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First record of the Ectoparasite
Ergenstrema sp. Paperna, 1964
(Monogenea: Tetraonchidae) on the gills
cephalus (Mugilidae) in Syrian of Mugil
marine waters and in the world

Abstract

The monogenea ectoparasite Ergenstrema sp. Paperna, 1964 infecting the
gills of fish, seems to be specific to Mugilidae family. To date, only two
species of this genus have been described: E. mugilis, isolated and
identified in Chelon ramada, and E. labrosi in Chelon labrosus. In the
present paper, we report for the first time, in the Syrian marine waters
and in the world, the occurrence of Ergenstrema sp. on the gills of wild
Mugil cephalus. A total of 143 individuals of M. cephalus were collected
from coastal waters of Jableh city (Latakia, Syria), between July 2020
and April 2021. The gills, mouth cavity, skin, of all individuals were
examined. Ergenstrema sp. was isolated and described for the first time
in M. cephalus in the Syrian coast in February month , with a
prevalence of 1.4% and intensity of 1.5 parasite/individual. This result
underlines the potential for ecological, economical and health influences
of marine fish parasites, mainly when the extensive rearing system of M.
cephalus is used.

Key words Ectoparasites, Ergenstrema sp, Monogenea, Mugil cephalus,
Syrian marine waters.
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Introduction

Studies concerning marine fish parasites in Syria are very scarce. In fact,
[1] have been carried out the initial study, and some ectoparasites in three
marine fish species were described for the first time in the Syrian marine
waters. Later, nine endoparasites spieces in some Mugilidae marine fish
were recorded [2]; three ectoparasites species belonging to the genus
Lamellodiscus and one species belong to the genus Chilodonella in
Diplodus (Sparidae) were also reported [3]. Moreover, two parasites
species belonging to Monogenea Grubea cochlear and Kuhnia scombri
were identified in Mullus surmuletus [4, 5]. Recently, K. scombri was

recorded on Scomber scombrus for the first time in Syrian marine waters

[6].

The flathead grey mullet (Mugil cephalus) is an economically important
fish species in many countries [7]. It has been recognized as a potential
species for aquaculture diversification in the Mediterranean region and
other regions, where is generally reared extensively in mono- or
polyculture systems [8]. It constitutes a large part of the marine fish

stock, and can tolerate a wide range of water salinity [9]. In Syria, it is

13
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among the desirable species for local consumption and recently

introduced to fish farming projects.

Monogenea presents one of the largest groups of Ectoparasites
flatworms. They are small organisms (<1-5 mm long), with an
attachment organ called haptor armed with hooks. They attach on gills,
fins and body surface of host. Affected fish have pale skin and gills with
increased mucus production, frayed fins and the cornea may become
opaque [10].

Gills of M. cephalus are exposed to infection of flatworms from
Gyrodactylidae, Dactylogyridae, Capsalidae, Microcotylidae and
Tetraonchidae families [11]. Two genera Ergenstrema Paperna, 1964 and
Tetraonchus Diesing, 1858 are known as ectoparasites from the

Tetraonchidae [12].

Ergenstrema genus was named in the honor of Dr. R. Ergens who first
described this species as Dactylogyroidea sp from C. ramada (Liza
ramada) in Albania in 1960[13]. This genus differs from Tetraonchus by
the structure of the opisthaptor, its armature is considerably reduced in
size, and has only one bar to which an additional plate is attached. It also

differs by the anterior location of the reproductive organs [11].
14
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Little information is available about Ergenstrema, but it seems to be
specific to Mugilidae family. To date, two species of Ergenstrema have
only been described: E. mugilis, was first isolated and identified from the
gills of C. ramada in the Eastern Mediterranean and the Adriatic Sea
[11], E. labrosi was then described on the gills of C. labrosus in
Plymouth British [12]. To our knowledge, no other records are available

in other fish species (Merella, personal communication).

Aim of the search

Report for the first time the occurrence of the ectoparasite Ergenstrema sp. on

the gills of wild M. cephalus in Syrian marine waters and in the world.

