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O ABSTRACT 0O

A filed experiment was conducted using a complete randomized block design at Jableh-
Bustan saleh seasons 2018-2019. The aim was to evaluate the effect of increasing
application rates of nitrogen fertilizer (N: 0, 100, 200, 300 and 400 kg N/h™) and humate
(H: 0, 2.5, 5, and 10 kg H/h™) on productivity components and N uptake of bread wheat
(triticum aestivum sp. Sham 10). The number grain and weight/spike, weight of thousand
grains, grain yield were recorded. N concentration in grain was determined and percent
protein and N uptake was calculated.

The application of N fertilizer increased significantly productivity parameters (number and
weight if grain/spike, and weight of 1000 grain). The increase was gradual with increasing
rate of N fertilizer up to N300, beyond which there was no significant increase. The same
was true for grain yield which reached 10.66 ton/h™, and grain protein reached 20.02%.
The application of humate or/and nitrogen fertilization led to an increase in number and
weight of grain/spike and percent protein when humate was added at a rate of 2.5 kg/h™
only. These effects were reflected in a gradual increase in grain yield to reach 4.96 to/h™ in
NOH10 treatment compared to 1.58 ton/h™ in the control treatment (NOHO). The combined
effect of applying both N and humate was evident in which the highest grain yield (10.66
ton/h™) obtained in treatment (N300), and increased to 13.62 ton/h™ for the same N
application rate with 2.5 kg humate/h™.
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G s w13 LLE Ge a (Se)Y) wendld ol ) Sl disd Jlae (b osskd Jl e
Qs 33y (Al Jhall milg Glaind She ddlad 30y 4 aelay Sl (Singletary et al., 1990)
.(Dimmock and Gooding, 2002) -l
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2 3
0 4 0 4
NMo N30OH2S  NMOHS NIWOHI0 N40o N4OOH2.5 N4DOHS N40OH10

(8074 Pon 3 AN e Jina (J2/K8) P33 3251 e Jira
2 sl Uayly sl ) Al 8 capal) 335 b lassg) Bilialy AT spaniil sl Jabidl i 5 Je
.0.05 A gina sgima die & LSD
1.73 1.63 ¢1.73) GtV Gsudl Jilins (35 (o3 Lysine 5aL) I ol 28 02 jhay o spuslisll e ddlia) ()
Ses (Aadi/g 0.31 ¢1.34) awlall pe d5jae (adlfe 1.4 <1.05 1.12) clellaiy) 3sms (Alindlfp
SV ALl sl Al Ligine 0% o) (3559 Sladly asmlioll Clasa on Lo Jalisadl S o e a2l
Ciald e UadY) Jilinss L)l Bsmdl il (5 33245 I ol 35301 alansd) go o gansligall Cilagua dalisa)
Ll e i g Al (paad) Jilind Lpuilly ((Alaudlfg 2.73 2,79 2.25 (1.88) (s 52l o2
Lally (AadfE 3.43 3.02 2.58 2.26) U  aN/aS 400 300 200 <100) ki 4,3
2.15 <1.93 (1.44) oo clelady) Alin ()35 8 500 by ca/HaS 2.5 aa dig)¥) dsall cdlabadd
afHES 2.5 e 359 alend) cDlebaad dualy (Aadifp 2.19 2.3 2.01 ¢1.87) L (Auudifg 2.07
(10 JS8) s2jiar 53V dpeiill D lalae po 43l
Oe s il o e Adle Glgine e Bliall b (5 JS8) Slusel) il 4l 31 ol ¢
558 Ak 138, (Wingler ef al, 1998) sl Jiall cligyy Jlad Jare (aiid 3 aaley of ails
pany Laf (3l Laily guall (il dleny b Bt gl oDiel Alae G SAL panllé ccupunl) Dl
«(Venkateswarlu and Visperas, 1987) ¢Llaill st o Uypad) Slap¥) ddlad sy uidall Ky
b oS S palis 8 5alll o3a O Y i) (gsina o dygina Cad Gagaall (35 3300 O (e a2 e
Aalad) sang 8 Lpall Aal) 00 Sl il saly;
A QY 059 B pssalisd) clagiy AasY) sandl) il
sl Lal) aaas 035 ae bl Uy Lagiyiy o(Budak, 2000) s sl sSill chypisal aal e dall s3a e
) Gsndl Qv e IS Am a1 35 (8 (P<0.0001) (g5ime ISy Ciliaall 35301 slandl Ll ol
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2N 38300 (s5isd) in soland) gsinall 5245 ae gsine IS Aun Al (g5 003 Cam ccle UalY) Juliass
Ly Lagi lly cosanll dysial) 5,08l daall oda Gl (6 JSI) Gld any dysina e 523 238 aaily
el Lads (Singh and Jenner, 1982) dall _abe¥) aaall saai il A5 o) LA 20a
Slo asmlisll Cloga COllae apen s Cum o GV (5 8 ygina 3aly) ) asanlisd) ilasn Aili)
&2 83k (= (2017) EI-Sobky 5 Yasin le ald ) du)al) il aiin Lo 13ag ¢(ggina <005 2aLall dlalaa
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NM0 N3WH2LS N&OOHS NIMH10 N4 N4OOH2S N4OOHS N4OOH10
() Pl s S 3D Jos (/A8 iy 22 Y1 il e

