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Study of the transgenerational effects of
chickpea seeds previously exposed to drought
stress and impact on their growth and

productivity Abeer Asaad Al-
Hima®) Lina Mamdouh Alnaddaf®  Joumana Mahmoud
Diab(®)
Abstract:

Crop plants face numerous abiotic stresses, with drought being one
of the most influential on plant growth and productivity.
Understanding the impact of previous generations' exposure to
drought on the morphological and productivity traits of offspring is a
fundamental step towards building more sustainable and resilient
agricultural systems. The research was carried outin the village of
Umm Al-Amad, east of Homs during the growing season (2022-
2023)with the aim of studying the impact of previous drought stress
on the morphological(plant height, first pod height, number of
branches ) and productivity(number of pods per plant, number of
seeds per plant, number and weight of seeds per pod, seed yield,
biological yield, hay yield, harvest index) indicators of offspring, as
well as the qualitative traits of their seeds (percentage of protein and
ash), This study examined four chickpea cultivars
(ILC3279,GAB4,GABS5,Local spring)each type had been treated in
the previous season with two irrigation treatments: a drought stress

treatment (irrigation at a humidity level of 40% of the field capacity)
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and a non-stress treatment (irrigation at a humidity level of 75% of
the field capacity).

The experiment was laid out using completely randomized block
design (RCBD) with three replicates for each treatment.

Statistical analysis results (P < 0.05) showed that the offspring of
stressed plants were significantly superior to the offspring of non-
stressed plants in the following Indicators: Number of seeds per pod:
The stressed offspring recorded a significant increase compared to
the non-stressed offspring, Weight of seeds per pod: An increase in
seed weight was observed in the stressed offspring, Harvest index:
The harvest index improved in the stressed offspring, indicating an
increase in production efficiency. Protein percentage in the seeds:
The stressed offspring recorded an increase in the protein
percentage, reflecting an improvement in the nutritional value, Ash
percentage in the seeds: The ash percentage increased in the
stressed offspring, which may indicate changes in mineral
metabolism. While the offspring of non-stressed plants were
significantly superior to the offspring of stressed plants in the
following indicators: Plant height , Number of branches per plant ,
Number of pods per plant , Number of seeds per plant , Seed and

Biological yield ,hay yield.

Keywords: Chickpea, drought, epigenetics, stressed offspring,
stress memory.

M Master's Student, Dept. of Field Crops, College of Agriculture Engineering , Homs University.

@ Associate professor, Dept. of Field Crops, College of Agriculture Engineering, Homs University.
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@) Associate professor, Dept. of Automatic Control and Computers, College of Electrical and Mechanical

Engineering, Homs University.
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Effect of Spraying with Cycocel and Bud
Location on Plantlet Production of
Fertuna Strawberry

Eng. Waddah Muhammad hamed!  Dr. Nidal Soufan?

Dr. Gheith Nassour®

Abstract:

This research was conducted in the Yahmour area, Tartous
Governorate, during the seasons of 2022-2023 and 2023-2024.
The study aimed to investigate the foliar spray effect on Fertuna
strawberry mother plants with four concentrations of sycocel (CCC)
(0, 250, 500, 750 ppm) in addition to bud order on the creeping
runners. The goal was to produce high—quality strawberry
seedlings. The experiment was designed using a complete
randomized block design, with two factors: CCC concentration and
bud degree. Each treatment had three replicates, with 40 plants
per replicate.

Cycocel was sprayed three times, starting from the second week of
June, with a 15-day interval between sprays. Buds were selected

for the first and second nodes at the beginning of July on the

1 Ph.D. Student — Department of Orchards — Faculty of Agricultural Engineering —
Albaath University.

2 Assistant Professor — Department of Orchards — Faculty of Agricultural Engineering —
Albaath University.

3 Researcher — Agricultural Scientific Research Center in Latakia.
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creeping runners, and seedlings were harvested in mid-
September.

The results showed that the length of seedling leaves decreased
(1.721, 1.783 cm), and the leaf number increased (3.33, 3.50)
with higher CCC concentrations (500, 750 ppm). Growth inhibition
was observed in seedlings at 750 ppm, resulting in lower dry
weight (0.737 g). However, the treatment with CCC significantly
increased root mass, with the 500 ppm concentration
outperforming in root length (1.783 cm) and dry weight (0.725 g).
Seedlings from the first node showed clear superiority in root
number (11.25), length (1.367 cm), and weight (0.531 9)

compared to those from the second node.

