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(Hamel, 2004) ao Gy WS .38l Juied) Sl slgal) Cagyh 3 clldy yaally Gliflly agsjitally agalislly ysusdl
35 ol Sy A pll igamall 83l (& Gaaall g SVl hasdll il Galiial (o 3 Ayl ghadll G e ST g3
Nitrification dajilly &igianll salall idee Glld & Loy Aol 8 &) AilaasSond) c¥satl) 8

Ll allad Gan A (o sSlall gililly Sliusdl) slead) Jirag Slgayl) Liioall Jalgal) 50 :(4) Jgaad)

K P N | EC pH | |

ball dgay! dlalea

195.5% 8.66" 43,128 0.14 7.38b @l :S1

211.0° 11.65° 35.20° 0.15 7.62° Sy Ada e 182

215.3¢ 12.52¢ 34.34b 0.18 7.582 O3A A ja 1S3

6.787 1.116 1.583 0.047NS 0.144 LSD0.05

ki i) dandl) Jira

198.8b 9.89¢ 41.842 0.15 7.53 JKSa/&S 0 :P1

208.3¢ 10.85° 37.00° 0.15 7.56 JLSa/3S 60 P2

214.6 12.08° 33.81°¢ 0.16 7.50 JiSa/a$ 120 :P3

6.787 1.116 1.583 0.047NS 0.144NS LSD0.05

Lo sSilally gelil)

202.1° 9.99b 31.49% 0.15 7.80° @ali - M

212.5¢ 11.89° 43.61° 0.16 7.26° il + M

5.276 0.965 1.292 0.030NS 0.102 LSD0.05

:Api) pH 4ay3 (B By sSlally galilly Sliugdl) Slanad] Jirag Alal) slgadld il i)
of O us ol pH daps (B DpySilall lilly  Slassdll slecd) Jaray Sl slgadld clidall LB (5 Jsaall) maag
(7.20 5 7.13) (i lgasd Cangli Cun (LDEN johusdl) cVaray JulSll (g)lly aalill) CDLlas 2t cumsdi) pH I dap
(AN gheagdl) ¥ nay JlasY) Alaye vie Sl algaYly ailill) bl pa Linsl Bugine ey clgins Lok dsina e (39

bl 3L e (ssine Grag (DN phessdll iV anas s ) S5 Alage 8 Sl lgalls madhll) cDlaless
Ny g ) IS Aage By S Alage 8 Sl sleally mill) axe) clleall vie L5l pH daal adll el culs
Sl (gyinall B maaiy Lag ((7.97 5 7.81) o ad Congli dun cOlleall 8L o (gina G (SO yshusdl)
o5 pH sy (gpine il ol (lhugdl) slendl Jandd 0 ol s BBl Aases dag paid G 1 pySilal

A pH Aoy (& by gSilally galilly (Slagdl) slawd) Janay Alal) slgadld dhidiall 8l :(5) Jgaad)

S gy Aldas (e gl Sland) J.\.u‘ gelil) Alalza
S3 S2 S1
7.83¢ 7.81° 7.68% P1 -M
7.89° 7.97¢ 7.69® P2
7.93¢ 7.91° 7.51% P3
7.32¢ 7.38< 7.14¢ P1 +M
7.33 7.35¢ 7.16¢ P2
7.20¢ 7.34< 7.139 P3
LSD o5 S*N*P= 0.305, CV=1.9%

Al AilygSl) ABLYY days (B By Silall galilly iliegdl) sland) Jirag Alal) slgadld didall il
ASnall dalpadl e Y (gpine il ol 2asn ¥ Ml ccDlalaal) o Agine (338 6l d9ng pae Laadl (6) 8y sl e
Sl 80 ,eS ZBU Aapy (B lgaans xe

Al AuilaygSl) AL Ao (A iy gSilally galilly (Slbgdl) slawd) Janay (Alal) slgadld didiall 8l 1(6) Jgaad)
S dgayl dldlaa dlacd) Jara il dldlae

S3 S2 S1 (gl

0.19 0.17 0.12 P1
0.19 0.15 0.12 P2
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0.18 0.14 0.14 P3
0.14 0.16 0.13 P1 +M
0.16 0.15 0.15 P2
0.21 0.15 0.18 P3
LSD 005 S*N*P= 0.091 NS, CV=17.7 %

