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Manufacture of bio- yoghurt fortified
with legume flour and probiotic bacteria

Abstract:

This research includes adding chickpea flour in different
concentrations to bio-yoghurt manufactured using a thermophilic
yogurt starter and probiotic bacteria Lactobacillus rhamnosus GG
with the aim of improving its physical and chemical properties and
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increasing the protein content, as chickpeas are known for their
richness in protein and complex carbohydrates known as prebiotics.
Accordingly, chickpea flour was added in three ratios 1-2-3 % The
bio-yoghurt manufactured was stored for 14 days in the refrigerator
at a temperature of 4°C, and tests were conducted for it at (1-7-14)
days of refrigerated storage. The results were statistically analyzed
using one-way analysis of variance and using the MINITAB-19
program. The results of the analysis of the total solid gave significant
differences with the difference in the percentage of flour addition to
the samples, but these differences were not significant during the
storage period. The protein content of the samples increased with
increasing the percentage of chickpea flour addition, where the
control sample had the lowest percentage of protein, and the protein
content changed significantly between the first and fourteenth day of
cold storage. The addition of chickpea flour also decreased the pH
and increased the titratable acidity gradually and significantly with
increasing the addition percentage and increasing the cold storage
period. The addition of chickpea flour to the bio- yogurt enhanced the
phenolic content, where there was a significant difference in the
phenolic content between the control sample and the samples fortified
with chickpea flour.

The physical properties of the product improved with increasing the
percentage of chickpea flour addition, where whey separation
decreased, and viscosity increased with increasing the addition
percentage.

As for the color parameters, the brightness of all samples ranged
between (92-90) and the degree of yellowness and greenness of the
samples increased with increasing the percentage of chickpea flour
addition. The results of the sensory analysis indicated an increase in
general acceptance with increasing the percentage of flour addition,
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where the sample fortified with (3%) chickpea flour obtained the
highest degree of general acceptance.

Keywords: Bio-Yogurt, chickpea flour, probiotic bacteria, protein,
physical properties.

:Introduction and Literature Review daaall Lu),allg dadial) oY

it ulall j1add Gyl e Ade Jpeanll 2 jede cuds 4l b)) clll Cageg
Streptococcus ) Awlidl  dsgal dal okl b
s L (Lactobacillus delbrueckii subsp. bulgaricus_thermophilus

.(Benmezian et al., 2021) jiss (5 5 ae daseall days palias) )

a8 Vsl Y15 s SEY) bl Gl ey e giiall L) cilaiie G e
silshy (5B i 4Gl Caymy 5 (Kumar et al., 2015) alladl ¢ sl
0 AlisSa o (g Gua clld dadal) luhall (lany ae iy GSlgiall daiall
cculally 45l6e dall a4l 4alill aé (Allgeyer et al., 2010) sl
LS (Wang et al., 2013 ) Sl agiaad) juabiad) 385 sS all galll 3 oSl

il 45030 jualiall oda s (o

oailadll @l Lol kel o ol cilla aay) sl i)
5 0N AL Ayhall Chend) dmisie 431 pe cuin ) Lia daall 550l
AlgaY age sidag elie 4l e Bale bl clll )l L0 s KU dcaidie
(Burgos et al., alaally Ladlal) aied Hia Al Gl e LS e
.2020)

14



4 gaald) LW g o) )3 o plad) Abeids uaan dzala dlaa
Sl e s Jaal e 2025 ale 3 2l 47 Alaall

dalia) DA e sk Jsall (el 3 QLY delia cawi€) jualal) gl i
il 5l st olatl Gllin 5 e Al Wys i 5 AN Aedll (e 4 e
e e Jypasll 540 probiotic elisy sl dilal Gyb oo il ol Laall
e,lal a5 ((Santivarangkna, 2016) Bio-Yoghurt (sl cabll cpllly any
Ge ] Gl ol Al gl pailiadll auad S 4l ) Sluball e psal
e aelusS aidl s aladiuly pan 5 ligmenll &he Jaal Bla
.(Sarkar, 2008)

g O Cun U o lealaal Wla £3eY) delia S5l Cala )
G Glo lginY Dl aa¥) i) b Laliia lalasl 480300 lail) é <l il
s 5 slele 8 o gl 53080 AE Gpm il ey 5 (Ol e Alle
sasiall acY! dakiia cuilef 85 (Soltani et al., 2018) allad) ¢ lasl aran 8 2330
e iiall axilsal Tylas ol sl DL T caldgall 4 g0l 43l 131, 2016 e
ol gill allad) asall (5K A JS (e el 10 apans 3

BAY acde g i) O e skl o deadl Gl 1 8 i UL
saen WIS s (e a8 5 Gl 5 itk sliky Cigaal) aall
Streptococcus s Lactobacillus delbrueckii subsp. Bulgaricusg .l
Ll Lgilia) i 30 cliigns ) L sa 33233388 Jaad 5 thermophilus
s Prebiotics & probiotic  (Siglusd) 5 iisugnll (w mike Ao Jsanlly
S5 8 kel a8 5 LegdS Gl pasy s Symbiotic AISL oy (o3