2 o ey ls a3l s B Fon G (135 B lagagd) ALl g ) spanil cfanal Jobiiall Ll 7 g
0.05 Lisira g gima sic A LSD

CiSsulll (san Cligiue 33l B o) 0 P e s WIS 2 5l S gl e S
8)3 3alyy Jully, (Banowetz ef al, 1999) syl ax ((6-0) asad) skl o S5V Jalll D
3y s (12-6) 230 Jabdl Plas ((Sink Strength)  Sscall Jiall ddee milg Qlagind e 4l
Pl e opaall She aaa il o Jeny Cun GaSsiladl G500 ae Al (puSeY) A D3 lagy)
Slo gl DA (e b Gl gl lSya He Sl ((Bangerth ef al, 1985) LAl ) saly)
2ay Cun (puSsY) pieal Sl (b ale JS8 Lyl DA G Liad) Lals S0 Lelae (8 dgulite S5
rasell e il il 2 (Tryptophan) gliginsll ) (meall Glgiae 4 (aliadl
.(Trevisan et al., 2010)
tqsal) A2 o gaaligd) clagss ALl g5¥) andl il
80l g Apalily) Clsjl Cum (P<0.0001) sl Ao dpaliy) A dyginay saliiall 45531 clilay) il
Ljlie %242 Janar 33l a5 (a/0h 6.06) 2/N 48100 V1 453V Aoyl (e Tedy Ji55Y) apansil
@ 33 IS g (gsina Sy gl Ale e Aalify) 8 52U cojaindy (2 saa)(a/0k 1.58) alall
& 5 ey /b 10.66 Latisy) culy Gun /N 48 300 aladl Janall ) Ysemy dpensil) Jane
dalall (misny Ayl paleal) oS5 53V o) 5ol pad ool 13 2xy Lygine e dpall Al
Gllall e a8 Jis M asll N Jiay 8 Sl ) (3 3V e 5K i) aieal
.(Finneman and Schjoerring, 1999) !5l

(2/ck) @sad) e A G agaaligd) lagss Alaly g WL pandl) e e LA 12 Joua

(A/NES) S5Y) venl) Jane
LSDyg s 400 300 200 100 0
Gilasagl) Jaza
N=0.0001 H=0.0001 H*N=0.05 4/3S
0.3 10.36" 10.668 8.89¢ 6.06° 1.58°¢ HO
2.66 11.68* 13.62% 10.374 8.13" 3.758 H2.5
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1.89 12.8* 11.298 0.998A 7517 3.948 H5
0.86 13.23" 12.138A 9.528 7.4"° 4.96" H10
3.19 1.82 0.57 1.31 0.32 LSDg.os
Gsise S an llangidl 1)l 4 Cia S 3 LSD 1) o Lsie dilise e dpee S (e dgaliiall Caa) il o6l
Ll gaell dalia)

Clilay) Alled salyy N a/H &S 2.5 Llay) Gsime die J355Y) dland) pe asauslisll Cilagsn dila) caf il
Janey aly) Ciing coajiay (2393Y) asandill Clalae aae A55l8e igund) (e dainall Aad) 30l 3 Caaa by AigHY)
O AlaY) aVama 83y oS &l a/N A 400-100 gl vie %113 5 <128 <117 <134 237
1.58 (3o dsall Aall dlagi Cua NO 2alal) dlelae A Y) dpall dlall 30k 3 o2 a/H 410 ) Slagel)
55 2.5 ) Glagel) dila) Jars 53l dic a0k 4.96 53.94 53.75 ) NOHO aalal) dlebee b
3sass sl e Al 50l B 50 A/aS 2.5 sl xy Claged) ALY oS AL s e a/H 10
Ln dal) el caly sl La/N 48 400 Griwd) die Lgindl e 5350 a2y (2 Jsa) (S53Y) apendd
13.62 culky ca/H 48 2.5 Slogel) (ssime dila) pe e 4/N 48 300 dpeuill gsise N diiss
@sind Al Al 5aauls sl LShe Ll Auh Ciag cupal Al el S miball s3ag a/ok
Cuncdia 3alELY) 3o WSy 93V panl) (& layilis L3l Jualaall Zaliily sai & clagell aleal o
by consias (Wys) (S5 alend) alatind ae &ylie %46-20 laiey Jef cul€ 3)3 Jpeanse daliy) G 2y
oald JSy )V palaial e jsdall 588 5%t PIA (e Aalend) liLaY) 4llad 50l) 3 el 50
@Al dga (g ddga e (H-ATPase) gl cliiad) Jee bauinn DA e o(NO37) clyitll (aliaial
Judaly ol (Jlly (NO3 ) il a)lsd aalsy (ala S (Cytokining S slud) (se z ) lagdy dis
Slo Al @lelhdyl s saly) 4 il Jypdd) ((Miyawaki ef al, 2004) oS sl apinai a3l
eeill Al AR U S aal aal e ally el