Keywords: strawberry, chlormequat chloride, cycocel, buds,

strawberry seedlings.
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. (69.4 < 73,2 g) agt

1Rk Cad) dga

lalul) dakidl 3 Dl SY) Fertuna Uy 3l Ciia aadiu) :dalal sal)
Jasi ¢olll daale Adia o)l ppall WYL iy il Sae gall o Chia s
[20] s sedae iy Gasudlly Jall
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el caiall g5 30 colagm Al 4l kM 25 ushyls At i tlgad) Jia
Gilally slaze DAY cdagiily (g5 cam (25X40) Clibuay caisa 6 daluse; (Fertuna)
cams 60 DBV (s Adlsal) (a5

K ol il 8 Glolae 6 aleiy Uiy g padl Caiall (e ol @l 100 adss
B

Alelad) i)l Bl L) zyan ) Sy Al Apdaxd] allexiol &5 :agud) il
D (b saals e 5% S oY) bl dadiad 3 cleal) Jia b aclill
-Obws

S el 3 Jaas audly &Y bl Alslas s :cycocel (CCC) JuugSond) 3k
@AYl ALl G e 15 Bli @be DG il Gaul) sl Ly Ohs Led Ge
A S0l 3ay llyy o Osa 15— Ssail— ghpa 15)

caliS L Hhid Ll iy 3(CO) 0 ppm 5.1

(C1) 250 ppm <y .2

(C2) 500 ppm <5 .3

(C3) 750 ppm S5 .4

S G cape e 10 J9 i) Jislae (e aaly Sl ke oY) il (3 o
Vgl

Al Al ) daoal) e sl Gsadl e pe bl st s(laladl) daal (g
s e e V) Caaill 8 s Sl Aleleal) 21 cslall

celll sty pa Jed e S ga) (B Aiall Gl o aebll (FL A G
Al Wil wial ¢ JmaY) o Lally dinall 5] Calally sUniall Clpaall slaily cAaledl)
ppall Flawll ¢ 3o el e S Caalll 3 GY) @lall gpadll gl (el S
Agthaal Jsadll () skt Caga (A bl siad 35l Guadl) dadly Zyeills

s el e d¥) Cauall) 8 gslladll aclydl 34

ey gl Jeall gide 8 Afbasl ddlaally oY) ebals claldll s s
conshyb (b Clameall Cisay and e )3 Dualall Gigad) e & Gl

tban) Jalailly 43500 avaal
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@sa3 Alele Lyat anm ALISH Al sdall cileUnil) arasi (385 cdpatll CDlalas wiysh o
0Se S (ong Al JSI ) ySe A0 adlsns caepd) dany dawsSandl S5 Laa (plale
bl 40
Jisi Jhas s 5 G Genstat 7™ edition maliyy alasinly Uilas) bl culla
Jale JS ilangie 45)lee i o3 Bas e A yaall Gldall (e 46a JS @nova bl
%35 Aysina (ssise die (gsine (38 i) LSD Lol aladiulysas e
tg el il pigall
sig i) Cfydigall —1
S JS e il 10 3801 5500 e ehoad aey Jlll (gumdll g sanall il
(A)g) As J< EhY) 2 @
() GLY) Jsk e
2105 a o clel E6 saal Cainall & leaag cahall GhsU alall o4l o
[42]
A dal) @ydigall -2
() 252l dsbo 0

Jsaall oae
2105 3 Je clebn &6 sadl Cainall 4 lgaag ahall calsll odall 55 @
[42]

rlabaall G el Calall S AREN (sl duilly )5l (350 Apsiall Al s @
[42] 100 X (ahals LS &8ladl AR ¢35/ oidly d8lad) saall (33)
Al (A8l R (55— cabal) S5l (5) abally (polly ) A ilen @
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: ABlially il
tgpadl) galll &y

