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Effect of adding carboxymethylcellulose and
biochar on growth indicators and water use

efficiency of corn (Zea mays.L).
Somar Hmdan ’Mona Barakat'® Majd Darwish®

Abstract
This research work was carried out at green house in Baksa village,
in lattakia, in spring season 2022, as this experiment included (12)
treatments, consisting of interaction between three levels of
carboxymethyl cellulose (CMC,, CMC,, CMC,), which are
Equivalent to (0,2%, and 4%), and three levels of biochar (B0, B1,
B2), which are Equivalent to (0,2%, and 4%) by weight of soil
Irrigation was carried out according to two irrigation 70 and 100%
(T1, T2), where a crop of yellow corn, Dina cultivar, was planted in
this soil, and the crop was collected after 110 (days) of planting.

The results showed that biochar and polymer alone had a positive
effect on the growth parameters of maize plants, It was more
significant and positive than the control and fertilization treatments,
The treatment (Biochar4%-+irrigation100%) gave a height of 120
cm to the plant, while the treatment (CMC4%-+ irrigation100%) had
a height of 110 cm, but the height of the plant at the control was (55
cm).

the highest value of the shoots wieght total was in the treatment
(Biochar4%-+irrigation100%) with a clear significant difference
from the control, while the treatment
(Biochar4%-+irrigation100%)recorded the highest value for the leafy
surface of about (6000 cm 2 / plant), with an increase
Significant100% for the control whose leaf surface area was (3000
cm 2 / plant), Also, the saving in the amount of water and the
efficiency of water utilization by the plant reached more than 50%.

Keywords:Zeamyas Biochar,carboxymethyl cellulose,Wue,plant
height

(1) Master student in Department of soil and water. Faculty of Agriculture.
Tishreen University. Lattakia. Syria.

(2) PhD in Department of soil and water. Faculty of Agriculture. Tishreen
University. Lattakia. Syria.

(3) PhD in Department of Field Crops. Faculty of Agriculture. Tishreen
University. Lattakia. Syria

13




341 Jguanal slsal) aladici) 3eliS g gaill &l piga Ao (5 guald) andll o) gl Jifisa (oS ga S ALl il
(Zea mays.L) sliall

1dadia—1
Lyebaay Lpgan 5l Cum il @Dgin) (mpal 4 Sl oDl 3,01 ¢ ) 55
(DS % 5,6) GuinSoashal JS8 e lpSall (e dns (gya3 lly aladl
s hiaall )20 Calial (e Lyt 4)lia (5% Blaes (b 2l ands Loy Lo 12
e AA) il a1 sSall sa A8l 3,3 g ek o LS (55aY]
ARl ol atiall 4o AL sala b JLabdl b aal) 4380 alsally cpiis tal
Gl i 1]l

552 e 22] Al 3 olaall ki) Al Jralaal (e el 330
siall st Ll g Ll 850 mlandl Aabie mlisd) A d L) ai
o Lla (et Laa ol L) Aai G3lsY) 3 COLJda (miay WS leo)il
sl o Ll 8 )y ) (a5 IS [28] bl saiy gl Jial)

[15] CO, i uinall cilagii¥) dald 33w eyl Alad il lacials

Lgi)ad Chanamg Ailaad) jualially L i Cani ddpeia doals) il dolapll coyill aai—
=zl Ao Jsaal) 8 Al Y1 Jalall iy o3 c Ll Blaal) e
pladi LS A alall sda st Jodall e Evadll (gy9 pia e LS @M 2
sl Jdise iS58y (soall andllS[23] deliall ) Lpaplall Gl

A5l (e shial) o lall ApeS ol a2 CMC sllis Jise €50 Lalasiial g0l
i e (%1,0,8,0.6 <0.4,0.2 ,0.1,0) c¥axd) 385 ~Lai VL Al
%18.75 A alill dy5 3 %7.92 (e Ll e lall ApeS (ga s 7 LY Jane
Conocarpus lancifolius bl 28l clalial) Cucadds) 285 % ]akleal) 4
[13] Lal e 23580 %50

33l (A <ol a8 o Lall AN el sl Al A5l dlalan () [6] Ay i —
el dalise 4 Loy (gpmd sai ST o Ly (el sl bl dypal) 41U

14



Olagsd e 0 GlSy de a0 Oldaa paga e 2023 ale10 2aall 45 alaall o) dadly Alxa

Alelas 5ol Ledle Jgmnll o5 38 (g3l g pamall Claglly Gilal) (sl SISy )l
02 s Hllis Jiise oS 50)S L5

Aomg )l Ayl ol o Jend o Lall A)\SI caald) (o [10] il cpelsl LS
e Jiant Cum ddgal) sluall st AN caliall (lasiy Cu gl e sy
L) e e alde) dalal) vie bypatl bl g lgaalaial

Alalaall Aol A5l 8 g 5all 530 il g Uil Jagia o [7] il g
LaS canliall il ae 45l (gsina Sy 213 JCMC Sl (e S5 S
2 LE) e 33l 3y il Glysl 8 s sl (ssine g i) Ayl iy

St 5aly) A e Lall o)l slliis (fine €500 Al 1) A5l Alalae il il
dSdy DUl Ca Cua Sl sleadd dle) 4955 (8 Aoy )sall dadlly Ualladl L
e ey Jadll Glle Lede Cyehy saill e LAl il s cpa 8o
@l o byl b daadl col€ %1 dejall o ) duhall el 85 JV g5l
[17] %0.4 dcall o Usllad)

Lele iy 2l 8 ailin AS)a (8 i (gsunl) anill Lalasas A8ES of [25]2nsm
aiilz) Ml dpelaad) e (gounl) andll o Cum 3l (8 Lnglssnel) 3530 pa
a5 AS) dpalsal) ey 8 Lay A8ldl) Gailiaddl (e de sana (uny 453l
crshl ssimallipalhall LgblS 5 55085 8yma (bl

%1.5 <1 0.5 Jaray gsanll amilly Al yl) 450 Alalaa o)) M[11] Ay <yl
slall s e 4ol A5l 5508 5aly) (ol oplally At 45 ae adaliy ) sang]
e Canghi Ay A3l Jalre adds LA e 4558 (g9ima JSiy
. %53.2,96.2

3505 %15 3 Aty Lpdlal) L) Lain e sl gounll andll of [24] 2y
Dbl dabey ashay 0 aie %13 layad Ay s Lall Jads e 3kl A5l )08 o0

LS a)ﬁ@}.b)ﬁﬁc %10 )8 4y

15



341 Jguanal slsal) aladici) 3eliS g gaill &l piga Ao (5 guald) andll o) gl Jifisa (oS ga S ALl il
(Zea mays.L) sliall

O aavgs dgid Ale) 4 e Ly o (ol andll (e Adlide Dilygiae 4806 [S] s
2l Ll ¢ Aglind) Laadle gl l) Claaatl) A6LE (e )y Al goanl) andll Al
- Axadiall A8 g el AL

@saall anily Uy %2-1 clygivay Al A5l Alelae o)) ) [19] Ay <ol
Y14 N 3.9 (e dashl saly ) el

o oAl bl Aaliall olpall 43S pdy & Al (gounl) andl) Lushyal Ayt b angm

\A).Jﬁ PRI 3\_3).\3\ LﬁJ eLall (g5na oJLD (.éﬁ ?AL“ Lﬁ)—‘ﬂ‘ eASM o) jLAY} d-l_,)b.\l\
[29] (4%)&;.1.»»@ 48lal e %56

:4dlaafy o) daaf-2
LaliiaY) o Lghad Chaay Coain Ala)ll A5l ()58 8 Cunll dpenl (eSS
Ailaie e I Layiall by ) AELGYL dlladl 4S5 juel) Lerulilise Ly
J‘“‘L"J‘J d)l\ ol (e bl Baldil 3688 yall El S5 Lo calsll) J}JA
((stadls Be )50 Aaalil) e dls i 13g15)) 2133
ol gas 83 Al Alle Jroalaall (e elyiaall 5,00 ey a3 SllaS
st S b} (amy bl (g el e S I A A 8 s lal) il fas

p il Camn IS 1AL Ll sleadl diaglia a5 Ailall dilalial

Lis o sl Jfie €508 5 gl aadll (e Aalide <NV ana dil) il Ay
shiwall 5,0 Dbl Hekaliy saig olually dula)ll 445l

16



Olagsd e 0 GlSy de a0 Oldaa paga e 2023 ale10 2aall 45 alaall o) dadly Alxa

ragll gibhy Jgam3

1Ay adl) 2di adge 1-3

Lfia 3810 A panal 82022 ) augall LA LSy 358 8 4l b
& Reatiaal Al Galsd (e o (1) Jsaad) il ko) 45 3 Jiu) (e

: Sl
Goanlly dariionall 480 Galsd o2y (1) Jsea
%o SlSuall Jilal CEC %CaCO; | isaslisaldl | EC | Ph
ok | oal | Oy ¢ 100/.0.a A % e
e (Saia
21 9 70 10.86 32 0.6 0.15 | 7.4

:Carboxymethylcellulose jsllu Jfis oS58 3-3

caspsaall COA e HEN) Ay A Sl dels e Lity (gene juds 2
i Akl phall clayy asliy el & Glisdll DB Gomine say adipe Jpall 43
[8].R(OCH,COONA), ialall

