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Agysm cpaes (paes daals el AIS clall 45 o8 . (2)

Apsu ¢3had e ) dpalall Eyganll Aalal) Aigll colaysual) gm0 (3)
gadlal)
ELRSTEN \J\)_m\ Dactylopius opuntiae (Cockerell) 4yl jloall 45,58 38 G
ole spe J5Y lgala o (g 5y s 55 (DIA 4yy5 & Opuntia ficus-indica_jlall Jsia
Ciai Cagplall cont 3y Sall dn gl sad) Cilidanall (any 4y ) o) 138 Cangy 22020
P g B (Ausiall Adhaial) jaall Hoy (Llalud) Adhaiall) (ulil a8ge & 4ds)
gise i bl aise 85y dall sl sae DA i) <yelal 12021 asal
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gl Lagd syl e a5 78.65 69.8 :sSally byl cijri ) a8 ¢ aall 0 e
@Hisn b lalllly 3l Slee YL A5lie cilyysall Bynal) HleeSU Cisall A (& S
sydin ) J5Y) end) Glyyen sk vie (IX%) i) Jaxe qlis o) Juad DA Al
Dol Je %25542 :saall jua el oalse B Sl 3la 4l Ja ALK
e gl Juad 3 saall g Gally xise 8 5ydall Bladl) anse 1212022 au sall
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Some Biological aspects of opuntia cochineal
scale insect Dactylopius opuntiae (Cockerell)
under semi-field conditions in Syria

Firas Assad! , Ziad Chikh-Khamis? and Mazen Bufaur?3

(1). General Commission for Scientific Agricultural Research, Agricultural
Research Center, Hama, Syria.

(2). Department of Plant Protection, Faculty of Agriculture, Homs University,
Homs, Syria.

(3). General Commission for Scientific Agricultural Research, Agricultural
Research Center, Swedaa, Syria.

ABSTRACT

Opuntia cochineal scale insect Dactylopius opuntiae (Cockerell) caused rapid
serious damage on cactus Opuntia ficus-indica in Syria, after the first report in
2020. This research was carried out to study some biological characteristics of D
.opuntiae under semi-field conditions in Baniyas (Coastal region) and Dir-Alhajar
(Southern region) in Syria. In season 2021, the developmental durations were
different according of both regions. In Baniyas the development was completed of
both females and males in 41.2 and 48.6 days respectively, while In Dir-Alhajar it
was 69.8 and 78.6 days respectively. During winter period, there was high
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mortality of tiny instars compared to advanced instars and adults. The Age survival
rate (Ix%) of the first nymph stage until the end of adults in Baniyas and
Dir-Alhajar were; 42 and 25% respectively. In season 2022, the activity season of
D .opuntiae had begun in Baniyas and Dir-Alhajar in spring in: 24/3/2022 and
1/4/2022 respectively, with 6 and 5 generations per season respectively.

Keywords: Opuntia cochineal scale, Dactylopius opuntiae, cactus, biology, life
history.

Introduction 4esia .1
Opuntia ficus-indica (L.) Mill. (—Ss0—&1 G5 0) jloall 2 ay
dadiyall 3)))a IS dpnlal) ) o ylall dleatiall cilall (e «(Caryophyllales:Cactaceae)
(Ingles et al., 2017 ; Feugang <¥lsall (e daall 3 Leia sl o Say Allg ccaléall
SV AL (gl CalaS #1515 oyl DL LAl A28 Cus et al., 2006)
Fitiwy) al. 4813l cilelially Jreatill Mooy 452V K sy dacli cay duda cilalads o

Oe 22my allall 8 aie )y oSld 3 jlall Gy L (Stintzing et 2016 ; et al., 2005

Gy 5yt Leaal (g o)) (b psil (e 2a3 el Al s Al gy i) Y
Al .Dactylopius opuntiae (Cockerell) (Hemiptera:Dactylopiidae) a3yl Hlall
e ledy Jlaall Jsind 50 Tyl D ise 2020 ole dysas 8 530 5V 48V o2 s
casaly 3l ;2020 (lrengys yselig) Alal ) dilaiall ) Ialvial dysial) ikl
sas ccarminic acid cliw)Sl s sa L) ajleel Cilide 45, dall mis (2024
Bl Sy (Al (A anda IS0 &0 (Aly S (g3 B sk & la e Byl
(Ingles ;Bouharroud et al., 2016) 4dlueailly daayually 450310 Glatiall 8 ¢ LualS i

.etal., 2017
il G JSED 715330 6yaUay Gy Lo Vs A5l e 8830) ALl i) 4l Y
e A8l (o a \giaaly canal) sy a Ll )sSA uam Cum (Sexual dimorphism
o JS ) Ay g Aaial) dapie LY 05SE Gan S bl Algs b bl ol
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sanll Slyon o Laslstysn Sasal) i LS jelae 3 a3 olhay Slake s 48 5a%
e 9l Pla e L Jlee) 8 Lagin Suall (Sa g (G ySaally igal) JgY)
lead o lal Qs Lajhiind 2y LilSa it Rigal) Cilysall e ¥ Cum ¢ slailly @l
il il Wyg e e sk WS cbaall Sleall o5l Al (e doalall A5G
aals #Oil e 5)SAall @lysall skl G (8 (ol k) zghall Bala Axlly &)
Gl e elyailly dalall LAY Lead oial o el 38 Wiy ¢ SBI el )
A skl g (3K) ¢haelly ehiell 8 L sk yai penll 13 4l 85 ccaloadll
;Mazzeo 2Lall LY e Laly 385 Vs byl 358l et ) dadad) 5sSA) 2 A5 &
Agla oo Agling Ayt Al el uSall b el (2025 (g5 ATy 2l et al., 2019)
4 (2018) (y5,a)5 Palafox-Luna 25 3 ¢ D. opuntiae el jlall 4y) 58 3y Sa
saadl el 2 selualy %40 Zpas dushayg e 25 B Aas o Aasiaiae gyl
9.1 : S gysall yeally ccaifill o a5 8.65 7.7 1 paiusl HsSAy G JV) g)5al)
ok Gyt ulg clagy 8.2 HSAN (LAKY) ehydall Hoha sae carlyy el e a0y 7.7
Gl cansll e 25 24.5516.8 1 daalill Sl Gl seks i clyysal)
a5y 40-180 LU clagy 35-52 KAl Mlaayl yenll (330wl A il gyl
san o e )l Gl . (Mazzeo et al., 2019) 5Ll Zalial) Cag plally 23l (e Jaadl
Sle ()l Bhlidl &) sl Jamd i Wil ) 5 5y dall e dasal) bl
A8y ain A 4y el 151 e e oY) ((Mazzeo et al., 2017) daal &l J< s
gyl 8 el cdinddiall phall Cagpla (& skl b ke 5y5e <l 8 Hemiptera
skl Adlia 18 G yall dpeatl duglally 21 5yl s JE Laihy cdaiipall 33)5al)
DA% dal) dgshall (mliaily dlealiasl ol )hall A3 ¢ i) Ol ¢ (D. opuntiae) 3all
LY s Cun ¢ ppraall Hlee DU I ali by dall Crsall Y ara wdyg s gy
ve Gh8ll g S Z)A5 &l LS 0p 35 G458 Hlall Aapa g i) vie ) a g (0
4,58 5yda Cunw 281 LEI-Aalaoui et ;Mazzeo et al., 2019) (al., 2020l 3)) sl dsya
a3 bussiall (s (3hlie 8 Jlall Jsis 35S sl D. opuntiae de il el
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Cle s lplmly 4801 a3 )y il o sela Leg s Leiie i dpyp ia
Cua (Lo Aaleiall Dpanpal) laslaally byl Ady aaad) A5l 6 Gumadall Ledlac|
o Alial Caad Cagplall 8 48V e dunglondl Culiisall (ommy Al L)) Canl) 136 g,
Cigall s ol ydall Hokaill 3o 1 a5 45 o dngindly Llalud) (piilaiall (e JS
e Jlal) aae s 4l ey syaall Tl Gyl co il Juad Dl salll Jusd Pla

(pesall) plel

Materials and Methods 4&i)hag cuaal) ajga .2

ooshyb Aailae 3 bl 8 Y1 imise 82022 52021 Gpasssall DA Candl 33
Ande (5 oS 2 2y o iy ¢ )lSa 0.5 ale Hla Jin (8 o)) ALl e
by e Carcag Lo 80 1y aisall adty 2050 el mlas e piing el
ailae b jaall y a0 ) pisd) Ll dlsin ae 870 dpladl ekl Jausy Janays
&y Bdad ()-8 Qigia oS 25 day o ays USA 2 dialiwe Jla ia B cBdad
5 Al Nshagll any Jamass Cilag la Cia bu 3 el aisal) 5o 628
o bl wise (o Al 558 (DS 2l Gldaed) e Jsmall 5L Lsi o 26150
Cisag Adand Al )l Alans (e sl 500 pdse i dsall sl S Aaladl Ayl
Shall Glaja (e IS cla b Cua (Rae )l dpalal) Sisanll Aalall Zapell da)ll) aall
Pha 4y il Jshgll cluaSs Al d55d)l) ) ALYl e gially Laally Lled)