:@bsY) Jsb bamgia —1
cain 38 QY1) e JasSadl iy die GheY) Jsb (mleai) (1) Jsaall e aadls
e o (1.783 ¢1.721) @hs sk J8 (750 <500) ppm (1S sl dlabaall J5iil
sV Jsh Sl JasSandl e PPM 250 5853 Aleledd) Jgatll cidaef Loy o sl
(9.033) coliladl) paen e @) dsh Cun (o Ligina 3Ll Gsity au (4.133)
DAl ) (s5ine (38 ang alh (45l saie — gl sake) acll Aapn B Gady Lad Ly cau
A8l Jsha Cun e Adall Gl o ae ) casjil

iy Ciall (an) Jsatl Bhsl Jsha (8 e bl Aapas JpesSndls (o0 il 2(1) Jsas

(CXN) dataal) Ll | (N) acpl dayn il (C) sS5l Lib
9.12 a | CO NI
4.133 b| CI NI j 3 2033 2| 0 pem (CO)
. 4ayd
4225 a|
1.733 ¢ | C2NI (N1)
4.133 b | 250 ppm (C1)
2.000 c | C3 N1
9.033 a| CO N2
1.721 ¢ | 500 ppm (C2)
4.100 b | C1 N2 A0 A
4.142 a
1.833 ¢ | C2N2 (N2)
1.783 ¢ | 750 ppm (C3)
1.567 ¢ | C3 N2
0.7026 | LSD 5% | 0.3513 | LSD 5% 0.4968 LSD 5%

@i () L e Y A dgeall e ST 1 aaly Cipas A5 cillans sl
52 C0 N2, CO N1 lilabead) i gii g snall Galalal) o Jolaiall alall dually
s (9.033 9.12) GhsY) Jsb dam o gAY clebeall e G sSoadly (piilaladl)
kil sl &l o3 Cuan (ghas cgsine B8 Laein 0S8 o s o s e
il bt P e alall & ALY e aally Sl e 4 asy Loy JosSoud)
& Lalldainly LAl aluds) L ) oo Lee 8] 4y daladd)l clall 3 il
J41] e Glial (8 (gpemsll gl Julis Liose 4pail U8 laaios ol
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tabsY) 2 hugia -2
(Jsatll @bl s Qi oal ¢JaasSandly Sl el Alalaa of (2) Jsaad) Sl s
(3.33) 500 ppm 385l o3 Ay (3.5) Gl e Ji 750 ppm S5 aa i
b e Lgina alally (250) PPM 385 deesSondly il Alalas i Leiy (25
Gl o el g LAl dadlyy ¢ Il e 43 (4.167 «4.5) cDlebed)

(3-5) Al saall Jgid e a5 (4.25) Lsina (V) 520a]) Jd g s Aaaly)

A3y,
iy Canall JAsl Gl aae B ac bl &g dawsSandly )1 536 3(2) Jsaa
(CXN) dataad) Ll | (N) acsll dayn ik (C) >S5l ik
4.67 a CO N1
.33 —— ” 4.167 ab 0 ppm (CO)
. a 4y
4950 a AT EES'
3.67 ab | C2 N1 (N1)
4.500 a | 250 ppm (C1)
4.33 a | C3NI1
3.67 ab | CO N2
3.333 ¢ | 500 ppm (C2)
4.67 a | C1 N2 Al dan
3.500 b
3.00 b | C2N2 (N2)
3.500 bc | 750 ppm (C3)
2.67 b | C3 N2
1.038 | LSD 5% | 0.519 | LSD 5% 0.734 LSD 5%

Gsine (3 lghy dnp Y Aud dgenll ST gl aaly Ciyay AS el o giall

5 CO NT cdlebeall o) ety eaiall Aayny Jans sSpnally Alabeall Joliiall bl dpeailly Ll
C3 N2 5C2 N2 iilalaall e (s5ime JSisy cisin 5 C1 N2 5 C3 NI 5 CI NI
Cin (e Unugie beige CO N2 5 C2 N1 lilabeal cilial Loy ¢3h¥) 230 ¢un (pe

o pigall 128
oSl 2Ll (53 annsSonadly Alaladl) e (g Anslil) Jll 3l 2o (mlias) ¢
@l gl ) adaty saill layiy clilyadl (s gl gradd)l sall e aall
Ol o Sl G sy 8 [38]5 [36] el deas ) G e Gl Vg
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gl e as (@uadll saill iy DY) 2 J ppm 600 585 dasSaull
Jsuall bl saiedl e (JGV) saiall 3 (3hsY) aae 5al) 8 casd) (g3x Lty Agalal)
Cidgy cpesmd on Jd ) Ll Al Gl e oS AV saiell Jid of )
Cun i)y 3 [9] 4 Jeasile e Gl 1ay A0l Baially Alie Lo JansSand) il