Gelusad o (450)5ha dap o sl Jaill 5ol anii o 4de Jpemall
lia pans o LI(2) Jsaall

17




341 Jguanal slsal) aladici) 3eliS g gaill &l piga Ao (5 guald) andll o) gl Jifisa (oS ga S ALl il
(Zea mays.L) sliall

sl aadl) cliialsa (2) Jgaa

dagdl) dilatll £l

0.9 N%

2800 (S /o) L) P
1200 (85 ) BalK
1.55 OM%

8.2 PH (1.10)
1.35 o] usallas EC(1.10)

cSlalaally Ayl asasai 5-3

on2 oy Jaiey Al Judsi aays 4S10 Lginn anal (8 Aol Aad elya) o3
sy sl aadllag %4 2 s Sl Jfie S5 Al Gilase
Comft 1.5 LS il Cumy paraal) o i) 4l A lolas 22.%4 52
Gsina o Adailadll (g3l ela (1o Gligine paaiuls Gareal JS )5 10,
aags (T2)Aka)) 4l e %1005 (T1AdEA Al 5o %70 Jolay 2sh)
aaly cils e e ey cbilall 4y 25 anl 0 g LY chald) §sls by igaa

b A bl Ll cilS g anal U

18



Olagsd e 0 GlSy de a0 Oldaa paga e 2023 ale10 2aall 45 alaall o) dadly Alxa

4l edllas(3) Joa

Sl Ualaall
T1 Alial) Axdl 50 %7005y ssimsas LS Al 3455
T2 %100 ) simas 2L Axls) 4455
CMCITI %70 &) ssimns Sollae Jira uS 528 %2+ dskey dup
CMCIT2 %100 5 ssinsas sl Jisn oS 525%2+ ey Ay
CMCITI1 %70 o) ssimasislli dia S 515%4 + Alay Ay
CMC2T2 %100 5) ssimes sl ddive S xS Yod+ale) 4y
BITI %100 (o) ssiusay gon pnd %2+ Als) 4y
BIT2 D70 &) Gsimas g pad D2+igk) dy5
B2T1 %100 (5) ssinas g and Podt Ala) 45
B2T2 P70 o) ssinmas g pad Yodt+ ey 5
TIF %705y sy Sire danit 45
T2F %100 5y s5inas Sama dpantit 45

o ALl Al pal) cle Uadll Aipyle Caadid sty S D adlsy Alalas JS il
Al Ealea s

Bl g s pana¥) gy Gk oo oLl Auil g Ll 5 silial) dand) o
el 24 Bugugﬁubﬁ&dﬂé

19



341 Jguanal slsal) aladici) 3eliS g gaill &l piga Ao (5 guald) andll o) gl Jifisa (oS ga S ALl il
(Zea mays.L) sliall

Ailall ¢ le Capual laay @i olalendl yss AV (o ey slegll ady Glld ey
i o opdll & Cimngy pana) e (§10) due cdal 5 Jull gl g
P ARl (e Us Aglial) dad) die Lyghayll Caneny o 105

M=(my—ms)/mx100
Uy ddial) dand) 2ic dygha )l : M
Capgatl) g8 A5 Ae ()52 Miy
Capgadl) ey 45l Ane ()5 1M,

dabaall EOLelaall Llial) Aaid) i Al Ayghay an G Jsaally
sAgtiat) dacd) die Aggha)l) s b ggund) andlly el Jina omaS 508y A Alalaa il (4)J g

T2F | TIF | B2T | B2T | BIT | B2T | CMC2 | CMC2 | CMCl1 CMCI1 T2 Tl T
2 1 2 1 T2 Tl T2 Tl

199 | 19.9 | 30. 30 | 27. 27 24.63 24.6 21.46 21.4 1 199 | 19. | FC
7 6 1 1 4 9 %

G Lona Aliad) ) 1 Al Ak ) AU oLl 20 Al b Cn
100l
Ul AR (Al 2k Jl-dlial) Zadl)
S Jaid il Alaal) Al (30 %100 570 < U AP e lall e Cusa
AadldU AUl ¢ L)
Wy Caa ehiiall )00 1 andiuall culall-

de))) A Lo (asall Bolad) Aalaall L dtrnall Baawl) aladiul S aenall-

U Dlisgd 519 a/38150 Jaray @ B jaaaN %46 Lys: ¢ s hauall 3)3)

20




Olagsd e 0 GlSy de a0 Oldaa paga e 2023 ale10 2aall 45 alaall o) dadly Alxa

Aplinsill 32wl e IS A5l ) Gl a\iS 40 Jaray asulioll jaiads
Slasd) (o (85 e Canaly ¢ 553V slendl 80aS ge %25 ge Ao )3l 8 Aanilislls
cJalay Lgia JS dsluia culady D e O laladll b5y 5l cilaball b J555Y)

LY (e ag (60 <40 20) 22 %25

.(dijimezer)zalin daulsy Ayl mhasall Glus () @ clall g lay) Gl .

Ccaiidy iall clidy el eyall e (gl eal) Jush 5 Appadll (o 6l 2m
sl sl Aapall 8 (gyumdl) poanall Cadn LS 4070 3)ha Ay A
ol () Hsdall A Qlusy Legie JS1 Cilad)

sl A 4 Judas @ik 6-3

s als8l) Cafie aladtiuly alsBll aaat a3y e el A8k SalSual) Jolail) -
[16] S oyl

il Al eS Alasall (S Slen plaiialy AilyeSl dliasall (LS -
[24]5:1

[32] asageall DA Jlaxinly 4ol ol Zandl) i

[31]cda) aringl) iyl Gy puinal) 50lal) i —

[O5 plaall 483k a saudlS ilig Sy —

[ 26]PHmeter JI jlea alaaiuly 1:5 aliind PH ) (uld -

tlany) Juladl) 7-3

G U8 Aad Gy (Costat) maliy alaaiuly Slaaay) Jolaill ¢)ya) s

-(0.05) di5ias g5 2ic (L.S.D)gsina

21



341 Jguanal slsal) aladici) 3eliS g gaill &l piga Ao (5 guald) andll o) gl Jifisa (oS ga S ALl il
(Zea mays.L) sliall

:LBlially guilidl) —4

rebdl) el B gead) anilly ollin Jia oS gaSy Ausil) Alalaa il 1-4

g L) alyy (A gsand) aadlly Hsllis Jise (508 (e IS Al Alalaa
Jdive €500 A5l Alalaa sl clail) il o) 288 28 La) po 43 lie Lygina il
Lliall Gl (e %70 (o)) (s5ime 2ie%81.78 aynd Aty %2 (s5iusey Hsllins
L caal 28 %1000 (s5iase die (ggiaall uity Lyl Alalaa ol s 8
%84.4 sl

W yad Aty clll o L) 5aly) ailS %4 sl e (nS5)S (s5ime 2o (i
%100 ) ssivse die %92.88 oy 4y 5 %70 N (s5iue 2l %92.37
Gl ¢ Ll salyy (A % (462) Glisinsay gsall andlly 50 dlalae il Gllag
% (110.9 ¢107.2) tayns 33l iuwis %(102.61 99.54) s iy
O pnse sa a8 () ke die o (57655) @il e dlhe ol

:(5)dsaadl
Gl UL b gl padlly Sslli dise uSsus o) Aalaa S(S) 52
LSDO0.05 T2F | TIF | B2T2 B2T1 | BIT2 B2T1 | CMC2T2 | CMC2T]1 | CMCI1T2 | CMCIT1 T2 | T1
10.93 | 60.3h | 59hi | 120a | 118.2b | 115¢c | 114.7c 110e 107d 98.5f 97.2g | 57.5h | 55i

gl o il Com (e gsand) aadlll Alalae G585 (1) Jal A e 955
@) 3sag Lasdly by maenilly aalallg sl Qe (oS5 S Alalan aa 355l Ll
Hive (8508 COlalaa o IS (3 % (100:70) o Alabaa G Asina (39,8
Jiine (€508 o goual) andll Blalae Cgit Sy (ganl) andl) CBlalaay sllans
Mol D alra s LA cDlalae (o IS 8 L) g i) & (alaaiy) agepe sl

) alga¥) ) clal) (oapis slal) (s ) Jael)

22




famf il g \as

Olagsd e 0 GlSy de a0 Oldaa paga e 2023 ale10 2aall 45 alaall o) dadly Alxa

LSD 0.05 =10.93
cv%=1.20

OOO/'\’
&&@&‘*""Q’

Ol
bl gl B ggaad) anilly 5alla Jiise oS oSy Al Aalaa i (1) o)

Aalua b ggual) andlly jalloa Jofina S $ l) Alalaa 55 2-4
s 8 gdaneal)

dabise 5aly) (A gouall anilly ol Jfise (uS50S (re IS5 Al ddalaa
Jdive oS5, Ayl) Aol (2] Canity) 388 A LEN xe 43000 Lygina )l medarall
Gl (e %70 @ o) 55t 230 %T73.67 Wyad dais %2 gsianar sl
Caaly 28 %100 (ssime die (gsiasall Guity Ayl Alalas ol cpa 8 4 ial)
%71.2 32l Ao

Gy Bys pelansall dabisa 3345 (A %4 sl Jise (iS5 S (s5iana 1)y 53
%130.29 layad duy Lexdy ) oo cua 4 %70 @) ssiue gl %135.54
%100 5 (55inn 2ic

el dalie 3oy (M % (462) lisinas gsand) aaily 15 dlalae il SlAS
1% (288.23 291.86) 53l dxusis %(215.29 223.4) iy 3)s )
O s sa a8 oy ) ilelae die o (34¢33) il e 45lhe ol
:(6)J sl

