1978 1408
UNIVERSITY OF ANBAR

Anbar Journal of Agricultural Sciences
(University of Anbar — College of Agriculture)

Journal homepage
WWW.3ajas.uoanbar.edu.iq

il duid § N P K o0

uaal) Cihalllve Sy Alglal) mlla sl

SR daals — defy3l 4S

el el ¢ L) Al el 3 RIS coliall asley Al and ¢ slall el a5 2 ) Adualsal

Zeiadsaleh66@gmail.com : g AN iyl

Article info

-

Aaddll

Received: 03-07-2019
Accepted: 23-09-2019
Published:31-12-2019

DOI-Crossref:
10.32649/aagrs.2022.170552

Cite as:

Al-Alwani , Z. S., & Al-
Hadethi, A. A. (2019). Role
of  Phosphogypsum and
Humic Acids in the Growth
and Yield of Barley and
Grain content of N P K in
Saline Soil. Anbar Journal
of Agricultural Sciences,
17(2), 206-219.

SAuthors, 2019, College of
Agriculture, University of
Anbar Thisis an open-access
article under the CC BY 4.0
license

(hitp://creativecommons.org/l

icenses’bv/4.0).

OMOM

Jualay sai (& Adball Galea¥ly liwsdll ual) il Ay g
— Aaly) Gal€ Bup 8 Adis Aad el el Bp el
shal s e e 73,78 cul€ Juall U8 Lgiasle (R2gea
Ghs lelhd DG ) Wl Jaal) and 4y sy aseiilly Z)all Cililee
16 §Usi JS (ausi Gum (RCBD) Aol 4l itall il Uail ppans
ondl e e danf Ciiaal 2o 3.0 Aalsas (z5]) Ausayad 82y
5 PGy (PG| (PG Ll 30y a0l 155 10 <5 0 (alawssil
100 50 <0 Adlall (aleal) (e Slisine dasly calilly PG
ks allyy il HA3 5 HA, (HA; (HA) g ey 7 S 150
O llaall Aila) an L Llsie 29 IS an 15-0 Aadandl dadal) as
paa Cann ol e el ele dilal 4l Jue dolae V—g).ﬁ
Ny ECe Il (e S Zai ciling adie o 30 ead Aol el
% 8.10 5 ' a jiamss 17.71 JaaeS o 30-0 Genll 8 ESP
JLaS) amy L dashd IS5 (99 el) Ciba el e ey bl
el dalay i@l dala 5 il gli)) el dalall
casaaliolly Jstedlly sl e el g (gemay LSl
dealally saill Cliia poes (b Ligine 33b) Jpan ikl il
Al alea¥l o lavdll Guad) e 2o 28LDY) (sine 3ol
dysine 5015 ALl (alea¥ls Slawsil) Gull oy Jalal i LS
Jae Lol PG3HA; dlaleal cibacl 3] Jualally saill clica b
5y sty JUSL gl dialay (3l dala 5 clall gliy
Aol ailel Lo Luld otull %99.10 5 %183.55 «%100.32
Dstadlly sl e Gigall (ggine Gsies o) LS ALY axe

206


mailto:zeiadsaleh66@gmail.com
https://doi.org/10.32649/ajas
http://www.ajas.uoanbar.edu.iq/

E-I1SSN: 2617-6211 ISSN: 1992-7479 2019 <1 a3l 17 slaa Lef3h aglell ¥ Asa

S sl Geall e Bl ALSY) G B3l aselisll
alea¥ly lausdll Guall gn dalal) Gias LA aleal)
Cilael 3 A jealial) o Gl (s5ine B dane el Al
poanlisdlly shuadlly Cpng il 5 Jaa el PG3HA; aliladl)
Lo Luls atully %112.815 %69.52 5 %169.62 53L) dusi

il axe Alalee bl

opagiill ¢ gl Jiala ¢ il Jeala ddodlall alaat) s‘;'.\uu)ﬂ\ el :%Auia Cilals

ROLE OF PHOSPHOGYPSUM AND HUMIC ACIDS IN THE
GROWTH AND YIELD OF BARLEY AND GRAIN CONTENT OF
N P K IN SALINE SOIL

Z. S. Al-Alwani* and A. A. Al-Hadethi
College of Agriculture -University of Anbar
*Correspondence to: Ziyad Saleh Al-Alwani, Department of Soil and Water Sciences, College of