. ddall Adal) Aal) K Lld sl DA (e daall

) i) Caoa Gl

15



Gl g 9 ) LS 9 il gl (380 aS e (5 g il Gl pual

sl LS 5 paeall 38y acde (goa (i) (il puai @
iadl ) Call deal Al 5 Aalyal Gailadl) Al o
:Materials and methods ¢aul) sildag sleall : Ll

sl gihha 1-2
oaaal) 38y kst 1-1-2

e alanl) & ?" ddele 12 3ad 4)all 3yl Ay cladl aial) Gigs CA.\ &
eind 5 adill clo d5h) Galdnll Cadatll () ledidad & 5 gen JSAy 348l
colaie 5 las el 3y e Jpmall Jaill e Lgadi cdyyie dinlany

téligng ) g dadijall 5y all Cnall cpll) (laaa (gal judasd 2-2-3

3)siasa cilUay) BiOtiC A58 7 ) caitiyal 3l dunall (ol imen Lyl Aunlly

Al shadl o Ll 5 s len — e Aial A5, U (e

«338 10 324l /2 85 Byl Aapd 2ie iy 5oy b 5 Chinall culall g lajinl -
o (45742) paranil) plha Al foalie dpd ey A

vl o Gpaadll 5 driadl 45,81 e L pasall dually foald) dilz) -
Sl dapal apill 5 PH=4.6-4.7 jaill ) Juasll 4418 5040 °2(45-42)
) e sl il cans “od Bla A ie Al L daday g Aal)

100 leaw cula dala ) %3 Gy Y1 deysall (e e3a J& JU) agall 8 -
Opaail) )ha dayy A ABLWlS 5oy 5 daire canall JA s e dyla o
adeadl &5 (Intermidiate culture) ddavsl) de)jall bl s o)

il b Byile aasiad 53l Bulk starter 4y (saly e Jaanll

16



4 gaald) LW g o) )3 o plad) Abeids uaan dzala dlaa
Sl e s Jaal e 2025 ale 3 2l 47 Alaall

LactobacCillus GGelisusull dcjie ail  cilshdll i glal & -

Ladnl) ke H)S5 3.7 37 & 5 Guanill 3))a da 50 GBlAy rahamnosus
il 5yl il @A) ALY ol e Jpaanll
i) Gl clie judast 3-2-3
Al clghaall 38y bl alll Glie juiass &S
%12.5 43S s sale ) Jseasll calall o s il —1
A2 dsall Culall a2
gl il pasal) 38y L) -3
L SeS LAl Lisl —4
A28 15 524 °5(90-80) dayall xie g jhal) dlalaall -5
A "p43 dall falia) 2l -6
LA 5 Adpal) hall dmall LS e g (0 OSall (ol Adlz) -7
.2 :3 4w Lactobacillus rahamnosus GG éliigu i
LOiliall Al Lls) -8
s Aapd die Lt 5 Je 250 daw L8000 Glgpe b Gliall )68 =9
cily o o Jpmaall 441 a] °5(43-42)

shal cond " Bha dapo die Ll Bial) 5 il syl sl apdl —10

s (14-7-1) @i Jle Llldl Jilasl

ol S (1) Jsandl Cpy s ¢ poaail) 8 Laaiiosal) 30531 Dl pall a5 Al

LAY ol gall

17



Gl g 9 ) LS 9 il gl (380 aS e (5 g il Gl pual

il b Aasdiall 40680 dgall il sl (1) Jsss

% kel Yol | Yocigid) | Aglall Balal) | Sl
Yo alst) FAPM BN
5.58 26.00 24.51 97.79 Cidaall culal)
1.27 0.30 20.05 93.00 oanall g

:deladl) 3l 3-3
:Aglasl) cfylaay) 1-3-3
t (%)Adst bl Balal) i @

b 5 Ay gie A€ Ailiaall ol Sl Clll e 3 AN bl saldl yaas
sl Al s (Slele EDE 3ad) Ta105 v galall ol el Cadaly

(AOAC, 2002)

1(%) Cigll pais @
Ayl s Aygie Api€ AR (goanll ALY Clll e (B (g pall A 20a3 5
Cua Gl 0 o Jsasll 6,25 Jalall pladinly (AOAC, 2002)  Jalai
6.25 * <y B % =il %
(V * Nuo * 0.014) * 100/ g =553 %
Bpleall aadfiiaall @lyyslS g jnell (ana Jslae dgalai :N

18



4 gaald) LW g o) )3 o plad) Abeids uaan dzala dlaa
Sl e s Jaal e 2025 ale 3 2l 47 Alaall

+(Ja) Blaall Allgisall eyl 0l (mnn Jolas paa 2V

sl Ol Gl Ane )5 19

(%) TA 3plaall LAY Laganl) jais @

s Al e g 20 3L aulad) Gub e gl A Gl Cilipal A ganll )08

srdie 255 NaOH (0.1N) (g5 Jlaally yslaadl 5 ¢yl slo $20 po Jalis

(AOAC, 2002) LSl e (sl e bylaall Lmgan) cuysi 5 cpllis Jid
% Lactic acid=volume NaoHx0.009%100/ yoghurt weight

