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Abstract

A greenhouse pot experiment was conducted in the growing season 2022-2023 at Tishreen University
campus to investigate the response of four Syrian varieties of soft wheat (Sham4, Sham6, Sham8, Sham10)
to increasing levels of phosphorus fertilization (0, 10, 20, 30, 40 mg P/kg) which correspond to (0, 25, 50,
75,100 kg P/ha). The experiment consisted of 20 treatments with three replicates. Pots were arranged in a
randomized block design. Wheat varieties were sown in a calcareous soil with low available phosphorus
content. The rate of Seeding was (9 plants/pot), correspond to planting density of 120 kg/ha. Productivity
of grain and straw yields, relative grain yield (RGYI), relative straw yield (RSYI), harvest index (HI), some
efficiency parameters related to growth and productivity were calculated, and P uptake was measured. The
higher grain yield (17 tons/ha) was recorded for Sham 8 at P application rate (100 kg P/ha) compared with
other varieties with the same level of P application. This influenced positively all efficiency parameters.
Agronomic Efficiency (AE) was highestin Sham 8 (140.8 kg grain/kg of P applied) at the level 100 kg P/ha.
The variety Sham10 had a higher biological yield (25 ton/ha) at 100 kg P/ ha compared to all varieties. This
led for the physiological efficiency (PE) to increase to (727 kg grain increased/kg of P absorbed).
Phosphorus utilization efficiency (PUE) did not exceeded 22.7% in the four varieties.
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gl LSAT § saidl Alye I 2Ll ylel) cardsgs 3 cainall 308 e e Bdge sbaxtl Jalae uay
@3 8505 ) Glawgal) dpenddl c¥me 8ol ol lidsy=s @ (Unkovich eral, 2010) gpasd! goazll Glus e
@133l @3 (4 Jouzdl) (25.5% 34.8 (30.4 32.7) walidl sie wudll i€y (i gyull 2 ¥l Caliod slaxdl Jalas
4 ala) LYl § (%36.1 .43.8 .41.0 40.4) eall Al a/P 3 75 daall Yy mg A8LsY1 Juae 3L $aine JSdo
il 3gas ool gaine st S ST 3L sbasdl Jalae @ud Syl (Jlgddl e (10 alis B ol o6 als
5oLy JI agm liag %45.4 3Ll a/P 38 100 W8Ls| Juss (el wic sbasdl Jolas 2ayd § Blia¥l 34y e 8 ali
Bl Lag Lylae caiall e gud dued! alal)
(10 sl 8 pl 6 ali 4 ali) Lylall meddl BluaY (%) sbantl Jolas § Giliwsadl dpandd! 5505 4 Jouzd!

(2/P 4S) Sliwgal! deeudd! Juns
LSDg 05 100 75 50 25 0 aiall
VAR=0.0001 TSP=0.0001 VAR* TSP= NS

5.0 443" 40.4"® 38.95%¢ 34.0°° 32.7° 4 ala

5.5 43.7" 41.0" 38.1° 36.9° 30.4° 6 pli

2.7 454" 43.8" 37.28 36.0°8 34.8° 8 ali

3.4 36.4" 36.1" 323" 30.5° 25.5¢ 10 ol

3.97= LSDyapursp 2.6 2.4 2.7 6.4 7.8 LSDg.0s
Logier sl ililly o(TSP) ilasosall dpensdll Jurag «(VAR) ciisall e 2amslid) galiadl salial ANOVA aladl ouladl Juledd (2 P oid
(VARXTSP)