Sl el s gy Caling aebal) e dassSaudly (3 o S

sAdladl 3sY) s asia =3

hels sl @hs¥ Glall gl pmis 8 JaesSdls G o (3) dsaadl e
g il e ¢ (0.248 0.219) Gils ¢35 B (750 <500) ppm S5l
(s O Aasime (s L ol (m B g (1.347) dalad) L G5 ST sl lae

LS5 e ¢ (0.632 <0.560) antilly V) aial) J5ud & A3l (3
s Rl (3) Jsadl elad Gragnd) gplalad) g Jaladl Ll Gady L U
5ol @y Jasonlly ilga) Alalagy alilly JY) opioial) & Jgall Glal) 3)9)
e & (0-189 0.246) Wl G, o35 B Y (750« 500) ppm ) S5
bl cbael g A ¢ (10.245¢ 0.250) Apl saielly ¢ J5Y) aall dpilly Casisil
1.420 ¢1.275) 4utlly A sagall 3hs0 eV Galad) ¢35l Jaus sSndly Alalaall e
LS e g (

Canall Jad Ghey (§) Glad) il b ac bl Aays JasSanadly Gyl 536 1(3) Jsas

-l
(CXN) Jalaall i) (N) acydl dayn il (C) S5l Lib
1.275
CO N1
a
1.347 a | 0 ppm (CO)
0.530 I NI Y
4
b 0.560 a| <
(N1)
0.246
C2 NI 250 ppm
c 0.569 b
(C1)
0.189 C3 N1
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Cc
1.420
CO N2 500
a m
0.248 ¢ P
0.609 (C2)
Cl N2
b 2l A 3
0.632 a
0.250 (N2)
C2 N2 0
Cc m
0.219 ¢ P
0.245 (C3)
C3 N2
C
0.2548 | LSD 5% | 0.1274 | LSD 5% | 0.1802 | LSD 5%

s (1 Lt Y 4o el b ST 4l sy s AR i
Albeall Jgidll (gpadll el Japn ) GhSU Gl sl B alia) gy
bl aia Gl PR e 4 Jalaall Slill (gpeadll gl e any 4 Je gl
Al (A 9] pe By [4] o G 1y Apilall Glesil) aadyy LA DLl Gy
PLui) (hanys s Jgill (gpumdl) saill (imdins Jafly JaensSndls L Alalas of Cun
ol s pall dikaia i LAY

sl dilad) il )39 agia —4
Cgh 3 Jgall Glal) o)) Gaidd) JausSaudl 355 3ly) WIS 4l (4) Jsaad) (e Jaadls
Liw ¢ (1.469) Jaall Glall o3l Cum e Lstae dasSaudly dleladll e sl
Jsll ciing ¢ (0.737) Gla gys i ppm (750) 55 Aleladl) Jsidl el
pPmM (250) 585k d5lae ¢ (0.962) o3 lila Lys ppm (500 ) 55k dlalaal
& (1.113) &l Jsidll Gila )3
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iy Ciiall J5l (§) Calal i) 8 aebal) sy JamesSandly () L35 1(4) Json

(CXN) datiial) 50l | (N) acodl daya Ll (C) s85l Lik
1.452a | CO NI
) 1.469 a| 0 ppm (CO)
1.115b | C1 N1 i da s
1.101 a
1.031 bc | C2 NI (N1)

1.113 b | 250 ppm (C1
0.804 de | C3 N1 Pem (1)

1.487a | CON2
1.111b | CI N2 A3 a3
1.040 a
0.892 cd | C2 N2 (N2)
0.670 e | C3 N2
0.2093 |LSD 5% | 0.1046 |LSD 5% | 0.1480 LSD 5%
sine 3 Lt i Y Andi agaall (8 ST ST aaly Cipay A58 s sidl)

gy AoY) saall Jsid Gm N (sl (geime (38 sa Jsall e Laadl oy
sl e ¢ (1.040 <1.101)

lgilalae coai Al Ay (15Y) il gl Galal il alissl (4) Jsaall e s
Sle & (0.670 <0.804) Login dusina 33 (1315 «JpmasSandl 5o PPM (750) S50
CO N2 5 CO N1 galebead) 8 Galadl Jsill 036l dad el cul€ a8 ccapyil
Lgsima 3 s Lagin 058 oF s el e ¢ (1.487 (1.452)