2022 5 20212 ppan sl
e O, ficus-indica laall il e Laslas lasl 20 HLasl 4 uhall adse (o JS 3

2 aany panal Gzl JSg)5 A gl adl Qb ity caine Laydiey Calad (i

&S Capall Gauadl paall (o Jiliy (1:1) Loy (Apsane 32k) Gusaiadly QLA e (g5

Apal) Slall )88 5ydas Lede Aailaian (gsie shal @ Aalal Cruag ol g Capl

olsll iy Cus ((2016) (5T Vanegas-Ricola S il 4aykll ay D .opuntiae

sl pana) b dalll #1368 (38l Blcan sl Jsis (e Cined) Llas Jlua

sy clgall lyysall Jaws o(Crawlers) Amiall Jo¥) eall cilyyead (jmpei S delu 24
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10 (amin Jaal) Gagyls 3 slall paal cinag & dslaad) #1581 il gl ala)
oo palitly cihd o aay ()80 10) At/ janal 2 Jarars 2l 0 Adlusey 520 Lie Ll
O ala & (gganl) (e Aol 48 dayg (Lpseall Jalsall o gileal) (Uspe) Jiie il
oy o(alas ) AP Gy s phainls 5 IS e J5Y) ealls Slyysa 10 )il
El g5l shal & lpsall Bl bl e (Jeaally Ay 200) Liasy sk dastie
pise Algd (Jin Lpapl) Aaliall Cadiy (Laadl oy (slil) Awlall 2Bse 8 <2020/8/1
lashaly cayastiuall Guraaliy DRG] (3 Y1 sand) ilen sl dalia gy 2021
I aadl e skl 330 Jaigia o DU Gall Ahiall DA e il LS L gl Jagd]
saa b ugie Coua aaall dales #3 il agla seds Alhay el all S jeall
Sl E ) s e alaie YL ds il byl Y Eigall U jead) iyl lal)
cpanll gums 355 (anll aamy J8 Lo 558 il s LS caadl) QS alajly aaally
i (S enll lagie Cind 38 S bl ) Al WL lY) sla Ayl s
el Aaslie o LS LARIW S jee b igies pdeill sae la gl 3l ysela
Aaglieg Auhall adge A 1) e lyysha calesT oAl by e daalill cilyysall

ARV pding gal
s cloa DA (e cdilaie JS ekt DA 35 3all 4 pead) Jadpall Cogall s Co vl
I 220 Clamy oIV eadl Gilyysn (e o) X Agpenll Aayall 4y 3 X dpal) 23V
e (OX%) Lisall 3 Ly siall A wall Cayism 2 oX Apenll Alspall Algs DDA (dX) il
.(Sun et al., 2020 ;Portilla et al., 2014) gqx%= dxx100/nX Ahall (e 4yec Alaye S
IX% = : a5 (1999) Stiling alaal (usie i) %IX el Joxe o LS
any el Alay 8 alaY) aae g ox Alapal) die Zual) 2)EY1 a3 X Cua (nxx100/n0
Oo il Jumd PS5y dall Gaglie cadd (2021 ase Aulgd) Bydiall Ll iiil) anaga gl
aadl Glyen (J) el Glyyea e IS (N0=100) 28 100 hiiwl GlSa ales Pl
¢ Ll amy Al WY1 dae uds (ueBsall NS 8 oSO (ildg Aaalil) CulY) ¢ B
P Ggall dyiall il G & ((NX) pdge IS 3yGiall dyyand) Jaball ol &) aiiga
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.(Kakde et al., 2014) qx%= 100-nX :a8lall (e adse JS 3 45 Gall skl ¢l
ans o Agled Jing (2022) ) pus sall any & Bpiall Aiall el D Jalial) Caliil e
Ay yaal) Al Cagplall e 5y Gall Jla¥) aae A jea Caagas (2022 e A4led) sal
b Jleall dae (ol (gylaall Jlagly A al) A5kl 3l Aays 1y Aulpall adsal
GV e Al gV el el e ol ae (DIA e 4y Sl 4830 L)
T e (e 3% 3) 2o 9 wialisa Jloall 5l e ape anin Adpall oaBige (B anal)
Lossie Jiay Gy o( @) e 10) wise IS (o panal] e sl B Janays « jloall
o Al oo Al o3y Ly Lol sie A (Lol A5 ))) clyysall o 220 ]
(Vanegas-Rico et al., 2017) 3iall

a1 «Comeletely randomized blocks aly-dall ALlS hleUadll avanaly 4 ail) Cianna
Lgixall 5w 2 Analayse of variance oulil) Jaad il alasi by bl Jidas
¢l ¢ haY One way anova aaly dele Ll culall Jalas jlad) aadn ) dus 0,05
rise & sk DA 5y sl usall L Jale 1y (5an e JS) 48l aaa) ciljli
Jomd DA 5y 3l Csall s Jaley Al aise g3 5piall Holaill 5ae Jale Al
Slaan ) Jalail) zealiyy sl wly 8L aa) Jilasl ¢y sals ciul s bl
.Genstate 12 <blull

Results and Discussion 4&8lially giliit) .3
Alal) cldaeal) 1.3
ad il Con gla SV g aal) g (el aBse 8 Gl je 8 OIS 12021 g
OIS s S cpm 8 o1 dsadl) il e 039,21 5 32.48 5 all Ay Lanisie
sl Gl (PIA g cos 3495 9.77 salall dayn o wigie 4 &l G sl V) 58 JY)
a3 %36-68 5 Uiy aige b %64-70 (i deail) sl ) Cingli 12021 alall (e
il o ae 48 5404 tadsall (8 (gyhall Jlagll S L Cixlis < aadl
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Can Bha SSY) 4 caall g el (8 bl afse (Bl el OIS 12022 aaga
O 3 OIS G (B el e 010 38.65 5 31.25 mphall Ay hugie 48 &
Ciaglyi Lag o 0.43 5 6.96 1yhall dajs o gie 4 iy Cum Bl J8Y) 1 AL
AaaS Cirlys « pmall ya aBse (& %33-70 5 oslil adise (& 061-72 (G dill dy5ha)l)

il e as 89 5 608 :opmisdl b gylaall Jlagl

bl Jlaglls % Gar il dyshajlly (b gially Laalh elalall) shal) oy Jana 11 Jgaal
2022_5 2021 u‘“L‘; d'); c_).;aj\ 399 u.n\:u\.\ :&.»bﬂ\ 6’554 Lé ‘Lﬁ)ﬁ-‘ﬂ\

2021 pusall
Al by
Lgh Bl cda e Igh Blad) cla o el
PO g L e B S oLl W e g
66 2.33 15.39 8.48 190 67 9.16 1911 13.62 2 oS
61 3.02 16.56 9.32 10 70 9.31 19.3 13.89 Ll
54 491 2056 @ 12.44 80 63 9.79 19.05 1451 BN
33 8.63 2782  18.43 40 61 12.17  23.74  18.07 Ol
32 1399 3518 @ 24.62 10 67 1595 2699 2215 i
33 15.83 3547 2535 24 70 18.69 26.86 24.08 O~
38 20.03 3796 @ 28.64 0 69 2248 3168  27.55 DAl
36 19.74  39.21  29.02 6 68 2317 3248  28.34 <l
39 1539 | 3391 @ 2437 7 64 2111 | 303 25.9 Jsb
46 10.89 2936  19.95 48 66 16.7 2755 2228 1 Cpni
64 5.79 23.04  13.96 25 68 13.33 2522 19.09 2 (p s
68 3.49 15.87 9.33 325 70 9.77 18.77 = 14.03 1 oss
2022 pesal)