Agriculture, University Of Anbar , Ramadi, Iraq.
E-mail: zeiadsaleh66@gmail.com

Abstract

To study the effect of phosphogypsum and humic acids in the growth and yield of
barley in saline soil. A field experiment was conducted in calcareous soil (Saline -
Sodic), her salinity before addition of the study factors was 73.78 dS m™. After
plowing, smoothing and leveling, the field is divided into three replicates according to
the design (RCBD), where each replicate included 16 experimental units (plot) with
an area of 3.0 m? four levels of phosphogypsum 0, 5, 10 and 15 tons ha™ with
symples PGy,PG3, PG, and PG5 respectively, and four levels of humic acids 0, 50, 100
and 150 kg ha™* with symples HA,, HA;, HA, and HA; respectively, were added and
mixed with the surface layer 0-15 cm for each plot at random. After the addition was
carried out the leaching process of soil by adding leaching water equivalent to twice
the size of soil pores to a depth of 0-30 cm, then the values of ECe and ESP reached a
depth of 0-30 cm at a rate of 17.71 dS m™ and 8.02 % sequentially, the seeds of barley
were planted in lines. After harvest, the height of the plant, the straw yield, the grain
yield per hectare, and the nitrogen, phosphorus and potassium content were measured.
The results showed a significant increase in all the traits of growth and production of
barley plants by increasing the level of addition, whether of phosphogypsum or humic
acids, the interaction between phosphogypsum and humic acids gave a highest
increase in the growth and yield characteristics. As the treatment PG3HA3 was given
the highest rate of plant height, straw yield and grain yield per hectar, 100.32%,
183.55% and 99.10% sequentially relative to the non-additive treatment. The grain
content of nitrogen, phosphorus and potassium was significantly increased by
increasing the level of addition, whether of phosphogypsum or humic acids, the
interaction between phosphogypsum and humic acids showed the highest increase in
grain content of the three elements. As the treatment PGsHA3; was given the highest
concentration of nitrogen, phosphorus and potassium with an increase of 169.62%,
69.52% and 112.81% sequentially relative to the non-additive treatment.
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ol Jia (5 aaS) Ldual) aleal) @il gl Cunll il gl
sl HA; (150) HA, (100) HA, (50)  HA,(0) (= 0) bl
12.65 15.47 14.80 1253 7.80 PGy (0)
14.17 18.00 15.10 14.00 9.57 PG, (5)
15.03 18.93 15.23 14.23 11.73 PG, (10)
16.43 21.03 16.40 14.97 13.30 PG, (15)
18.36 15.38 13.93 1060 Al paleay) Juna
PG =0.90 HA=090  PG*HA=180 L.S.D 0.05

palaal) (e ALY (grina 5ol rganll (& Cung il K5 (B A gine 0l Jpean Ll Laadly LS
35 Jama ey 3 bl bl Ganall (5o e il (s HAGs HA, (HA; 2000
el %73.21 5 %45.10 «%31.42 535 Zainy 7oz a2 18.365 15.38 ¢13.93 (uny il
5305 o gin | i€ ag 1060 Led Gms il 55 Jame iy 3l HAG 28liay) ase Alalesy Luld
5aly) (o8 Laysn () bl palea) (e ALY (55 52l Sl bt agas B Cpag i) 585
o 2505 ssaall 585 e i Albal) Galea¥) o LS ¢ (gAY Bdid) yualially cpmg il Aiala
gz e byl sl L eVl ol Gy el Aglae (e Jliy Lss i) 2l
o ol o3a 35 L et s b sl 585 8005 G Llag) (Sl Laa ¢(19 5 13) paliaia)
Gaala ALl Cpng i) (e lall (s5ine (8 Aigine 3L Jsan M 1Ll ) (2557 1) sl
REP

Cema i) S5 50k (8 Tgies T adf Jaadl A0 (mlaalls Slowsdl) Guall o Jalal il L
& Gl S Jae el PGgHAG Alelaall cabacl 3] ¢(3ila 53e S N o) uadl) g B
Jae il calael ally PGoHA 2ilay) e Alebaay Lild %169.62 525 dausiss i€ o2 21.03
Al 8 il s B el S5 Jae 53y < aaS a2 7.80 &l cuasdl SR
cdalal) edlelea iy Luls Load & 500 PG3HA,