tqgal) B ol A A asanligd) cilagang igdY) pandll

Gy (N%) Gasnll & cog3¥) 35 ajla saiial) 265591 Hlilaadl dysina Aylatiad (10 oL3) Caiall oy
DS 8l GelSadl g ) A a8 G (45 3 Jsaa)wlall sy d5)le (P < 0.0001) gl
Thriboi and ) saill daje P Lall & Qo) 35 gaw p€ K& Laiif s copall 8 oY)
o2 & aadiiadl oY) galend) ssiuall vie %20.8 ) o4 pll A caesyl sl o(Triboi-Blondel, 2002
Gl S5 D as (% 12.7) (NO) aalall dlabea 8 (gl G we 43l (a/NgS 400) dpail
daydia 3343 () (S55Y) dentl) sime &yl g L gl e (N4OO 5 NO gilaeall % 3.62 52.22
Lsima e aly llia GI€ (N400) dlalaall (8 S5l 138 days /N 4S8 300 aentll (g5inn Jin dyginag
Lalll e gane 2 AN 38 400 il (s5imn sS ellhy cagall B Gigylly GV s B
Oe csall (sgina g (%90-40) G Lo s () @Bl & el JSLaal 333 535 O oSars Al
G sl olaily (gl gsanall 8 Faalls LY Alajye J8 Gatiaall cig V) Q) dlee (ga 53V
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granall )08 Aigye agaall (8 gl A Bl maal (@sall 2ae Bak) Al She ana il e
Gooding ef ) (s il e dlia) Dl DSl Ggaal) 2395 e — jaadl )5 caaly (5All5 —(gpunsll
Sandl (o S A Gabaial e clal) 508 a3 of ails e (gpadll sall 52l 8 Sl o(ak, 2003
5ol 5ol b aalen 18 cosall oDl Alaje DA Cognl) U GaY allin) slagd 4iasy Ciloadll 355V
o oY 3 as e a8y el 8 ) A Gaeal Ay ((NUE) ag53¥) clilaay) e saliiy)
LUy Al AisY) (mlea¥l auiai dal e Cogall WIS e 308 JS 3 (% 1.5) 253y g il
Gl Tay aall 138 ae ¢(Sinclair and Amir, 1992) ada K (peca dailully dadda ) culiiyg pul) JoSal
i A5V 52auY) (e S Cluall Al Agllall Calial) Aala oy Layy 138 gl 8 gl AaS)pay
Gl AaShay Aaliy) Adle Gl w58 Y gl e il A 33l ae Y] b sall) 385
Lo 13 ccasnll i) Al lanie fand dalyl el Canall 4 Giny @3 3531 i) xie V)
53l e Y dual) sl 5ol ) Ass3Y) il sagi Lo Wl £ Dl Tase Slele 39301 (s5inall Jany
el Gligivee 32l pe aall Ao 30k 10 pla il o (Fowler ef al, 1990) (s pl) dans
Loy +Oofigoal A SIS caganll & g1 35 50l ce Alad) 3 5ol oda g o2 Jsaa) 50V

csaad) olaily a5 ya g Cilaall g aladinly 10 2la Caiall 326 ) @y sy

(%) @sad) B gl S A pgmligl) cilagia Adlalg i WL el e il i3 Jgaa

(A/N&S) S93Y) aandl) Jana
Landtll Jaza
LSDg,s 400 300 200 100 0 Slasel
A/HéS
N=0.0001 H=0.0001 H*N=0.0009
0.17 3.62% 3.48° 3.248 2.60¢ 2.228 HO
0.22 3.65" 3.69° 3.66" 2.828 2.70% H2.5
0.16 3.69" 3.90" 3.66" 3.04* 2.62% H5
0.07 3.65" 3.87" 3.60" 2.95%8 2.61* H10
0.14=_K 0.12 0.10 0.06 0.19 0.27 LSDo.s