70 043 1362 65 125 72 696 1585 115 2 o5is
65 289 1763 969 140 70 832 17.76 13.3 Ll
60 203 1583 882 92 63 6.79 1576 1158 B
42 941 30 1952 28 61 12.38 244  18.89 s
38 12.62 30.82 2242 105 67 15.08 2557 21.06 By
35 16.86 3561 2656 22 70 18.85 27.93 24.36 Ol
33 19.49 363 2762 O 69 2154 29.83 26.46 5543
38 19.64 3865 2847 0 68 2328 3125 27.69 .
45 1711 3573 2612 O 64 2129 29.25 26.26 Jl

o O o o
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55 12.49 | 29.08 20.93 12 66 179 | 28.49 23.38 1 Cpnis
60 7.25 20.72 13.73 68 68 14.04 2331 18.14 2 (pis
65 3.79 1486 9.01 88 70 9.94 20 14.75 1 oS

tAaglgnl) cilidanall 2.3
skl 3aa .1.2.3

D el jlall 4y, 583, 3al (Crawlers) 4 miall Jo¥) jeall cilyen daglia cjell
) age b leliie 15l el s el ) 2161 ) el ey 3] < opuntiae
(We) bhiial & ey e slaall 215l o 5y 55 Ledsad Cum (g (aadl s (ubil)
OS5 i 4 (el Sgld) 1 (585 S5 el 5410 e Brraa Slesena (ana
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4 gaad) WL g Ao )30 o glad) Abeales uaaa daala ddaa
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2414438 755+538 @ 28.5+#3.68 54.9+8.38 @ 61.7+x4.49 57.5+259 @ 30.6%3.5 55.1+6.67

3544298 68.4+3.62 28.2+391  65.5+542 57.844.64 539454  30.5+3.59 43.9+5.5
42.3+2.11 64.3+10.6 27.4+#3.77 61.7#565 @ 5224396 54.4+3.43 32.7+3.83 39.9+5.8

48.1£5.62 61.9+8.42  25.2+#53 63.4+3.33  52.8+4.26 50.8+5.63 33.4+3.23  38.1+5.58
51.946.11 60.9+6.64 25.7+4.83 65.945.1 49.4+3.33  53.1+4.6 @ 354%4.06  35.2+6.69
53.846.12 63.2+3.25 24.4+3.77 68.4+4.69 485579 50.3+4.69 38.3%549  33.1+4.12
61.7+6.63 = 56.848.09 @ 25.1+4.65 @ 67.7+4.34 = 44.4+497  47.9+4.99 4254529  32.1+4.55
65.843.19 57.6£7.6 @ 24.5+422 69.6+5.66 44.9+5.02 40.6+7.35 48.2+5.02  30.3+5.27
72.746.84  55.3+6.49 = 2524553  72.8+4.87  43.3+459 38.5+6.53 | 55.1#6.1 31.4+4.32
78.349.32  56.2+7.52 < 24.4+3.74  67.9+4.62 421+4.04 34.7¥442 62.1+6.57 27.8+5.18
65.9+2.8 54.9+7.6 & 25.3+442 @ 63.8+4.56 423429  33.3#5.01 704756 @ 27.2+4.26
61.746.53 54.2+6.67 25.7#5.03 = 65.2+5.13  40.4+4.37 33.5+5.08 7454577  24.8+4.28
61.1+6.67 48.3x2.98 24.7+3.8 62.4+3.77 447419 34.6x2.67 82.3+6.44  24.1+493

- 49.3+2.58 = 58.4+5.6 43.8+2.97 = 88.346.51 =

(Ol 14 gyl 53all Jg¥) enll Clyon sels Jinas o 388 ¢ aall 50 afige A L]
74.8+7.46 laxic Ciald ol 22 F)l 59,0 Ciliay s 5pball Lanall Z8USH s
& (6 Jsaall) (el AN 2l uigia) Sl 5l e 2 n9/(Jsl sae) dpes
il 2022/5/1 705 Gsinme S cliay Jia o)l 138 e Gyaael) AESY el
) Jal aasal 1aa J iy Jally Pan9/(Js) see) dpsa 24.945.04 gl
i g YL 5ydall dpaae) RSN sy 5L (2 JSall) Logy 47 5o el (535 5yl
) dyss 96.1£8.54 L ugidly Larie cuald 2022/6/4 Fylis 5,0l cul o
Nl ay Al 13 aey GalAL 5y dall sl ALY Gl & Cau9/(d)
Can9)(Jsl ) dyss 20.2 £3.48 1hausially larie alyg 2022/7/14 by (s5ise
ALK il 5L Lagy 58 saal i) sdg gy dall G Jaad) sl e JS iy Uil
L widl i <ald 2022/8/1 &yl s )Ml ay e g iYL 3y Zall dpasall
13a 2ey (aladi¥l 5y dall Anaal) 286SY iy 3 2o u9/(Usl see) dyyes 62.1£4.33
36.8+3.29 :lausidl baie <l 2022/9/13 sy gsivse 53Y ciliay s )l
60 5l el 55 3piall CHE Gl Jiaiall 1aa < Ul Pan9/(ds) ) dpsa
Gilas ae el cilpsall el AT G AN B Jaall e IS a6 (im clas
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Dactylopius opuntiae &jaall jluall 45 88 5 jdal o ol gl Claanal) (ary 4l 33
L) g (B Aolial) Ciual cig Bl B (Cockerell)

s b 1l DA Laaysha iy g (Al Agdayl) (alidsls) dadiyall 5))al
cadisl e o 38,65 36.3 ¢35.61 thugiall Lall 3)all cilaja Led cualy s il
ciald lyia 2022/9/30 s 55,A cilaay s g YL 5ydall Ll A8 @iy &
8yl Apaael) AESN iy & o u9/(Js) see) dpen 88.5+7.36 L ussially laaie
laaie cialyy 2022/10/30 fpply (ssie (S il ay s gl 13 aey (alaasyl
bl diall el 3 Jiy Jully Pas9/(ds) see) Apsa 27.944.14 sl
B ciliay a g LV bydiall Apnael) ZEES oy L Lagy 47 32al il (g5 Byiall
iy @ 2ad/(Js) sae) 4)5n74.946.26 hausially baaie <l 2022/11/10 Fpb
Gl e (A Gl ag s gLl 138 amy (Rl 5y Sall Lpaaael) 23U
Al b sy Can9/(dsl sae) Aysa 29.943.44 sl baie cialyy 2022/12/2
Vs Guelad) Jeall sl Jaa J< i b g al) bl Ldsiag 5y dall Ll

(2 Jil <6 d}ﬁ.ﬁj‘) Ln}.\ 3354l il L,,Smj 'é)ﬁa;ﬂ

D. opuntiae auye sl Hlo sl gy S5y Sal JV) jasll Glyjsa 22 .6 Jgral)
Caglll 82022 anesall A (colbinal) Cilad¥) s 5ie) lanall 51 (30 20 500
(Rasial Ailaiall) asll 0 algl RSN Coa

1osils 2 ouds 1ol Jsb < Jss cws g Sl Z‘:(
2.5

29.5+3.44  34.8+348 78.2+4.7 19.843.58 62.1+4.33 29.9+341 91.9+53  33.2+2.85 0 1
29.9+3.44 | 36.1+53 @ 75.1+4.95 20.843.76 59.9+5.59 29.8+4.21 92.9+57  33.2+2.85 0 2
29.8+3.42 34.9+6.47 72.2+7.05 19.1+3.75 55.1+6.11 30.843.39 94.8+7.72 30.2+2.74 0 3
27.9+251 | 38.1+497 65.9+6.06 18.843.22 53.8#5.51 27.9+3.66 96.1+8.54  32.6+2.6 0 4
28.8+2.2 42.1+6.65 63.6+4.38 17.7+2.07 52.2+5.88 27.6+4.34 89.9+4.25 31.9+2.92 0 5
26.9+2.18 | 47.9+45 @ 65.2+5.88 18.9+3.28 49.8+7.77 27.2+2.65 88.4+3.7 @ 32.9+1.37 0 6
27.1+144 5444842 63.1+8.6 17.1+3.54 47.9+6.1 27.1+438 79.2+553 31.1+2.68 0 7
26.7+2.18 63.9+5.68 61.9+6.64 17.9+2.84 46.5+3.82 27.8+3.76 74.2+8.29 32.2+1.68 0 8
25.1#1.37 | 70.1+5.48 61.2+8.03 17.9+42.96 43.8+3.79 26.9+5.15 63.1+4.72 31.84£3.55 0 9
2490+246 74.9+6.26 < 54.9+568 17.8+4.41 40.8+3.48 25.8+3.76 65.7+3.24  30.1+3.7 0 10
2414242 | 71.1+6.15 44.8+4.28 18.8+2.09 32.8+5.92 24.8+3.29 63.848.43 30.1+3.28 0 11
23.9+196 62.9+6.62 43.9+4.7 17.2+352 348447  24.4+3.67 64.8+6.01 28.2+2.85 0 12
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Lﬁ\b@\}@\)}\?#\m uaaa daala ddaa

ssg oile gumed fdi e el el b 2025 e 10 231 47 alaal)
23.8£1.98 62.1+4.2 43.1+554 16.2£3.25 34.24545 23.8+3.91 62.9+7.83 29.5+3.47 0