CaaS P ag) sl g 8 shasdll 35 3 Rlbal (alaa¥ly el gasd) 586 7 Jsan G
3L sidll S5 A sies 33 Jsan 0.05 (i die Alan¥) bl w5l cajelal 3 (s

Ailad) 0Ll aleal) (s (e il (s PGy s PGy PGy il Gannll (30 ALY (5iuse
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%14.06 5 %8.43 %4.42 5315 duwiss | aaS a2 2.84 5 2.70 2.60 siusdll S5 Jara gy 3
53) s (hm | iS a2 2,49 Lo shasdll S5 Jane gy ) PG 2ilay) ane Alaleay Luld aullly
LS aalall alelds ) Sliusdl) puadl e ALRY) (Sgie 33L% el Gl i (B shdll 5S35
Aals 53l (8 ays IS AL 4SO G a2l o shadll (a olsinad @llds siudll haas a4
eals Lea (385 8 5 ¢3) sbuaslly Al sl ailad Cpuats Al 8 (HAY) A8 ualial
Ilal ol (285 8 <6 «5) il pe i) o3a (365 L lill U8 (e Raciaal) shundll BaS B0l

s gl anl Ailaly il 3 ghsdl) 55 850k Y )

(a8 o) Ushenll) (o sadd) g Sina (b Adladl) GalaaYly (Mgl Gual) i 7 s

usal) Jara (Vb i) Al Galaa) i sicea Cusall iy ghaa
(i gl HA; (150) HA, (100) HA; (50) HA(0) (8 o) (hmsil
2.49 2.85 2.73 2.50 1.87 PG, (0)
2.60 2.87 2.80 2.60 2.13 PG, (5)
2.70 2.90 2.83 2.70 2.37 PG, (10)
2.84 3.17 2.87 2.77 2.53 PG; (15)
2.95 2.81 2.64 2.23 Ll LalaaY) Jane
PG =0.08 HA=0.08 PG*HA=0.16 L.S.D 0.05

Al alea) ore BLDY) (griane 33U isdl) 0S5 (B Augina 5305 Jpman Liad Ladl LS
sl S5 Jama il 3 el liasdll Gaeall (g e il ais HAgs HA, <HA;
pae Alaleay Luls il %32.30 5 %26.01 <%18.39 5215 dawins | s o2 2.95,2.81 2.64
s b sl S5 5005 s (S - i€ b 2.23 L pseedll 35 o aly ) HAG 2Ly
oabaia 2a (3 gaene (05S5 A Laysd () Aall (aleal) (e 28l (g5iue Baly el il
G hand o S1eY) adlsal Leddas DS (e 4uai Gasd il siedl Aals 3355 ¢(29) bidaal
(1) Cfinld) e il o2 (3455 juedl) rsan (A shusdl) 35 50L) 8 Tula) (eSes) Laa ¢(35) Al
clia gl (mala Bilaly sl (ge Ll (gima b Aysina 5L Jsemn ) 55Lal 0 (25521 <7
b ostasdl) 38550l 8 Lisiea 3 4l JaaDld 2obal) (aleaVls liwsdll Gunl) o dalall 6 Ll
3.17 by sl 55 Jane el PG3HAG dlelaal) culacl 3) ¢(dls 5ale sSSP a2) el Cagn
5SS Jame J3 cidael 3l PGoHAG A8l ane dlebesy Lkd %69.52 5al) duasisy | asS a
Basina PG3HAS Alalaadl (8 yuesll Cisan (& sinsdl) 5065 Jane 53l | paS pe 1.87 ol ssdl
LAl e Ly Luls Laa
S K a) sl Cpim 8 psealipd) 55 3 Al Galaa¥ly sl Gl 586 8 Jsan G
el 55 8 Ay gine 33l Jsaan 0.05 (g5t die SlasV) dalaill il cajelil 3 o2l 3ol
AL (mlaa¥) (g5iue e ) (a3 PGy s PG2s PGy (iliwssdl) (unad) (e 28LaY) (g5ina 52U
%13.10 %6.90 5315 dxwiss 'S a2 3.5353.28 3.10 aseulisll 385 Jane gy 3 cadliaal