23



341 Jguanal slsal) aladici) 3eliS g gaill &l piga Ao (5 guald) andll o) gl Jifisa (oS ga S ALl il
(Zea mays.L) sliall

s gelaendl) Aalaa b s paall pailly ol o (puaSsuss Byl Alslaa 1 (6) Jsand

LSD | T2F | T1 | B2 | B2T| Bl | B2T| CMC | CMC | CMC | CMC | T2 | T1 | T
0.05 F| T2 1| T2 1 212 | 2T1 1T2 1T1
53.7 1303 | 30| 60| 599 | 55| 542 | 5368 | 5360 | 4196 | 4155 | 30| 300 | S
2hi | 30| 00| 4ab | 13 | 2cd e e f fg | 21j | Ok
h a c

i oaS 58 EDlelas 8 )5l medaaal) Aaliss 53Ly) (2) Sl sy
il Alelaay 38 Ll Aol go A3lie gsine ISy gsanl pndll CDalaay il
o sl el dalie 5aly) 3 ol dpay o)l Jilalaa (e JS B Sl
Lo clall a8 355 W gounll anill D lelaas sl Jise €508 D Lelas
=S50S sy e e lall dlue e 45l 5538 30l e daalilly clall sk sl
L) el (e g ) Appe ) cilebaall A 3ol e Jamy @3 sl Jiine
el Bia e a3 Alle delisay Hliay (21 (g5aadl andlly [10] doleyll 45l
ol b ) doay Y e 53l () ool I a1 Al Ayl
Ll (s ) deall dpenil] O alaas 38 L3) CDelas b )5l edaveal) dalise
aaa aleas) by il Gl e elall d ity M) sl Bl a3
6 AY) EOlebaall il el L aaLall il G e 13as [3] il aae s LAY
oo st 23 il GhsY) e 25iiall clall (Y Sae e (Slall Ghaall lay o1
GhsY) A Alle oLl 48 iy 1agly i) 8 ~liall s lall jgdal) alisial G3pha
[4] Lele Jums ) ailsill ae (38055 1aay . 35y cllaiudy LalDa & Lus) ol
Gl Ay sad Comay L5 oLl el of e T

24




7000

(S )}
o O
o O
o O

4000
3000
" 2000

[¥ ai] (50 pedasal) Aalca

1000

Olagsd e 0 GlSy de a0 Oldaa paga e 2023 ale10 2aall 45 alaall o) dadly Alxa

LSD 0.05=53.7
cv%=0.109

PN N

sl hal) dalua b gauall andlly Solli Jifisa oSS il) Alalaa 57 (2) gl

andll 550 ) Le a8 At Gaa aas (53 [4]as danasie el 3l 028
Ayl Lalain) (e gy (gsaad) andll o Jaa¥y cilall 85l clasd) o g5al
sl Aalusay 5345 ang 288 [14]W0 )50 mcdasaal) dalise 8 50l31 gaglas olially
20%3245 ohilly Lgall Js

dilall ¢ igl b gsaad) aadlly Solla Jifise S ouSs Al Alalaa il 34
:W'Aﬂ‘ &QAM“
3 a8 (gl andlly Sollis Jie (S50 Al Adalae o) (3) S (e ey
¢58.22, 57.60) (5—all gsanall Calall (holl 8 dysima 3ol ()

@l lelaa o JS il Jfine oSS CDlalaa 6 ($78.22,77.43
andll cDlbee 3 ($107.2,107.7,132.1,132.6) 5 cwipill e %100 570

25



341 Jguanal slsal) aladici) 3eliS g gaill &l piga Ao (5 guald) andll o) gl Jifisa (oS ga S ALl il
(Zea mays.L) sliall

anall spenilly ALY e ilie sl 1e%100570 50 ilelas 2ie (50l
(£34,33.2,34,33.71)

Gsd Al S aly Hellos difse (S)S (Ao goad) padl) Calase il
s s LS (ol glalan i graadd) gaaall Giladl Ghsll 8 dsina

oAl Gilall (1380 (B gl aailly Gollies (e ouaS 528 Ayl Alalaa JiT:(7)d g2

LsDO | T2 | TIF | B2T | B2Tl | BIT2 | B2T1 | CMC | CMC | CMC | CMC | T TL| T
.05 F 2 272 2T1 1T2 IT1 | 2

179 | 34| 33.| 132 | 130.1 107. | 107.2 | 78.3 78.2 58.2 57.6 | 3| 33.|S
51 .6i | 7l .6a 4ab 66¢ 4cd e 2ef 29 6gh | 4j 2jk

il slendly sl dlebea 8 g yill Glall (el alisdl (ghay o) (S
O Al (ssine (mliail ) (gsand) aadly Sslla Qe iS58 CDUelaey 3l
BUsY) b Jis sl (sine mlind) ) (535 Las Aaliall Adaall yualially olual
Gl [18] il pa milial) oda (g A8l sall) oSyis suall Jiadl) ally,
i by Sl Aol Al oyl 8 81 sy ssina oSI Bl o sang
(o)yshaig alull

26




Ig1g 5 AL i) &3 80

140
120
100
80
60
40
20

Olagsd e 0 GlSy de a0 Oldaa paga e 2023 ale10 2aall 45 alaall o) dadly Alxa

LSD 0.05=17.95
1.3=%cv

£ AL Gilal) (sl (b sl padlly st hbaa sy Al Alalan S (3) g

dilal) (sl B ggend) andlly Gall e uSouS Al Alalaa U 4-4
P ogdall

osaall Gl el Balyy () gound) andlly bl Jiise (ouiS50)S Al Alalae
il aa 2 e 5axall dpe ol A Lelray 38l A Lebaa pa 3 ijlia Lysine
sl anill dpailly (B2T2) dlalas o8 53l dad cusly 285 %(100¢70) s,
A lias @l (8 15) 3l e oS 52,<0 dunaills (CMC2T2) Aleladlly (3 24.8)
o rse sa LS il e $5.3 aaad) sl dlebaas 5.1 LN pe
(8)Jsaad

27



341 Jguanal slsal) aladici) 3eliS g gaill &l piga Ao (5 guald) andll o) gl Jifisa (oS ga S ALl il
(Zea mays.L) sliall

ool Gl o3l (B geall andlly Sell Jiba auSoaSs Al Alalaa JiT:(8)Jgaa

Lsb| 12| T1|B2| B2| Bl| B2| CM| CM| CM| CM| T2 | T1 (T
0.05 F F| T2 T1| T2| T1| C2T| C2T| CIT| CIT

46| 7.1 6. 23| 22.| 17.| 17.| 15.8 | 15ef | 13.4| 129 | 7.| 6, R
29| 87| a | 16b| 99c | 23d 8e 3f f| 18| 77

L Gty ) loleaY) e "Ll L Al 6 -l oLl sanadl gyl
e ok ESlabaal) A Al aaLall A 6 L) (giad) alias) o).l
G Alia L (4) JSa L Gladl Gsd) pamiasl Ul g)aall g sanall jskais sa
sl Jfise (oS08 EDalaa (o edall Gilall o5l salyy () o) 54l
3l Hsdall gydis JIS e las bdially Agdall 5al) s (gsaald) padll Claleas
D3 sdal) gy sas O e Gilal) 35l M5 (@3 gsanall S cualy il

Al 45 b

LSD 0.05=4.6
%cv=3.02

T8] s93all diad) ¢33 80

25
20
1
1

U O un

P R R R R P
* /\c«o":\@ci{'\@d}%é%é@é%éé“«

(@) O () (&)
i lalaal)

il Glal ¢35l b opand pally S sl ise (ouaS % sl Aliaa i (4) Je

28



Olagsd e 0 GlSy de a0 Oldaa paga e 2023 ale10 2aall 45 alaall o) dadly Alxa

O Aal) (B ggmal) anilly Sollins Joine a0 Ail) Alalaa ils 54
tg Al A sdall calal) 56

(s e il ) gyl willy ol (e 50 Ay A Liles
%(100:70) (51 _lalxs

andl) L ae eyl W eh Al 55 8 el s A ad sl
five S 50)Ss A Laleall 2 ie L (0.18,0.16)3s (B2T2,B1T2) g5l
(0.20) T2 Lal) iS5 (0.23,0.19)dssll culS (CMC1T2,CMC2T2) 5l

:(9)dsall A or WS

B30l () sial (s oob gl padlly sl isn (uSonsty i) Aletaa H(9) 52>

LSD | T2 | T1 | B2T | B2T | B1IT| B2 | CMC | CMC | CMC | CMC | T2 | T1 | T
0.05 F F 2 1 21 T1 2T2 2T1 1T2 1T1

0.22 1021021 0.18 | 0.1 0.1 | 0.1 0.2a| 0.19| 0.23| 0.22 | 0.2 0. ] :S
ab ab bed | 7cd | 6cd 6d bc abc e ab 1b | 2a R

Shsiad) o Lall 3B ) s lal) e pdl) \psdall Galall ()3sl) A g Ll Cans (530 S8
OB ) en o Lall A0 ) et Lanie s Cagydall o2 e 8 iyl
Yol g gl gas haadtn Ao Jany Cm il ) 4l @ ) (e
& LA Bl Jame 8 clonud) mes s LS ([21] sdall sai 8 i
ol LS g pdll 3 Ledadiyy Hsdall 8 Ledabowsl o Jadlay i o Lall i 416 ok
Gilebuall BUe) () 35 Cum 53l ASpay (ool QL) 5 i of oS
il AU A pianl) LSl iy gl Jial) Adee iy Lea sl