Gsise IS an cllangidll )il 4 Cia S 3 LSD 1) o Lgiee dilise e dpee S (e dgaliiall Caja) il o)

ol sagll Adl)
Ol A pe Ajla asanll 3 gyl A 33l 3 Jlad JSs 393Y) dpeiil pe e gagl) dila) Craalis
3Ly Jamayy Aygima 350 oda CilSy ¢ 5V dpaniill Cligie ppen dies codagl (G5)Y) (sgiuall (it Ne
dnled) cVandl pa (A/HES 5) Jaras psanlisn) Gilasas 48l e (%1.87 ¢12.13 34.3 ¢16.9) daws
Yl ) lgd cali Al colabeall e Alae @y (gl Je /N &< 4005 <300 <200 <100
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Oo (B/HAS 5) Gkl wie (%22.4) s> 0oy A el caly 2l (4 Jgan) sajbey A85 31 Lpaland
g die lgle Jgeandl & s A e el ay o(2/NS 300) golasd) Janall g asnlisdll e
V1 o lasedl o gV e el 85 alatinl dygiea 52l cllia ()l Ll gl Al Clygiase
AU 530 olaad) 40 it 8 S IS aalu 8555V dlendl g o sanslisdll g dila) ol sliieY)
Ly o @lasiell 3508l dais madll Janall gai anse Pla a8l o JIE Glespelld (radl) Jgonnal il
Gpalaady) (aibadl) Jumis Cigsall ol Alaje Alla clall gialily Lysll Jlas oo Aa5) o gisa¥) 3lod
5 (FT-IR) dus alaaiuly byl oy «(Mackowiak ef al,2001) Claged) clSia Lo piaii Al
aa) Hhainly aabuy g2 )il o oy (Class Lysdll) Spe S5 Lysdl slaws Loy (o cliesied) @lSye
oabiaial G Cun cagall ool A e el (u€aiyg ccagind o) Aaje DA g N1 eainy bl

.(Hirel et al., 2007) sl & @53V 4 e (%40-5) Jss JSay HladY) Al je ey <g3Y)

(%) sl b oig ) A A pgrualigl) cilagia Adlaly i3 VL Sanadl) e il 14 Jgaa
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LSDy s 400 300 200 100 0 Slasel
.A/HéS
N=0.0001 H=0.0001 H*N=0.0010
0.99 20.63 19.83° 18.478 14.82°¢ 12.658 HO
1.32 20.80" 21.038 20.86" 16.078 15.39" H2.5
0.94 21.03% 22.23% 20.86" 17.334 14.93* H5
0.42 20.80" 22.06" 20.52* 16.81"8 14.88" H10
0.83 =K 0.67 0.62 0.36 1.10 1.57 LSDg,s

Gsine JS Gann llangiall Alad & Cia JS 5 LSD I o L Lsine dilide 52 dgee JS Garam dgaliia) CiaY) cld o8l
il gl ddlia)

1y ¥ palaia) cana B agsalisd) Clagig (50 Ssanl) il

& Aaball @Y A 3 (P<0.0001) dlle dygimar asanlisll clagiy saiiadl d5Y) clilay) @l
Banll O Lo Jaliie 1 (ol i 0 o Lt las o Aslasells )Y 3l cBlalaa (e JS (b agaal)
M) cDlalae e Lgina logelly 35Y) denill cDlalas i (Sly ((P<0.2) lassells 353
odjiay (Jg3Y)

Laee e Aaillly sall) 558 DA clall datiall g3V 4 e lal) Alabe g 8 2l gV
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Jelsall (e waally Biseal) Alee e 3yl Cpmg il S BleTy cysenall Bald) L) G ) Aiaedl
Tyl 5oLl e CaHl Blet LS (gl syl el Anyd) e dpgil il Ko Bl i 555l
Mohanty et al, ) dll 4 dyscasll soldd) Cl¥eat Aoy aaad g8 ((C:N) @iV ) sl dus
Magis Al iy Sa Jadn Ml (mleadl Jua (C:N) Lo ol 455590 clila) saly) ae 43 (2011
Glgindl e ol cVarey gV (aliaial muayss cdysmal) salall e V1 ety diaed) Cillee
Y arall e 23l (a/Nas 375 371.1 288.1 ¢157.3) Moa Aaiall 4l cialy Eua cdgll 2dladl)
Sendl L) SV ey L @lld S5y o(2/N 4 400 <300 <200 ¢100) caady Ally d3liadl) dplend)
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L Bt 8 gVl el dalayls 1 L(Leon et al, 1995) il Jd (e diadls dygaal) 4450
JS e dliasel) clSia LA 3ga gl (8 = lall V) BaS B0l (B asanlisdl Cilasa 53 (lé ¢(C:N)
(Mora et al ., 2012) dyiall cmilly dpmyal) Hsdall de saly o illy dygillls dsipl) Hsiall (e
g 3¥) lpall Hgdall Aaskias Jlas) 50 aeluy Lee A5l (e ST aaa Pl e syl 50l Il