215



E-I1SSN: 2617-6211 ISSN: 1992-7479 2019 <1 a3l 17 slaa Lef3h aglell ¥ Asa

LaaS ae 2,90 L apenlipll 385 Jana iy 3 PG ALYl aae Alalass Luli sl %21.72
O Y lasil) Guanll e ALY (g 52l padl) il Cigin (B assaligll 555 530 G (Sa
(1 Jsaa) bl e of (0 o2l o agulisal) o (s5inn Buatll (8 paiosall Bhall il unl)
ipla 5ol (b s liugdl) uall GBS ¢ Bl Slisdll Guall aglilas vie (385 5) saSl e s
8 (e Aaiaal) pgrnlisall A0S 50l 8 aala Laa (385 8 <5 (3) (A ddaall yualially o sl
sl S5 85305 Jpan (M 1)Ll 030 (385 8 ¢6) odinlil) e il e (3 L bl

sl Gl ALl )

(73S ) pssmilindl (0 sl g s (b Aallaal) palea¥ly (lhasil) ) il .8 Jsna

cull Jara (5 ) Adual) paleal) il gl cell il gl
bl HA; (150) HA, (100) HA, (50)  HA,(0) (= 0B) dusil
2.90 3.57 3.30 2.70 2.03 PG, (0)
3.10 3.60 3.40 3.00 2.40 PG, (5)
3.28 3.81 3.50 3.20 2.60 PG, (10)
3.53 4.32 3.51 3.40 2.90 PG; (15)
3.83 3.43 3.08 2.48 Adual (aleay) Jura
PG =0.20 HA= 0.20 PG*HA= 0.40 L.S.D 0.05

palaal) (e ALY (grina 5ol rganll (A sl 35 A &sina 53L) Jyean Liad Laadl LS
5S5 Jame il 3 elmall il Garad) Gsise e il paks HAG s HAR <HA; 200
Ll gl %54.44 5 %38.31:%24.20 52Ls) dwsing | aiS a2 3.8353.43 3.08 pseulisdl
35500 s o - a3 a2 2.48 L asrnlisd) 55 Jaes il S HAG Bl pae Alalesy
goane (p5S5 (8 Layes (A Albal) Galeal) (e ALY (grie 8ol el Gl isas (B asanlisd)
asdsaall Lalis ~3) de PR e saalisll Lijals 055 ¢(29) @liaal (alaid 1 (53a
& 00 ALl (aleaBl GBS el Hsd s 8 palanal) adlse o aglinll ae bl JB Les
¢(33) wlall Jd (e Lnabiaial olajd Asill Jolase ) Lgialas (10 (9AY) @lidiall po asaulisd) ) s
Las ¢(23) doaslslills Aibialls A8l A5l (ailiad (puad 8 LA aleal) )50 ) A8l
(25521 <7 ¢1) oialdl pe ol oda 340« jpedl) Cison B aselinll S5 5005 8 Lula) Sl
cflagigl) mala Alials o grlisd) e bl (ggine B Asina 33L) Jgean ) 155La) 0l

b psrnlisd) 1€ 5005 8 Lgiea 3 il JaaSld Albal) Gaalaals Slasill Guall o Jalasll il W
il asaligll 350 Jame el PGaHAG dlelaall cadael 3 ¢(adla 5ol TaaS K p2) sl Gigan
Jare J8 cadacl _ally PGoHAG 28Liay!) aae dlalass Luld %112.81 5alsj duwiny ' aaS a2 4.32
Al 8 et Gpn b asalind) 35 Jamesabiys ¢l aa ae 2.03 gl apnlisdl S5
Ldalal) edlelea iy Luls Laad & 50 PGgHA,

216



E-ISSN: 2617-6211 ISSN: 1992-7479 2019 <1 23l 17 daa doe 30 aglall JLiY) Alaa
il 13V aatl B Alausg il gyt g pal) ae ol a0 5l Alaleall G Auhal) (e T
s e Cllal) Adle o ddadlaall 8 aalu el 556 Oly ¢ Sl el Cilidsal 2l

10.

11.

12.

bl laian) Jlerind £18) clElailly cibilgl)

JJ\AAAS‘

Abdul Hassan, A.A. (2017). Effect of Tow levels of Soil Salinity and Humic acid
on some soil chemical properties and growth of corn (Zea mays .L). M.Sc.
Thesis, college of Agriculture - University of Baghdad, Iraq pp: 41-58.

Abdul Latif, W.M. (2007). The role of Phosphogypsum applied to soil partly
affected with salinity on yield and growth of corn (zea mays). Anbar Journal of
Agricultural Sciences, 5(1): 10-15.