g3l ) )y

ogdad) e hawgia —1

G A ¢ siall KU aaall e JaussSoull bl Y1 (5) Jsand) 8 clilll el
Jsuall jiall e sae ST ey canlally 58150 3L e Lisina PPM (750) 5850
e Alie dpda (15.33) absll H5ia 23 PPM (500) 3850 o35 s (16.83)
saiall Jgid (3585 Jaadls hda (0.50) ALl el e sae Ji hel o) aalal
A3 (8.75) Al sa8a)l e Al Ledlie e s (11.25) sdal) aaey Y]

0.962 c | 500 ppm (C2)

0.737 d | 750 ppm (C3)
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4 gaad) LWL g o1 )31 o plad) Abeals
OB ga Juai

gl dud 3

dala daaa Cb.'ag_e

aas daaly dlas
2025 ole 11 2aad) 47 alaal)

s ciall Jgual el axe (8 ae bl Aagas dawsSandls (i L8 £(5) Jsas

(CXN) datgial) a6l | (N) acodl dayn ks (C) sS85l ik
0.67 e | CONI
7.67 d | C1NI fay | 020 | 0P (CO)
. 4ayd
11.25 a| =0
16.33 b | C2 NI (N1)
7.33 ¢ | 250 ppm (C1)
20.33 a| C3 N1
0.33 e | CON2
15.33 b | 500 ppm (C2)
7.00 d | C1 N2 Al da o
8.75 b
14.31 ¢ | C2N2 (N2)
16.83 a | 750 ppm (C3)
13.33 ¢ | C3 N2
1.967 |LSD 5% | 0.984 |LSD 5% | 1.391 LSD 5%

sine 3 Lt e Y Andi agaall (8 ST ST aaly Cipay A58 s sidl)

(sl & siall s o saiall daas deesendly GO moaall Ll Joaal) ekl
(Dalaall il e hia (20.33) Usine psiall saey C3 NI dlaladll g Cua
CO N2 5 CO N1 slildeall cilae oy 3 chds (16.33) C2 NI dlelad) lgniely
LSl e Bis (0.33 0.67) sl e e Ji

Grrsondl ol ) ool &Y il () wie gdall 30L) A ) (g 6y
o Gi 13y csydal) saill Jaslly ) clal) 4l Jiaty Jall gpnall sl Jaydi
120.66) S5 JwesSudy Eclipta alba cbls (5 of ) LWl cs [39]
sl Jshg 2 400.63ppm S5 Gsi ) o cppm (400.63 300.16
Gob e dax JrsSendl lSe o edamsSand) 5855 3 )sdall aae 3aly) Ll (gms
sl slatl Ml ecnlall Lpadl saladl iy ccplpall (gpnll Galatl L
On oSl aae s Bl o) mads 1385 cgpial) gl ) ol3ally sail) d8la Jagaty
e by (G [17] magl WS clialll Goud) ol o pehill o )sial
Cua Ao Ay A ppm (16,33 ¢ 0,63 ¢ 3.16¢ 12.16 ) dawssSandl (5a 38058
sl e 2 Sl 6.33ppm S e
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tasiad) Job baugia —2
JAtl sy cansSandly Gleal) @il lalaay o3l Jola 33l (6) Jsanll s
(A S e o (1.783) Lsdall Uk Lsiea ppm (500) 5850k dlsled)
Legin gsiza (38 Osus PPM (750 <250) oSl Jsill Heaall Jsha (& o35
v (0.233) Jsudll 3 siall Jola Sl salill ey cau (1.843 ¢1.567)
ca (1.367) Jsaad) Jshay (oY) sa8al) Jsis Lygina g 388 eyl dapal dpuilly Ll
cans (1.167) aglill s2iadl & Hsdall J sk e
5 C1 NT cDlalaall ciin 28 3l dapd pe JannsSonal] Joliaal) L5l Cam (e L
cilaels cau (1.700 ¢1.867 ¢1.800) siall Jskl aaill e C2 N2 5 C2 NI
il e as (0.167 ¢ 0.300) Lsiall Jsla Jif CO N2 5 CO N1 lileleall
Canall gl (an) sdall Job (b ae bl dagas dausSandls Gi 3G 3(6) Jsaa