23.8+1.31 60.4+6.5 | 426589 17.4+248 29.8+3.04 20.2+3.48 59.846.33 27.8+4.15 12.4+1.28
22.9+159  59.9+583 40.1#5.1 17.1+2.99 30.3+3.69 21.2+3.19 59.9+6.15 27.1+4.62 24.1+4.79
22.8+147 56.1#6.1 | 39.9+582 18.1+2.88 29.9+3.21 23.8+3.7 59.845.63 26.1+5.64 @ 37.9+4.09
22.2#1.39  55.1+5.15 40.8+5.28 20.2+3.48 27.8+5.15 28.1+438 60.845.15 24.945.04 41.9+5.17
22.8+1.68  54.9+513 38.1#5.7 22.843.61 26.9+4.04 2524415 58.2+4.75 30.2+3.99 43.8+5.07
2224139 535477 37.9+4.84 241+433 27.1+425 26.2+4.23 54.1+9.58 34.8+3.25 47.2+6.46
21.8+1.87 | 54.9+493  34.9+3.31 29.9+7.32 259+5.38 3114497 50.9+8.26 40.745.44 58.1+5.62
21.841.54  51.9+3.1  349+#3.6 35.1+3.21 25.8+6.32 32.8+3.04 49.9+7.23 47.1+8.23 64.5+6.88
19.9+1.96 51.1+3.69 33.9+2.8 38.9+591 24.8+446 34.1+2.02 50.845.84 54.9+6.59 74.8+7.46
20.8+£1.68 | 50.9+3.72 33.1+2.33 45.1+7.35 27.1+46 33.243.82 49.945.02 46.9+4.04 64.8+4.02
20.1£1.54 | 47.9+2.88 325+2.76 52.1+4.7 24.8+2.34 35.1+3.9  48.1+4.81 55.1+6.72 59.845.73
20.1+1.85  42.1+3.84 33.1+5.08 54.8+6.21 25.7%#6.22 41.1+433 40.2+2.34 63.1+6.82 55.1+58
19.2+1.54 39.9+6.24 31.9+3.47 58.2+8.63 24.9+3.84 41.8+4.93 38.1+3.03 69.8+4.49 45.1+6.34
18.3+1.81 38.1+5.17 30.1+3.41 6524825 24.1+299 4484526 35.3+4.2 77.1+6.98 37.8+3.45
16.2+1.87  35.1+6.31 | 29.945.64 74.9+5.19 24.1+39 @ 55.1+6.6 33.9+3.98 85.8+4.98 36.2+4.51
14.9+1.37 34.1+527 28.9+4.48 82.2+7.88 22.9+398 56.9+6.57 33.8+3.88 88.1+4.99 35.4%7.18
14.8+1.22 33.145.98 27.9+4.14 885+7.36 24.245.11 58.4+8.86 32.8+3.45 90.1+8.08 33.9+5.83
14.8+1.03 = 29.1+4.01 = 23.9%£3.96 = 59.1+9.53 = 89.8+7.45 =

(D. opuntiae) sydall o 223 :2022 amsall DA Auhal) xdse o A5E DA G
gy ol Al cigdalodl dilaidl) & Gully wd gl Agliall Coai Cagylall 3 Jlal 6 culac
sydall calael 2 Ay giall Aikidl 3 sl e adse 8 Ll phall clagy 8 S o)
ol wise ( Bhall @ilayy oyt e o dua Al (aan Cag bl b Ll 5
Slayd) Spfiall sl dulia Tasa gl Lagas 45 sall puige DA (Rlalud) dilasall)
Ajlie pausall (3 Jlanl B 10 o 8ydall e (L Aadipe Lo sk g Alina 3)a
o o phall Glans g i) o (Rusia) Asluiall) Jaall o aise (A Jlal ey
Gl LS alead) el Hall oo L cdgaall k)l aliaily Canall Juad A jaal)
Cog ll) Aagi il adpe B3lie S IS8 paall o pige b Bl o gy dal
dse Ajlie jaall 50 adse gl IS il il (s Bl Sl a8 as) 52,0

& G il 22a5 2022 anse dles DA (ulily
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Dactylopius opuntiae 43« All juall &; 58 3 jdal daa ol gaal) cillanal) (2 sy
L g B Aleal) Ciai g Y A (Cockerell)

b Jal 4-5 Baall Cagylall b gy Sal) o (1 (2019) (s3T5 Mazzeo o5 L
galid) Gyl a4l
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TP i e e BTSSR B PP Q- Jabiasy - - -
I Gl (AN 0 J ¥ 0 s

e (Leswd) D. opuntiae dypejill jluall 4588 55dal ) jeall clyysa 230 1 JSEY
ooy gl Alial) Cana Cag ) 8 aaydiall Jual 2acs (50 (e 2o 9) bl 21l

2022 avse P (Adalidl dilaidl)
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e (Leswd) D. opuntiae dje il lall 3388 sydal ) enl) il 2 .2 Jad)
o sl Alaal) Caas Cagylal b syl Jlal sae s (sl (e 2o 9) Ll £l
2022 amise (Apsial dihiall) jaal)

Conclusion <laliiiuN) .4

Agliall Caaal Cagplall 8 layskas DA D. opuntiae e il sleall 4y, 5yia il -
5o (b skl Cua Bl ) Aaliall Cag Il (Laadl a5 el Auhall a8se
Gadipe Cige A e sk DA 3y-fial) Cuiley ¢ paall o aise e g I8 Gl
sl Aledl ISV aad) ilyysn Jsms Allain) Cialy Cam hnall dysall JleeSl Eala
il e %25 542 :(IX%) aall sy el adse & (sS3EL) dalll) iy
bl adge e JS 8 el Jumd DA sydall syiall Hlee U Cgall dpas ) -
fise (b ialdy iaidiall phal) Cilajuy el ase 8 ald (grlaall Jlaglly 350
cilae| Cum caall Joad Aylay 3 Aol adge & 5ydiall LSl ase fayg ¢ aall
(m59) ale/Jual 5-6 (1 Byiall

AEY) ASaalinns nslon ped B (Aol Bshad A bl G e Janiial) il JS i -
el dpa 5ill pa el AndlSall Glilae elials clilia 350 (8 Jaxill 4380 e lsall naais
Y o) el ALalSia 53] aling aons Congy ALSall Slall g
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Statistical estimation of the irrigated potato
production function (spring season) in
Hama Governorate

Abstract:

This research aims to estimate the production function of the irrigated
potato (spring season) in Hama Governorate through a random sample
of 134 farmers for the agricultural season (2023). The results showed
that fertilizers of various types are the most influential variables on
potato production, and their elasticities are positive and less than one,
l.e. they are used in the second stage of the production function
(economic stage). This means that the mixing ratios of production
factors are consistent with economic logic. The results showed in Hama
center and the holding category (2-9 dunums), it was found that the most
influential explanatory variables on potato production (spring season)
are the amount of phosphorous fertilizer used (kg/dunum), potassium
fertilizer (kg/dunum), and balanced fertilizer (kg/dundm) The
production elasticity indicates that an increase of ( 1%) in the amount
used of each of them leads to an increase in production by 12%, 11%,
and 45% for each of them, respectively, and the significance of the
increase was proven for all elements at the 5% and 1% significance
levels, and the value of the coefficient of determination indicates that
about 77% of the change in the quantity of production is due to the
change in the quantity used of the mentioned factors, and the F value
indicates the significance of the model used.

Keywords: production function, irrigated potatoes, spring season, Hama
Governorate.
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Abstract
This study was conducted at the Marj Al-Karim Research Station of the

Ministry of Agriculture in the countryside of Salamiyah district in Hama
Governorate for a period of three months, from 29/8/2023 to 28/11/2023.
The aim was to study the effect of adding different doses of nano—selenium
to the rations of Awassi rams on some reproductive indicators (sperm
count, percentage of normal forms, immediate motility, motility after one
hour, and motility after two hours) in Awassi rams. The experiment used
12 Awassi rams, 3 years old, and distributed into four groups, each of
which included 3 rams. All groups were treated identically in terms of
nutrition and care conditions, except for the type and quantity of selenium
added to their rations. The first group (Control group) was given mineral
selenium, while the remaining three groups (the experimental groups) were
given nano-selenium at the following ratios: Group 2 (0.3 mg/kg DMD,
Group 3 (0.4 mg/kg DM), Group 4 (0.5 mg/kg DM). The results showed
that adding nano-selenium in different proportions instead of metallic
selenium led to an increase in sperm count in the semen, an improvement
in sperm vitality and effective motility, and an increase in the percentage

of normal sperm formes.