Methods

A total of 143 individuals of M. cephalus were collected from coastal
waters of Jableh city (Latakia, Syria), between July 2020 and April 2021.
Fish samples were kept in plastic bags containing ice to the laboratory of
parasitology at the Higher Institute for Environmental Research, Tishreen
University. Gills were carefully removed and placed in separate Petri
dishes containing normal saline to remove any excess gill mucus, and
they were examined for parasites under a microscope. Skin, fins, mouth
cavity, nostrils and gills of each specimen were examined by naked eyes

15
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for any attached parasites. Identification of the parasites species was
made according to the specific classification keys using the following
characters: total length, width, length and shape of (transverse bar,
vagina) [14]. Once isolated the parasite was photographed using a digital

camera. Prevalence and intensity were also determined according to [15].

Results and discussion

The present paper reports the ectoparasite species Ergenstrema sp. on the
gills of wild M. cephalus for the first time in the Syrian marine waters
and in the world (Fig. 1). This parasite species was described and
classified as follows [16]: Class: Monogenea Van Beneden, 1858;
Subclass: Monopisthocotylea Odhner, 1912; Order: Dactylogyridae
Bychowsky, 1933; Family: Tetraonchidae Monticelli, 1903; Genus:

Ergenstrema Paperna, 1964.

Description of the genus Ergenstrema sp. isolated in this study

This parasite was isolated from the gills of M. cephalus in February
2021. Three parasite individuals were only detected, so the prevalence
was 1.4% and the intensity was 1.5 parasite/individual. This parasite has
been specially distinguished by the spiral shape of the vagina (Fig. 2).

16
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The average of total length was (1200 £ 0.4 pm), width (290 = 1.1 pum).
A transverse bar in the shape of an inverted T (14 £ 0.6 um length) was
observed between the hamuli ventral. These measurements are in
agreement with those described by [14]. The vagina has a spiral shape, its
length is 110 + 0.8 um, and this is inconsistent with the measurements of
E. mugilis (140-150) um and E. labrosi (170- 220 pum) as reported in [14]
(Table 1). This difference in vagina length could be related to the host or

the environmental conditions, but it may also suggest a new species.

Table 1. A comparison of the lengths of vagina of Ergenstrema

sp. from several sources.

Species Host Vagina (um) Source
E. mugilis Chelon 140-150 Paperna, 1964
ramada
E. labrosi Chelon 170-220 Anderson,1981
labrosus
Ergenstrema Mugil 109-111 Present study
sp. cephalus

17
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Fig. 1: A picture of Ergenstrema sp. (10x) showing the two eye

spots in the anterior region and the spiral shape of the vagina.

S (,‘,

Fig. 2: The vagina of Ergenstrema sp. from (A) C. labrosus; (B)

L. ramada [1]; (C) Mugil cephalus.
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It is known that M. cephalus is subjected to the infection of different
groups of parasites; a comprehensive review of its parasites was
published by [17]. [18] provided a list of 13 parasites from the Black Sea.
Regarding Monogenea, [19] have reported 10 different species from
Chinese marine waters. These different species belong to three genera:
Ligophorus, Metamicrocotyla and Solostamenides. To our knowledge, no
record of Ergenstrema has been reported in the literature since 1981.
However, our new record of this genus on the gills of wild M. cephalus,
is also the third report of Ergenstrema worldwide following E. mugilis
and E. labrosi. Hence, this new record is also the first one in the Syrian
marine waters. More investigations are required to have a comprehensive
image of this genus that infect fish species in Syrian marine waters and

Mediterranean Sea.
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Conclusions

This is the first report of Ergenstrema sp. in wild M. cephalus in Syria
and in the world. Accordingly, this ectoparasite could infect the gills of a
third species of Mugilidae family, in addition of C. ramada and C.
labrosus. This result supports the need for concerted research efforts to
better quantify the nature, intensity and consequences of the infection of

marine fish species by the parasites.

Recommendations and Suggestions

Continue the studies of ecto and endo parasites that could affect the
marine fish in Syria, for enriching the list of fish parasites in Syria and

for disclosing their potential impact of fish meat qulity.
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ABSTRACT

This study was carried in Syria during 2018-2019 and 2019-2020
seasons. Six Bread wheat (Triticum aestivum L.) genotypes were
used. Douma 6, Douma 50205, Douma 48114, ACSAD 1256,
ICARDA 6, and Bohouth 10. Half diallel mating method were
followed to get 15 hybrids. The hybrids and their parents were sown
in the second season, using a randomized complete block design
with three replications to estimate general combining ability,
specific combining ability, dominance degree, and both mid and
better parent heterosis for traits; number of days to heading, plant
height, number of spikes per plant, number of spikes per spike,
number of grains per spike, biological yield per plant and thousand
kernel weight. The results indicated non-additive gene action was
predominant in all trait inheritance, except number of spikes per
plant, which was equally controlled by additive. Three parents had
the high general combiners for Components grain yield, i.e. Douma
50205, ICARDA 6, and Douma 48114. Thus, the derived progenies
of these parents in the breeding program will have high gene
inheritance.