PH uld @

England 3510J:2 5« (pH-meter) (g ysall pH Gl alasinly (uldl) &

(AOAC, 2002) jenway

:(TPC) 4 eygidl) ggina pais @

Ayl ddauls (gl AL Gl Glie 8 Al gidl) Slgall (e (JSI (gginall a5

olad sl ) paliiud) J& (Zilic et al., 2012) s Folin-Ciocalteau

5 -l Na2CO3 Jslae; ailalas caas 5 Folin-Ciocalteau —ailSy aiansi

Jsll (sgima Jaa) 25 05 ccudall £ )i Jilie 725 nM 2ie dpaliaial) Cud

(A8 (e b Saall die jumall 5 L) (e jumadl) spledll aie Gyk (0

Al e de JS G (amea

sAl 5l e)laay) 2-3-3

: Juaial) Juaal) duaS ppas

oo ¢ 20 2l Aabad) geall il ol Gilie A Jaaiiall Joaall £0aS cinaa

Glaa &3 ()5 5 Jeaaall 320 5 (3362 10 [3)52800) 53830 25k shal o Ll

bl e Juatiddl Jeadl) s

19



Gl g 9 ) LS 9 il gl (380 aS e (5 g il Gl pual

100 * Laall AN 538l [dimiiall Juadl) ()5 = Jeaiiall Joaall %

el @

(ul'Hag et al., 2019) crua (goanl) Qb Galll il 8 2 aUall da g3l jads
phsinly 283l )ls 4y xie Thermo HaakeS50 dsgslll (uld Dlea alaanuly
e [l Slga) = dag3ll of Cun ((MV DIN) g5 sl Jiaall 5 MV s
.ol

1Ol

o Agasdl dphll e Rl GulE Slea slaaanly Gl Guld @
ectrophotometer UV-VIS Double.USA ) (Konica .(Bouacida. et al 2022) J:
Minolta cm-japan,3500d)

.(Black=0, White= 100) ¢ shauil apnll”

.(green—, red+) spadll o speall dayn:a”

.(blue~, yellow+) 3,3} 4 sjiall a0 :h"

tead) apdil) 3-3-3

daala (& Aol Auvigl) IS LY agle pda b cliall uall anl) (gl
Cligal) (3555 Llall chluhall (a5 Gyl Al eliae (e 230 ol Cun (Canl

3% 5 ((Nyamete and Mongi ., 2017) ag! deiall afaill d8lay Cava Lganss
9 e 055all hedonic scale daial ulie aasiu). (355 JS 3y ol Cadanl L)

A A8Uadl 3 LS (V) 2l =0) 5 (A1 aal) =1) Lalas

ol Cun o s gasi a0l (e 2l Ciligall Saled 353l (ge

(9 plal) Ul ((9-1) Leladll 5 osll (9-1) A6 5 pad) ¢(9-1) S5l
1)

20



4 gaald) LW g o) )3 o plad) Abeids uaan dzala dlaa
Sl e s Jaal e 2025 ale 3 2l 47 Alaall

eaall i) Gl il all 4yl (2) Jgta

Jdsall | s alsdll | 5 pxdall | Qsll &)
O-1)alel | (O-1)waSill | (9-1)iel | (9-1) jekaall | dsuel

B lW N |-

any) Judal) 4-3-3
Lilan) ayaall Gpaill 3538 DA daseaall (ggoal) bl ol il bl Jilas &
sie one WayANOVA " daulg cplall Jilas 235 Minitab-19 geelin alasiuly

o giall o 438l p<0.05 4size (s5iua

(AGBUA =l o

tggnd) il cpll) liml bl Juladl) milis 1-4

:(%)Aalsl) Alal) salal) @

Adbal) goll bl clll e 8 A0S0 bl 5all) (s5ina (3) Jsand) sy
A CBLAY) (K . p<0.05 die gsine Sy ilipall Calile oy pll Bl Cas
B 80 el £ ) Jganl el s 14 LU Al 558 DA Lsins oSy
A 3L e ) 5 %(13.66)4ed Ji salill dimd oIS, (A Adl)
oo dsY) asd) 3%(16.45-15.52-14.60) sl e %(3-2-1)islzy)
b 3 5 (Hussein et al., 2020) 4] Jeasi Lo pe B8 138 5 . 2pall oAl
DA Ll i 2 oy 5 cmeall Gy 3 KN Llall saldd) il oy Sl

21



Gl g 9 ) LS 9 il gl (380 aS e (5 g il Gl pual

G L (2021) 05y 5 Elbahnasi gt ae Liagd ailisll a5 5 .oyl 5y
Lopaal) 358 DA Gl JS& 2SI Zlal) ol 30l e aeatlis e

teaall ggiall i) call) clie 3 (%)480 Libal) Balal (g gina (3) g2

(poe) Al 38 Al
14 7 1 saall (g
%

1.02+14.17 <@ 1.49+14.0182 0.99 +13.66 <2 (0) L

0.99 +15.11 B | 0.99 + 14,94 ABa 0.61 + 14.608B¢a %1

1.03 +16.17 ABa 0.93 + 15.93ABa 0.51 + 15.52 ABa %2

1.06 +£17.10 A2 0.81+16.82 B 0.44 +£16.45 A2 %3

Al Jui g (n=3) glaall Glai¥) aluad Jaagiall Jiad Jgaadl & dad Js
@aY) Ll ¢3Sl CDIEAL saina (58 299 o dalsl) dgeal) B AdliAL) 5yl
LAl By DAL gsina (38 d9ag Ao S0 aalgll sl & ARLAL) §ysaall