Keywords: Nanotechnology, Awassi sheep, Nano selenium, Rams,

Reproductive indicators.
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| Intelligent Materials Pvt. Ltd.
Village: Sundran, Teh: Dera Bassi, Punjab (India) H
Tel: +94.6779880077, 9779550077, 9779238252 ® RAn \,,_.ﬂ HEL

Fax: +91 22 66459880

Specification Sheet

Selenium Nanoparticles
(Se, Purity: >99.9%, APS: <80nm)

Stock No: NS6130-01-171, CAS: 7782-49-2
Product : Selenium Nanoparticles
Stock No : NS6130-01-171
APS m
CAS . : 7782-49-2
Purity : 99.9%
Color % Gray To Black Powder
Density : 4.81 glem®
Molecular Weight : 78.96 g/mol
Melting Point 3 217¢C
Boiling Point H 684.9°C
Main Inspect Verifier 3 Manager QC
Certificate of Analysis
Se 3 299.9%
Cu : <10 ppm
Hg . H <10 ppm
As : <30ppm
Sb : <10 ppm
. Te H <70 ppm
1 Pb 3 <20 ppm
Fe % <50 ppm @
Ni 3 <20 ppm
Page 1 0f 1
; @ www.nano;hel.com 2 sales@nanoshel.cor}
f £} @nanoshetz @nanosheis ) @nanoshd
|

5 agaiilioad) 5310 NANOSHEL Zuaigl 4$yal) Julas :(1) Jsi

/20~ 30nm

/o5 _220m

“38.0%6m
- 43nm

(IS pgaal) it oIl aguibid) ciliyia dladl uld 1(2) Jsi
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Effect of Spraying with Ascorbic Acid and
Gibberellic Acid on some Vegetative Growth
Traits of Yellow Corn under the Conditions

of the Eastern Region of Homs

Maya Al-Muhammad @ Prof. Dr. Ahmed Mouhana® Dr. Fadi Abbas (3)
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Engineering, University of Homs, Syria.
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(3) Research Director at the General Commission for Scientific Agricultural
Research, Homs Research Center.

Abstract:

The research was carried out in Al-Sankari village in the eastern region of
Homs Governorate during the year 2023 on two genotypes of yellow corn
(the synthetic variety Ghouta 82, and the hybrid Basil 2), to study the effect
of different concentrations of ascorbic acid and gibberellic acid on some
vegetative growth traits.The experiment was designed in a split-block
design with three replicates, where the gibberellin spray treatments were
placed in the main plots and the ascorbic acid spray treatments were placed
in the split-plots and the genotypes in the split-split plots. The results showed
an increase in the values of the studied growth indicators with the increase
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in the concentration of ascorbic acid spray, and the 300 mg/L treatment
achieved the best values in plant height, ear height, plant fresh weight, plant
dry weight, leaf area, and crop growth rate, which reached, respectively:
170.4 cm, 111.9 cm, 336.1 g/plant, 66.0 g/plant, 7528.8 cm?/plant, 8.91
g/m?/day.The studied growth indicators also increased with increasing
concentration of gibberellic acid spraying, and the 200 ppm treatment
achieved the best values, which were, in the previous order: 181.3 cm, 111.9
cm, 346.0 g/plant, 73.2 g/plant, 7727.1 cm?/plant, 9.20 g/m?/day.The results
also showed that the Ghouta-82 variety outperformed the hybrid Basil-2 in
all studied traits.The result concluded that the Ghouta-82 variety
outperformed when sprayed with ascorbic acid 300 mg/L and gibberellic
acid 200 ppm, as this treatment achieved the best values for the studied
growth traits.

Keywords: Ascorbic acid, Gibberellic acid, Variety, Vegetative growth,
Yellow corn.
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Non-Governmental Organizations' reliance
on media in agricultural extension work in
northwestern Syria

Abstract
This study focuses on the extent to which NGOs operating in northwest
Syria rely on media to implement their agricultural extension activities. The study
examines the increasing challenges facing the agricultural sector, the urgent need
to improve food quality and increase productivity, and the need to provide farmers
with reliable information sources that contribute to promoting sustainable
agricultural development.

Data was collected through a questionnaire distributed to 16 Non-
Governmental Organizations concerned with agriculture, distributed across four
main regions: Idlib, Jisr al-Shughur, Harem, and the northern region. The data
were analyzed using SPSS software, version 24

The study results showed that 94% of these Non-Governmental
Organizations include agricultural extension activities as a fundamental and direct
component of their projects. It also showed that 44% of the Non-Governmental
Organizations have cumulative experience in extension work ranging from three
to six years in the field of agricultural support. Regarding media use, the data
showed that Non-Governmental Organizations rely heavily on it to update and
develop their advisory content. WhatsApp ranked first in terms of usage, at 75%,
followed by Facebook and YouTube channels.

This reflects the shift toward leveraging digital media to deliver knowledge
to farmers in flexible and direct ways. One of the most prominent advantages all
Non-Governmental Organizations agreed upon was the ability of these media to
provide and disseminate information related to modern agricultural ideas and
technologies. In contrast, most Non-Governmental Organizations suggested
holding awareness seminars to inform advisors of the importance of these media
and how to use them effectively.

The results emphasized the importance of increasing the use of digital
platforms, especially WhatsApp and Facebook, and recommended expanding
agricultural media awareness campaigns.
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Population dynamics of the predatory flower
bug Orius laevigatus and its prey in a cotton
field in Hama governorate, Syria

Sliman Sliman!®2, Ziad Chikh—-Khamis? and Mounir Al-Nabhan?

(1) Department of plant protection, Agricultur Faculty, Albaath University, Homs,
Syria.
(2) Department of plant protection, Agriculture Faculty, Albaath University, Homs,
Syria.
(3) Hama Research Center, General Commission for Scientific Agricultural

Research GCSAR.

Seasonal fluctuation of the predatory flower bug Orius laevigatus
(Fieber) the populations and the most important factors affecting it
were studied in a cotton field in Hama governorate, Syria during
2022 and 2023 seasons. The emergence of O. laevigatus in the
cotton field started with the emergence of cotton flowers at the end of
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June 2022. The highest density of predator adults was recorded in the
second half of August both in 2022 and 2023 with 2.4 and 2.3
adults/flower in both seasons, respectively. Thrips tabaci Lindeman
populations were observed in the field at the beginning of flowering
and reached the highest densities in the third week of August in the
22nd and 23rd seasons, coinciding with the peak of the predator
infestation. The cotton whitefly Bemisia tabaci Gennadius and the
cotton aphid Aphis gossypii Glover appeared in August and
September of each season, while the cotton leafhopper Empoasca
lypica de Bergevin was present throughout the season. The
correlation between O. laevigatus nymphs and cotton thrips nymphs
was moderately positive in 2022 and 2023, while the correlation with
whitefly nymphs was weakly positive in 2022 and moderately
positive in 2023, while the correlation was negative with cotton aphid
nymphs in 2022 and 2023. The correlation of O. laevigatus adult
populations during the season were positively correlated with the
temperatures, daily average and relative humidity during the period
from July to September in both seasons, while the correlation with
the duration of solar brightness was weakly negative.

Keywords: Orius laevigatus, cotton pests, numerical changes,
weather factors.

Introduction deiia
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Heterosis for Some Productive Traits in Half
Diallel Crosses of Bread Wheat (Triticum
aestivum L.)

Abstract

This study was carried out in the Agricultural Scientific Researchs Center
in Tartous during (2021-2022 , 2023-2024); six bread wheat ( 7riticum
aestivum L.) genotypes (certified varieties and promising lines)
Douma68538, Douma6, Golan2, Douma66594, Douma50205 and
Buhouth8, were used in 6x6 half diallel mating design in the first season to
get 15 individual hybrids, which were grown along with their parents in the
second season in randomized complete block design with three
replications, to estimate Heterosis (MP) and Heterobeltiosis (BP) in F1
hybrids for traits, number of spikes per plant, spike length, number of
grains per spike, number of spikelets per spike, thousand kernel weight,
biological yield per plant and grain yield per plant; Results revealed that
heterosis and Heterobeltiosis values were found to be statistically
significant at the 1% and 5% level for all studied traits, the maximum
heterosis and heterobelthiosis for grian yield per plant were recorded
(71.004%, 64.971%) respectively; Hybrids that possess significant
desirable heterosis and heterobelthiosis for grain yield and other related
traits could be exploited to obtain superior segregants in advanced
generations for grain yield improvement in bread wheat, such like (Golan2
x Buhouth8), (Douma6 x Douma50205), (Douma6 x Golan2), (Golan2 x
Douma50205) and (Douma68538 x Buhouth8). .