Keywords: Bread wheat, Combining ability, Heterosis, Dominance
Degree.
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ABSTRACT

This study was carried out in Syria during 2018/2019 - 2019/2020
seasons. In order to estimate phenotypic correlation, and path
coefficient between grain yield and study traits in hybrids of bread
wheat. Six bread wheat (Triticum aestivum. L) genotypes were
used. Douma 6, Douma 50205, Douma 48114, ACSAD 1256,
ICARDA 6, and Bohouth 10. Half diallel mating method were
followed to get 15 hybrids. The hybrids and their parents were
sown in the second season, using a randomized complete block
design with three replications. Data was collected for; number of
days to heading, plant height, number of spikes per plant, number
of spikes per spike, number of grains per spike, biological yield per
plant, thousand kernel weight and grain vyield. Results of
phenotypic correlation analysis showed a highly significant positive
correlation between grain yield of plant, and number of spikes per
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plant and thousand kernel weight (0.909** <0.546**) respectively
which were the most related traits to the grin yield, followed by
biological yield per plant (0.420**) and number of grains per spike
(0.414**) indicating the possibility of selection of these traits in
improving grain yields of bread wheat. Results also showed,
through the path coefficient analysis that number of spikes per
plant, thousand kernel weight, number of grains per spike and
biological yield per plant were the most important traits that
contribute to grain yield as its contribution percentage was (%99.3),
and thus can be adopted as a selection criterion, in improving grain
yield of bread wheat.

Keywords: Phenotypic Correlation, Path Coefficient, Contribution
Percentage, Wheat, Grain Yield.
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Avstract
The research was performed during 2021 growing season at AL-

Mukhtaria research station,10 km north Homs city, to study the
effect of some natural growth stimulators in growth and
productivity of maize (Ghota-82 variety) under Homs conditions.
Five treatments were studied:- control treatment without spraying,-
spraying seaweeds extract with concentration 2.5 ml/L,- spraying
seaweeds extract with concentration 4 ml/L,- spraying Yyeast with
concentration 10 g/L, and spraying yeast with concentration 20 g/L
The experiment was designed as Randomized Completely Block
Design (RCBD) with three replications. Results showed that growth
stimulators influenced significantly in most studied traits. Spraying
seaweeds extract with concentration 4 ml/L treatment significantly
surpassed other treatments at the stage of 50 days from planting
date, in all growth traits (plant height, plant dry weight, number of
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leaves/plant and total leaf area), and also this treatment surpassed in
grain yield and its components. The highest grain yield per unit
area (6811.6 kg/ha) was recorded with treatment of spraying
seaweeds extract with concentration 4 mil/L, followed with
significant difference, the treatments of spraying yeast with the
two concentrations cof 20 and 10 g/l by ( 5894.4, 5801.9
kg/ha),respectively. The difference among the two concentrations
of yeast 10 and 20 g¢/l, didn’t reach to significance levels for
productivity of unit area from grain. The lowest grain yield was
recorded at control treatment.

Key words: corn, growth simulators, yeast, seaweeds extract,
growth, grain yield.
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The effect of plant density and rate of
nitrogen fertilization on some morphological
and productive characteristics of yellow corn

crop under the conditions of AL-Ghab region-
Hama.

Abstract:
From the point view of the nutritional and fodder importance

of the yellow corn crop Zea mays L. and its multiple uses in the

industrial field and the increase in demand for it, and due to the
presence of many environmental factors as well as agricultural
transactions that affect the growth and productivity of this crop,
especially the plant density and fertilization,

we conducted this research to determine the appropriate
density and fertilization rate to obtain the largest yield of the yellow
corn grain - type: Ghouta 82.

We used 3 treatments for density (70x20) (70x25) (70x30),
three rates of fertilization (75, 150, 225 kg/ha), and a treatment
without fertilization (0 kg/ha) and we plowed all the treatments with
the subtractive tipping system.