(%) Oigd) s sina

Jsal) oy 5 Adlall (gl CADY Calll e 055l (s5ima (4) Jsandl ek
Gl e %(3-2-1) Lanal) (383 Al duni 5aly) e I 8 (g al) (s5ina O
Ja aalall dal culS 5 oyl 3Rl e ISV asd) 8%(4.35-4.15-3.95)
G (A Ol (el gginall Y asey 1oy %(3.75) il Al 5 sy Aad

e Aabial) Clisel) 8 32050 olaily (ssina IS (gl (s5ina yiad 5 . panal)

53l I IS dgas B 5 (ase 14) 51 5 (s 1) ods¥) cusll 358 p<0.05

22



4 gaald) LW g o) )3 o plad) Abeids
Sl a0 Jaaal Gl

fad o sayh IS8 4nlSad) 5 oAl 5558 5aly) ae Ciliall A bl 5ol

Aliles 205 ) (2021)55 3 5 Elbahnasi deass 5 5 .yl

2025 als 3 2l 47 alaall

aal) ggal) il cull) alie A (%) Oxisd) ssina(4) Joa

(ps2) C3A3Y 5558 B3 bl A
14 7 1 % Lasall
0.20 £4.45C2 | 0.10+4.25Pa | 0.10 + 3.75¢P (0) L
0.13+4.655C | 0.08 +4.44%% | 0.15 + 3.958CP %1
0.08+4.82782 | 0.08+4.63% | 0.09+ 4.15A¢ %2
0.07+505% | 0.06+4.86" | 0.07+ 4.35A° %3

sl Cal) Jui 5 (N=3) glaall GilaiyIt aluad) bagiall Jiai Jgaad) 8 dad JS
Aabial) §pall Cijal) Lal Gl CDEAL gsina (58 359 o aalsl) agenl) B Adliay)
CCATN By LAY geina (38 359 Ao JN aalgll )

:(TAY%) bylaall ALGY Aaganl) Ao

Aabiaal) ggaadl bl Gall) e 5ylaall ALY diasaall ad (5) Jsanll el
Fansd 3015 ae 1ayka Bplaall AL Aimganll 3ol o @ilil) o5 el 558 DA
2lall 8 sl i (p<0.05 die dgsies salll a2 CulS 5 ¢ panall Gy A8l
sl e %(3-2-1) il anall 3 L) Caliadl) il 4 5 %(0.80)
dozmseal) dad 852l 5. oAl (e J5Y) el A el 5 %(0.94-0.88-0.84)
Jaxd a5 AU s 5K Aagal) dal) LK Ll e J5 5 plaall A1)

23



Gl g 9 ) LS 9 il gl (380 aS e (5 g il Gl pual

Joasi Lo e (3il5is 135 (CLEOW Gmen ) culall b 3sasal) 55U Jisad e

. (Hussein et al., 2020) 44

Load (ggina Ll 13 OIS 28 5 plaall AL dcageall e gadl) Lol ol W

£Vl Gl Jie il gl i S iany of (Zare, 2011) asg 385 . p<0.05 2ie
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3 cpanall (383 Ailia) Lo 53l e dall 138 33 5 pmdY) ol e Jay
clil (-0.27, =0.92, —1.34) il il 5 (—1.46) dail) aalall dual oS
asdl & elld 5 Vsl e %(3-2-1) Gaeall Gy dacall gpall il ol
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The impact of rate of temperature change on the

productivity of the agricultural workers in Syria

* ABSTRACT*

The research purpose is to know the impact of the change in
rate of temperatures on the productivity of workers in the
agricultural sector in Syria during the period (1990-2020) using
the macro econometric model. The research reached results,
the most important of which is that there is a significant impact
of the rate of change in temperatures on the productivity of
workers in agriculture in the Republic Syrian Arabic during the
period of study, and therefore there is a relationship between
the two variables, but this relationship is inverse, meaning that
the higher the average temperature is, this will affect the
productivity of workers because they are unable to work at high
temperatures and thus will lead to a decrease in worker
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productivity, which in turn leads to decrease The growth rate of
worker productivity and the percentage of his contribution to the
agricultural domestic product, therefore, more efforts must be
made to protect workers and provide them with safety

requirements in the workplace.

Keywords: climate change - agricultural domestic product —
heat stress — rate of temperature change — agricultural labor

productivity rate.
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Agricultural industries and their role in
achieving added value
(case study of processed tomatoes)

ABSTRACT

This research aimed at studying the added value of the agricultural
manufacturing process, especially for tomato crop in Lattakia
Governorate, using the descriptive analytical approach. The results of
analysis showed that food industries in Syria enjoy a high relative
importance from the total manufacturing industries, and the trade
balance of the food industries recorded a deficit during the years
studied 2005-2021. We find that food industry exports recorded an
average relative importance of approximately 32% in the period
(2005-2012) to return and decrease in the period following the
beginning of the crisis (2013-2021) to record a percentage of
approximately 21%. Here, the crisis had a major impact on trade, and
no noticeable improvement in exports will be recorded so far.
According to the regression equation, a decrease in the quantity and
value of exports from food industries was shown over time. The net
added value achieved through the tomato manufacturing process
based on data from Al-Sindian Food Industries Company amounted
to about 4,744,615 SYP/ton in 2023, so the net added value based on
production requirements amounted to about 22.5%, which is a good
value.