[2] (srmal g panall sai palias) Ml clall 43

29




341 Jguanal slsal) aladici) 3eliS g gaill &l piga Ao (5 guald) andll o) gl Jifisa (oS ga S ALl il
(Zea mays.L) s siall

LSD 0.05 =0.22
cv%=6.47
A 2 .\\/ .\'\z '\r QD
0 & & & Q»"’
& & & S

S lalzall

£ A osiall (g B asal) anilly alliw (e S g Al Aalaa i (5) Jeil

Baliiad 3ol Ao ggual) anidlly sl Jifise o908y Ail) Alalea 20 6-4
tplall e cludl)

@A llas aie 175 (73 5500 e 381 LY by iadl) olaall S CuilS
LU olaall S il an b il e(T1,T2)alill 3 sl %(100.70)
Yo(4e 2)lisinsar Hsllin Jfive oua€5)Ss A5l Alelaa (gt (o) i 2 LY
(CMC2T2,CMC2T1,CMC1T2,CMCI1T1) cdll_»all J(47,48,54,55)
(10) Jsa ol ol o ler (s ¥ LS s o Jy Lee ¢ sl e

el arly um gyl le A€ 8 5855 ) el andlly A5l Alelae cdf LS
J(34) (B2T2)allre & 4SI £l 4oy

e AoV gl Al Alalae g2 (o)) ole AuaS 8 s N (sl 55y 12ag
3 sl e ol labas die %(56, 55) Lyas Ay Solliw Jine (S S
gl padll Jall (gsinal) Olalan (3 (g)l) olin A0S (3 sl At ialy
Sl e ol ilelea e (%128,%120)

30



Olagsd e 0 GlSy de a0 Oldaa paga e 2023 ale10 2aall 45 alaall o) dadly Alxa

@senll andlly Sellis Jie iS5 S Alalaa (e JS G Sl eDlgin) ilka oS
o Algial) ¢ Lall ApaS (alaas) 8 Canndl gny 28 LA ae D)l Lygins adiine
loyll a5l )08 30y () (gsund) andll Alalaay Holliw Jae uS50)S EOlas
O o yal dga e Al LI Jane (aridts o lall dlise e Al
2 gsand) pandlly Al (8 Al leboal) A e i Jsllis Jfise (oSS
AeS il Hagly [27] il oLl a8 panias o Dlany 5 sl duabase e
(1kg) zlusy Lo o)) ela S & i ) 2B Laa 35S colall daliall ¢ L)

AL e d5ylie cpilebaall DS 3353 (pa

Aoyl diill )28 30l (A (gsaad) andlly Holladl e (S 558 )28 Cilalyy Gy
Dslln dfine S50 S (s5iae 3005 a2 Ll e Ll (g9tinay oLl Lada o
O Apule Ao Sllia S dandiall LS4 nel) AU Ly Chamdds) | aadidl)
[20] s pe cstilsn Sl A8Llly Hsllas Jine S 50)S (g5

N slelaa (o ()b ASlgiuall oLl dpaS  dygina (350 cllia (S Al

plall (oo clill) ol BelS (B ggand) anilly ol Jiina omaSsaSy 4l Aalaa L3l (10 ) S

BTN
(el gy il CLZ}J/ ¢ jj‘;t‘:s“l“s illaal
73b T1
75a T2
%32.72 55d CMC1T1
%38.88 54d CMC2T1
%55.31 47g CMCLT2
%56.25 48¢g CMC2T2
%78.57 40f B1T1
%82.5 42] B1T2
%120.58 32j B2T1
%128.12 34i B2T2
73b FT1
75a FT2
5 83 LSD 0.05
3.023% CV%

31



34 J ganal oluall Al SpliS g gaill &l piga Ao (g goad) andll g ) gl it (S 33 S JdLa) il
(Zea mays.L) #liall

rlayifally clalitiuy) -5

o sl Jfise S50S5 (gsaall andll 50 Joa cpal Ll Auhall P
) sl o e iall 50 il g Slytse gy Al Al 6 oLl Jaia
:‘";gu

diejell s Jfne uSsSs (gsnll aadll Gl e Al A Labee o
& &) hiall 5,30 bl saill iy dise o8 Graad (1% (2,4) el
(s sl dalisas (gyaalls (grumdll g sanall Gladl )l el
el dpeniil] Alelaay LAN po 4 )i

& daatind %(100, 70)@y)) lelas o dysina (3558 Gllia (S a1 @
Lyl

p—adll(CMT2T2) (simsally jollis Jfise S S A8y (LS o
Era olaall o bl saliind Ui oy 8 laaly Lal5(B2T2) g5l
sl Je%(128, 56) 0 ¢ hiall 5,3 o ST Z Gy sl Juay

Qe cDlalas e goll andll CD s 8 ualy (gsine (3565 la & @
AlSaly llis Jfise (oS50S0l 30 llly aleat) Apanl il il
Oraany Aga e olaall aladind LS a bl 4 Yoy gsaal) andl) ol
(A dga e Taalshysall lical

o Lally Lalain Aoyl A5l 5508 0 ) Alis S ggunll andl) alasid Say 131 @
705 Aalee Gauka %odalalaal) die ozl S

32



Olagsd e 0 GlSy de a0 Oldaa paga e 2023 ale10 2aall 45 alaall o) dadly Alxa

References :zalll-6

dgal) Al A8 Yl e 55080l 0Ly desacaplleaaa sl Ly yli-1

leay) Cag iyl caat e haeall 33 (e ddilys el Ayl Ciliall ansg

s (3503 106,960 3)42017cde )3 Esandl dyypud) alaall. Slall

oany b ] Gaeay Gl HEG (2013) Ged Glad) ¢ ol gal-2

adlide Glgiee ad (TriticumaestivumL) ddaiall @l (g pamdl) gl Glaa

LS 22l e galall alaall — Zialell £ MS drals Alaa . Sl SleaYl (e
3-Aliche,E.B; THE EUWENA,M.J.P,T-carbon patitioning

mechanisms in POTATO under drouth stress.plant physiology
biochemistry

,volume146 and.january2020,pages 211-219.

4-BARONTI,S.;VACCARI,F.;MIGLIETTA,F.;L GENESIO-Impact
of biochar application on plant water relations in vitisvinifera
(L.),Eur.J.Argon.VVol.53,2014.P:38-44

5- BAIAMONT,G;Giorgio Baiamonte ; Claudio De Pasquale
.,2015-Structure alteration of a sandy-clay soil by biochar
amendments. IMPACT OF NATURAL AND ANTHROPOGENIC
PYROGENIC CARBON IN SOILS AND SEDIMENTS. DOI
10.1007/s11368-014-0960-y

6-Behera, S., & Mahanwar, P. A. (2020)- Superabsorbent polymers
in agriculture and other applications: a review. Polymer-Plastics
Technology and Materials, 59(4), 341-356.

7- Benchabane, A and Bekkour, K.- Rheological properties of
carboxymethyl cellulose (CMC) solutions. Colloid and Polymer
Science, 286 (10), pp. 1173-1180, 2008. DOI: 10.1007/s00396-008-
1882-2.

33



341 Jguanal slsal) aladici) 3eliS g gaill &l piga Ao (5 guald) andll o) gl Jifisa (oS ga S ALl il
(Zea mays.L) sliall

8-Behra, J. S., Mattsson, J., Cayre, O. J., Robles, E. S., Tang, H., &
Hunter, T. N. (2019). Characterization of sodium carboxymethyl
cellulose agueous solutions to support complex product formulation:

A rheology and light scattering study. ACS Applied Polymer
Materials, 1(3), 344-358.

9-Balazs, H., O. Opara-Nadib, and F. Beesea 2005. A simple
method for measuring the carbonate content of soil. Soil Sci. Soc.
Am. J., 69, 1066-1068, DOI: 10.2136/sssaj2004.0010.

10-Chang, L., Xu, L., Liu, Y., & Qiu, D. (2020)- Superabsorbent
polymers used for agricultural water retention. Polymer Testing,
107021.

11- Diep Pham Thi, Nga Nguyen Thi Hang, On Tran Viet, Loc
Nguyen Van, Anh Nguyen Viet, Phuong Dinh Thi Lan, Nguyen Vu
Van.,2021- Sandy Soil Reclamation Using Biochar and Clay-Rich
Soil. Journal of Ecological Engineering 2021, 22(6), 26—35
https://doi.org/10.12911/

22998993/137445., ISSN 2299-8993, License CC-BY 4.0.

12-Escudero, N; Marhuenda-Egea F.C; Ibanco-Canete, R; Zavala-
Gonzalez, E.A; Lopez-Llorca, L.V., 2014- A metabolomic approach

to study the rhizodeposition in the tritrophicinteraction: tomato,
pochonia chlamydosporia and meloidogyne javanica.Metabolomics
10, 788-804. https://doi.org/10.1007/s11306-014-0632-3

13-Francesco Puoci; Francesca lemma; Umile Gianfranco Spizzirri;
Giuseppe Cirillo,2018- Polymer in Agriculture: a Review.,
American Journal of Agricultural and Biological Sciences 3 (1):
299,314, ISSN 1557,4989.