L)
(CXN) datgial) 560 | (N) acyd) 40 il (C) sS85 ik
0.300 d | CO N1
1,800 SN . 0.233 ¢ | 0 ppm (CO)
. a 42
1367 a| <2
1.867 a | C2 NI (N1)
1.567 b | 250 ppm (C1)
1.500 bc | C3 N1
0.167 d | CO N2
1.783 a | 500 ppm (C2)
1.333 ¢ | C1 N2 3l Aoy
1.167 b
1.700 ab | C2 N2 (N2)
1.483 b | 750 ppm (C3)
1.467 bc | C3 N2
0.2821 |LSD 5% | 0.1411 |LSD 5% | 0.1995 LSD 5%

sine (8 Lehw dnsn Y i dgaall 3 ST T aaly G A cillasial)
(750) 5550 e PPM (500 250) Sl (& osiall Jsha 33l ) (gia 6
S8l Qi (5) Jsaal) e pPM (750) 5S04 Jdl) Hsia axe 3345 Gae ppM
oaliail Jiad o5 i [8] 4l Jeasi Le Gl 1385 ¢ Sl 32l sl saill Ladal
558 Jaladl) cilall o (27.8) Lsiall Jshay cam (10.71) culall g lis)) b Jasale
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sl Jshs cam (12.15) @l gyl IS ppm (500) 3:S5 &3jia cppm (750)
. (31.9)
peodl JSl apmy A Ge SV Bl Jsid B sall Jshl Jealad) Gl Lasy
Jsbl sai ablsy Johal sai 858 any 1385 ol Bydie My 2l 308all 38 J5Y) 58al
CiliaY Zaalll Goud) e bpiiiall 2iall il b Ll g3 [15] ae G5 1aag . dall
iy osially sall Cun e AEN LG e () sl Jealall @R )l
aalis) Juadly ¢ Hodall gai il I saiall il culac

iogdad) ASlaw Jagia -3
ASlans 4385 50l Y G Lee oJrsSandly V) bl 5y 86 (7) Jsaadl e o
PPM (750 <500 250) 3SHll S sSendly dlalaall cilae§ i Aailill Juill 5aal)
0.166 <0.136) JsmssSoudly Alelaall el Jsisl Hisall 1a Cun (e Lgine Gsis
JH el 2 amlal) o lew L Lagine (358 25n5 0535 il e au (0.183¢
Y oesiall Al o gsina il ol skl daal (S5 als caw (0.005) siall ASles
cas (0.117) 26 5ially cone (0.128) (5¥) 5a8ad) Jsald 3al) Alaws cals
Ciiall Jgll (pn) sdall ASlaw G ae bl da0s JasSlls (B il 1(7) Jsas

g
(CXN) datgal) 00 | (N) acodl dayn il (C) >S5l ik
0.006 b| CO N1
0.140 oI N . 0.005 b | 0 ppm (CO)
. a 4
0.128 a| & =
0.166 a| C2 NIl (N1)
0.136 a | 250 ppm (C1)
0.200 a| C3 N1
0.003 b| CO N2
0.166 a | 500 ppm (C2)
0.133 a| C1 N2 Al Japn
0.117 a
0.166 a| C2 N2 (N2)
0.183 a | 750 ppm (C3)
0.169 a| C3 N2
0.08024 | LSD 5% | 0.04012 | LSD 5% | 0.05674 LSD 5%

Gsine (3 lghy da Y Audt dpenll ST S aaly Cipay AS il il il
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aSlaws i o s 08 ey ) 138 8 G paall alalall Jalinad) 531 dudyn ie
05 iladl) e an (0.003 <0.006) CO N2 CO NI (yilelaall 3 culS 5hall
Odilelaal) Gila e 85 LIS (A O alaal) (S5 clagi (gsina (38 35a