:ppm Apil) A el cpag i) gina A B sSilalls udlilly Aliegdl) slead] Jitag Alal) slgadld adall il
gealill) Alalee ciigin 8 (il 3 Samal) Cpng il (gine b (srine G lean pe ASHAA dalsall O (7) Jsasd)
«ppm 55.07 e Jaeall g il (goine OIS Cun clalaad) b e gyine Gon (#3500 gtusdl) Jarag JalSI (51l
Jaag Qo ll IS8 dlaje A Sl sleaY) mlil) aac) dlabes die Ll (& Samall Guag fill gine JE QS Gaa B
Gsine add & Slaugdl) slead) Jara 8l Sl sleal) il miay Lay .ppm 23.98 culS Cun (&) 48 120 siugdl

e dlgina (e 1 psSalalls el ol Lo il 8 Jaeall g 3Y)
ppm Al b smal) G Ssine (B B gSilall adlilly liugal) sled] Jinag Alall Slgadld didiall S5 :(7) Jgaad
S Mgy Adalza Mol Jara i) dlalae

S3 S2 S1 (i i)
32.470 32.94i 41,734 P1 -M
28.35k 30.06 35.14bi P2
23.98! 26.424 32.341 P3
43,93 44.94b<d 55.07° P1 M
40.19°% 39.53% 48.74° P2
37.11¢ 37.30% 45.74% P3
LSD 05 S*N*P= 3.877, CV=4.9%

:ppm A B Ual) ) ghougdl) Sgina (b ) gSlally adlilly (Sliugdl) slaud) Jinay Alall slgadd didial) il
el g Cum Aol B Bl phusdll (sine B lgcan pe ASHA algall (giaall L3BI Laadl (8 cJoaall)
ppm 15.02 baic ~Gall seusdll (sine gl ) (A/ES 120 pessdll Janay sl IS5 Alsjpe 8 Sl SgaYls moalill)
sy b Sl dlgally malill) s (#/aS 120 ptessdl Jamas S3Y) Alspe 3 Sl sleaYly ) alles e Lyl
Qo) (ylly mtlil) ane) Alales dad culS G el 3L e Lginag (B/3S 60 shusdll Jaey sl IS
BosSolally mtlil) pe S el gginall 5300 oty Us (s .ppm 7.40 il Usina () (R/3S 0 shussdll Janes

Al (8 FGall edadl) 2S5 8ab) (B Sldesdl) dlewd) Jare salyy Sl algall
ppm Ayl b 7 Ul ) ghengdl) (Sgina b fuy sSilalls iy illasl) dlacal) Janag Alal) dlgadl dlidial) AL :(8) Jsaad)

S dgayl dldlaa

dlad! Jaza

G’iﬂ\ Aalaa

S3 S2 S1 (i gl

10.15% 9,758 7.40i P1 -M
11.700%f 10.50¢fh 7.85ii P2

12.60P<d 11.30d%fe 8.70hii P3
11.88edef 11.550%fe 8.64Mi P1 +M
13.75¢ 12.27¢de 9.03"ii P2

15.02¢ 14.52% 10.34¢fen P3

LSD g5 S*N*P=1.969, CV=6.2%

:pPM A b £l Galigd) Ssina (B oy sSlally aililly (Sliusdl) dlacd) Jinay (Alall Slgadd dhiduall il

L o g (#/3S 120 ghugdl) Jamay Gl IS dlaje 4 Sl sleaYly milill) dles of (9) dsasdl e
60 _shusdll Janag g8l U< Alsje A Slall algaly mahill) dlalas o (galls Gk ppm 233.4 lgied Cily Skl
laleall 8L ae digina g5k cppm 225.3 (#/ &S
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186.4 &l Cus (#/5S 0 Lghusill Jarag JalSI (g)lly ailil) aae) dlalaal) vie 5l b Zbal agualisll (ggina ol oS
Ssina Bal) (b Slhasdl) el Jaza 5alijy Sl lgally DoysSladl =l e JSI (sginall Ll zai ba ey .ppm

A 8 ) asanlis
PPm Ayl A Uil o ganlisal) (Sgina (B gSilally gralilly (Sliugil) Slanad) Jirag Alall slgadd dyiduall L5l :(9) Jgaal)

S sgay) Alalaa
S3 S2 S1

199.4defen 200.5d¢feh 186.4h P1 -M
210.7b¢cde 207.7¢def 192.7& P2
213.9bcde 210.5b¢de 196.8¢ P3
209.3bcdef 207.04f 190.5" P1 +M