LSD0.05 JI dasd oy Bgine Aaliseo pe Gasl dladll (,o¥1 old culla syl
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dl Ysuoy Glinesall dpeudll c¥ine 33b5s sbaxll Jolas wid 3305 J) (Ali er al, 2020) mls cylal Jal
Ao coprl duly a5asST b ldag . Jaall lia way sbasdl Jelas 3agd (2% @F (%60.3 3Ll 2/P 38 90 Juss
Jolae 31531 o> Gilawgall dendl] (o Byliie c¥aal Atta-Habiby Siran-2010 gylall medll (po cpdive dlaiul
Goas Lamgl LS (ggire pe Sy ST Bal3dl saiwdly a/P A4S 90 Jue ) Yguoy ALYl Juss 8Lss sbax)
(Anwar ez al, 2016) bl Glosdl oSl 3 s ] seay Idag Atta-Habib Canall e Siran-2010 il
GRGR duzdl &lidly HRGR (2 gdged| Jguamell oo deraudd! 8aL3l :Lsls

il Byl aalzmald Gl 390l owlaed (S0 HRGR (2 stsd) Jgumcell (3 Al 820301 s (3las
@ hdeags, Sl AaS ey Glagall deudd! c¥une 3G 3 JWb olall giadl poamll g Gady Jo Loy
sazmi Wbl e Lapey Gogll mlaud] doluwy ladl g las)ly dasldl lella ¥l soe 8505 dI gagiw &I bl
BLay dmli Lgiall Jle Al sezsy ol Jil=s mls 4asT L ldag (Weigelt and Jolliffe, 2003) «ladl s
o9kl aiall g Az gdoud! Al @ Awdd) 3oLl 3 Goine S| g9 Lamgd LISy (P =0.0007) s9iusal)
(1 JSad1) PRVAR s 9yakl coboladl oy Jsudl e Sgime (S0 ,3¥1 clld WSails ((VAR=0.0007)

5absll Jume > (00 6 0l (4 alis cpaiiall § HRGR J dwdd] 35U311 il § doesls clils clllia oS o
dl cdsyly caaladl &lae 2,5 2S/P je 25 5 dpend] die (%729 67%) Ot camgl iy cilias sgdusd Jume S wic
& HRGR J Ll Lylmial Lamgl  Jlozll e 6 aldg 4 ol cnaiall § 8/P 3S 100 Juae die (%2205 %235)
Beas @lidl e LS aaladly &lae /P 3S 100 5 el Juae wic %288 Jlg> ) cuaas) iy 8 sl caigall
it (/P 1S 25) Jo¥l el Goiun wie (adouddl Jgvamall donuill 850301 § Bl duay e 1 ald Caiall
dasedll ¥ a5l pe 3Ll s A adtAl ild Carall ) ssdwsall ALa) Gody waladly &lie %131
s wie 10 sld 3 zodsudd) Jgwazmll ol &1 %387 Jlg> /P A4S 100 dpadl] duic e matd Wlall Jliwsall
aalid) dlolagy 4ylae Classl danyl &1ya, el duaall

(201%) 10 ala camall § L 8aL; el 0s8at 4513 (el GRGR dpmedl Alall 3 il 850300 Sl ual
Caiall aalall Aslas § Aol Asl ol uad (a51d Caall walddl Lslas a/P 38 25 Jo¥l dpendl Juias dic
(8 plis 6 alis (4 ali) C3lia¥l (3 GRGR 8oL3)1 oS Laiyy (3 Jgamll) Blusdl Bl d5)lae Lgins ndnin 10 ali
e maat) deeud) Sotun B5L5 ae dtuddl 8oLl Juas a5yl ual (114% 133% 76%) ol Sgiun (uds dic
Jlstll e (10 ol 8 plis (6 alis 4 ali) Ll (§ (713% (506% 476% 448%) Jls> 2/P 45100 Jaas

L) Blall Heawgall 4S 5.3‘.:)’ e 38l GRGR J S.blf)'.” Jiase é g‘a:- 4 L;\k.nl\j_mﬁyb AU
A a1 @ 2,5 a/P S 100 (e e

10
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mmm HRGR LSD = 14.9 VAR =0.0001 TSP=0.0001 VAR*TSP =0.0001