. Agar, A. I. (2011). Reclamation of saline and sodic soil by using divided doses of

phosphogypsum in cultivated condition. African Journal of Agricultural
Research, 6(18): 4243-4252.

. Al- Kubaisi, A.T. (2017). Effect of humic acids on the kinetics of phosphorus of

triple super phosphate fertilizer and growth and yield of corn. Anbar Journal of
Agricultural Sciences, 15(2): 347-359.

. Al-Alwani, M.F., Akram, A.H., and Abdul-Sattar, J.A. (2006). Effect of

phosphogypsum addition tow calcareous soils on growyh and yield of sorghum.
Iragi Journal of Soil Science,6(1):163-170.

. Al-Falahi, M.N. (2009). Effect of Phosphogypsum addition on some soil

properties, growth and yield of wheat (Triticum aestivum L.). M.Sc. Thesis,
college of Agriculture - University of Anbar, Iraq PP: 35-41.

. Al-Falahi, M.N. (2018). Effect of humic acid in movement and distribution of

ions and salts in soil and alleviation of saline water adverse in growth and yield
of maize (Zea mays L.). Ph. D. Dissertation, college of Agriculture - University
of Anbar, Iraq PP: 75-76.

. Al-Grairy, F.A. (2012). Utilization of phosphogypsum for reclamation of salin-

sodic soils using saline ground water. Ph. D. Dissertation, college of Agriculture
- University of Baghdad, Irag pp: 30-35.

. Ali, N. S., Hamdallah, S. R., and Abdel Wahab, A. R. (2014). Soil Fertility.

Ministry of Higher Education and Scientific Research. University of Baghdad -
College of Agriculture. Scientific Books House for Publishing and Distribution.
Baghdad, Iraq. pp:305.

Al-Jumaili, M.O. (2016). Effect of the method of adding humic acid and level of
phosphorus in some traits of growth and yield of barley (Hordeum vulgare L.).
Diyala Journal of Agricultural Sciences, 8(1): 92-104.

Al-Muhamdi, K.J. (2013). Effect of phosphogypsum and irrigation with salin
water in some chemical properties of soil, growth and yield of cotton. M.Sc.
Thesis, college of Agriculture-University of Anbar, Iraq pp: 100-110.

Al-Naser, Y. H. (2018). Effect of phosphogypsum on Formation and
Development of Soil Surface Crust and Wheat Crop Growth. Journal of Tikrit
University For Agriculture Sciences, 18(3): 90-95.

217



E-I1SSN: 2617-6211 ISSN: 1992-7479 2019 <1 a3l 17 slaa Lef3h aglell ¥ Asa

13.

Aetzger, L. (2003). Humic and fulvic acids: The black gold of agriculture?.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

New AG International, 2003, 22-35.

Arab Organization for Agricultural Development. (2009). Annual Report on
Irag's Agricultural Development, No. 29.

Asik, B.B. ; M.A. Turan ; H. Celik and A.V. Katkat. (2009). Effect of humic
substances on dry weight and mineral nutrients uptake of wheat on saline soil
condition. Asian Journal of Crop Science 1(2): 87-95.

Aydm, A., Turan, M., & Sezen, Y. (1999). Effect of fulvict humic acid
application on yield and nutrient uptake in sunflower (Heliantus annuus) and
corn (Zea mays). In Improved Crop Quality by Nutrient Management (pp. 249-
252). Springer, Dordrecht.

Bakry, B. A., Taha, M. H., Abdelgawad, Z. A., and Abdallah, M. M. S. (2014).
The Role of humic acid and proline on growth, chemical constituents and yield
quantity and quality of three flax cultivars grown under saline soil conditions.
Agricultural Sciences, 5(14): 1566.

Bauder, J. W., & Brock, T. A. (2001). Irrigation water quality, soil amendment,
and crop effects on sodium leaching. Arid Land Research and Management,
15(2): 101-113.

Canellas, L. P., and Olivares, F. L. (2014). Physiological responses to humic
substances as plant growth promoter. Chemical and Biological Technologies in
Agriculture, 1(3): 2-11.