Keywords: Bread wheat, Heterosis, Grain yield.
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aaat 8 ae b CGlual el Abalgl Ayl clasiinl e jblad) byl 8 sl
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(Triticum aestivum L.)g skl qadl) (e 4ot diual b & Lalily) cldual) gand Gaagd) 358

A5 yal) Ail) YO il Juzad) i ) el 3l [30] lanidl 3 ydiallssac |l agl
S Al mitiall aaell 58 il Adlady Al JY) Cmgl) pe Ljlhe dediiall Jlal)
ol s Al agd) oda alam) o WS ¢[31617] J¥1 daadl e 515 Laalagiad
Canel 38 g Ml ([27] bl Judl) ) Gsiiall oY) i ) U e 585
sl gl Wbt IS5 ¢[36] Gasil) el (o3 gl s 381 e L1558 Jom ilaslea
[25] dine diia yani e (gshay 3 Sl Jadll e a4l 5,58 ey

LDkl (S illy dabidal) caliall b cpngd) 5580 Zugepe dygine e saae Sl ciald
Ciliag 385 ¢[24¢16 ¢13¢8] (ylall el b Culiaall il 48 i YNl e Jganl b
SV -26.22 (a5 %19.47 1) -21.35 e cangliis [11] (%26.97¢33.14) L)) (ungll 558
lall dal) Azl Zaal Gl35[28] caa (7¢10) 3 st e Aysine iS5 [20] %14.86
i Bygina ulS Gl 58 T [5] ans Lt ¢ i) e Jad) (Y5 el s sid Luld
) Jagial Ll ALl gan) ane el /Jlindl e cclill dy gunll Al linal 435 e
JemdY) Y

rdand) Caa

Cags dgyaall laall BP Juad¥) s MP (s Janisin (s5iun o Cpngl) 58 pads
A8 gl gl aants Al by o WS Aeadiivaal) VDL 323 Jga 4040 5,6 o U
VM ) sasll A5V Jlal) Bla Qlasdl dala sale 05 Ll ¢Sy A
Aga) Al dial (gylal) el (pa 435k

t4ihhag Cal) Alga

dulaall Gigay ddana & 2024-2023 5 2022-2021 Gy pamgall A Eanl) 25
ol mh e 020 g )l o ol s cushayh b)) ) dpaled)l a3 5al dxylil)
dihaie yfiaty ¢35,25 (aye5 38,45 Jsh bad o syl dnae gia oS 20 2 oy
ke 821 Lo SUadll (gsind) Janall il e Al and
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4 guad) WAL g o1 )30 o glad) Abeals uaaa daala ddaa
a5 Blaa S dadal g g Lo 2025 sls 10 2axd) 47 alaal)

il (e A5 5k A oy Half-Diallel Crosses Jaball Ciuai (pagil) JsY1 awsall 8 a3
(66594Lu5s 25 Blass 68538Less b (Brfne VDl Badina Cilia) (gyk

Al 5kl oha Cliealse Giamys cos (1) Jsaall (s Bisay 50205
\gilialpag Lgsaaiy Aualptl) (8 Aariieaall 450 3kl (1) Jgand)

iliulgal el sl S
Zeali) | iny] Taall 1 jlin 5,ue iDL | SERLIB/KAUZ/HEVO/3/AMAD/4/
" /’T_" e PYN /BAU/MILAN/5 68538Las
e, 45 4062 JOPATA/RAYON//KAUZ
[9) oY) dilidd adina Ciia | SNB'SY/SHI#4414/CROW'SY/3/MON'
. . Blaga
e, i€ 4200 ey S'/CROW'S
NIy dahidd adies Ciioa
A GHURAB-1/ SHUHA-17 2cNs
" iSa.4S 4576 Al
Al /aa) Taall 2 glia 5y 4D
i pre DS TILILA/MUBASHIIR-1 66594Laga
7). 45 4080
Aaliy) /Y] faall Al 3yhue AL
Y] [ pra e ZEMAMRA-1/JADIDA-2 50205 g
e 48 4124
A6yl delyyll dhlid Al Caba
[l 2230 3k KAUZ'S/ABE Bisas

e, 48 7388 daliy)
(e Asalall & pmsll Al Ll cpomlanal) 3 pmy 5 513) punll gt ans) sl D ¢[4]

((H) 43l cagd) 230 S5 Cpma S (e Al (15) e o
sWlaxndéuws H=n(n-1)/2=6(6-1)/2=15

aransi 35 Apad 8 Al LT ge 15 I FL (ad 2023-2022 ) sl & ey
2 Jsha she 3 e Ly clld 55 ccl) S 3D (R.C.B.D) 4Ll 4 sal) chle Unill
caslsl) Shad) Gaa an 15 Ll G Alaally ¢ ghad) G an 30 Aluass s o UL
By bl JLSinY A8 ey Aupaill adail) any b dumiiie Y] A cilS (S
amisall G dely3) sale) A el e aeld ol Aal Cag N Y ey agay
sebaall sl sy Janigias gyhall shgll 44 (2)Jsand) ey 2024-2023 DU
Gsine iy Al duleall Gypny dane 8 2024-2023 3G e )y3l) anssall DA (5l
s 15.28 ysiusd cslall sia 256.25 18 asuilip %252 dysmall salall (e Lo
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(Triticum aestivum L.)g skl qadl) (e 4ot diual b & Lalily) cldual) gand Gaagd) 358

s £%6.5 Jladl) ullly %245 o sanllSl) ilisaS (gplalls o3 0131 g3l slall;
sas cdalle e Alaie 4y Ay conf Ssaillia 0.8 AilyyeS Ly 7.53 lgimsan A
Laphll agall Gen s ple JSG lehdte conulinlly 42 dypinall salally (g5l
Laa ¢pmsall DA 81al Cilayas (golaall Jshaell @ ane € G cmal) 7 Y dauliag
) ISy 50 bl liall Tessiiad) 3300 ok el 8 cBEAY) o ) el

-

Al LSl sl )
2024-2023 G el amsall A Blal) o hugiag gshaal) Jshagl) AuaS 1(2)J g2l

5ibadt dad Jast el daa Jagt
(m0) sl dshg) e Jﬁj .J. igia Jﬁi ) . T Lol
(°) sl (°p) alind
95.5 16.295 23.62 Py
188 119 19.8 I &gl
296 115 17.9 A 5l
148.5 10.3 174 bl
745 12.01 19.6 5
9 15.7 26.33 e
52 16.8 28.1 Y
863.5 £saaal

g paal) Cildeal

ded] i) dae Jaiigia aal :(SPP) Number of spikes per plant <ulall/Jilaad) axe .1
e el JS e Ulsdie ylide il

52218 (e 2155 Al Jsh awesie 330 1(SL) Spike Length (mw) iiidl Sk .2
ggyad Aakd S e Lilgie 558 GLs dusedd lad) (g0 giles S Al

e lagia 2l :(SPPS) Number of Spikelets per Spike alaul/cDluiul) sae .3
agyad Ak S e Wilstie 35l0 Jilins 3yl DL

s2e Jauigia 33 :(NG) Number of grains per spike dliwll/casisll sac .4

gy Aadd (S e Lilpdie 3l Qi Byl sl

e B O T sie 34 :(TKW) Thousand kernel weight (§) &= <YV ()5.5

cosball ally 3g SKIY) dlaad) alasiily (et Aadad JS (e das cal) (50
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4 gaad) WL g Ao )30 o glad) Abeales uaaa daala ddaa
a5 Blaa S dadal g g Lo 2025 sls 10 2axd) 47 alaal)

Galall il )35 Jassie 31 :(BY) Biological yield per plant (§)<ball/a;sall 31:)) .6
et dakd JS (e Lolsdie 3)lae ol Ausedd (caaliall) Sl

e B3l Cigal) (335 Jassia 321 1(GY) Grain yield Per Plant (§) <ilall/asall 4 .7
ant Aadd JS e Wlpdie 3)laa LS Rued] anly il

:[34]c¥ alae G5 (BP) Jad ) <15 (MP) (5! o sial Luld cungll 58 <)

Mid Parent Heterosis (HMP)=(MF1-MP)/MPx100
Better Parent Heteros (HBP)=(MF1-BP)/BP+100

Jead) () Lassia tHP ¢ s Tasisia : MP s Juadl 0l L sia : MFL
7] Gdsadall jleh) 8 AaSatiall ) sall salpall Aoy o ol (gl 558 sl
Ll sall A8 Baluad) e daals 1 uad) U Luls 4 sinadl Gangd 558 —
oy sall Aiall saludl (e daals 1o sl o sial Ll 4y ginall Cpangl) 558 —
Ll sall dalil) 3aled) e daals i) U Ll jaiall dyslall (gl 558 —
clysall SISV e Aeali 1) Jangial Ll jaalldysld) angllsg -
gl
Gliall 8 (FL oy o WY) deasind) 450 Il cilagall cillassia (3)dsandl G
Glaall pendy 8hsl) phl (s dsaaly dogine (358 2sm 2aadl Cas gyl dagd)
il L))l dpaal o lae %1 (55t 2ic
2024-2023 pusall b dapdl clisall (cagdly s W1)AE N okl lal Jdad 1(3) Jgasd)