225.3%® 216.2° 197.5¢fh P2

233.4* 224.0%¢ 209.2bcdef P3

LSD o.0s S*N*P=16.83, CV=5.6 %

tclayiRally claliiiu)

Uath 3 age 190 g O L NPK 4l 3 Aalidl Lsedd) jealiall (ggina 5315 8 Lsien 1 ysSolally modlil) dlalea <l

09 A dS&y JadY) (Alsse P Meal) (Alebae (g dugale dugine (3958 939 (093 Al pH A

el @i ) (gsine ity 2l agsalislly shusill e IS 35 5l 8 Slbusil) dledl (e Baliiel Sbgial) il -

A b

G V) Grina it Gy rlall asaalislly shusdll S5 Bl Ay Ll pH day gd) b (gsine S Sl aleadd OIS -

s Al OS5y S ilaje DA dlgaY) ilelen o dusine 58 33 (193 il 3 anal)

Aliaagdl 30n8) A0S Sy ) Augemd B3 Dy sl lagudl ol 93y el A gk peamis omle e ol

bl 558 e Baleal) Laaly 20 8 datial L3038 jealiall (ggine o O e Lliall 2/3S 60 331 aall Y diliad)

A pal Ay Cag pll Agaliall coilly Aall Cag B 3 g alial ol alisial e

b Olelall S LS (Ll ndl Jigais JalSH peall s e el Aaalall Cigaall Aalal) Zisgl) S Jaal) 38 0 S

dgmaahall 3loall Cigan 831 ey pans g K)e

spalall

LA eaY) gyl ot ol Joil Eaatil e apslinll Gl 8k L(2021) e olhy deal ligas mie ce
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.50-33 :(22)

Abady, S., Shimelis, H., Pasupuleti, J., Mashilo, J., Chaudhari, S., S.S. Manohar (2021). Assessment of

the genetic diversity of groundnut (Arachishypogaeal..) genotypes for kernel yield, oil and

fodder quantity and quality under drought conditions. Crop Science. 2021;1-18.
Adinurani.P.G; Rahayu.S.R; Purbajanti.E.D; Siskawardani.D.D; Stankevica.K and Setyobudi.R.H.
(2021). Enhanced of Root Nodules, Uptake NPK, and Yield of Peanut Plant (Arachishypogaea

L.) using Rhizobium and Mycorrhizae Applications. Sarhad Journal of Agriculture, Special
Issue: Agricultural Productivity and Sustainability Improvement in Tropical Region. 37,16-24.

Shams Aldden et al-Syrian Journal of Agriculture Research- SJAR 13(1): 177-188 February 2026



186 2026 bl 188177 :(1) 13 el il Cisanll 44y pad Unadl -9 3 5 Gt uadh

Alexander, A.; Singh, V.K.; Mishra, A. (2020). Halotolerant PGPR Stenotrophomonasmaltophilia BJO1

Induces Salt Tolerance by Modulating Physiology and Biochemical Activities of

Arachishypogaea. Front. Microbiol., 11, 568289.

Alexander, A.; Singh, V.K.; Mishra, A. (2021). Interaction of the novel bacterium
Brachybacteriumsaurashtrense JG06 with Arachishypogaea leads to changes in physio-

biochemical activity of plants under drought conditions. Plant Physiol. Biochem. 166, 974-984.

Allen, E. B.,, M.F. Allen., D.J. Helm., JJM. Trappe., R. Molina., E. Rincon. (1995). Patterns and

regulation of mycorrhizal plant and fungal diversity. Plant and Soil. 170: 47-62.

Berruti, A.; Lumini, E.; Balestrini, R.; Bianciotto, V. (2016). Arbuscular mycorrhizal fungi as natural

biofertilizers: Let’s benefit from past.

Bouskout M; Bourhia M; Al Feddy M. N; Dounas H; SalamatullahA. M; Soufan W; Nafidi H; and

Ouahmane L.(2022). Mycorrhizal Fungi Inoculation Improves Capparis spinosa’s Yield
Nutrient Uptake and Photosynthetic Efficiency under Water Deficit. Agronomy 2022, 12, 149
https://doi.org/10.3390/agronomy12010149.