Keywords: Manufacturing, Agricultural Manufacturing, Added
Value, Processed Tomatoes.
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7
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2
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3,610.92 757,131.9 | 2021 3,526 783,874 2012
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A gall el 5 ae ) Adaid bl sac e slaic YU Zall) dlae) (e 1 jaadl
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Analyzing of The Vegetation Land cover

changes in Homs Province between 2009

and 2022 and The Effect of Precipitation
on Agricultural

Abstract
Monitoring changes in land cover is an important issue, to improve
land management strategy and studying the unfavorable factors that
affect on it to ensure food and economic security for hymans. So it
was studied land cover classification and effect of precipitation in
Homs province for period from2009 to 2022 using remote sensing
technique by processing land cover classification maps and
calculating area/ha of each caption of land cover and its percentage
of total area of Homs one.The results showed that precipitation was
classified to five classifications and there were large differences in it
during each year of studied series , and its quantity in some years
was lower than its general average, which had a negative impact on
extent of rainfed and irrigated cultivation in stability sections . Also
resulted exposed land cover classification was distributed to classes
according to the type of it, as areas of arable rainfed land increased
in parallel with decreasing areas of croplands fallow from 2018 to
2022, coinciding with the improvement of social situation in the
country and the demand of farmers for rainfed agriculture with
rainfall increasing in 2018 and 2019. Also resulted presented that
area of arable irrigated land enlarged with rainfall decreasing .

Keywords: precipitation — remote sensing - land cover — rainfed
lands -irrigated lands- stability section - Homs Province.
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Lilall o2 Ll G (5) oy IS 8 mnse g8 LSy L [14] Slay ey halls
2520090 sle UK A yaall Lna)l Aludd) Dl bl o Uaall £558 oo 358
. 2022 oo

Oann Lo st s gl o Cum oaia)Y) o Uall Gt Cilajiia alasial oy
o) eUaal) Cagiia (o Com S gl By S allys Caghon i)l ) L Al)
(2) @) Jsaall b ragass LS AEYL Caghoall 03 Ciny S Cun Adiadl)
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Gana L (V) o Uaall Ciuia Clasie adf G (2) o) Jsaal

LAl
Number Caption Number Caption
&0 oYl elhall Caa a8 I oY) elhaall Caa
shrub or herbaceous cover
20 Shrubland &)yl 90 ,flooded
slaally ) gain adie elhae i3 jpadd
tree cover closed ever green
30 | Grassland eyl 111 ?)eiilje\ ;‘Le‘aéﬂ e
Gk
tree cover closed deciduous
41 cropland-rainfed 114 broad leaved
@:,J\a:\cbj\‘;.th\ M}Hcéﬂ)ﬂ\c«&c
é\)}iﬁ\
cropland-irragated or under
42 water management 115 tree - closed,mixed type
A pall ¢ Aol 3l ozl HY) Llidg ¢ (3lia 15 ad plae
tree cover - closed,unknowen
43 cropland fallow 116 type
o5 ¢ g Cis e e g gi ¢ (lia 15yadsllat
tree cover- open evergreen
50 built-up 121 needle- leaved
aLuy) 'é).b&l\(ﬁbccjﬁfx 3 yadll elae
33 )k
) tree cover- open, unknowen
bare-sparse vegetion type
60 e e 126 e e s .
Aﬁ_)m/d_vl.cc_abl.u )gc&yccjm;o_)#\;llas
oy e
80 water bodies

Al Cladaiia
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Ll V) o Ukl o il Al o (5) A8 S
aoll oiliie 2022 ale 852009 ale e Al a3l Aulil) e
1:400000

.Q land cover classification 2010

o _ws 7

Land cover classification 2009

._é.‘ Land cover classification 2012

[T ) ) 3 109
e e e 414065

Land cover classification 2013
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Land cover classification 2016

..(>.( Land cover classification 2015

o_ws » ) " 1)
e e s 415065

..¢‘ Land cover classification 2017
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_Q Land cover classification 2022

i
t

JORCRNRI0CoNGAE 1§

TONONRNIOCPNAD
H t

Land cover classification 2021

& =2 sa LS cropland-rainfedilall 4. )3l

=) Al 1-2-5

2022 5a5 2009 (e Aded) Jualaal) ol G cdlia) Eua (3) a8y Jsaal
Aol Aplly dabise jraal o i ale JS0 dalisall 4l dajall Gl i
Iag Cua a (131489.969) oy dalue 2016 ale b ilS g aal) Aol
12 2018 ale a5 2012 ale (o aililly cudaf Zaluall ol duhall DA e
dloel b led daliua ST Al 2(179364.167) <l cua 2019 ple e 33l
ol Cus (2193840,026) 538 daluall i o cuilS 5 2022-2021-2020
Sbaally Guaally Oldally Juadlly el Adadd) Jaealaalls g5 ddasl) oY)
Gnalls eyl #lally (il 55l Ao siiall gyaiall SlaiSU ALY ddaal
Lsiad) dphaddl Jolagll il drplally jdlie L)) ddagiye leiali) sday )
LYY (lalie G Lgtiabuey <slis L (g5 I Al el Jlae e Leasysi
o OWadY) Jslan okl ase s Ciliall Clgin LSS ae lialie adls Cua Gyl
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Alad) e )3l davatall ah¥) dalias dasi G (3 ) Ay Jsan