SOURCE SPP SL NG SPPS TKW BY GY
Rep 0.12 0.25 3.11 0.37 4.77 0.93 0.57

Genotypes 4.91** 0.87** 162.79** 1.65** 50.35** 239.17**  95.54**
Error 0.24 0.31 7.17 0.61 5.07 5.95 2.24

%l (s Yo (gsina (*F)%5 g5t Yo (5ina (¥)

(oaells 1Y) Aoaivaddl 48l Sl b cliall dypedaal) a8l cilbsia b e 2y
Glaall F1 gaa 3 (HBP) duad) ¥y (HMP) (sl) anssia (g5 o Gangd) 3585
Ggal) Al e LgisS dystyal) b Linsall Gangd) 558 of Lale ¢ B pusgall 3 dxgd
Hles datiye (93] Ll Cliias BauluY) LgalisSay
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(Triticum aestivum L.) bl gadl) ¢ dalals ciuai (b 2 Lalily) cliall (and gl 368

:(SPP) «ladl) /Jalid) 22
GO 7.87 (e dexdieall Aygl) hall bl Qe s baugie oulis (4)dsaall miag

HI12 321126 I HL el 7.2 (0 Gaells Blass < 9.97 ) 66594 L 52
H10 cpnell %40.66 I H1 Ganell %-27.39 (0o (o) Javgiad Ll cpmgll 38 sl
HE « H5 & Cagll (e dansh 8 45 e dyginall Alle s HB (ingl) o8 Aust po dygina cuilSy
JuadlY) U Lild cpngll 358 cangliis ¢ H15 « H14 « H12 ¢ H11 ¢ H10 « HO « HT7
Go B 8 Lygtge Aysine uilSy (HI2 (pmgll %35.79 1) H1 Cuagll %-27.76 (s
H14 « H12 < H10 « HE & Gad dag)l 3 dyse se Aysinall Ale s H15 < H1L ¢ H5 (gl

(4)Jsaal

dial) bugiagy HBPJ&Y) 8ls HMP (e Jaugial Lubd cxbadl)/ Jilieall 230 ddeal cpangdl 358 :(4)J gand)

2024-2023 augall 4550 3l

Yolnagd) 858 dial) bugia
HBP HMP | cmd | o1 [ & G gl
27.76%% | -27.39%* | 720 | 997 | 987 | H1 | 6Lysx68538Lss
2.70 848 | 1013 | 882 | 987 | H2 | 2cMsx68538Lyg
-2.03 9.02 | 967 | 7.87 | 987 | H3 | 66594Ls68538Ls:
-4.54 430 | 947 | 992 | 987 | H4 | 5020568538l
1216* | 1568%* | 1107 | 927 | 987 | H5 | 8&sax68538Lys
1321%* | 2014* | 1128 | 882 | 9.97 | H6 20853x6Lags
1003 | 12.90%* | 1007 | 7.87 | 997 | H7 | 665946l
9.03 9.30* | 1087 | 992 | 997 | H8 |  50205Lsx6ls
836 | 1231** | 1080 | 9.27 | 9.97 | Ho 8 5% 6lass
33.08%* | 40.66** | 1173 | 7.87 | 882 | HI0 | 66594Ls2oisa
12.44% | 19.04* | 1115 | 992 | 882 | HIL | 50205Ls»2cNss
3597 | 39.36** | 1260 | 927 | 882 | H12 8sax2Nsn
12617 | 253 | 867 | 992 | 7.87 | H13 | 50205Ls66594Luss
1439%* | 2374* | 1060 | 927 | 7.87 | H14 | 8&sam66594Ls
958* | 1320%* | 10.87 | 927 | 9.92 | HI5 | 8sax50205Ls

%l (g5 dic (goina (¥*) %5 (gsiua die (gsina (¥)
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4 guad) WAL g o1 )30 o glad) Abeals uaaa daala ddaa
a5 Blaa S dadal g g Lo 2025 sls 10 2axd) 47 alaal)

20N ) e Ly aw 9,83 Al sl elbial 50205Ws0 <N of (5)dsand) C
H15 5 H1 Cpumell 010,47 dlindl Jgll dad Jil cililes ¢ 12,02 Jola¥) dliadly
cHI2 el 4w 11.87 Wiy

(HO sinell %10.58 ) H2 Cpaell %-6.43 (o o) Tanssial Luld fangll 368 cangl i
Cinglig ¢ HY gl (8 duse po dygimall Alley H12 ¢ HB (hiingd) (8 4058 0 4yginae CuilS
3l Ay HY caell 968.49 I H2 (aell %-10.13 o Jund) U Wil ungl) 568
+(5)dsanl) daall 03gd (mel) 508l Ay5e 5o Aysinay

Jial) Jaugiag HBPJ& oi¥ly HMP ¢sf) Jaasial Luld Al Jsh ddaal cpagll 58 :(5)Jsaall
2024-2023 pessall iy gl 3l
Yolragd) 598 (cm) ddal) hgia gl o
HBP HMP | omed | <1 | me
5.42 339 | 1047 | 10.60 | 11.07 | H1 |  6lLsx68538Le
-10.13** | 643 | 10.80 | 12.02 | 1107 | H2 | 2c¥ssx68538Less
-3.85 299 | 1083 | 11.27 | 11.07 | H3 | 66594Li5x68538Lus:
-3.01 271 | 1073 | 9.83 | 11.07 | H4 | 50205Ls68538Lusa
121 282 | 1093 [ 1020 | 12.07 | H5 | 8cisax68538Lss
-9.57% 391 | 1087 | 12.02 | 1060 | He6 25X 6laga
3.55 671 | 11.67 | 1127 | 1060 | H7 |  66594Lusx6lass
5.03 897* | 1113 | 983 | 1060 | H8 |  50205usx6luse
8.49* 1058** | 11.50 | 10.20 | 10.60 | H9 8isa6lass
458 150 | 1147 | 1127 | 12.02 | H10 | 66594l 205
6.38 208 | 11.25 | 983 | 1202 | H11 | 50205Wsw2c50
-1.25 6.83* | 11.87 | 1020 | 12.02 | H12 8eisa2Nsn
-1.78 4.9 11.07 | 983 | 11.27 | H13 | 50205Wsx66594Ls2
-0.59 435 | 1120 | 1020 | 1127 | H14 | 8&sax66594Lss
2.61 449 | 1047 | 1020 | 9.83 | HI5 | 8&ssaix50205Ws

Bl s Yo gyina (*7)c%S5 (5 i (gsina (%)
:(SPPS) Abuiwll/cdlyid) s3e
21 Y 66594Lesa 3 19.13 (e ¢ L3 dauall Jausgia (plis e (6) Jsandl Cass
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(Triticum aestivum L.) bl gadl) ¢ dalals ciuai (b 2 Lalily) cliall (and gl 368

H7 2l 21,47 D HL (a1 19 e Gaelly €68538Lasa U

(H7 Conell %12 I HL Cpagll %547 (e Gas) haugidd Lild cpagll 348 cany)y
Caslyis (HB 5 HT Gl (& 4ase e Ayginall Ale s (HB Guangd) (A Aas 5 Aygine il
il (H7 Cpaell %11.81 L) HL Cpaell %-9.52 (e o) U Wil fungll 548

A(6)dsall H7 Cpmgl) 3 Ase e Aysimall Aley HB Cumgll (8 Aast 3o Ay5ina
dial) bugiag HBPJ&H) ols HMP 0s) o gial Lk Abieadl/cdpsind) aae ddial gl 38 :(6)Js2ad)
2024-2023 amsall Ailgll 5kl

Yol 58 ddal) bwgia
- - gl aud
HBP HMP | congd | o1 | &

-9.52** -5.47 19.00 | 19.20 | 21.00 | H1 6Lag2x68538Lasa
-1.59 0.69 20.67 | 20.05 | 21.00 | H2 2 ¥52x68538Lasa
-5.08 -0.66 19.93 | 19.13 | 21.00 | H3 6659445268538y
0.00 3.70 21.00 | 1950 | 21.00 | H4 | 50205W3x68538Laga
-1.59 0.81 20.67 20 21.00 | H5 81 52x68538 Ly
4.90 7.17* 21.03 | 20.05 | 19.20 | H6 2% 6laga

11.81** 12.00** 21.47 | 19.13 | 19.20 | H7 66594 L5:x6Laga
8.38* 9.22*%* 21.13 | 19.50 | 19.20 | H8 50205 53x6Lage
-0.33 1.70 19.93 20 19.20 | H9 8igaixGlags
0.08 2.43 20.07 | 19.13 | 20.05 | H10 66594 Lagax2 N
-1.08 0.3 19.83 | 19.50 | 20.05 | H11 502050 93x2 N5
4.74 4.87 21.00 20 20.05 | H12 8&isaux2 Vs
2.56 3.54 20.00 | 1950 | 19.13 | H13 | 50205W33x66594Laga
1.00 3.24 20.20 20 19.13 | H14 8&i52x66594 Laga
-4.00 -2.79 19.20 20 19.50 | H15 8&i5ax 50205l