After the statistical analysis of the results of the experiment
using the statistical software Gestate-11 and after the comparison
between the averages by means of the value of the least significant
difference (L.S.D) at the degree 0.05,

it was found that the values of all the studied indicators
increased with the increase of the rate of nitrogen fertilizer, which
indicates the response of yellow corn to the addition of nitrogen
fertilizer, and that the increase in the plant density of yellow corn
requires an increase in the rate of nitrogen fertilizer to meet the
needs of the increasing number of plants per unit area. The highest
grain yield was obtained using The average density used and the
highest rate of nitrogen fertilizer used.

Key Words: Yellow corn — Grain yield — Plant density — harvest
treatment
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A )y 30 Ayl

Gle Gl & aw 30-0 Gee o Gl e ddlsie clie 3T 5 dc))3) Jé
e s LS Tputa Lelilas o llg A5 Ae S A pail) (i Aliadlly 4450
(2)dsaslb

sl Ayl Al Al (ailadl) may (2) Jstad

J
SISl i i |
el "
| K| puP| &N
Jlaal) 3ala
b b Jay PPM PPM %

% % %
%

43 11 46 5.2 275 13.98 | 0.081 | 7.74 1.4 | 2021

Jile Jelis @y digpaal) 3alally 38 cdule) dinda 25l of (2) Jsaad) (e i
iiey U apalisgdl e sginadl samg S VL s by ¢ dpell
Al il Baan) Adlis) 4 Al iy o el ) shsally
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Gl zlas pledal SLY) L8 duilaie 0585 Cumy Al (a)l il &
Byl Al ALSN5 nlis Jashadll 8 bl e dae o Jpemnlly canslay
Aot adad ) Aadl) s 5 clgle slaeV) oSa @l o Jseanll Ay
Aol Al aead 5 Sall (e 22a) Glalually ccliall dia e Al
i iy cam 20 Gae o O ajhaall Ehadl Gaulad diae @a gy

Glils 2/3S 40 Jamay Baaly Axdy Lpulisd) saanYl Cidpaly clgiysuty ()Y

Gy bl 2 28 3g5¥) slawd) Wl )] b 5 ¢ delyill Jd asulisl
Ded o AY) Caailly el ae LSl Gt dila) & Cuny Ayl Jabadd

Ac)hll (e

{0 habia

e gl @) e (3) el IS Uy Sy clalaa (12) dupaill 3 O laall 220 &l
bba 4 Gt dadd S G danpat dadad 360/l (& Al aladl)
Ll cleled lap badll (it e jeall G Ailadly can 70 iy dilual
225.2 Lopail) dakadll dale (568 iy 9 aall Joba am (30:25:20)
sl llee sha) w9 ALal Ailgdal) coleUail) apanail Wy 4ppail) apansi
oniiy GeneStat]] gl aladiuly duhll eiles Al cliall 28 Slaay)

0.05 idliaV) ssise die (L.S.D) gsine (358 Jil dad

100



o - -
£

E
]
7

Liya gad o

N
o
N
w
-
%
N
3
N
o

]

N—

Apaall Lalia (1) Jea

A1B3 Al1B1

A3B4

A1B2

Al1B1

A2B4

A2B1

A1B3

Al1B4
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A1B2

A1B3

Al1B4

A2B1
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A3B1

A3B4

et Sy w20 Blall oy diluall: ATBT i Cas
%46 Lys: 2[3ST5 mesd Jaras au20 2Bl diluall : A1B2
%46 s #/3S150 dans Jaray an2() lilall o ddlal) @ A1B3
%46 Lsr 2/3S225 densi Jaray au2() UL (G A8l : A1B4
Arandi Dy an2S llall G diluall: A2B1
%46 Lys: 2[3ST5 mesd Jaras au25 Ll oy diluall : A2B2
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%46 Ly 2/3S150 sasi Jinas a5 lilall oy diladdl : A2B3
%46 Ly 2/3225 sas Jinas au25 Ll d3Lad) : A2B4

sani M5 w30 L Cpy Lz A3B
%46 Ly 3/3ST5 et Jaaas w30 il oy diludl : A3B2
%46 Ly 3/3S150 sass Janas au30 ilall oy dildd) : A3B3
%46 s 2/iS225 sani Jnas an30 bl o Al : A3B4