ol dall A/4aldl 4 Hbxall An yal)
2009 3.8 161875.575 0.004
2010 3.8 161831.569 0.002
2011 3.8 161831.569 0.002
2012 3.6 152865.067 -0.430
2013 3.5 152068.267 -0.468
2014 3.5 148496.719 -0.640
2015 3.2 138875.918 -1.104
2016 3.1 131489.969 -1.460
2017 3.4 147929.727 -0.668
2018 3.4 146870.004 -0.719
2019 4.2 179364.167 0.847
2020 4.5 193840.026 1.544
2021 4.5 193840.026 1.544
2022 4.5 193840.026 1.544

cropland-irragated sLuall 3,la) caad of 4y all dac )3 L?_.'a\j\ﬂ iy -2-2-5
‘é.\z\fy\ daw ol (4) a3 dsaall (e it @ or under water management
Aol lea dieg ¢ Al plaall s 50 % 0.6 (S5 0.5 e Cnglii Ay 54l
Ji b Bagd Cua daludl o3 B 0l g cpb ale 9 daliall Ayl
b Aalue 5<l5 2 19657.062 W) dalusy 2013 ale 4 cuilS dy5 50 dalis
)2009 sl die daliall oda 2bajl Adasdle & Cuan (o 27313.963 )2015 oo
2013 ale & laal (» 21544694 ) alal 2012 oo a £(19884.597
ple in oanal) g Y alad & (4 19657.062 ) Lo dalue JBY (mliaiVl
5ye (aliaVL daluall 28 & dugyaall Alulall L dalus Jlef alal 2015
o Lgiile ge DU xingl (& 21215.537 ) layss daluee 2019 Jle s g)al
oy psSil 20222021 =2020405e] 4 (aliah s fagl & 2018 Ao
2017-2016-2015-2014 ase¥) ob Laagd Cua ¢ .2(19991.236) dalull
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led orhaall Jshgll Galiaily clsind) o3a Cijadiy dimse dplime Ay L il
Mg haal) Jshagl g iyl Alad) dy)leall Aoyl culd Clginadl e Jilaally
Aggpall de )3l dacadall sl dalies At cpw (4) &) Jsa

L [l | afAaladl | ag b dad)
2009 | 0.5 | 19884.597 -0.701
2010 [ 0.5 |19904.933 -0.693
2011 0.5 ]19904.933 -0.693
2012 | 0.5 | 21544.694 -0.022
2013 | 0.5 | 19657.062 -0.794
2014 | 0.5 |22780.034 0.483
2015 (0.6 | 27313.963 2.336
2016 | 0.6 | 26204.064 1.883
2017 | 0.5 | 22962.676 0.558
2018 | 0.5 |21033.899 -0.231
2019 | 0.5 | 21215.537 -0.157
2020 [ 0.5 | 19991.236 -0.657
2021 | 0.5 | 19991.236 -0.657
2022 1 0.5 |19991.236 -0.657

delyy S Ayl )Y ol ¢ cropland—fallow el V) 4uh-3-2-5
lsiall DA dalud) 2da & @) dgag (5 ) Jsall e i Gam
by dalue 2010 sl e 2LoWL dsludl @l daa gl
ialua 2016 sle b %5.1 G dalus ,SY Jusil ( 2195200.807 )
Ji ey 201852017 ale b pamlisaiy) a5 & (2219243.276 )ays
L A J8 AL b Al gl 8 ST (55l (aliadl dalual a5l @
SIS bl ¢ Unal) Galie (e % 3.8 Al iy 2022-2021-2020 alse¥)

(2 163106.047 ) dsluas
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Goss sliaa 2025 ale 3 2l 47 alaal)
5)50a A5 Jualaall de))3l Laiadall ol dalues dus o ( 5) Ay Jsas
J il a/Aalill i el Al
2009 45 195273.47 0.089
2010 4.5 195200.807 0.085
2011 45 195200.807 0.085
2012 4.7 202527.548 0.467
2013 4.8 205211.979 0.606
2014 4.8 205660.555 0.630
2015 4.9 210747.427 0.895
2016 51 219243.276 1.337
2017 4.8 206044.906 0.650
2018 4.9 209033.405 0.805
2019 4.1 176357.604 -0.895
2020 3.8 163106.047 -1.585
2021 3.8 163106.047 -1.585
2022 3.8 163106.047 -1.585

(6) o5 Jsaall e itn ¢ Chaadlly et lgaass SN b)Y Alya=4-2-5
ole (e dg paall Aia3l) Alald) (335 buntlly et Coa Audasd dus Cang) 4l
o) o laall LN dalud) Jleal e %0.3 0 (e 2022 ale ins 2009
10909.328 1 & 14.049 (e cpadlly Leelyl Hlasl) ddass dalie canglis
@l 2022 ale ing 2009 ale (e ple J8 b dalually Lol (i L) culSy a
(£3.918 ) Bilis iyl dalise gsana b aleV 3L oo 581 2009 alad agesy
gsana ¢ (27.883 ) Bl Ggyma y g5 ¢ moiha gy elad dAalie poana -
gsll Loaly Wl ((25.972) G)lis Caspea 3 g5 ¢ Blie 1gad slhe dalus
Lbide ¢ Gl tgad elae gsill 5 o) Bhsk spmdll La ¢ Glae gad ot

(20.003 ) — (20.001 ) sl e ey Ji culs
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Gty LtV 555 Aalises A O (6) a8y s