—8-GRGR LSD=24.5 VAR=0.0016 TSP=0.0001 VAR*TSP =0.0001
800

700

(Vo) L glomlls Lpandt LAY (B Lppuall By 3

25 50 75 100 25 50 75 100 25 50 75 100 25 50 75 100

| SH 4 | | SH6 | | SH 8 | | SH 10 |

F9Isedl Jgmamll 3 Al Bl e ligal! deaudd! 4305 1 JSAdI
(10 aLi .8 Al .6 alis (4 ali) Blio¥! 3 duetl Willy

s9dasdll yobaial § Glisdd) deaudd! 5l LG
oo Blias giaugd Juns IS wic sodally (ually sl @ A Bl ssausall 4ueS (e patell sgiusall s
Logyull Ll o cite JS @ B gawgall S (2) US4 o Aatell Hgawgall 2eS Adpae P>
231339 a/P 4S (2.7 44 4.8 .5.0) dalidl dlslas § Huatall Haiwgall 1S S (10 olis 8 plis 6 plis 4 aLi)
Sl /P 48 (17.5 23.1.20.0 23.9) a/P 48 100 las golew June el wic muadd ALY Jurs 5ol
o0 ates S el of (Arshad eral, 2016) uzg . sl e (10 als 8 alis (6 alis (4 ald) duwgyull 2asl
@y o (Izhar er al, 2020) 5l ae 38155 1iag a/P;0s 35135 Blas golews Juns (el wic cilS Heausall
S 1125 Cilias golews Jurs (el wic /38 24.3 ot A8Lall jeiaugall 4ueS 8305 Latall LI Hgaugall A4S
M5y Blall dpewdl) Jane 8303 gdusall medll (olatal § Logine 5305 J 651 Aulys oylal LS a/P,0s

(Khan eral, 2012) y3awsall yuima

25

[
=)

-
T

w

(4/PES) Luaiaal) i sil) d3as

0 25 50 75 100 0 25 50 75 100 0 25 50 75 100 0 25 50 75 100

SH 4 SH 6 SHS SH 10

Sl ‘3 daiall jeiuwedll deS ‘3 L.,‘)'La.wj.aﬂ el wils 2 JSCad!
(/P 15) (10 ?Lﬁ, 8 el..fb 6 ?Lﬁ» 4 ?qu)
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ssiagall o BelaSIl pulan § Gilawsdd) daudd! 450 G,
(PP) izl da ¥l Jolas
oolazil old Il calall slewdl oo ddl il 2 ) (e Jssamell 3yu8 (e PP el & i) Jalas s
Aiegd § Uslasml g ) (il Bua ¥ Jolas 2 e (uSaiine Giliwsall dpend)] 35030 Jguamell 2ylntn
Joae die el Al sy dliesy die Salaradl e 8,08 STy ssausall yaial 122 opd bl 09 L Bsle
oz @ (Kai eral, 2012) 4] 5LaT b lday .dpedll c¥ase 5abj ae PP (aisiy cApolewd] 28LaY (10 (adsic
Gl Yl Jalas (aasesl dolawsall 28LaY1 Jaas 3l
2/P 38 25 Jg¥l sawdll Juns aie PP aayd el o Jamgd Cum (4 Jguzd!) Lyl s ae 23 (38155
ALY Juae 5315 e Blia¥l e § Gzmys cunasil o (il P AS/40> Ae 35212.0 .241.3 .269.7 .213.0)
(Blias P 3S/d> dle 35 144.9 .171.0 L166.8 164.6) J| 2/P 25 100 e¥| sl Jins i uatl H5dugall (ro
Jolae 2ad § 30l mlidl sda messs (Jlsall e (10 ol 8 ali 6 ala 4 ald) Awgyull & ¥l CalaYl
dolas (aassl dpeuddl Jase BaL5 aag «a/P S 25 alusziwly Bluadl 3L e 8 alig 6 sli (ranall PP da iyl
Jlszll e (Clas P aS/a0> 4le 381715 166.8) ) 8 alis 6 alis cpatall § $sine JSia PP
Sluell 3 (Slas P S [aps ale 55) Gipll 2oyl Jolae § Gliwsddl deauddl 256 .5 Jguzd|
(10 als .8 alis .6 als .4 ali)
(/P 3S) Siliwgall deoudd! Juns
LSDg,0s 100 75 50 25 aigall
VAR=0.0003 TSP =0.0001 VAR* TSP=0.0289