14-FLETCHER, A.; SMITH, M.; HEINEMEYER, A.; LORD, R;;
ENNIS, C.; HODGSON, E and K. FARRAR - Production factors
controlling the physical characteristics of biochar derived from
phytoremediation willow for agricultural applications. Bioenergy
Research. Vol. 7, 2014. Pp: 371-380

34


https://doi.org/10.1007/s11306-014-0632-3

Olagsd e 0 GlSy de a0 Oldaa paga e 2023 ale10 2aall 45 alaall o) dadly Alxa

15-Faroug.,A; A.A Balogun.,2009- Laboratory based degradation of

light crude oil by aquatic phycomycetes. African Journals of
Agriculture.

16-Gupta, P.K. 2000. Soil, plant, water and fertilizer analysis.
Aagrobios (India), Jodhpur, New Delhi, India. p.438

17- Jia, F;Liu H.J. & Zhang, G.G. 2016- Preparation of
carboxymethyl cellulose from corncob. Procedia Environmental
Sciences 31: 98-102.

18-Khairi, Mohd; Nozulaidi, Mohd; Jahan, Md Sarwa,2016- Effects
of Flooding and Alternate Wetting and Drying on the Yield
Performance of Upland Rice. .Pertanika Journal of Tropical
Agricultural Science . Aug2016, Vol. 39 Issue 3, p299-309. 11p.

19-Ling Li; Yong-Jiang Zhang ; Abigayl Novak ;Yingchao Yang
and Jinwu Wang.,2021 -Role of Biochar in Improving Sandy Soil
Water Retention and Resilience to Drought. Water 2021, 13, 407.
https://doi.org/ 10.3390/w13040407.

20-Lobo, D; Torres, D; Gabriels, D; Rodriguez, N and Rivero, D.
(2006)- Effect of organic waste compost and a water absorbent
polymeric soil conditioner (hydrogel) on the water use efficiency in
a Capsicum annum (green pepper) cultivation. Proceeding of Agro
Environ.

21-Munns, R and Sharp, R.E. (1993)- Involvement of abscisic acid
in_controlling plant growth in soils of low water potential.
Australian Journal of Plant Physiology 20, 425.
22-NESMITH,D.S;and RITCHIE,J. T-Effect of soil water-deficites
during tassel emergence on development and yield components of
maize(Zea Mays.L).Field crop Research.28,2019

P:251-256.

23- Panos PanagoS;LUCA Montanarella.,2018-Cost of agricultural
productivity loss due to soil erosion in the European Union: From
direct cost evaluation approaches to the use of macroeconomic
models. https://doi.org/10.1002/1dr.2879

35


https://doi.org/10.1002/ldr.2879

341 Jguanal slsal) aladici) 3eliS g gaill &l piga Ao (5 guald) andll o) gl Jifisa (oS ga S ALl il
(Zea mays.L) sliall

24-Peech, M. 1965. Hydrogen-ion activity. In: Methods of Soil
Analysis, Part I, Chemical and Microbiological Properties (Ed.
Black, C.A.). American Society of Agron., Madison, WI. pp. 914-
926

25- Jefferya,S, F.G.A; Verheijena,d, M. van der Veldea,b, A.C.
Bastos c.,2011-A quantitative review of the effects of biochar
application to soils on crop productivity using meta-analysis.
Agriculture, Ecosystems and Environment.
https://doi.org/10.1016/j.agee.2011.08.015

26-Schofield, R.K. and A.W. Taylor. 1955. The measurement of
soil pH. Soil Sci. Soc. Am. Proc. 19:164-167

27-VACCARI, F.; MAIENZA, A.; MIGLIETTA, F.; BARONTI,
S.; DILONARDO, S.; GIAGNONI, L. and L. GENESIO, L-
Biochar stimulates plant growth but not fruit yield of processing
tomato in a fertile soil, Agriculture, Ecosystems & Environment,
Vol. 207, 2015. Pp: 163-170.

28-YORICU OSAKABE;CHAIN VAN.,2014-HAPositive
requlatory role of strigolactone in plant responses to drought and
salt stress. 111 (2) 851-856
https://doi.org/10.1073/pnas.13221351

29- ZWIETEN, L.; SINGH, B and J. COX - Chapter four: biochar
effects on soilproperties. In: J Cox (ed) Biochar in horticulture:
prospects for the use of biochar in Australian horticulture.
Horticulture Australia, NSW Department of Primary Industries.
2012.

30-ZHANG,L; ZHAO, Jand Y. WANG-Biochar addition drives
soil aggregation andcarbon sequestration in aggreqgate fractions from
an intensive agricultural system. SoilsSediments. 2016. Pp: 1349-
1368.

31-Zononova, M.M. 1966. Soil organic matter. 2nd ed. Pergamon
Press, New York. America soil of Agronomy Monograph, 9(2):
891- 901

32 -Zhapman, H.D. 1965. Cation exchange. In: Methods of soil
analysis, (Ed. Black, C. A.),

36


https://doi.org/10.1016/j.agee.2011.08.015
https://doi.org/10.1073/pnas.1322135111

giad) gl L 2023 ple 10 2md) 45 alaall Cal) daaly Aae
&9330ll Jall JAlSl dadygausill d-lall
8 gl il g plally gl iy ally
Jugh sh dadlas

Lfé,,\l@i\ u-d..: :\:\AU\

e ¢(bdied Raala el IS ¢ ely3l) SLaBY) ad

oadlall
JASY el (e e G (LA Aaagl) Jlatl) Amgia e Al el
b ool e o ) naal e a AV ¢ gl b sl
Yy del3l )y (b gl LY A paal Al Al de )yl ()laa
e Alpdie Ao o Al daid lejfie 16 cue il oV sae 3l Cum el
Al cdan iy Lad Lejlie 16 Lol Lpana s Aoalill 4yl cpe fill
Addaill el ik e daadl JolS) de)) 3l Ay utl) il dlea) 45l
Oty Ll MUS 8 Q) JUISY Adsedl) gl e oyl ) Fila) il

opnlally Aadail) ghall (AL Jaad) JaISY A sail) 36 LI <l piina Adag
ol il g lsall 8 &S/ n J 748 () Ayl Cadlsll g L) bl ey
O o LS dnliil) 8 %6.9 g salyy 6l edadal) de )3l b 48/ d 70
Caaly 3 epallatll DS 8 Ayl Cadlal e S Apuail) UK 8 Calladl) o
Lo clalas sl Lealy ciagdatll ¢l 8 %37.9 5 dpalinll ¢ )5l & %38.6
Ay gl Gl g% Calide 0 b maaly ()l Ssms Lagas Laalis colaal) sy
el cpda o Adlea) gl LSl 8 oyl o e copaldail oy
oablisl of o LS .Man-Whitney ,Laay Ly %5 (ssiwe dic dysine cuilS

37




o s Aliilaa (b AR 4y Jal g Ayl Ayl 5 3al) Jeal ASY gy gucdl oIS

g L) ) ool 38 Aadilly Dlae Addall Ae)3) (8 Jaall JalSY el sl
ich & %69.4 sy isilie %73.3 ) Akl del)3l) 8 Al se L))
3o L)) (mlass) ) ool a8 Aadall Ao )3l 8 A0 cadlsall ¢ Ll o<1 Al
ol Ze )l 8 %32.6 sai dylie %28.7 ) G el (33 A sl
Callsall 8 30l Goayganl GBS (5K ot Aalil ¢l 8 ) e g iyl oY
Aol adile el (3a% 5y i Anbal) Cocal 85 Akl Al e dial)
2y bl o3a (555 Cuny sl 3ale il Land )i mie A (e Adidadl)

Al 49)ae il de )3 Leie Sbed AU land )y CallSall (py 35adl)

50 Uil iy g ¢ uiyg il 5p Lall Aaglaill Aely3l) ¢ Joad) JS) A palibal) cilalsl)
Ay gl

38




i) ol 2023 ple 10 23l 45 alaall o) daaly dlas

Marketing efficiency of clean-grown
rosemary in Tartous

Abstract

The study was based on the methodology of descriptive
comparative analysis between two samples of rosemary farmers in
Tartous. The study aimed to compare the total marketing costs of
rosemary cultivation between the clean and traditional farming
methods, in addition to identifying the marketing channels for
rosemary in both methods, and studying the indicators of marketing
efficiency for rosemary in comparison between clean and

traditional farms.

The results showed an increase in marketing costs to 74.8 SP/kg in
traditional farms, compared to only 70 SP/kg in clean farming. That
is, an increase of only 6.9% in favor of traditional farms. It was also
found that harvesting fees constituted the largest percentage of
marketing costs in both systems, as it was estimated at 38.6% in
traditional farms and 37.9% in clean farms, followed by fees for
post-harvest transactions. We note In general, there is a clear
convergence in the values of the various items of marketing costs
between the two systems, but the differences in the total marketing
costs between these two systems were significant at the level of 5%

according to the Man-Whitney test.
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It was also found that the lower marketing costs of rosemary in
clean farms compared to traditional ones led to an increase in the
marketing efficiency of rosemary in clean farms to 73.3%,
compared to only 69.4% in traditional farms. However, the high
total costs in clean farms led to a decrease in marketing efficiency
according to the second indicator to 28.7% compared to 32.6% in
traditional farms, because the increase in selling prices in clean
farms was not sufficient to compensate for the increase in costs
resulting from clean farming. Fair prices for clean farming through
the granting of licensing and organic certification, so that these
prices bridge the gap in costs and productivity that clean farming

suffers from compared to traditional farming.