Ngaliaial
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(&/N&S) S93¥) el Jana
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.a/HéS
N=0.0001 H=0.0001 H*N=0.2091
13.9 375.0B 371.18 288.1°¢ 157.38 35.1° HO
93.1 426.0A 502.4* 379.7° 229.0% 101.18 H2.5
66.1 471.8" 440.9" 365.1°8 228.3% 103.48 H5
32.0 483.8" 469.5" 343.3% 210.3* 129.8% H10
51.0 =K 50.1 63.0 24.8 35.1 17.8 LSDy s

Gsine S an clangidl )il 4 Cia S 3 LSD 1) o Lgiee dilise 2 dpee S (e dgaliiall Caja) il o)

ol gl Adla)
Gl s DA e @iall gsenddl Ly pund 8 sl Gl€he e o S5 A cluball (e dllia
Aelae of I Gfiall) e 2l ¢ L(Puglisi ef alk, 2008) jsiall Wi ) clashll 4 5ak) Lear]
Jalsall (e apanll ligh ¢ yshall (g0 55 hall Ayseianl) (aleal) BpeS b 505 ) ol il Sy hall
e saalgiall pgispll Glaimdl LU 2l b el Sl s Aualiy dld ki o (Saddl (e S
o gyl it 8 Sl KA st 8 Lpsma bgd Sl ol i Apdal) LAY LD AuzeY)
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st Al Al il Sae Bl aSa Al 4yl dalsadl (e g jl)l) ddlaie B 050Kl 815 ey
oalal i) G (2009) osAls Rezza ciaaasl LS .(Aullakh ef al, 2001) gl & cg3Y)
(%20-12) Jlsiey 5olts S8 e Lysl) e 8 (mins ) ool 38 Lsdl sl o il dlly oo sl
Oo B Gands 8 Caalu 8 chaggl) GlSye of g a8 ga] Clat s eajiay Lyall Ailia) ae 33lie
dendl o Lliall 8 aale L @laaY) o (J¥1 daball BlA Ligdd 3 e plally 59500 sledd)
.(Yuan et al.,, 2014) <Ll sai (e 483 Jalyall 353
tbua gillg claliiiuy)
rlaliiiuy)
oAy Claliiind) (e degana ) dad) pald
S cliay ) dpad) Aaliyl o pSal Lae (S93Y) el e ilidl 8 Lhss sl dae saly-1
Janay lae s 3¥5 Cilasell dil) die 2/l 13.62 U i)y ca/N 48 400 1) dlelas 3 8/ck 10.36
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S5 alile Clagagl) dilin) ae dald cCiliad) g3 e saliay) S dlle 3018 10 la caial) a2
tlua i)
#8300 Jarey 353V el iy o Ayyses (e Agdaladl dikaid) b (10 aLi) ookl madll de)y) die aas
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References:
1. AHMED, O.H., AMMUDDIN, H., HANIF, M., HUSNI, A., JALLOH, B,
MOHAMAD, M. M., and MAJID, N. A. Enhancing the urea-N use efficiency in maize
cultivation on acid soils using urea amended with zeolite and TSP. Am. J. App. Sci., 5,
2009, 829-833.
2. American Association Cereal Chemists (AACC). Approved Methods of the American
Association Cereal Chemists. American Association of Cereal Chemists, Inc., St. Paul,
Minnesota, 2000.
3. ANDREWS, M., LEA, P. J., RAVEN, J. A and LINDSEY, K. Can genetic
manipulation of plant nitrogen assimilation enzymes result in increased crop yield
and greater N use efficiency? An assessement. Annals of Applied Biology, 145, 2004,
25-40.
4. ANWAR, S., IQBAL, F., KHATTAK, W.A,, ISLAM, M.S,, IQBAL, B., & KHAN, S.
Response of Wheat Crop to Humic Acid and Nitrogen Levels. El agriculture, 3(1), 2016,
558-565.
5. Arif, M., llyas, M., Riaz, K. Ali, K. Shah, I. U., Haq, S., Fahad 2017 Biochar improves
phosphorus use efficiency of organic-inorganic fertilizers, maize-wheat productivity and

soil quality in a low fertility alkaline soil. Field Crop Res 214 25 37 https:// doi. org/ 10.
1016/j. fcr. 2017. 08. 018

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
113



Tishreen University Journal. Bio. Sciences Series € 2022 (2) 23]l (44) alaal) dua gl alall . 0380 daals dlas

6. ASIF, M., M. MAQSOOD, A., ALI, SW., HASSAN, A., HUSSAIN, S., AHMAD,
ET AL. Growth yield components and harvest index of wheat (Triticum aestivum L.)
affected by different irrigation regimes and nitrogen management strategy. Science
International (Lahore), 2012, 24:215-218.

7. AULLAKH, M. S, WASSMANN, R., BUENO, C., KREUZWEISSER, J.,
RENNENBERG, H. Characterization of root exudates at different growth stages of ten
rice (Oryza sativa L.) cultivars. Plant Biol., 3, 2001, 139-148.