%l (g5 dic (goina (¥*) %5 (gsiua die (gsina (¥)

:(NG) M\/c,u,\d\ KX

Bisay U 60.3 M Blasy N 48.22 (e oL Aaall Lawsgie Da) (7)Jsand) G
HI1 (32 ell67.44 I H9 (agll 41,67 (10 (el doall Jasigia Calial

Oinell %36.46 ) H14 Cpagll %-25.08 (e Cnsd) Jasial Wil Cpagll 368 Cangli
(H12 ¢ H1le H8¢ HB « H3 . Cagll (o el b 45t pe dyginall Ale cuilSs H1L
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4 guad) WAL g o1 )30 o glad) Abeals uaaa daala ddaa
a5 Blaa S dadal g g Lo 2025 sls 10 2axd) 47 alaal)

(H11 cpaell %33.71.0 HI Cpaell %-30.9 (e Jumdyl U Ll ungll 368 can) i
Lgiaadl ddle g (H3 Cangdl (8 4t 0 dygine CailS

(7) Jsaall H11 ¢ H8 ¢ HE (aedl (e I duse 5
dial) hugiay HBP Y& ollg HMP Gsd) o gial Luld dlicdd)/qugaad) sae ddual gl 58 :(7)J g2l
2024-2023 amigall 4a} 5kl

Yolmagd) 548 idal bugia

HBP HMP | oed | o | A Gt el

251 728 | 5426 | 48.22 | 5293 | H1 |  6lLyx68538Lsa

2.26 6.82 | 5412 | 4841 | 5293 | H2 | 2:¥sx68538Ls:

7.9 14,04 | 64.01 | 59.32 | 52.93 | H3 | 66594Ls:x68538Luss
2083 | -18.92%* | 41.91 | 5044 | 5293 | H4 | 50205Lsx68538Lss

157 484 | 5936 | 60.3 5293 | H5 | 8&sax68538Luys
3091%* | 3L17** | 63.37 | 48.41 | 48.22 | H6 20853%6lasa

487 495 | 5643|5932 | 4822 | H7 |  66594Lsix6lus
2338** | 2614** | 6223 | 5044 | 4822 | H8 |  50205Lsx6less
3090 | -2321** | 4167 | 60.3 | 4822 | H9 8 6lass
-11.20% 221 | 5268 | 59.32 | 4841 | HIO |  66594Lys2cs
33.71%* | 36.46%* | 67.44 | 5044 | 4841 | HI1 | 50205Lsx2cNs

3.77 1513** | 6258 | 60.3 | 4841 | H12 |  8&sap2ciss
1597 | -917% | 49.85 | 5044 | 59.32 | H13 | 50205Lsx66594Lss
-25.69%* | -25.08%* | 4481 | 603 | 5932 | H14 | 8&sax66594Lus:

6.58 174 | 5633 | 60.3 |50.44 | HI5 |  8uamx50205us0

Wl (s5iun dio gsine (7)c%5 s5han dio (g5ina (¥)

(TKW) 4 Gt 039

£36.11 Jas 3 8isay O cilS i GV ()5 Jangial A JA1 o (8) Usaall maasy
Oaell daall a8 Jangie Guliy 51,46 Jausgiay 50205l s DU el dagll il Laiy
CH4 (gl £49.7 I H15 gl £40.62 (e

%17.4 A H1L Cpaell %-16.99 o oY) Janssial Luli Cpngl) 358 Cang)yi
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(Triticum aestivum L.) bl gadl) ¢ dalals ciuai (b 2 Lalily) cliall (and gl 368

sHS Gpiagl (8 dseye Lgiaadl Blles HI (gl (4 4 e dsine <iilSy cHE (aagll
12e09612.14 ) H155mell%-21.07 (3o i) S Luld (gl 358 canglsis €H14

.(8) Jsaall dacall 03] 430 e Ayginay )80 52y H14
dial bugiay  HBPJ&H oflg HMP (s Jagial Luld 4 G )39 dhual cangd) 558 (8)Jsand)
2024-2023 amigall 43}kl

Yolsaél) 58 (9) Adall Jauugia g sl
HBP HMP | cmagd | &80 | &) -
-3.82 -149 | 4462 | 44.20 | 46.39 | H1 6Lasx 68538 Laga
-2.55 1.97 | 49.60 | 50.90 | 46.39 | H2 27453%68538 g
-2.48 733 | 4524 | 3791 | 4639 | H3 | 66594Lsx68538Lus
-3.41 159 | 49.70 | 51.46 | 4639 | H4 | 50205Lsx68538Lags
4.39 17.40** | 48.43 | 36.11 | 4639 | H5 85268538 Lasa
-4.67 206 | 4853 | 50.90 | 44.20 | H6 253 6laga
-7.39 -0.31 | 40.93 | 37.91 | 44.20 | H7 665941526 Laga
-7.99 -1.01 | 47.35 | 51.46 | 44.20 | H8 50205La5x6Laga
151 11.74* | 44.86 | 36.11 | 4420 | H9 8&sax6lasa
-16.23%* | -3.97 | 4264 | 37.91 | 50.90 | HI0 | 66594Liyx2cNs
-17.44%% | -16.99%* | 42.48 | 51.46 | 50.90 | HILl |  50205lLsx2c¥sa
-11.01%* 412 | 4530 | 36.11 | 50.90 | H12 PR YO PN
-12.7% 053 | 44.92 | 5146 | 37.91 | H13 | 50205Wsx66594Les
12.14% | 14.87* | 4251 | 36.11 | 37.91 | H14 | 8&upax66594Les
-21.07** | -7.23 | 40.62 | 36.11 | 51.46 | H15 |  8&sax50205Wss

%l (g5 dic (goina (¥*) %5 (gsiua die (gsina (¥)

H(BY) cubi/dygaad) A

U $38.33 (e Aeadioall 4ye¥) pkll dygall Al dagie Caial (9) Jsaad) oo
£70.67 U HL (uaell £31.67 (e yaells ¢50205Lesy U $55.75 Y 6659415
cH12 el

(H12 (paell %54.46 N H1 Gonell %-30.34 (e oV Jasssial Luld Cpingll 38 cansl
H10 « HE Cnel) & sy Aygimall Alle s HO « HB « H7 gl Ayse pa Aygine cils
e duadV ) U Ll (gl 48 canglgig sH12
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4 guad) WAL g o1 )30 o glad) Abeals uaaa daala ddaa
a5 Blaa S dadal g g Lo 2025 sls 10 2axd) 47 alaal)

Aust e dysinall Adle CulSs H12 Cungll %40.86 Y H1 cuaell %-38.71

-(9) Jsaall H12 <H10 <H6 3
dial) hugiay HBPJ&H) olls HMP (sl hagial Ll culuil)/d guad) A8ad) ddual cpangd) 368 :(9)Jgaad)
2024-2023 amigall 45l 3kl

Yoosae 5 8 (9) Adual) i N
HBP HMP | csmed | o0 | S0 adhiien
38.71%* | -30.34** | 31.67 | 39.25 | 51.67 | H1 6Lasx68538Lasa
258 409 | 5300 | 50.17 | 51.67 | H2 25268538 ass
-14.03%* 13 | 4442 | 3833 | 5167 | H3 | 66594la:x68538Las:
27.65%* | -24.90%* | 4033 | 55.75 | 51.67 | H4 | 50205us:x68538Lass
-3.87 6.81 | 49.67 | 41.33 | 51.67 | H5 8cisa; x68538Lass
10.2%* | 23.76** | 5533 | 50.17 | 39.25 | H6 2N5a%6laga
9.55 10.85% | 43.00 | 38.33 | 39.25 | H7 66594 L5 xGLas:
7.32% 8.77* | 51.67 | 55.75 | 39.25 | Hs 50205Ls: x6Lags
5.65 8.38* | 43.67 | 41.33 | 39.25 | H9 8isas X6laga
10.96** | 25.80** | 55.67 | 38.33 | 50.17 | H10 | 66594Lasx2cisn
-1.94 323 | 5467 | 55.75 | 50.17 | HI1 | 50205l x2css
40.86** | 54.46** | 70.67 | 41.33 | 50.17 | H12 8isay x20Ns5a
31.24%* | -1851** | 38.33 | 55.75 | 38.33 | H13 | 50205usx66594Less
10.48* | -7.41 | 37.00 | 4133 | 3833 | H14 | 8ism: x66594Lu
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