Key words: rosemary, clean farming, marketing efficiency,
indicators of marketing efficiency.
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A comparative analytical study of other
costs in Lattakia Governorate

Abstract
The study was based on the methodology of descriptive
comparative analysis between two samples of farmers of
thyme al-Khalili in Lattakia Governorate. A random sample
of farmers in the traditional way also reached 35 farmers.

The study aimed to compare the total marketing costs of
thyme cultivation between the clean and traditional
cultivation methods, in addition to identifying the marketing
channels for thyme in both methods and studying the
marketing efficiency indicators of thyme in comparison
between clean and traditional farms.

The results showed that the total quantities produced of
Hebron thyme at the level of the traditional farming sample
amounted to about 82655.4 kg, with an average of 2361.6 kg
| farmer, while in the clean farming sample, the total
quantities of these quantities amounted to about 41513.3 kg,
with an average of 1186.1 kg / farmer. These quantities were
marketed in three main ways: Where he focused on the
method of selling through intermediaries.

The results also showed that the marketing costs in the
traditional farming sample ranged between (66.7-112.4)
SP/kg, with an average of 93 SP/kg, while in the clean
farming sample, these costs ranged between (74.2-121.6)
SP/kg. with an average of 95.4 SP / kg.

Keywords: Khalili  thyme, organic farming, marketing
efficiency, indicators of marketing efficiency.
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*%k*Mahar Heshma

Abstract

A field experiment was conducted in Sanaaubar Research Station
(Jableh Provence) in spring of 2020-2021.Different levels of
tobacco waste compost and mineral fertilizer was added to a sandy
loamy soil in wich growing maize crop. Treatment variables
were(C0-C1-C2-C3) represented by(0-10-20-30)ton/ha of fermented
organinc wastes were applied with (FO-F1-F2- F3) represented
by(0-25-50-75)% of mineral fertilizer reclining on recommendation
of agriculture ministry.The experiment followed a completely
randomized designed with three replicates for each treatment. At the
end of the growing season (after 75-85 days), soil samples were
collected from the 0-30 cm depth from each plot for measurements
of soil reaction(pH), organic carbon,total N and available P and K.

The results showed no significant effect of increasing organic
fertilizer on pH degree.Respectively, the highest organic carbon
content was significantly increased for C3F1 treatment and followed
by C3F2,C3F3. In addition, there were sighnificant positive effects
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by increasing organic fertilizer levels on (NPK) levels over control
and mineral fertilizer treatment become identical to low
concentration tobacco treatments ,and the high amount of mix
fertilizer reflected in growth and grain yield of zea maize crop,
where C3F3,C3F2 treatments superiorited with 6.9ton/ha and
6.6ton/ha respectively withoutsighnificant differences.

Keywords: Tobacco compost, mineral fertilizer, Organic carbon.
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A a3 Caliaal) g3V abaes of Cua CTFT (0.14) dlabeall Jie duaidic
-(Simon et al., 2015) <) gai Jabe P&

N%

0.3

0.25

0.2

- 0.15
B N%

LSD, 45=0.0284 [ 0.05

FCO |[F3C3|F3C2|F3C1|F2C3|F2C2|F2C1|F1C3|F1C2|F1C1|FOCO
|IN% 0.16(0.25| 0.2 |0.17|0.23|0.18|0.16|0.23|0.19|0.14 | 0.12

SIS s e Al sgima 8 g pad) el i (3) S

(B (ral) dlacally Al clilia CuuguaS (e ilygionay 4 Aalaa i 4-4

P gbal) ) sdusll) (e Al g gina

o Lala D5 o35 a8 il padl ol Jlie ymie il Soaie aa
iy cehiall 0 dalily gal araa s g3y (sl Jiadll cdlels
Cagyl 3 Al 8 ey G Agyead) ol ST 8 Al AlSie aal) (aliss)
Chien jasally (gezanll palesdl AS (o Jald Jlaatind e divn Laa pHJ) ¢ )
e G5 Al b - Uil sigdll Slaa) Julatl il cuy L(ef ak,2011)
iad el C3F3 dleleall oy 7 Uiall jsiunl) s 8 alil) e cdlaladl
Dsisdl) B 33l () Alaleall 038 ol Cum ¢(19.57)  ppmM Z Ll i sl
COF g,13lly COFO sl ilalaay 43560 %(8.9) 5 %(112.25) doasiy ~ i)
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LSDy 45=0.731

COF | C3F3 | C2F3 | C1F3 |C3F2|C2F2|C1F2|C3F1|C2F1| C1F1 | COFO
M Pppm (17.97|19.57(18.73|17.63|19.41|17.83|17.89(15.42|13.74|12.15| 9.22
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- 500
426 4023344, ¢

362.67 L 400
300.67 311.33 293,67

266 I
223.67 300

B Kppm - 200

LSD, 05=43.66 [ 100

COF C3F3 C2F3 C1F3 C3F2 C2F2 C1F2 C3F1 C2F1 CiF1 COFO
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il sie g s hiall 5 Jsamne doalisl cilygal Slaay) Jolaall mils iy
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M yield
LSD, 05=0.7958 L

T
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COF [C3F3|C2F3|C1F3|C3F2|C2F2|C1F2|C3F1|C2F1|C1F1|COFO
Myield| 56 | 69 | 6.1 | 5.7 | 6.6 | 56 | 45 | 46 | 4 3.7 | 35

Loal) Al A A jaal) cdlalaad) Ll (6) Jsi
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Effect of Sowing dates on productivity of
flax ( Linum usitatissimum L.) under

Deir Ezzor conditions
Dr: Momena Rakkad

Assistant prof.,Department of Agronomy, faculty of Agriculture ,

AL- AL-Furat university , Deir — Ezzor — Syria.

Abstract

A field experiment was conducted at land belonging to the college
of Agriculture in Deir Ezzor during the growing season of
2021/2022 to study the effect of sowing date on productivity of flax
(Linum usitatissimum L.).The following sowing dates were studied :
(24/11/2021 , 9/12/2021, 24/12/2022)

Randomized completely block design (RCBD) was used with three
replications. The results indicated that there was significant effect
of sowing dates on yield and its components of flax .Plants grown
in the first date gave the highest main of (plant height , number of
primary branches, and capsules per plant and seed vyield per
united area)compared to the second and third dates. The number
of seeds per capsule and the weight of thousand seed weren't

affected by the studied factor.

Key words : flax ,sowing date, seed yield.
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The ability of some riparian tree species
to accumulate Cu

Case study: Al- Falah river — Al- Basit - "
"Lattakia province

Abstract

This study aimed to investigate the abilities of two riparian
tree species ( Salix alba L& Vitex agnus-castus) for absorb and
accumulate copper (Cu). This plants are native near the Al-Falah
River in the Lattakia-Al-Basit region. The plants samples were
collected from leaves, wood, and bark for plant species, the soil
samples were taken at (0-20)cm depth. Concentration of heavy
metals were determined in soils and plants with "Atomic
Absorption Spectrophotometer*.

The results did not show significant pollution with this
element, as well as the results of the statistical analysis showed
there were not any significant differences between the two species
in terms of the accumulation of cu . While the Cu concentrations
ranged between (1.03-1,55 ppm) in Salix alba and (1.11-1.60 ppm)
in Vitex. It was also revealed that Salix alba wood accumulated Cu
more than the other parts, whereas vitex leaves accumulated Cu
more than the other parts.

Keywords: heavy metals, copper , Salix alba , Vitex, accumulator
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g5 oo s adsall b Ll Aaalls Ayl V) sauall Gasads (1982
osdaa oay chaally plll alle alaae B D ga LS S ) gyl
ST L g ) " ABhial) G jsaiall pda Jsaiy oliall a3 e daiS
alidty 45l yay gyl Hasuall Gble e ol dndas 1 Hduall ol e
g gLl ol sladly plas¥ls 5l Gee AL GLl oda Sy Ay
(1982 «Jla) &l yadll

e e 23 e bl e Al Ailacall clbilall Gasy Caall Jsl
dy Q) 2Ol Glayl uaill G Apseaall il 5yslaall Glagll e
Gl usiall Gleaads @lley slhiey o (400-450) cliagdl oda ¢ L))
s alps iy O A Leh N al¥) oy el 138 ary (430885
dpse e dlead el (A caad dslsedl G)ie ey padll Al Alseas
oS (13-12) s sk

Alilde Sladl slete degtie Ldlica Aals gl el ila o jinn
Jie sypadll daily ladl L 88l Qi () Gilaiall el Jie Gl
8 in i dgama gl @ld jladl) dudll W (ile g5) Sed sl
Daoe) o[l ca) ViteX ((@ile g5 Guiedl die GhsY! Adailuie Gl L (a
(o)) zladl @i (o) Jie padll Adly Shandy Wkl (e g5)
— Ll — Z38 58 8 8 gl el (me W oy (1) Jsally LAl
LAED)
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- Gassaniah
= 31 =31

Karafellahli

Karafellahli
=S 5,5

AEBU = Jaswal) — 238 08 Al Ak Aflnd 35 (1) JS2

2019/9/20 i
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Loy paal) 4okl £ 15391 2.3
Salicaceae 4luail aslill Salix alba. L (sl dilaiuall -1.2.3