2

Brundrett, M. C. and Juniper, S.(1995). Non-destructive assessment of germination and single spore

isolation of VAM fungi. Soil biology and Biochemistry, 27:85-91.
Cardoso, [.M. and Kuyper, T.W.( 2006) . Mycorrhizas and tropical soil fertility. Agric Ecosyst Environ
116: 72-84.

Chotangui, A.H; Hachim, K.N; Adamou, S; Mandou, M.S; Solange, M.S; Beyegue-Djonko, H;
Assonfack, B.R.T; Kouam, E.B; Tankou, C.M. (2022). Growth and Yield Response of
Groundnut (Arachishypogaea L.) to Rhizobial and Arbuscular Mycorrhiza Fungal Inoculations

in the Western Highlands of Cameroon.Plant. 10, 69-75. doi: 10.11648/j.plant.20221003.11.

Ciancio, A. and Mukerji, K.G. (2007). General concepts in integrated pest and disease management.

Springer, The Netherlands. 359 pp.
Corwin, D.L., Lesch S.M. (2003). Application of soil electrical conductivity to precision agriculture
theory, principles, and guidelines. Agron.J. 95: 454-471.

Dehne, H.W. (1982). Interaction between Vesicular-Arbuscular Mycorrhizal fungi and plant pathogens.

Phytopathology. 72: 1115-1119.

El-Boraie, F.M., H.K. Abo-El-Ela and A.M. Gaber, ( 2009). Water Requirements of Peanut Grown in
Sandy Soil under Drip Irrigation and Biofertilization. Australian Journal of Basic and Applied

Sciences, 3(1): 55-65.

Elsheikh, E.A.E. and E.M.M. Mohamedzein (1998). Effect of brady rhyzobium, VA mycorrhiza and

fertilizers on seed composition of groundnut. Ann. Appl. Biol., 132:325-330.

FAO (Food and Agriculture Organization). (2019). Groundnut Statistics. Rome: FAOSTAT. Food and

Agriculture Organization of the United Nations.

Fatima, Z.; M. ZIA and M.F. Chaudhary (2007). Interactive effect of rhizobium strains and P on

soybean yield, nitrogen fixation and soil Fertility. Pak. J. Bot., 39:255-264.

Gitari, J.N. and J.G. Mureithi (2003). Effect of phosphorus Fertilization on legume nodule formation

and biomass Production in Mont Kenya Region East. Afr. Agric. for J., 69:83-187.

Hamel, C.(2004). Impact of arbuscular mycorrhiza fungi on N and P cycling in the root zone. Canadian

Journal of Soil Science. 84: 383 - 395.

Henriksen, H., Selmer-Olsen A.R.(1970). Automatic methods for determining m nitrate and nitrite in

water and soil extracts. Analyst 95:514-581.

Htoon, W.; S. Jogloy; N. Vorasoot; B. Toomsan; W. Kaewpradit; N. Puppala and A. Patanothai (2014).
Nutrient uptakes and their contributions to yield in peanut genotypes with different levels of

terminal drought resistance. Turkish Journal of Agriculture and Forestry, 38:78-791.

Islam, M., Mohsan, S., Ali, S., Khalid, R. and S. Afzal. (2012). Response of chickpea to various levels
of phosphorus and sulphur under rain-fed conditions in pakistan. Romanian Agricultural

research 29: 175 -183 .

Jogloy, S.; Patanothai, A., Toomsan, S. and Isleib, T.G (1996).Breeding peanut to fit into Thai cropping
systems. Proc .Of the Peanut Collaborative Research Support ProgramInternational Research
Symposium and Workshop, Two JimaQualityInn,Arlington, Virginia, USA, 25-31 March,: pp

353-362.

Shams Aldden et al-Syrian Journal of Agriculture Research- SJAR 13(1): 177-188 February 2026



187 2026 bl 188177 :(1) 13 el il Cisanll 44y pad Unadl -9 3 5 Gt uadh

Kawakami, J., K. Iwama and Y. Jitsuyama. (2006). Soil water stress and the growth and yield of the
potato plants grown from microtubers and conventional seed tubers Field Crops Research. 95:
89-96.

Khosro ,M.; Khalesro,S.; Sohrabi, Y., Heidari, G.(2011). Beneficial Effects of the Mycorrhizal Fungi
for Plant Growth(2011). J. Appl. Environ. Biol. Sci., 1(9)310-319.

Kolay, A.K. (2008). Soil moisture stress and plant growth. In: Kolay, A.K., editor. water and crop
Growth. New Delhi, Tudia: Atlantic, pp.43-48.