Cuny lasha ey e (pdell) 28la)) diphll gl dely) cas tds 3l
Oy sl Op Al Oy Byl (B an 5 Bee o Olia Bysall (8 Ly
2022/6/10 by dehl selse culSy il hbie cs culd Laglal)
8pile Aol 2 (o)l) 5 Cua
Gl e A dun an]2-10 Jshy @bl culS lavie bilal) oy 25 1y )
Bysall 8 aalg
Cagplall lag @lldy Aglel Jpmnall claliia) s Aallly Zpaill gy & 1)l
lasll e lagy 20 Ji o) Gildy &5 bl Al
gl S ) 4 piiall Jallailly Agfiad) o Linally cile )81)
$oll sacll Ay Jag Afll mla vie lull 3aelE (e 1 (au) @bl glds) -1
3,53
ek ) saiall s A5l pdan vie clall sacl (e 1 ((am) usiad) pliT) 2
Lnslsaib gealill G0 Gusipall lasie
& 5 Al mha ve il 8 adlge EDB o anld & () @lad) kB -3
e Adlglie Gl Bplal JaraS 5 clall (golall GBI e 5 Glall Caatia

S yatl) Ladsll Zdass ) o glasl)
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AR jalie -4
(@) pie oo due LT Gigall b aay i(a)ousind) Jsae Jsb -
(o) 2 osliys Jansgial) 5 Jhall Lsang
ostibe e pusipe S aaldll Gaall g e Q3 usiallh gall 2 -
e Adpa Jully Getall de Gl @8 LS el dakd S die
Aaaad) Adpyhally Uiy Ll daws gial) il & (g 4 gl
@l aldl e Guihall e bugie Gles & calall e panlall 22 -
dalid) 32s (e 2gandll Glilall sae ) A8 ghadall KN il 2]l 2ac
aaall Aphally sl g (%)
@il Glie syde (e ds 1000 J Jies 20 035 5 1(§) 21000 s —
4yl Adpyhally Uya g s giall Les o5 dayjas dadad S (4
ve @iy ehivall 3l Jpana i die slasl) 2 :(A/0k) Apal) A -5
Gilia ) dale) a1 sl ) Gyl ddlef Joat 5 adlia 5 Goudl ljical
Aally Gl adse Go QAL ¢ lagu dhals Hseda 5 Akl A (Rlisal 5 gl
ol il Alaje ) dias 8 clall (58 dua
S8y (& ob) @l 5% 15 il Laghll gsinadl 8 dpal) 2l Ly,
ralll) ddaladd)

A= 100—-B%
100-C

(%15) : C
P15 dgshll aie cagaall (1350 A
TN ST ¢
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@l oy gl dyh, 0 B%

(B1-B2) x 100
B1

B%=

il J8 Cgall 052 Bl
Cadail) amy asaad) )50 B2
Gl Ak 43y B1-B2

0o Aalud) 3asgd ol slasd) Gk (e Wyl &5 :(A) oh) Laslend) ARl-6

s ) osiadl 0 JalSI il sy el Caail 5 e ekl S

(sl
100 x —2227 _ gaal) Ji7
il gl (43
« ) )
100%x — =222 _ o sl duus -8
N bl gy
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: Bl it

(o) sl SRy (o) asionl) £ UL (anw) el Ty —

By () Sl kg (ans) Lusipall g W)y (ans) il L) G (3) Jsaal)

1Ayl O lalea
(a) Blaad) a8 s usill Ui ol pUT) [ cDlalaal
4.07 84.65 187.12 A1B1
4.28 94.33 204.28 A1B2
4.57 104.98 230.53 A1B3
4.81 109.74 237.88 A1B4
4.61 81.77 167.45 A2B1
5.27 90.41 187.57 A2B2
5.37 96.96 207.81 A2B3
5.51 99.17 222.64 A2B4
4.67 79.07 158.41 A3B1
5.29 84.54 177.65 A3B2
5.48 92.37 194.74 A3B3
5.72 94.82 206.52 A3B4
0.098 4.011 6.009 LSD0.05 A*B
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S aglall G (3) Jsaad) A Adsaal) bl cjelal s(am) bl g i)
A Aglal) LAESH 5al) po Lisine il i) a5 G el ¢ lisy) b el
Alebeal) g s dpenil) Jane 530 ae Usies il g 16 Jagie 2y Y
Gl Dbl 3l e Lgine (oY) amnill Janey 44llal) 45610 A1B4)
alal) e clall gl G e Jsanll 855.a0237.88 e cll) ¢ i)l dad
a(158.41) ) aatsy
LSl Job sy Ally ccaially Lalall cliall e cildl) ¢ i) dia 2
LIS alall Jsa alay dale 326y cchlull gai 3538 Jolay 48115 48e Lely cladac
QLAY G Auslall Jaj daluall sasg & GbLall e ak) diey .ogad 553 il
Sharifi ) Glall Jsh 32b) & (a5 Sladladl Jsha 335 ) 2% bee coguall e
LS .(Amanullah et al, 2009) zilu ae =l o3a Gis, (ef al, 2009
Alal) AESH a3l (gsine Bl agas ST 52 (Al-Younis, 1989) il ae i
bl Jsla 3y 8