R L)l s 120 ) lajec 2 25 ) Lol doms of (S Byad
dalas sl o s psaley Gl O Clds sual Bie D3 ) L)l
Jlais Lgys) & sl oia i (2000 ¢ paniill Ulal) Zialll) i) aagl
Glaa e lysw A iy pdind) GliaY) e sy Ll bl s La
=) Qs sl asliny 3elia¥) gsll 13 allsty ol (gilaas L)
o8] Sars s lall Aid) eV e shg caaual) A3 i dudally dadal) duadl
D = AT 8 clall 13a jay (1983 ¢Jlad) mapw osar ¢Jaal) Aaud sy 4 gans
oo W ay (2) JSE8s ((1979¢ 3285 @lagall) Lale 100 Aa iy
o) Ciliaiall

AADU-Lanad) — ~3 5yi-duhl) dilaie & (Y] Ciliatiall )5a (2) JS8
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Lamiaceae dluadl alill Vitex agnus-castus gusidll -2.2.3

il 3 Ay RS A€e Alline Alailiie Ll (232 (e dua
an) iy (1983 ¢ Jla) Aadlall 480 IV1 i) 8 ke 3ld sudl Al
Bsgadll D) 8 Alled <ld Layody (of afiny Cam jsecnll a8l dia A8, 5yl oda
it JIEY Ll WS Lyl J8 e Jasiad il s cpiall (g Lpagdal)
aaalll) LAl g5 il jua o Jpanll aniin LS .zl 13g) dall b
(2000 « il Lal)

Al dagh) deady Ol hled ey dapally L) Cilsa e say
GJL: é\)}Y\ &)3;3 cg_q\s;ﬂ eju.a 6;};'4“ Jas s AA}LJ\ dA;lU LS "533\)'3\
W o (3) JSElls (1979 basSny Clagall) Janss said ayyu JSdy 35my 43Sl
g paal) dadail) 8 Sl 5y 50m
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AEDU —Lapeal) — Z b o 8 — Auhall Ailaie b uSiall il 3ypea (3) JSS

clind) 347 48,0 -3.3

Cum Aol (pafise HLial & duhall adse o dplae Asay Hlal 2
Y adse (A) S8 sl Wl (B) aall Copall caas 3y gy J5Y) adsall
O (eiamcall - Gll) clue @l Cus (anall Capall o)dias gl 4 2as
Elh Ailaie Dleel Jedl) cilin e cpadlylly Slel (asSaall sl e sl
Ll Gl Coen G Ladse JS g S e oy S D 321 02019/9/20
g5 ISV Aanall Bl (10 aas (0-20) Gee e

s Y AeSae Ladle il dsr S a3l cilial) Bt gy
sl el ) Lelis o5 @l day e e A0 Glosleall Lple cilas
.(Rowell,1997) (&5 4™ Judlasill
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i) A cliall st 48,k 4.3

Aapll Wy Al Glies Al bl ge 0SS adasd
Oo el b casall Calally 315V clie 480 cas ladl 8 ((1997)Rowell
G s Gl lebiad 5 ey (Lhial) oLy 5 Vsl galall Ll Lebut) alpul
dapd o Caiaall cudia 3 Adys GuLST A i) g laaagy ((Slos )
IS (e ((30) (s af elld aay cciiads @ dels 72 Jss 304 (60°C) )
Cosl Al S dele 24 334 ((C 105°) 5)ha o caiadll 3 Gy die
clal) 350l A paal) pealinll ApeS 0 & (gay cdashall s Caags

Addaal) (azally Cilily 5)sY)) A8l Gl matiy S S Gl ey
JSa B3patia i Gallind] e degiae Auals Aindas Alaslsy W o5 (s Lisy
Cadati Cany (o Lamall lguary ae Aisadadll il Llay Ll Y slelye pe 2a
Dk Jate il a5 5 13 a3l de IS 0w 3835 s JSG Dakadl
Llall 2mm - aslang

o Adiaall cliall) Aue IS e (91) 035 @ AalE Suead dal ey
Bba Aad (o Baasally ity Glida G G (Dgadadly 60 C° Bl dan
Umen (e (MI2)lial & bl Gl lig) maal ia cilels 3 3240 (550 C°)
358 (e il ae delu sad el e Gaags (Mol 5) HNO; <3Vl
Oe (2Ml) Laaal 5 cchlad (2-3) il elally cihy & ala) Ganady (5 aY
(2,5ml) Lbal 2 3LlS dels saal glad) e chitag HCL sld) )5S (aea
@ ) Al e Ll Auall cnly @lld 2y (MOl 2) HNO3 (aes
(Ml 25) ) i) ¢ Lally culeSls Ml 25 o g )line
A eciledll e Ly Hsdally Blaall e 4yl Gilie 488 G Gl
72 52 L (40 C°) ha dap o cainally ciing 385 (bS] 3 iy
dal e «°C 105 4 o Gl climll oda (e eda Caiad Lyl o5 Ldela
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ol e Gugpadl puaiall $eS il Augpadl Ayl 5 dglayll laie el
el dalad) 450 ()35

Dl Jiie GAS 5 e ddiaad) ciliall Lgapaiiy Al SN S5 a8
shal gl BeY) dfas dulie Glge 5 Glisll Coay & mm2 asla
Ul Judlas

Gl (8 Camgy A IS Ge 01 035 @8 Aali uead dal oas
cS5is HNO3 (aes 3o 7Ml s HCL (caes (e 21ml L Capal &5 dals
L\;.\‘).i'\ 'é)b;j\ :\;J.J Caxdyg (dA‘JnS) ('uA.QJ‘ BIVEN ‘f CQaxiag (a:\ cdele 24 sad
LA‘; &LIS)J Qda_\j c‘é’_’_}.\ﬂ\ Lol ¢ C° 175 'é)bé :\;_)J LA;\ U.ﬁc\.u d)\é
shiall eladl dalill claSfy cindyy Gy A cclels OB 3aal sl o3a
BeY) ifan Glpe ) Aplaad) )l e dali)) i S Soml s
AU Jalaill elja) cpal culaing

et Al ey dolall Glied) e daliiud) claliy)ll cabis Tyl
AU Alaal) A eha) Ga il S gl
i) A Galadl) pais 5.3

Glal) clie (e daaliind) clalipl b Ayl jualial) S5 <y
(atomic absorption ()M pabaia¥l Adall Jilaill jlea aladinly gl

b il 385 1Ay Aalaall (385 BF (gsand) oSN Jalas lea 55
Al A peanal) 385 [ bl
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(Huaay) Juladl) -6.3

lasgiall (s dpginadl 358l Aaal (T test) oulall Jias el &
SPSS zaliy aladinly ¢llys % 5 Aysies (ssime o (gsina (30 S8 dad il

il @l Al ey, L (Statistic program for social sciences)

g paal) pilal) Ay SIS aill) e gil) DS a8 AeS) il
Liblially gilait).4

(Nsandls Lyl il die 4ygnl) Ll il paliall (e Guladl) day
Lalall Gahe V) aal ey 550 Loy saalg Jla b Tan Lol oyliie) oSy il Y)
12 cduluall cblall gai (mlédsl o ys3al) 5555 Chlorosis & (slaill accall
.(Kabata- Pendias and Pendias., ¢hs¥! csady clall g Hab ) o
te s gt o) 4l (Sayy daa)¥) A S Gulaill sl 2001)
Daic (ulaill iyl nelly Gl Sl caniQl Jhe diide i
S Walgina b L pca il il gl ey Al (B ASall Lasia
REVORT LY

asl)y ddhaal cblally el Gl Akl cleliall sl
(Rladl) Lgie Ayladll Loy cilauall aladinls s2auY) Lap Aabisdll deel))
Condy bl gai Al ) s 13y A Al 8 Gulaill asa 33l
.(Yadav, 2019) GlsY!

Ly il glal¥) el ol bl palaiel Joe ilisg
gl G UL € JSG W 0y WA ghasy o) IS sl
s e @laS W15 o Leias 4t Alle 3805 Jaa o 5,0 Loy Asll)
o) jeaiad Lyl ClaaSl G (1) dsand) 5 2Ll 3 jeaiall 138 0
.( Kabata- Pendias and Pendias., 2001) «lally 4, 5l

140



b e 3 ladiamlp) 3 oy a e 2023 pleq0 23l 45 Alaall Ca) daals Ay

Kabata— ) cbililly 430 8 (ulaill jaiad dgglal) claadl) (1) Jgaal
(Pendias and Pendias., 2001

ouladll adal) Jlaal)
cbilal) & oyl &
ppm
15-20 2-40

aalgl) £ol el Gm ouladl) 805 4jlee — 1.4
Cilaball b Guladll dpes -1.1.4

ole JSius 35 PPM eaial) 138 (ge daca)Y) 8yl (s5ine Jausia gly
b Aapnall Ljlly Ayl Giliaiiall il elal b AaShiall (ulaill o8 culS
ospdall HAY) adsal) b ASliiall el e el (B) anall Copall aals adse
aisadl 3 bl 13 ehal Cilie 8 Guladll a8 Cagli Cua L(4) JSA (A)
8 Aad gl Cun ((A) adsall 8 8 calS Lay (1.03-1.55) ppm c (B)
oolaill i el o ) mslul) uimg (0.84-1.01) ppm op bl 1 clal
(1.03 calall s 1,afs (1.40 ppm) GhsY) ey «(1.55 ppm) casall b sy
oo ilatiall 45l e Bal) Gaine o ) Auball sda il e it s .PPM)
3 el b 41l Lmgall 390a) s CulS urdall S 3 ulaidl) puaie
dahae Glaly 5 skl e laliall 3 Akl clblal) b Gulaill Cilgis gl
ole JSi puaiall 134 oo ddisad) Alll 1591 (g5ina zsbus «(1-30) ppm oe
Log ) cant Aalil) Aol ¢ 1Y) 84S 5la Y us A ¢(5- 15) ppmgse
Kabata- Pendias and Pendias., ) (20 ppm) <lall Jal& & cdpagdal)
.(2001
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"i gl dihata
50
£ Cu
Q
2 40
35.31
EB  mA
30
23.84
20
10
1.40 1.01 155 0,84 1.03 0.86
0 | e— . I . — .
G NS ald i
Ombgall Anaall 45l Ganll) Ciladal) s fial b Galadl) 4as (4)J8
O g yal)

gl 138 Culay (B) adsall du5 (b uladl) duaS (o (4) JS8 gy
Bp b S il Gia ((A) adsdl Bp 8 osaaladl @b e el el
bugie dh dis Agpll (8 Dbl dpaall Gam (AB) Gaegrall (sl
ppm J8  culks (A) adsdl 3 W (35.31) ppm (B) adsell 35l (ssina
PPM (20- e seaindl 138 o Gusill g sl Calide (gina zslsis 108 ¢(23.84)
s At DL saall (58 Cun V) aall pai s alids )y 30)
s ad Helaw ol el . (Kabata- Pendias and Pendias., 2001) il
- 90ppM Al il (8 e zsamsall dgaall jaial)