Kumar, A. and W.S. Kushwaha (2006). Response of piogeon pea to sources and levels of phosphorus
under rain-fed condition. Indian J. Agron., 51:60-62.

Mahdi, S. S .; Hassan, G. I .; Samoon, S. A .; Rather, H. A , Dar, S.A and Zehra, B. 2010 . Bio —
fertilizers in organic agriculture . Journal of Phytology .2 (10 ) : 42 — 54,

Maliha, R., K. Sarmina., A. Najma., A. Sadia., L. Farooq. (2004). Organic acid production and
phosphate solubilization by phosphate solubilizing microorganisms under in vitro conditions.
Pak. J. Biol. Sci., 7: 187 — 196.

Marx, E.S., Hart J.M., and Stevens R.G. (1999). Soil Test Interpretation Guide, EC 1478, Orgon State
University, USA.

Mason, C.J. Coe, Edwards M., and Riby P. G (.1999). The use of microwaves in the acceleration of
digestion and colour development in the determination of Total Kjeldahl nitrogen in soil.
Analyst.124:1719-1726.

Morton, J.B., R.E. Koskae., S.L. Sturmer., S.P. Bentivenga. (2001). Mutualistic Arbuscular
Endomycorrhizae Fungi: 33-335.

Muhammad I., Abubakar A., Hamisu A., Iliya A and Ullah a. (2023). The effect of different
concentrations of inorganic fertilizer on vegetative growth of groundnut (Arachis hypogea L.).
International Journal of Plant Pathology and Microbiology 2023; 3(2): 104-110.

Muhammad M., U. Isnatin, P. Soni and P.G. Adinurani. (2021). Effectiveness of mycorrhiza, plant
growth promoting rhizobacteria and inorganic fertilizer on chlorophyll content in Glycine max
(L.) cv. Detam-4 Prida. E3S Web Conf.,, 226: 1-8. https://doi.org/10.1051/
e3sconf/202122600031.
mycorrhizal fungi. Pesq. agropec. Bras., Barasilia, 41, (9): 1405 — 1411

Nayer, M. and R. Heidari. (2008). Water stress induced by polyethylene glycol 6000 and sodium
chloride in two maize cultivars. Pakistan journal of Biological Sciences. 11(1):92-97.

Nikolaou, N., K. Angelopoulos., N. Karagiannidis.(2003). Effects of drought stress on mycorrhizal and
nonmycorrhizal Cabernet Sauvignon grapevine, grafted onto various rootstocks. Expl. Agric.,
39:241 - 252.

Ogola, A.H.; G.D. Olhiambo; J.R. Okalebo and H.N. Muyeko (2012). Influence of phosphorus on
selected desmodium growth and nodulation parameters. ARPN J. Agric. Biolo. Sci., 7:294-301.

Olsen, S.R., C. V. Cole, F. S. Watanabe, and L. A. Dean. (1954). Estimation of available phosphorus in
soils by extraction with sodium bicarbonate. U.S. Dep.Agric. Circ. 939, USA.

Patel, J.; Mishra, A. (2021). Plant aquaporins alleviate drought tolerance in plants by modulating
cellular biochemistry, root-architecture, and photosynthesis. Physiol. Plant. 172, 1030-1044.

Phosphate solubilization and synergism between p — solubilizing and arbuscular mycorrhizal fungi.
Pesq. agropec. Bras., Barasilia, 41, (9): 1405 — 1411

Popescu C. G.; Popescu M. (2022). Role of Combined Inoculation with Arbuscular Mycorrhizal Fungi,
as a Sustainable Tool, for Stimulating the Growth, Physiological Processes, and Flowering
Performance of Lavender- Sustainability 2022, 14, 951.

Rajaram, S. H. Meribemo. S.C. Roy and S.K. Nirmal. (2014). Studies on mass multiplication of Glomus
mosseae (Arbuculur mycorrhizal fungs) for phosphofert, biofertelizer production, it is efficacy
on phosphatic fertilizer Saving and Productivity in high yielding mulberry garden under west
Bengal conditions. Int J Engin Sci ,4; 3,25-35.

Raval, S.S.; Mahatma, M.K.; Chakraborty, K.; Bishi, S.K.; Singh, A.L.; Rathod, K.J.; Jadav, J.K.;
Sanghani, J.M.; Mandavia, M.K.; Gajera, H.P (2017). Metabolomics of groundnut
(Arachishypogaea L.) genotypes under varying temperature regimes. Plant Growth Regul. 84,
493-505.