41.6 164.6° 173.6"® 201.6"® 213.0° 45l

19.0 166.8" 168.0 216.2" 269.7% 6 ali

16.2 171.0 192.4® 190.4® 241.3" 8 pla

37.0 144.9° 165.8° 178.4%° 212.0" 10 ol

25.9= LSDyapsrsp 12.4 19.9 25.8 50.2 LSDg,0s
s (TSP) Slissall dpeudl Junes «(VAR) caiall fe Azmslill Galall jalial ANOVA aladl culall Jul=il (2 P b
AVARFTSP) Loy J5laall

LSD0.05 I &esd ey Bginn dalizes pi Gadl &Ll 8,581 ol cllasgall
(AE) sl 531 3¢ LasT
obd JWb duzglgunall 8:LaS0lg Hgaugall slajiul e bl BelasT jilie olSail Lo duel 3l 8:LaSI ¢
& 83L31 elal e Aemedl Al Al 5301 8o oSl s e |31 3o laSTl @ e (I Laliw cnleladl (i Jelas
A CBlas TSP slews 35 S (o 2uumd! Al
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dalaall e el (uSaily apendd] Jameg caiuall oo JST Bugine Bl y3ll 3 laS 50 § cnbadl solas culS
Coging Bl Audg Llae Laasill B3LY) ¥ die el 3l 8 lasl Aayd 8T 2ol 10 pla caiall § lage
Aaaiye deel 3l 5:LaSTl Aayd S 6 ol cainall § Loty - Glinsall dpendl] o une 3505 oo @yl ndseie Aoyl
e sleadl oo ciline alyeslS IS Al ARSI (o 3S 148 6lSs (aasill Sliwgall dpewdd c¥are oo ol
2/P 38 25 Jo¥l 25U Juas
120.3 .148.7 .92.0) /P 48 25 1g¥ spaedll die e <ol Ael )30 Be LSl 2ayd JBT 0T (6) Jguimdl (s
Baly pe Sy Sy Auelpl) BelaSOl @b aasdd (sl de (10 ol (8 ala 6 ali 4 ali) Blidl § (91.0
(10 alis 8 alé (6 ali o4 ali) Jlstll e /P 38 100 Juall wie Sy Lo (el 058ty Gilinsadl el =¥ ons
O Byud ) e¥l (Grang (Al p3ll BolasTl dayd (3 Awgyull Blusdl Ady e 8 alig 6 ald (panall Bgas il
Bashir eral,) gilu oldl wal Auliwgall 23LaY1 c¥une 5505 ae cagell (s A8Lll 53U &uSTye e cpdigall
Aely 88ls) Jume Jol die L 2ayd J8T 08 Gilawosall dpesadll Jame 83b3s 1355 duel 301 8elaSTI 08 o)1 (2015
Jaall 1da sy Lged (adseis wa/P,0s 45 100 Juall dic dod
Bl § (Blias P 3S/4pe Ale 3S) Beely3ll 3elasl § ilinsdl! dpaudd| 160 .6 Jouel!
(10 sl .8 als . 65l 4 pli)
(@/P 4S) Sliwwsall dpaudl! June
LSDg 05 100 75 50 25 aiall
VAR= 0.0001 TSP= 0.0001 VAR* TSP= 0.0001