Dapfiy dpwsSanal) ol (iaiel) (8 o sSaudly dlalaall J5alll 50 ASLess 30l ims
sgall lpmyaty Jilll pan e JElls cculal) g i) e aadly (Jgilll (gusldl saill
SSHAIL e sSandl 3585 ) obeass ol [39] 5 [3] ae G5 1385 ¢leuilad 3aL3 (5
hely Suill bl daul) de)y e celghy basey Hsiall dSkews ppm (6.33)
- PPM (0.63 ¢« 3.16 ) 0apSHll Anlia Hsdall iyl Juadl

rilal) jgdal) (g gia —4
W o Dpall AV ) e JasSandly Gl syl B (8) Jsaall il el
sle Lsina B5is PPM (500) 3850 CousSondly dlelaall cifiia Gym Gilad) 53al
(750 250) glleedll cibael Lai ¢ (0.725) dsall 138 Cum (e ) G058 53
ol bl dlles cbaels ol e ¢ (0.509 ¢ 0.537) siall s U5 PPM
£ (0-121) Lsaall Gala ¢y,
Cunall J5adl () Gilall jsaall gyg (b ae bl Aa3s davsSandl G5 il 1(8) I

a8
(CXN) datial) 5t | (N) acsdl dayn il (C) >S5l ik
0.177 d | CO N1
0.581 bc| CI N1 | 012 e OPem(CO)
. C 4ayd
05318 |
0.812 a | C2 N1 (N1)

0.537 b | 250 ppm (C1
0.555 bc| C3 N1 BRI (ED)

0.067 d | CON2

0.493 bc| C1 N2 ey
0.415 b

0.639 b | C2 N2 (N2)

0.465 ¢ | C3 N2

0.1515 |LSD 5% | 0.0758 |LSD 5% | 0.1072 | LSD 5%

Gine (08 leiy das Y Al dgenll B ST S aaly Ciyay 4S5 o sl
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Jsidy Ajlae & (0-531) IV saiall Jgid b psdall Galall 0590 Lisina (3580 Loty
£ (0.415) 40 5251

G0 Lsina C2 NI JuesSoadl 5o PPM (500) 585 dlalaall JJ6V) 28all Jsih i i
Obilebed) Gia iy (gAY cleleall paen Ao ¢ (0.812) Lsdall Galadl o35l
(0.067 0.177) Logins Lok (g53na (38 (ys5 saall Gila 35 g1 CO N2 5 CO N1
£

Lae oY) clall (gpuindll sl o aall () JorsSdls (o0 Alalaae 3585 b o) (g5ms
Glill may oo (Jsilll (giadl) poenadl Claa o (93] poanal 32L) ) s
laysas cAialill Goad) ) cilead) (ga Lellily A8l soaliall (o 328 4aS alisialy
13 e G 1305 clgle el aell i

GsSndly Gl O (LY ¢ Gl cUalladl ) blil) (pe Ao sanal 4y 8 [19] Sy
RS Galad) sl 3oy sl (Blely puiall sai il ) ol ppm 250 S5y
o sl ASlan s 4183 30l Cann @l el g jaall cbilall 4y)38))

rAblad) Al SY 3l / ABlad) jedadl el dgial) Lyl

i) gl 3alys cgpmmdl) saill e aall @l Y1l o daasSaudl Gl i
ac bl oda  Jaail Aaalil) Goud) e daimgiall aclyll a0 Jaiy [13] (Aaahl) §sall)
Jsifll (g3 genall ) W) clull Agiall A8U) anis cgpndll seill 325ana Ysid
[47] daalll Gl o dacagial)

Al ppm (7506 500) 585 JesSanall (00 Aalae 558 (9) Jsandl e Gt
(AU AREN 555 (e % (69-19 (75.27) Ay LSS ddlall gdall S Cua cdyydal)
e 2l cbls kel Wiy % (48.18) Gis 3 ppm 250 <) e 4
% (8.77) dad Jal Jans sKanally Jaladll

g bl KU 5l e % (53.24) V) saiell Jsail Adla) Ayl ALY i
e % (47.47) chel Ally gl saiall Jgid 28la) Al AU o gyime IS
R URA RS
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Effect of Plastic Mulching and Spraying
with Licorice Root Extract on the
Growth of Zucchini Plant and its

Productivity

Abstract

The study was conducted in Homs City - Baba Amr, during the 2024 agricultural
season, to study the effect of plastic mulching (transparent polyethylene, black
polyethylene) and spraying with licorice root extract at two concentrations (5 and 10 g/L)
on both vegetative growth and productivity of (Alma) zucchini plants.