Shams Aldden et al-Syrian Journal of Agriculture Research- SJAR 13(1): 177-188 February 2026



188 2026 bl 188177 :(1) 13 el il Cisanll 44y pad Unadl -9 3 5 Gt uadh

Rehman, R., Z. Ahmad, W. Ahmad, M. Mansoor and S. Masaud. (2019). Efficacy of different
rhizobium strains on nodulation and seed yield in mungbea (Vegna radiata L.) cultivar “Inqalab
Mung”. Sarhad J. Agric., 35(4): 1099-1106.

Richards, L.A. (1954). Diagnosis and improvement of saline and alkali soils. Handbook No. 60. USDA.
Washington, D. C.

Sinhababu, A. and K. Rup kumar (2003). Comparative responses of three fuel wood yielding plants to
PEG-induced water stress at seedling stage. Actaphysiologiaeplantarum: 2003, vol. 25, no4, pp.
403-409.

Smith, S.E..; Read, D.J. (2008). Mycorrhizal symbioses. Academic Press, London, UK. 589 pp.

Souchie, E.L., R. Azcon., J.M. Barea., O.J. Saggin-Junior., E.M.R. Silva. (2006). Phosphate
solubilization and synergism between p — solubilizing and arbuscular

Sukmawati, S., A. Adnyana, D.N. Suprapta, M. Proborini, P. Soni and P.G. Adinurani. (2021).
Multiplication arbuscular mycorrhizal fungi in corn (Zea mays L.) with pots culture at
greenhouse. E3S Web Conf., 226: 1-10. https:// doi.org/10.1051/e3sconf/202122600044.

Taurian, T., F. Ibanfiez, A. Fabra, and O.M. Aguilar. (2006). Genetic diversity of rhizobia nodulating
Arachis hypogaea L. in Central Argentina soils. Plant Soil, 282: 41-52. https://doi.org/10.1007/
s11104-005-5314-5.

Tekulu K., Taye G., Assefa D., (2020). Effect of starter nitrogen and phosphorus fertilizer rates on yield
and yield components, grain protein content of groundnut (Arachis hypogaea L.) and residual
soil nitrogen content in a semiarid north Ethiopia. Heliyon 6 (2020) e05101. This is an open
access article under the CC BY-NC-ND license.

Wally, F.L.; S. Kyei-Boahen; G. Hnatowish and G. Stevenson (2005). Nitrogen and phosphorus fertility
management for desi and kabuli chickpea. Can. J. Plant Sci., 85:73-79.

Effect of mycorrhizal inoculation and phosphate fertilizer on some soil fertility

properties planted with peanut under water stress conditions
Heba Shams Aldden!, Samir Shamsham ! and Fadi Abbas?
! Lands Department, Faculty of Agricultural Engineering, Al-Baath University, Homs, i
Syria. Pl
2General commission for Scientific Agricultural Research, Homs Research Center. ) ,) .]AR
Syria.
(*Corresponding author: Heba Shams Aldden. E-Mail: Lamar.shamss@gmail.com).

Received: 27/ 07/ 2024  Accepted: 16/ 09/2024

Abstract

The research was carried out during the year 2023 at the Center of Scientific
Agricultural Research in Homs, General Commission for Scientific Agricultural
Research, on the peanut variety Sahel, to study the effect of mycorrhizal inoculation
and phosphate fertilization on some soil fertility characteristics under conditions of
deficient irrigation during the flowering and pod formation stages. The experiment
was designed according to the Split-split plots design, where stress treatments were
placed in the main plots, phosphate fertilization treatments were placed in split plots,
and mycorrhizal inoculation treatments were placed in split-split plots with three
replicates. The results showed that inoculation with mycorrhiza had a significant
effect on increasing the concentration of NPK nutrients available in the soil, and it
also had a role in lowering the soil pH, without significant differences between the
two stress treatments during the flowering and. pod formation stages. The increased
levels of phosphate fertilizer and drought stress also increased the concentration of
available phosphorus and potassium, and reduced the content of mineral nitrogen in
the soil, without significant differences between the two stress treatments during the
flowering and. pod formation stages . Increasing the phosphate fertilization rate had
no significant effect on the degree of soil pH, nor did any of the studied factors have
any effect on the degree of electrical conductivity of the soil.
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