41.6 134.3% 133.278 14117 92.0° 40l

19.0 136.55¢ 127.7¢ 155.7% 148.7"® 6 ala

16.1 140.8"8 152.0* 129.98¢ 120.3¢ 8 ali

37.0 114.6" 125.5" 117.9% 91.0* 10 ol

26.0= LSDyag,7sp 13.4 19.8 28.8 50.2 LSDy o5
6ldly (TSP) lasosal) dpasdl Jumeg «(VAR) caiall (e Zmilill bl salal ANOVA aladl oolall Julxd (2 P b
(VAR*TSP) Loz Jo ol

LSDO0.05 J| &asd ey UBginn dalizes p Gadl &plidll (8,581 ol3 cllasegall
(PE) 3z gdgupnall 3:LaSI1 8 ilawsall dpanddl 550
spiaasill (igat (e Slall 848 e pad Ay sed] A zln) @ 5elaSTl ] Amsloupall 8oLSH p
AUy I gend! 3 Adladl Ball) as 395 IMS e Al Aall ] @3 (09 Aaldl 8ol ] Blall slawd! (10 (el
(Moll eral, 1982) sguztl sl
PE s colss (10 plis (8 plis (6 plis (4 ali) Buwgyull zadll il § Tz slonpall 3l @b caiyls
(476.7 .387.1 :406.3 .283.9) /P 4 25 Jo¥! Juall wic (wlall Jid oo (aten P AS S Apmedl 2lall § 55L311)
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Slagyall sia adgunl a/P S 75 tpawdll duie ) Ysimg Ligine (39yds9 lawgall dpandll 33L5 Gaine S la5U
75 die @udll ol s (7 Joal) Buwgyull CaliuaYl 4ay e 10 ali canall Bgan Juall Ida dic Lgiall
Jlszll e (10 sl 8 ali 6 alis (4 ali) Ll § (7335 .683.4 .603.4 .635.9) /P 45
(SLadl S8 (o pates P 3S/Aus a2 4S) &z gdguinall 3oLaSIl 3 iliuwgddl dpauddl 255 .7 Jguzd]
(/P 3S) Sliwgall deaudd! Jans
LSDg 05 100 75 50 25 aigall
VAR= 0.0001 TSP=0.0001 VAR* TSP= NS

149.7 566.2"® 635.9" 472.2" 283.9¢ 4 ala

4.4 595.9" 603.4" 540.5" 406.3° 6 ol

81.1 682.3" 683.4" 642.2" 387.1® 8 sl

132.7 727.6" 733.5" 606.7"8 476.7" 10 aL

96.7 = LSDyapsrsp 100.86 57.04 144.7 107.4 LSDg o5
s (TSP) Slissall dpendll Junes (VAR) caiall fe Azmslill Galiall jolial ANOVA aladl culall Julmal (2 P b
(VAR*TSP) Loz Jo !

LSDO0.05 J| &asd ey Bginn Aalizea pi Gadl &Ll 8,581 =13 Sllasgall
(PUE) BYY-DRpea) e'.\.‘z’i.w‘ 3:La8
A lu) 8ol @ Laygag dslawgall wlalayl pums uudd! Lo M s sgdugall oo Solaradl 3eLaS uuas day

e U1 ulSaily satll Uslie SO 41 pUll sdaesall Cidess e lall 5,48 e sl ag el 3l Jusolall
(Egig GS da )