We have eight treatments in addition to the control treatment. The plants were sprayed
with licorice extract in three stages. The first was one week after transplanting, the
second 15 days after the first, and the third 15 days after the second. The results showed
that the treatment (transparent polyethylene mulching + 5g/L licorice spray) was
significantly superior to the rest of the treatments in the number of leaves (110, 84.33
leaves/plant), number of branches (4.66, 2 branches/plant) and plant length (158, 124.9
cm) compared to the control, respectively. The treatment (transparent polyethylene
mulching + 5¢/L licorice spray) also showed superiority over the rest of the treatments
in the number of fruits, fruit weight, productivity per plant and total productivity, as its
value compared to the control, respectively, was (42, 18 fruits/plant), (86.37, 53.03 g),
(3.63, 0.96 kg/plant), (4538, 1205 kg/dunum).
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Abstract:

The aim of this research is to study the effect of NPK mineral
fertilization and amino acid spraying at a concentration of 1 ml/L and
their combination on some physiological and productive indicators

and leaf mineral content of thyme (Thymus serpyllum).
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The experiment was designed according to a simple randomized
block design, and physiological parameters such as leaf chlorophyll
content, qualitative and productive indicators such as weight, oil
percentage and oil yield, and leaf content of mineral elements such as
nitrogen, phosphorus and potassium were studied. The results
showed that the treatment of incorporating mineral fertilizer NPK
(100, 50, 100 kg/ha) and fertilizing with amino acids at a
concentration of 1 ml/L was superior to the rest of the treatments and
to the control, as all study indicators improved, and the plant weight
and productivity increased and reached (43.91 g/plant, 156.80 g/m?,
respectively) compared to the control (8.12 g/plant, 28.99 g/m?,
respectively). The oil content and yield increased (3.80%, 3.62 mg/ml
respectively) compared to the control (1.00%, 0.31 mg/ml
respectively). The leaf content of NPK mineral elements also
increased (reaching 2.51, 0.63, 3.31% respectively) compared to the
control (0.76, 0.02, 1.13% respectively) and the leaf content of
chlorophyll a and chlorophyll b increased (1.45, 0.60 mg/100 ml
respectively) compared to the control (0.92, 0.36 mg/100 ml

respectively).
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Keywords: thyme, NPK, amino acids, physiological indicators,
productivity indicators.
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The Effect of enriching high-quality wheat
flour with barley flour on the quality of the
resulting bread

Hiba Sofrahgy(1) Mohammed Massri(2)
Jihad Samman(3)

The aim of the research was to explore the possibility of utilizing
barley flour in the production of Arabic bread, where high-quality
wheat flour (72% extraction) was replaced with barley flour in the
following proportions (0,10,15,20,25.30) %. The effect of these
alternatives on the physical and chemical properties of the produced
Arabic bread was studied. The results of this study of the chemical
properties of wheat and barley flour showed that barley flour was
superior to wheat flour in the percentage of ash, protein, fats, and
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fibers, as the following values were recorded, respectively, for barley
flour (2.47,13.58,2.71,3.21)% compared to wheat flour
(0.43,12.99,0.84,0.21)%, except that the carbohydrate content was
higher in wheat flour (73.59) % than in barley flour (67.41) %. The
analysis of the chemical composition of the manufactured bread
showed a highly significant effect of adding barley flour to high-
quality wheat flour in all studied chemical indicators, as a significant
statistical increase was observed in the percentage of moisture, ash,
lipids, and fibers in The highest values were recorded for the
prepared bread at an addition rate of 30% barley flour, while the
percentage of carbohydrates decreased and the highest value was
recorded in the control treatment (100% wheat flour) and reached
(84.96) %. The bread hardness was also measured and it was found
that the hardness increased with the increase in the percentage of
barley flour added to the wheat flour. The measurement of the color
indicators of the bread showed a decrease in the brightness index (L*)
and the redness index (b*) due to the increase in the percentage of ash
and fiber in the added barley flour, and an increase in the yellowness
index (a*). In addition, it was noted that there were no significant
differences between the sensory evaluation scores of bread made
from wheat flour only and the barley flour mixture up to an addition
rate of 20%, as significant differences began to appear when the
percentage of barley flour substitution was increased to 30%,
indicating the acceptability of arabic bread with barley flour

Keywords: Chemical properties, High Quality Wheat Flour, Barley
Flour, color indicators sensory evaluation.

(1) Graduate Students at the Faculty of Agriculture at the University Homs -
Syria

(2) Professor in the Department of Food Science - Faculty of Agriculture - Homs
University - Syria (3)Assistant Professor in Department of Food Science -
Faculty of Agriculture - Damascus University
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