Dick, W. A., J. F., Dick, W. A., Kashmanian, R. M., Sims, J. T., Wright, R. J.,
Dawson, M. D., & Bezdicek, D. (2000). Land application of agricultural,
industrial, and municipal by-products. Soil Science Society of America Inc

El-Galad, M. A.; Dalia A. Sayed and Rania M. El-Shal. (2013). effect of humic
acids and compost applied alone or in combination with sulphur on soil fertility
and faba bean productivtiy under saline soil conditions. Journal of Soil
Sciences and Agricultural Engineering, 4(10): 1139-1157.

Gustafsson, J., Cederberg, C., Sonesson, U., & Emanuelsson, A. (2013). The
methodology of the FAO study: Global Food Losses and Food Waste-extent,
causes and prevention”-FAO, 2011.

Gholami, H., Samavat, S., and Ardebili, Z. O. (2013). The alleviating effects of
humic substances on photosynthesis and yield of Plantago ovate in salinity
conditions. International Research Journal of Applied and Basic Sciences, 4(7),
1683-1686.

Hasoon, E.A., and Fadhel, S.Al-Kinany, and Sabbar, R.J. Al-Jeboory, Azzam,
H. Al-Hadithy. (2017). Effect of irrigation water of the main out full with
addiation phosphogypsum on growth of barley (Hordeum Vulgare). Journal of
Kerbala for Agricultural Sciences, 4(2): 133-144.

Khaled, H., and Fawy, H. A. (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(1): 21-29.

Mace, J. E., Amrhein, C., & Oster, J. D. (1999). Comparison of gypsum and

sulfuric acid for sodic soil reclamation. Arid Soil Research and Rehabilitation,
13(2): 171-188.

218



E-I1SSN: 2617-6211 ISSN: 1992-7479 2019 <1 a3l 17 slaa Lef3h aglell ¥ Asa

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Mace, J. E., and Amrhein, C. (2001). Leaching and reclamation of a soil
irrigated with moderate SAR waters. Soil Science Society of America
Journal, 65(1): 199-204.

Meganid, A. S., Al-Zahrani, H. S., and El-Metwally, M. S. (2015). Effect of
humic acid application on growth and chlorophyll contents of common bean
plants (Phaseolus vulgaris L.) under salinity stress conditions. International
Journal of Innovative Science Engineering and Technology, 4(5): 2651-2660.

Pettit, R. E. (2004). Organic matter, humus, humate, humic acid, fulvic acid and
humin: their importance in soil fertility and plant health. CTI Research, 1-17.

Pizzeghello, D., Francioso, O., Ertani, A., Muscolo, A., and Nardi, S . 2013.
Isopentenyladenosine and cytokinin-like activity of different humic
substances. Journal of Geochemical Exploration, 129, 70-75.

Rady, M. M. (2012). A novel organo-mineral fertilizer can mitigate salinity
stress effects for tomato production on reclaimed saline soil. South African
journal of botany, 81, 8-14.

Rashad, A.M., (2015). Potential use of phosphogypsum in alkali-activated fly
ash under the effects of elevated temperatures and thermal shock cycles. Journal
of Cleaner Production. 87, 717-725.

Sarwar, M., Akhtar, E. M., and Hyder, S. I. (2012). Effect of humic acid and
phosphorus on vyield, nutrient availability in soil and uptake by peas. Prime
Journal of Physical Science, 1(5): 53-57.

Shaaban, M., M. Abid and Abou-Shanab. R.A.l. (2013). Amelioration of salt
affected soils in rice paddy system by application of organic and inorganic
amendments. Plant Soil Environment, 59(5): 227-233.

Stevenson, F. J. (1994). Humus Chemistry: genesis, composition, reactions.
John wiley and Sons. pp.144-145.

Tan, H. Kim. (2003). Humic Matter in Soil and the Environment Principles and
Controversies. Library of Congress Cataloging-in-Publication Data. New York,
USA.pp.124-132.

Turan, M.A., Asik, B.B., Katkat, A.V and Celik, H. (2011). The effects of soil —
applied humic substances to the dry weight and mineral nutrient uptake of maize
plants under soil-salinity conditions. Notulae Botanicae Horti Agrobotanici
Cluj-Napoca, 39(1): 171-177.

Yasen, M.F., and Khames, A.J. (2013). Effect of phosphogypsum, irrigation
water salinity, cotton cultivars and interaction among them on availability and
uptake of NPK in soil affected with saline. Al - Furat Journal of Agricultural
Sciences, 5(4): 176-187.

219