223 g Blall slewdl o igedly Al @ 2Bl hsawgall S Lel seawgall plusiul 3:14S (oya8
4Saalips o Jolall il 2eaylal) A8Mall 2xs g (olimiadlé jatell Hsiusall alakiul § canall 3:S e
& 83l dI 4 ala canall § Aolacgall B3LaY1 ¥ uae 3ol ol ual  olardl 5.8 by « gailly (olazed]
3 o Sasg (sl e /P 28 1009 25 cluall wie %195 %119 (s cummglyig PUE gauogall alageindl 3elaS
AST Ja3 @) &yl laadidly 2audy 0l gl dud 8oLy M5 oo il § Az slsd e ilad Sigus JI 8ol sda
128 10 ala caall Laigy (Lynch, 2019) olald A Lol 8yuall 550 JWly (sl dad) jolially eW polaial § BelaS
Slall Glawsall dpaudll Jine 8ol alasind) 8:1aS counasil dus duwgyull Bluadl ay oo mlie e ds!
Sl dxls (olansy lia sgay a8 wa/P S 100 L¥| Juall dic 14.8 ] 2/P 38 25 Jo¥) Juall uic %18.4 (10
@8 b 3 (Aaaiie siie dixls 0985 sl Jo¥) Jually Aylae el Juas 85055 10 ol caivall § Hsdusall (e
gyl 1§ Laasill Z Ll Hgdwgall
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(10?Lﬁ4 a8{aLf2» cﬁ‘stb ‘4‘=Lf2:) LY ‘3 (%) »gdn gl e‘.\.éz.‘ia.o‘ 3:La8 ‘3 Q’M)ﬂ‘ M‘J};E 8 Jouxl!
(@/P 4S) Gliwgall draudd! Jons
LSDyg s 100 75 50 25 digall
VAR= 0.3407 TSP=0.2854 VAR* TSP= 0.0407

13.5 19.0" 14.3 22.7% 11.9" 45l

2.0 18.3" 15.0°8 19.5% 18.3" 6 ali

2.3 16.5" 16.7 12.0° 15.3" 8 ali

4.7 14.8" 15.8% 18.2% 18.4* 10 pLs

6.0 = LSDyap,rsp 3.6 2.7 11.7 6.0 LSDg s
Ja 1l ity (TSP) liwogall dasdll Juasg «(VAR) caisall e azmilidl bl jalal ANOVA alall coliall Juletd (2 P o
VAR*TSP) Lo

LSD0.05 JI deid cwumy Uginn dalises pe Gasl apladll (8,58 ol cillasegall

OsSa dpaeedll ¥ ins Bolgy oy ud Hsaugall alasiul 8:lS o (AL-Murshidy eral, 2022) dwlys =asi
L(,—”c-LQSQ A gyl 64.5_“ Blo| Ot onls 0g29 Lasgl LS /P 'tS9O blas é.)l.suo Juae u‘.&i Lie Lt doyd ol.:i
G AN ] sgay ldag Buulill deud) c¥uas wie Jad caall (e 16299 Caiall Bgas 3| Hgawgall alasiwd
digall G1edl cuSAl
EXPRETTIRN

8L o glouwdl alall # Loy dudll Bolsll (e duwgyudl LYl e s Al Al Auuddl ol Bgas -

o) Juae SJL:)..] slhazl Jolas
727 i a/P 38100 Juall e dmslounall 30 LaST Aaid § dugyull Bliuadl Aay de 10 pli Caiall Bsas -

571 a2 /P S 100 Juall wie Aeel 3l 8:LaST) daid (§ 2w gyl Bl day A 8 pla Caiall 3945 Loay

(11.9% - 22.7%) S9isnsill (o B3latedd] 5:1sS Aayd cumglys -

ez lAl
desedl] &pgadl Bylall LB e CBlual Llxiwl (2024) . Jds izl i Sl5a (G Al (Bl (hgle -
211-230 :(3)46 Az sl aslall Zlubis 2,531 Zaals Alma AumLiily gaill yulan :ilissall
http://moaar.gov.sy/category/ adgll cya dlas=i $p2 .(2020) .auel 3l Asbas¥l dcgazll -
- Abbas, M., M. Irfan., . A. Shah., N. A. Sial and N. Depar. (2024). Enhancing phosphorus use efficiency in

wheat grown on alkaline calcareous soils. Eurasian Journal of Soil Science, 13(1): 79-88.
- Alam, S. M., Shah, S. A, & Akhtar, M. (2003). Varietal differences in wheat yield and phosphorus use
efficiency influenced by method of phosphorus application. Songklanakarin Journal of Science and

Technology, 25(2), 175-181.
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- Ali, A, Asif, M., Adnan, M., Azizi, M., Hayyat, M. S, Saleem, M. W., Hanif, M. S, Javed, M. A,, Hassan, W.,
&Ali,S. M. (2020). Effect of different levels of phosphorus on growth, yield and quality of wheat ( 7riticum
aestivumL.). International Journal of Botany Studies, 5(3), 64-68.