8. AZEEM, |, ULLAH. Physiological indices of spring maize as affected by integration
of beneficial microbes with organic and inorganic nitrogen and their levels Commun Soil.
Sci Plant Anal., 47, 2016, 2421-2432.

9. BAKHT, J., SHAFI, M., ZUBAIR, M.O., KHAN, M. and SHAH, Z. effect of foliar vs
soil application of nitrogen on yield and yield components of wheat varieties. Pak. J. Bot,
42(4), 2010, 2737-2745.

10. BAKHTIARI, H., MOZAFARI, K., ASL, K., SAN, B., MIRZA, I. M. Bio-organic
and inorganic fertilizers modify leaf nutrients, essential oil properties, and antioxidant
capacity in medic savory (Satureja macrantha L.) J Biol Res., 2020, 93, 2020, 12-32.

11. BANGERTH, F., AUFHAMMER, W., BAUM, O. IAA level and dry matter
accumulation at different positions within a wheat ear. Physiol Plant, 63, 1985, 121-125.
12. BANOWETZ, G. M., AMMAR, K., CHEN, D. D. Temperature effects on cytokinin
accumulation and kernel mass in a dwarf wheat. Ann Bot., 83, 1999, 303-307.

13. BERBARA, R. L. L., GARCIA, A.C. Humic substances and plant defense
metabolism. In: Ahmad P, Wani MR (eds) Physiological mechanisms and adaptation
strate-gies in plants under changing enviornoment: volume 1.Springer Science Business
Media, New York, 2014, 297-319.

14. BRADY, N. C. and WEIL, R. R. The nature and properties of soil. 13th ed. Person
Education Ltd, USA.2014, 621p.

15. BUDAK, N. Heritability, correlation and genotype year interaction of grain yield, test
weight and protein content, in durum wheat. Turkish journal of field Crops, 5 (2), 2000,
1111-1301.

16. CANELLAS, L. P, F. L. OLIVARES, N. O., AGUIAR, D. L., JONES, A., Nebbioso,
Mazzei, P. and Piccolo., A . Humic and fulvic acids as biostimulants in horticulture.
Scientia Horticulturae 196, 2015, 15-27.

17. DIMMOCK, J. P. R. E. and GOODING, M. J. The effects of fungicides on rate and
duration of grain filling in winter wheat in relation to the maintenance of flag leaf green
area. Journal of Agricultural Science, 138, 2002, 1-16.

18. FINNEMANN, J. and SCHJOERRING, J. K. Translocation of NH*4 in oilseed rape
plants in relation to glutamine synthetase isogene expression and activity. Physiologia
Plantarum, 105, 1999, 469-477.

19. FISCHER, R. A. (1979). Growth and water limitation to dryland wheat yield in
Australia: a physiological framework. The journal of the Australia institute of agricultural
science, 1979, 83-94.

20. FOWLER, D; BRYDON, J; DARROCH, B. A; ENTZ, M. H. and JOHNSTON, A. M.
Environment and genotype influence on grain protein concentration of wheat and rye.
Agron. J., 82, 1990, 666-664.

21. GOODING, M. J; ELLIS, R. H; SHEWRY, P.R. and SCHOFIELD, J. D. Effects of
restricted water availability and increased temperature on the grain filling, drying and
quality of winter wheat. Journal of Cereal Science, 37, 2003, 295-309.

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
114



iladle L isle Agysad) Adald) dibaiall oyl i opanlil) Cilasany 593V dpensill gyl rail) Jpemnal aliY) ulaall dlaiad

22. HAMMAD, A., KHALIQ, F., ABBAS, W. FARHAD, S. FAHAD, M., ASLAM, H.
F., BAKHAT. comparative effects of organic and inorganic fertilizers on soil organic
carbon and wheat productivity under arid region, Soil Sci Plant Anal., 51, 2020, 1406

23. HIREL, B., LE GOUIS, J., NEY, B. ANDand GALLAIS, A. (2007) The challenge of
improving nitrogen use ef fi ciency in crop plants: towards a more central role for genetic
variability and quantitative genetics within integrated approaches. J. Exp. Bot. 58, 2369—
2387

24. 1QTIDAR, H., AYYAZ, K. M. , and AHMAD, K. E. Bread wheat varieties as
influenced by different nitrogen levels. J. of Zhejiang University-SCIENCE B, 7, 2006,
70-78.

25. IRVING, L. J. and ROBINSON, D. A dynamic model of Rubisco turnover in cereal
leaves. New Phytologist, 169, 2006, 493-504.