Sl (2016) (15585 Salam \er Al 3l Aol pe Ly 305 4 )laays
aliall A5kl £ hal) Gabaisl 454 oo Jauld & Salix schwerinii sy
) PPM Op gl elaill il o agiudyn ol copelal A3kl A5 3 AL
Cilintiall & daSliiall el e el culSy dalall chall 6 (12.11-223.74
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lesle Jomniall elliy agaili Ga COUAY) ) GlId dgay 385 138 L ugaal) anl)
Sy it Aapn DAY spey Sl gsll B CDERAY) ) Al 23
e yaial) 138 jaliany G

(Salix myrsinifolia and Salix wslasall ;e e il (55a0 4 &9
cswiga Jald 3,5 (Klara and Karin) Salix (« oauas schwerinii)
anlal) elacy) 3 AaS)ial (64 ppm) culadll ad Jawgie iy af il <yl
bl o3 8 () Calaiiall Aalall slacY) & A el el (e e ag
s Sl dapay WBEAY) (Mg ojacy (ALl gl (& BEAY) ) AN a5ay A
.(Mohsin etal., 2022) .s)ra0 DAl

alaiad & (AB) Grusddl Gmisddl 3 Cilaball cils sl
ainll LS G ga s gl SSH dalae i @ geaial) 1aa daS)ya
Oedsall S 6 Jalead) 1aa ad o) Bl gl 8 oaneS ol
(B) adse & (BF=0.04) aslsl o J8l dmitie cuilS Ciliatiall dic (s jaal)
oy jaiall 3] aShe y gsill 138 o U ek Lee (A) gise 3 (BF=0.04)
Ngdle Juasiall il

oSl gl A uladl) Las -2.1.4

Aagsall Llly A yaall il il elia) b AeS)iall (ulail) o8 g
AY) sl Al @l e el (B) ol Cipall aalg pdise b
b bl aa ehal Caline 3 ulaill af Gl Cum L (5) JSal (A) syl
Gl et o(A) gdsall A S calS L ppm (1.11-1.60) ¢ (B) sl
g el o) I il iy .ppm (0.85-0.96) o bl 138 sl 3 4ad
&b ials (1.24 ppm) caidll b 5 (1,60 ppm) Ghs¥! & sy ol
anlal) eBal) osime of A Auhall sda il (e gty (1,11 ppm) il
& el Laplall agoall e CulS Gualsall S (8 Gl et (e uSaall
.(Kabata- Pendias and Pendias., 2001) il
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ni 81 Aikaie

50

Cu

S
Q.
Q.

40

EBEA

30

20

10

1.60 .96 1.24 0.85 1.11 0.96
0 | Se— . — T
35y EREN ald Ly

Cpmugodall Cpdgall Anpaal) Aully usidl shal b uladl) 4pas (5) JSi

sl 13 culay (B) aisall duii (& oulaill duaS o 255 (5) Il e
(B) adsall il (s5imn Jausia iy i L(A) gisall s 8 el o el cailS
.(26.11) ppm Ji culSs (A) sl 3 LI (27.48) ppm

(2021) osals Rezaei \g 8 Al duhall ae L)y ol &)l
LSl o gall e nde o ) gl el oyl B gl Sls e
Coa bl L) Al pen culS (GhsY) S il pen oulail)
oelaill (gl WSl Jales of cijelily LS .(0.88-1.81) ppm oo syl
il WS L peaial) oded dilil) dalledl dunlic ClblSe) Lal i jriall lasy
cll) Al e pulaill e Ji LG ) G ) sl e JEEY) Jalse

sle dcyy3all Portulaca oleracea L ,lail e Al duhy iy
ool Al b Al (ulail) ol o cogll L xigl) bS8 @l Calsa
-(kumar et al., 2020) (8.45 —35.34) ppm (s

144



b e 3 ladiamlp) 3 oy a e 2023 pleq0 23l 45 Alaall Ca) daals Ay

Aallyas paliaial (A (AB) Cugyrall Gaadsall (& (uSial) il aniil
ME 8 delaall 138 a8 ) Baag) cgpall SI Jalae Clus W, jeaiall 13
Bse 3 (BF=0.05) aslsll (e J81 dimidie cuilS uSidl) die syl (il
Bed aShe e gsill Mo of I il Lee ((A) adse 4 (BF=0.04)5 (B)
Adle Janial mitll iy jeaial)
bl JalS g giun Ao A il £155Y) O ouladll aS) A jlee —2.4
Oaspal) el u bl JelS gsiwe o pulaall 305 dlie xie
Gl el uladll a8 8 dasialy dy5me (3908 3925 aae Lhaa¥ T test alaaiuly
c i) bl il raa sy (2)Jsaadly s paall £ 1531 G
Opeagpdall Gl (& Galadl) jualis a3 Alany) Jaladl) @ilid (2) Jgaa

sl Bl | gl il sl g T
0.23 T T
0.36 CuSidl)* () diladial) Cu

Oaeagodal) CpaBgall G uladl) 5805 438a— 3.4

Omdsadl o olall LS e e eladll S5 Al die
al A daaly dagias (3508 93 aae LLAYT test alasinly (A,B) sl
Jilaill A mmsy (3) Jsaally gyl Cpadsell Gn Gllawsie (uladl)
iy
Oz pdal) CrmBgal) C uladl) ais ashAl ilaal) Juladl) mill (3) Jga

gl il | (bl Gl sl disall acaiall

0.087 5.24 (A)aisa * (B) giga | Cu
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cilaiuall @bl (uladl) jaiad Akl ¢ Baly 4l o bld) e —4.4
uSidlly ()
Oadgall Cp uladll paie 5L Alaal) Judadl) @il (4) Jsaa

Oy al)

LU Jalaa(r) | ASLal eBa¥lg Al | ALl gl
-0.95 Sy A E—

oany!

-0.98 oSl
0.98 ally Calead all

' oany!

-0.27 Sl
-0.91 allly 4, 5 sladiall

Y

-0.81 Sl

PH J dsun (V) daall peaiall 138 sl dapn haisi Jle JSi

Gt PH J ds)r 0s<s Laie 4 48l Aoy J8 (685 dall Ay 4 ganl) 3alall;
oladll A€ (g lag) A8 Ll ADle agag Ll e m i 13 .6
&V i Lae (1=0.98) pan) Ciliabiall cadis & AaSliial) 4ineS oo 4500 3
4iaS pe L (8 AhpeS ClBle CulS Laiy ¢ sdadl Bk e Al (e dualialial
@ O (Sars o(4) Jsaall dle Dud g paall el sl (U A Al
QS siunsilly agasmall Lo (580 jualic aa puladl) o il 35 ) lls
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dagds eaball leale Caliy g paall Guasall i G Al pailiady Sl Sl
Al (pe dyd pH J)

Gluagilly claliinug).s
alatiiwy) -1.5

bl 4 aieS iy paiall 13g Admia algall Sl dapy L]
.:\:\H.\H‘ J}JAJ\ L}AAAM}‘)JAS\
paiall Al A (Sl eiadl) glla & palall A€l cadlial .2

Lyl
o g ey ladll am WS Gladiall ula lie) (S .3
o &yhll
S gms D85 elaill aa She Sl @bl el (Ka 4
A &gl

Gluagill =2.5

AaShe o Gaugyaall e gl 3)08e il daise Gluhy ehal -1
Cilial Al dihie 3 agasall Jeaadl sba skl ayi sl =2
il adgall & oAl Al g sl 3ysie sy ALEN jalial
Gleh) 48 cage gisall ¥ Dhlai ¢ ualiall odgd gieShe Lo
o) @)@.\l\ olia cual SIS o)ty (jlSa g cAdliA
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eVl ) elaally A8l Ayjpw LS LChusy 358 deas (lasall -1
:363\341-340 10 <1979 Anaal daas slall agle daa .25l

G Aiadly Gl dalall glsY) (an e daad o pnll Gl dialll -2
T1-70 \24-23: a 200064 50 i) 35055 che )y 30 5055 2d )y su

S Dy Aen A alles Pinus brutia Syl guall el (-3
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