- Al-Murshidy, H. Y. J., & Al-Ansari, A. M. S. (2022). Response of wheat ( 7riticum aestivum L.) grown in
calcareous soils to Nano-phosphate and triple super phosphate fertilizers. Texas Journal of Agriculture
and Biological Sciences, 9, 1-8.

- Anwar, S, Israeel, B. I, Khan, S., Faraz, M., Ali, N., Hussain, S., & Anjum, M. M. (2016). Nitrogen and
phosphorus fertilization of improved varieties for enhancing yield and yield components of wheat. Pure
and Applied Biology (PAB), 5(4), 727-737.

- Arshad, M., Adnan, M., Ali, A., Khan, A., Khan, F., Khan, A., Kamal, M., Alam, M., Ullah, H., Saleem, A.,
Hussain, A., & Shahwar, D. (2016). Integrated effect of phosphorous and zinc on wheat quality and soil
properties. Advances in Environmental Biology, 10(2), 40-45.

- Bashir, S., Anwar, S., Ahmad, B., Sarfraz, Q., Khatk, W., & Islam, M. (2015). Response of wheat crop to
phosphorus levels and application methods. Journal of Environment and Earth Science, 5(9), 151-155.

- Deng, Y., Teng, W., Tong, Y. P., Chen, X. P., & Zou, C. Q. (2018). Phosphorus efficiency mechanisms of two
wheat cultivars as affected by a range of phosphorus levels in the field. Frontiers in Plant Science, 9,
Article 1614.

- Devau, N,, Hinsinger, P., Le Cadre, E., Colomb, B., & Gérard, F. (2011). Fertilization and pH effects on
processes and mechanisms controlling dissolved inorganic phosphorus in soils. Geochimica et
Cosmochimica Acta, 75(10), 2980-2996.

- Dobermann, A. (2007). Nutrient use efficiency—measurement and management. Agronomy &
Horticulture, 28.

- Elsahookie, M. M., Cheyed, S. H., & Dawood, A. (2021). Characteristics of whole wheat grain bread
quality. Systematic Reviews in Pharmacy, 12(1), 593-597.
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winter wheat in the southeastern USA. Agronomy Journal, 98(3), 588-595.
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- Hewitt, E. J. (1966). Sand and water culture methods used in the study of plant nutrition (Technical
Communication No. 22). Commonwealth Bureau of Horticulture and Plantation Crops.

- Ibrikci, H., Ryan, J., Ulger, A. C., Buyuk, G., Cakir, B., Korkmaz, K., & Konuskan, O. (2005). Maintenance of
phosphorus fertilizer and residual phosphorus effect on corn production. Nutrient Cycling in
Agroecosystems, 72, 279-286.

- Izhar, S. M., Adnan, M., Fahad, S., Wahid, F., Khan, A, Yue, Z., & Datta, R. (2020). Application of single
superphosphate with humic acid improves the growth, yield and phosphorus uptake of wheat ( 7riticum
aestivumL.) in calcareous soil. Agronomy, 10(9), Article 1224.

- Jia, X. C, Liu, P, & Lynch, J. P. (2018). Greater lateral root branching density in maize improves
phosphorus acquisition from low phosphorus soil. Journal of Experimental Botany, 69(20), 4961—4970.

- Kai, Z., Yan, L. C, Qing, ). Z,, Lian, H. L, Hian, F. C, Shan, G. W., & Xin, P. Y. (2012). Responses of
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