26. KANDIL, A.A; SHARIEF, A.E.M; SEADH, S.E. and ALTAI, D.S.K. Role of humic
acid and amino acids in limiting loss of nitrogen fertilizer and increasing productivity of
some wheat  cultivars grown under newly reclaimed sandy soil. Int. J. Adv.
Res. Biol. Sci., 3 (4), 2016, 123-136.

27. KUMAR, D., SINGH, A. P., RAHA, P., RAKSHIT, A., SINGH, C,. M., KISHOR, P
.Potassium humate a potential soil conditioner and plant growth promoter. International
Journal of Agriculture, Environment and Biotechnology, 6 (3), 2013, 441-446.

28. LAKESH, K. S., SUKHWINDER, K.B. A Review of Methods to Improve Nitrogen
Use E fficiency in Agriculture. Sustainability 2018, 10, 51.

29. LEON, M; LAINE, P; OURRY, A; BOUCAUD, J. Increased uptake of native soil
nitrogen by roots of Lolium multiflorum after nitrogen fertilization is explained by a
stimulation of the uptake process itself. Plant and Soil, 173, 1995, 197-203.

30. MACKOWIAK, C.L., GROSSL, P. R. and BUGBEE, B.G. Beneficial effects of
humic acid on micronutrient availability to wheat. Soil Sci. Soc. Am. J. 65, 2001, 1744-
1750

31. MENGEL, K. and KIRKBY, E.A. Principles of plant nutrition. Kluwer Academic
Publishers, Dordrecht, 2001, The Netherlands.

32. MIYAWAKI, K; MATSUMOTO-KITANO, M; KAKIMOTO, T. Expres-sion of
cytokinin biosynthetic isopentenyltransferase genes in Arabidopsis: tissue specificity and
regulation by auxin, cytokinin, and nitrate. The Plant Journal, 37,2004, 128-138.

33. MOE, S.M., MOH, A., HTWE, Z., KAJIHARA, Y., YAMAKAWA, T. 2019 Effects
of integrated organic and inorganic fertilizers on yield and growth parameters of rice
varieties Rice. Sci., 26, 2019, 309 318.

34. MOHANTY, M., REDDY, S.K., PROBERT, M.E., DALAL, R.C., RAO, S.A,
MENZIES, N.W. Modelling N mineralization from green manure and farmyard manure
from a laboratory incubation study. Ecol. Model. 222, 2011, 719-726.

35. MORA, V., BAIGORRI, R., BACAICOA, E., ZAMARRENO, A. M., and GARCIA-
MINA, J. M. The humic acid-induced changes in the root concentration of nitric oxide,
IAA and ethylene do not explain the changes in root architecture caused by humic acid in
cucumber. Environ. Exp. Bot., 76, 2012, 24-32.

36. NARDI, S., PIZEGHELLO, D., MUSCDO, A. and VIANELLO, A. Physiological
effects of humic substances on higher plants. Soil Biochem., 34, 2002, 1527- 1536.

37. NARDI, S; MUSCOLO, A; VACCARO, S; BAIANO, S; SPACCINI, R;, PICCOLO,
A. Relationship between molecular characteristics of soil humic fractions and glycolytic
pathway and krebs cycle in maize seedlings. Soil Biol Biochem, 39, 2007, 3138-3146.

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
115



Tishreen University Journal. Bio. Sciences Series € 2022 (2) 23]l (44) alaal) dua gl alall . 0380 daals dlas

38. NOURELDIN, N. A., SAUDY, H.S., ASHMAWY, F and SAED, H. M. Grain yield
response index of bread wheat cultivars as influenced by nitrogen levels. Annals of
Agricultural Science, 58, 2013, 147-152.

39. NURYANI, S. H. U., B. PURWANTO, H., MAAS, A., WIWIK, EW., BANNATI, O.
A. and SASMITA, K. D. Peningkatan efisiensi pemupukan n pada tanaman tebu
melalui rekayasa khelat urea-humat. J. Ilmu Tanah dan Lingkungan ,7, 2007, 93-102.
40. OLAETXEA, M., DE HITA, D., GARCIA, C. A., FUENTES, M., BAIGORRI, R.,
MORA, V., GARNICA, M., URRUTIA, O., ERRO, J., ZAMARRENO, A. M,
BERBARA, R. L. and GARCIA-MINA, J. M. Hypothetical framework integrating the
main mechanisms involved in the promoting action of rhizospheric humic substances on
plant root and shoot growth. Appl., Soil Ecol., 123, 2018, 521-37.

41. ORTIZ-MONASTERIO, J. I. (1999). Nitrogen management in irrigated spring wheat.
Bread wheat: improvement and production.

42. PLAXTON, W.C. The organization and regulation of plant glycolysis.Annual Review
Plant Physiology Plant Molecular Biology, 47, 1996, 185-214.

