,R 2012, Effect of plant growth regulators on rooting in 

cuttings of fig (Ficus carica L.) cv Dinker. Asian science Hind Institute of Science and Technology 

India, 1, 25-27. 

[15]Khaled,H, and Fawzy,HA 2011, Effect of different levels of humic acids on the nutrient content, 

plant growth, and soil properties under conditions of salinity. Soil and Water Research., 6, 21-29. 

[16]El-Boray,M, Mostafa,M, El-Galel,M M, and, Somaa ,I A I 2015, Effect of humic and fulvic acids 

with some nutrients at different time of application on yield and fruits quality of Anna apple trees. 

Journal of Plant Production, 6, 307-321. 

[17]Hussein,K and F H A  2011, Effect of different levels of humic acids on the nutrient content, plant 

http://www.scielo.br/scielo.php?script=sci_serial&pid=0100-2945&lng=en&nrm=iso


ICCMAT-2021
IOP Conf. Series: Earth and Environmental Science 761 (2021) 012032

IOP Publishing
doi:10.1088/1755-1315/761/1/012032

7

growth, and soil properties under conditions of salinity. Soil and Water Res., 6(1), 21–29. 

[18]Zhang,W Z X, Dai-Huan,L H W, and C D 2013, Influence of humic acid on interaction of 

ammonium and potassium ions on clay minerals. Pedosphere, 23, 493-502. 

[19]Baldotto,M A, and, Baldotto,L E 2014, Humic acids. Rev. Ceres, 61: 856-881.  

[20]Al-Kurtany, A A, Al-Zubaidy, N A, and Alwan, S H 2018. Activity evaluation of mycorrhiza 

fungus (Glomus mosseae; Trichoderma harzianum) and humic acid on growth and yield of maize. 

Diyala Agricultural Sciences Journal, 10(2), 183-196. 

[21]Saleh,M M S, El-Ashry,S, and Gomaa,A M 2006. Performance of Thompson Seedless Grapevine 

as Influenced by Organic Fertilizer Humic Acid and Biofertilizers under Sandy Soil Conditions. 

Research Journal of Agriculture and Biological Sciences, 2, 467-471. 

[22]Fathy,M A,  Gabr,M , and, ElShall,S A,  2010, Effect of humic acid treatments on'Canino'apricot 

growth, yield and fruit quality New York Science Journal, 3: 109-115. 

[23]Karakurt,H  R,  Aslantas,O G, and Guleryuz, M  2009, Effects of indol3-butyric acid (IBA), plant 

growth promoting rhizobacteria (PGPR) and carbohydrates on rooting of hardwood cutting of 

MM106 Apple rootstock. African Journal of Agricultural Research, 4, 60-64. 

[24]Owais,S J 2010, Rooting response of five pomegranate varieties to indole butyric acid 

concentration and cuttings age. Pakistan Journal of Biological Sciences: PJBS, 13, 51-58. 

[25]Rana,R S  2011, Effect of cutting diameter and hormonal application on the propagation of Ficus 

roxburghii Wall. through branch cuttings. Annals of Forest Research, 55, 69-84. 

[26]Szecsko,V, Csikos,A, and Hrotko,K 2001, Timing of hardwood cuttings in the propagation of 

plum rootstocks In: VII International Symposium on Plum and Prune Genetics, Breeding and 

Pomology, 577, 115-119. 

[27]Johnson,R S R, Rosecrance,S, Weinbaum,H, and Wang,J 2001, Can we approach complete 

dependence on foliar-applied urea nitrogen in an early-maturing peach. Journal of the American 

Society for Horticultural Science, 126, 364-370. 

[28]Leghari, S J, Wahocho,N A, Laghari,G M, Laghari,A H, Bhabhan,G M, Talpur,K H, Bhutto,T A  

S, Wahocho, A, and A A 2016, Role of nitrogen for plant growth and development: A Review. 

Advances in Environmental Biology, 10(9), 209-218. 

[29]Baldi, E, and Marangoni,B 2013, Organic fertilization leads to increased peach root production 

and lifespan. Tree Physiology, 30, 1373-1382. 

[30]Rather,G H and Waida,U 2019, Impact of potassium nutrition on fruit yield and physicochemical 

characteristics of Apple cultivar Red Delicious. Indian Journal of Fertilizers, 15: 790-797. 

[31]Ciotta,M N, and Brunetto,G 2018. Phosphorus fertilization for young grapevines of Chardonnay 

and Pinot Noir in sandy soil IDESIA, 36,27-34 

[32]Afroz, C, Shimul,A, and  Razzaque,M A 2016, Effects of nitrogen phosphorus potassium and 

sulphur on growth yield and nutrient content of Strawberry (Fragaria ananassa). Journal of 

Environmental Science and Natural Resources, 9, 99-108. 

[33]Zhang, L, and, Paramasivam,S 2013, Optimal combination of chemical compound fertilizer and 

humic acid to improve soil and leaf properties, yield and quality of apple (Malus domestica) in the 

loess plateau of China. Pakistan Journal of Botany, 45,1315-1320. 

[34]Kaya,M, and Ozcan,S  2005, Effect of pre-sowing seed treatment with zinc and foliar spray of 

humic acids on yield of common bean (Phaseolus vulgaris L.). Int. J. Agric. Biol., 7: 875-878. 

[35]Karmegam,N, and Daniel,T 2008, Effect of vermicompost and chemical fertilizer on growth and 

yield of hyacinth bean (Lablab purpureus L.) Sweet Dynamic Soil, Dynamic Plant. Global Science 

Books, 2, 77-81. 

[36]Verlindena,G, and Haesaerta,G 2009, Application of humic substances results in consistent 

increases in crop yield and nutrient uptake. Journal of Plant Nutrition, 32(9), 1407-1426. 

[37]Kulikova,N, and, Lebedeva,G F  2003, Auxin-like activity of different fractions of coal humic 

acids. Bulgarian J. Ecolog. Sci., 2,55-56. 

[38]Pandey,M J, Baig,H C, and, Bhatt,R K 2012, Effect of moisture stress on chlorophyll 

accumulation and nitrate reductase activity at vegetative and flowering stage in Avena species. 

Agricultural Science Research Journal., 2(3), 111-118. 

 