—aall/caption plal) Al | a/Aabludl
Shrubland 2009 0.2 7074.762
Cl yuacds
F 2022 252010 | 0.2 | 7070.842
shrub or herbaceous cover ,flooded 2009 0.003 | 129.453
sbally ) gaia e slhe i 3 pad 2022 i>52010 | 0.003 | 129.455
tree cover- open, unknowen type 2009 0.3 10917.211
oy ra b g 5 ¢z sihe 15y st 2022 52010 | 0.3 10909.328
tree cover - closed,unknowen type 2009 0.1 3676.869
Chy e g s Blaa rgs i elae 2022 52010 | 0.1 | 3670.897
tree cover closed ever green needle — 2009 0.013 | 545,911
leaved .
5l 31yl 5yl 3 ¢ (3lie 15 el 2022 52010 | 0.013 | 545.918
tree - closed,mixed type 2009 0.005 | 201.706
Llida ¢ Glaa 1 i slla 2022 52010 | 0.005 | 201.709
tree cover closed deciduous broad 2009 0.003 | 132.464
leaved 2022 Sy -
BN G e i ¢ (Blkn 15y slke 2010 0.003 | 132.465
tree cover- open evergreen needle- 2009 0.000 | 14.049
leaved 2022 352010 | 0.000 | 14.049

5 ) Gy el il ¢ ¢ stin 5 s sl

eabY) = Al el = lgle il al¥ - elll ) dul —6-2-5
sl aly (7) ) Jsaall e e 1(ADia)) lilall Legaas A sla)a)
s dalue il elaall LI daled) Jlal (e %5.4 el
e s paal) Agieill Aluld) dy dalually duall Gein cdaly o 233463.235
daliay o) b e 5S1 2009 alad b 3)li ¢ 2022 ble s 2009
.(245.059)
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| P ESPN (R VIR TN PEN {1 N CHPNG AVVON PSR
Aggiall dandl) (i 38T (7) o) Jpaal) (8 maase sa LSy A jiiall clbill) Lgplasd
Gl e 2022 ale ) 2009 ale o JSU V) Ul (e sl
il ozl V) dalus 5 sl oY) dalie oL Laa gl (84.7-0.5-0.1)
Sle @la alseY) b e Ji il 2009 e b Adnd) bl gl
de Al Glahedl dalue culSy ¢ (4157823) — (22289) sl
. (20.974) L 3)a oY) 3L e <1 2009

3 Al Glaludly o byl dalies dows gsana &35 o (7)) &) ds

silie o djiies Al bl lgde sat ) )Y Alad) iladansdl)

—aall/caption Al dall /4l
2009 5.4 233508.294
) yall
w=1<ll Grassland 2022 52010 5.4 233463.235
. 2009 05 21121.928
nall Cilalowd) -
e il built-up - = . 2010 05 21124.217
) ) 2009 0.1 3479.177
Al calada il
A h water bodies 57"~ "5610 0.1 3478.220
Byilile gl 48 jiia g dliica il 2009 84.7 3636271.185
bare-sparse vegetion 2022 i~352010 84.7 3636429.008

eahY) Glaliay eball ozl clalus Gn Gsupn BlayY) Glidle duly,
Glabie o Bl Ble (gl 25a5 pte (pi (R psrida)  Ael)ll ALG
Alle Aysinay dule Ll ADe asmgs ¢ @AY ah V) Glaliag dyg el ozl
dalis ey (-0.66577) sysmadl bV dalas ae Ll oY) dalid
sysaal) V) dalie (pn dimse Bl ADle 2ag WS ¢ (- 0.99577 ) )l
bl PA (glaall Jshagl) iy Aagis mgag Aot 13y (0.5917) e bally
@ Al el e e el ldiels (gyhaall Jshagll Galiaily dussaall 43l
Caypais dsaudly Ldsall oliall 538 lgne Jb Cuny (rhaall Jshgll Gali Jla

SN
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ralaliiigy)

L sy s () — Aygpall= Al ) azmlY) Aalie b Al oda cpelal —1
& 33Lu) (gyhadl) Jshagll NV anal laiy LAY ale e 50 dpuiy s ey Lol
iy laiy claluall sda e dgylaall clshgll clpan 80 g Lae alseY) oa
igle Cladaues At el — Glpads il ) e oY) elhall Gl L

A s @ (elya ol
eahY) dalie alisi) ae @ilslly Agdaad) de )50 dallall ol V) cilali 50l —2
sl Guad aa (@ilsilly 2022 ale Jag 2018 ale d aes dladlaa G4l
& Aphall ¥shell Guad ae Adall el o gue)lall JUdly DLl e laa)
)i 4 201520165 2017 sle b dbel) daludl) izl (<15 201952018

gyhal c¥shel)
NV are Rl ae Aug paad) Apiedl Aluludl DA dyg el ol dalis iyl =3
- @bl Jshel)

dealadll zl) ) o dyhaall clshell Qi 8 Fld) jes ik 4
paras Aailalls 401300 QLI peelll 5 madll Jio Al de))3ll o sadiedll
Wie))) dugmas dugpall Aol o sadind) Jualaall 5 o5l Jie syaiall i)

sl Zlaa) saly Jb A

:Proposals cla yiial)

sladll o Dl Al chaall Ay 4 s oo Jledinl) 4@ aladia) -1
cilyril) 238 Alye Jeud Ul aclE 585 e alal) 138 40 Jaay W Slall oY)
b Aala 28K JAY) byl Jilay ce Al 038 2e3 LSy ¢ Al Ay <l il
NV Leninly ALl o Uaall U €al eyl i) 50 S 3 aalus 35Sl Culalisl
L)