43. PUGLISI, E., FRAGOULIS, G., DEL RE, A.A., SPACCINI, R., PICCOLO, A,
GIGLIOTTI, G., SAID-PULLICINO, D., TREVISAN, M. Carbon deposition in soil
rhizosphere following amendments with compost and its soluble fractions, as evaluated by
combined soil-plant rhizobox and reporter gene systems. Chemosphere, 73, 2008, 1292—
1299.

44, REEZA, A. A.,, AHMED, O. H., NIK MUHAMAD, N. A. M., JALLOH, M. B.
Reducing ammonia loss from urea by mixing with humic and fulvic acids isolated from
coal. Amer. J. of Environmental Sci., 5, 2009, 420-426.

45. RYAN, J., G. ESTEFAN and A. RASHID. 2001. Soil and plant analysis: Laboratory
Manual. ICARDA, NARC, 172 pp.

46. SAINJU UM, GHIMIRE R, PRADHAN GP (2019) Nitrogen fertilization I: impact on
crop, soil, and environment. In Nitrogen Fixation. IntechOpen. https:// doi. org/ 10. 5772/
intec hopen. 86028.

47. SAS INSTITUTE. 1999. SAS user’s guide: Statistics. SAS Inst., Cary, NC.

48. SHARIF, M., R A. KHATTAK AND M.S. SARIR. 2002. Effect of different levels
of lignitic coal derived humic acid on growth of maize plants. Commun. Soil Sci. Plant
Anal., 33: 3567-3580.

49. SINCLAIR, T. R. and AMIR, J. A model to assess nitrogen limitations on the growth
and yield of spring wheat. Field Crops Research, 30, 1992, 63-78.

50. SINGH, B. K. and JENNER, C. F. Association between concentration of organic
nutrients in the grain, endosperm cell number and grain dry weight within the ear of
wheat. Australian journal of plant physiology, 9, 1982, 83-93.

51. SINGLETARY, G.W; DOEHLERT, D. C; WILSON, C. M; MUHITCH, M. J. and
BELOW, F. E. Response of Enzymes and Storage Proteins of Maize Endosperm to
Nitrogen Supply. Plant Physiol, 94 (3), 1990, 858-864.

52. SUBEDI, K.D., MA, B.L and XUE, A.G. Planting date and nitrogen effects on
grain yield and protein content of spring wheat. Crop Science, 47, 2007, 36-44.

53. TAHIR, M. M., KHURSHID, M., KHAN, M. Z., ABBASI, M. K., HAZMI, M. H.
Lignite-derived humic acid effect on growth of wheat plants in different soils. Pedosphere,
2,2011, 124-131.

54. THRIBOI, E AND TRIBOI-BLONDEL, A. M. Productivity and grain or seed
composition: a new approach to an old problem—invited paper. Eur. J. Agron., 16, 2002,
163-186.

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
116



iladle L isle Agysad) Adald) dibaiall oyl i opanlil) Cilasany 593V dpensill gyl rail) Jpemnal aliY) ulaall dlaiad

55. TREVISAN, S., PIZZEGHELLO, D., RUPERTI, B., FRANCIOSO, O., SASSI, A,
PALME, K., QUAGGIOTTI, S., NARDI, S. substances induce lateral root formation and
expression of the early auxin-responsive 1AA19 gene and DR5 synthetic element in

Arabidopsis. Plant Biol. (Stuttg) 12, 2010, 604-614.

56. VAN VUUREN, J. A. Jand CLAASSENS, A. S. Greenhouse pot trials to determine
the efficacy of black urea compared to other nitrogen sources. Communications in Soil
Science and Plant Analysis, 40, 2009, 576-586.

57. VENKATESWARLU, B; VISPERAS, R.M .Source-sink relationship in crop plants.
Int. Rice Res, Pap. Ser, 1987, 125: 1-19.

58. WINGLER, A; VON SCHAEWEN, A; LEEGOOD, R.C; LEA, P.J; QUICK,
W.P. Regulation of leaf senescence by cytokinin, sugars, and light - Effects on
NADH-dependent hydroxypyruvate reductase. Plant Physiology, 116 (1), 1998, 329-335.
59. YASIN, M. A. T AND EL-SOBKY, E. E. A (2017) impact of humic acid application
and nitrogen fertilizer level on bread wheat productivity under sandy soil
conditions. Zagazig J. Agric. Res., 44 (3) 2017, 887-897.

60. YUAN, L., ZHAO, B., LIN, Z., WEN, Y., LI, Y. Effect of value-added urea on wheat
yield and N use efficiency and the distribution of residual N in soil profiles. Journal of
Plant Nutrition and Fertilizer, 20, 2014, 620-628.

61. ZHU, J., VIVANCO, D., MANTER, K. Nitrogen fertilizer rate affects root exudation,
the rhizosphere microbiome and nitrogen-use-effi-ciency of maize. Appl. Soil Ecol., 107,
2016, 324-333.

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
117