@ball Jshagll il il bt €T mual gylaall Jslagll il of L2
Ghliadl & 2 Y sl gylaall Jolagll il 3laliall 3 Lualas iy aiyall
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Gle 3l s oo ale 250 e J (he Joka cVaay et S Al
L sehall dilan s Lilal)

G el Gl e gl dala cuel) el AL clalud) 30453
& 200 e L erhaall Jshaed) b Al Analylly AN A )50 Ol sl
Jsbaell le 0 Al b)) hliadl 8 duliadl cilehay) dasly cale 300
Gals Ol dygpally Adadl) leh ) gl 35ui (s ale 300 e ST (gyladl)
cohall Jshell A Jla b s lall (e Jualadll
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=2020) awse Pla sleny L3l Apalell Gl e B Cnd) gl
il gald) ggand) Leal) Ciin il vie (oS3 adall Cilaa) Ly (2 2021
e «(ppm 200 <100 50) GA3 lyal] @l€ye W (e 3uae HSI5
<0.5) dastd) 5355 Gsanse (% 0.04 <0.03 <0.02 <0.01) 2,4-D licy!
Al sl Jalsa Jolad ey aie 1 JgV) by S Jamays [(% 2 ¢1.5 <1
Aagiall hsill A e B Cpn Aygm A oL (@AY A Om Cpas dealis
caalsl) bl e S (g SO siall Fand ¢ sl ) A caalsl) bl e L3
S el A lad pebial) iy ALK Al giall Cle Ul aparsd Appaill 8 aaiiud
388 Alad ST Lgie Agllad) 380N il oo S alall Chlaa) 3 Aeadil A
o Alie lgans Hras clade JiE Y caly Bl gl AICE s chiaal
EOlalaall 46 e Lgina (PPM 200) S50 Galyeally dAlebeal) i L aalal
(% 91.07) aalgll ) vie 1S3 Aagall clysill dpu iy 388 2 Lallg A yaal)
91.67) alll ye 5a duas (% 88.76) dpall cihysll o SA Lall Ay
o3a (pm Aygine (3308 2sms 2aad Aly (% 99.24) KU oSN adall Ay (%
96.9) S (5 SA adall das & (PPM 100) 5850 alyaadls Alelaalls dleleall
(%
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" The effect of using some chemicals compounds

to induce artificial male sterility in the local Hama

ne

lettuce variety

Abstract

This research was conducted in the scientific research center—
Hama, in (2020- 2021). Seeds of Hamwi lettuce variety were
used. To study the effect of spraying lettuce flowers at the rate of
three sprinkles, with a two—day interval between the spray and the
other at the beginning of flowering with three chemicals compounds
to do artificially male sterility, which is: giberellin GA3 (50, 100, 200
ppm), herbicide 2,4-D (0.01, 0.02, 0.03, 0.04%), washing powder
(2 <1.5 <1 0.5%).

A complete plot random design with three replications for each
treatment and control. The results showed the effectiveness of the
three compounds used to induce male sterility, the high
concentrations of which were more effective. They caused
morphological changes to pollen, lessened their number, and their
small size compared to the control. The treatment with gibberellin
at a concentration of (200 ppm) was significantly superior to the
rest of the studied treatments and the control, as the percentage of

male sterile inflorescences per plant reached (91.07%), the
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percentage of male sterility of the inflorescences (88.76%), the
percentage of non-germinating seeds (91.67%), and the
percentage of total male sterility (99.24%). No significant
differences were observed between this treatment and the
treatment with gibberellin at a concentration of 100 ppm in the
percentage of total male sterility (96.9%).
Keywords: Lettuce, male sterility, floral inflorescences, gibberellin
GA3, herbicide 2,4-D, washing powder, pollen, pollen vitality.
tdadia
AS)yall Apadll ) Lactuca satival. gl Al i
Ll Jleadll (e sag b5l Sile Yaias s callayyy ([2] Compositae
ool il vie 53l [5] Lol a0ty Tpdas 513a]) Lalgine JalS e sliiuy
Eaaas adg bl g I i)y aad Jile Gand o aal (sl cld s
dihie of afing [3] %10-5 sail Jus elsgll Alalyy alad) a8l e A
Lol ol ey cpuall L) Glagall & Jawsgiall a1 jall (asa
4] yan
@S adall Glaa) sl madal) (SO Al Byalds (e 2l Y] Al ()
aball Ay die [16] S0 28 ol dlee = las Julse aal e 228 e lilaial
(Ll Cagan) A8 (uhye V) i ) A glal alsall o 810 catilall 8 g KA
Eiraall (R0 dially syallall o3 ety dafie il e Jsumall 8 g
55l iy JUasy 45065 agall 03¢d o 3 «(Chemical Male Sterility) Uil
5Ly b Lo a1 Fy Aimgl) 550l 2 L) Alee gy Lo SLalY) b
Saall i) ¢yl Aaglie Al
02555 JLES) aae o ol & 5l L] (6 ane 4y g S alinl) Cayay

Sty Sl i aae gl eJalS IS Lgtida g oLl Led ey S5 eLiacY) o0
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