oSay sy Dbl G Jallaill 30y () sagee SBLA (p ddlual) JE ()
el g i) ol Aagiillys bl i (e Jspasal) SV 385505 8
eyl o Sl AaaS 3l praniive LAY (pn Ableall 33l O QD e el e
J8 dagilyy eSO Adpall 30y G lae (gpadl) goandl Jib )
(2010 5 pals il ne) bl ¢ i) Al L Jas caledlaad) Al

Sharifi and Taghizadeh, ) mils s &Ll abul) a5 <3V ik dually
240 0 (e 353Y) el Janae 30l ae i) g il 2l 4l aay 3 (2009

afgs
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il o (3) Jsandl 8 Aagaal) mitiall SlaaV) Julaill ey 1 ae) Gugisadl g i)
AP Eun 10,05 ssisall die Lginas laialy OIS syl ¢ Uiyl 3 4Ll 48E<))
LU die ugipal g ) Jaussie (1S cAgLal) BUSH 50l ae Lisina usipall g )
(o 84.56 ) eV LLKY & Jiay Cus GUSH 5 ae A5 s 79.07 )
i s ¢ 355V dpentl) Jane 5aly) pe Gusipell ¢ i) Jausgia ol el SIS
e alaall il e Lsine (oY) aenill Jaey dlall 280SH ATB4) dlalaal
com 109.74 g asipal) o 165)) A caalyy

S Lggle Ciign ) Glaall aal e ga ) e JSY) Guesipall gl ddea e
e Cosipall gl saly 2t WYL e a8 Cigaa 50 LT ehiuall )31 slas
e Ul (Gurjev, 1990) wlall ¢ l&) 3oyl damnh dagi dglall 486K 3al)
A ey Gbadldl Jola 3aly (A g2 b cegall e alilall g ddlial 30l
-(Sharifi et al., 2009) sl Jsh 5a4)

Spantll Jame 305 o bl g iyl 3ol Laagd 2 555Y1 spenall sl dually,
e 32k A WAl augly aludil 4 G aie Hea A Slld dgayg c‘é_“\iﬁ\
2l e AaLll il 3y o) g ) salyy s echbadld) Jshay (sludl ke
gl bl Jsh e JS glay) salyy of a5 @ (Ogunlela et al., 2005)
Sharifi and ) & ae B8 LS Aglall 80 8al) aa CSIgE gyl
b ge Gesiad) g i)y bl gl sy of aay Al (Taghizadeh, 2009
258240 0 e 593V slawd) Jane 33l ge Lulal 5L (i)Y

Anlal) BESY ) (3) dsaadl 3 giball SlaaV) Jiail) (e (i () Bluad)
Alall AN 0L ae Liste il 13 aalp Gia (Glall ld & maly
assidll Z8ESH die aw 4.61 ) Gadln sluall 286K die and 67 4ied cuald
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Y e dangially Ll o8l <5 G o Ulal) AESD vie an 4.07 ) 5
Ml Jane 3345 Ll gsine (38 (sF Lagin 00 Al i (A eggsine IS Ul
Aldbaall die GLall jli ] Laagls ¢ Glall gt Il s S 355

o (5:72) a/NaS 225 oY) aranill Jame oo Lol 2860 (A3B4)
it st 38 2B 5als Cigan g 8 dise Jaad 28 Ll L sal) )

a5 53 (Lucase, 1981) zibis ae dslill AE il 345 . Jpeanall b S

O I s d5my Bl lad b (ggina i Cigan ) ol dslal) BB 32l o
alie oyl clilual A deg)hall cblal) o Sae Clgyg oalall saly)
o Ll @lly (u&aid oalgll lill Lte jilsie s Lo 308 ) (g Aalaal sall
Al ae) g Jeas ABlee @il Gl Jld sl Mol o) sen Jesa

(2010 <5 AT
& dragall Cagyla 3 (2011 cgyslls ) e (S53Y) danil) il (B8
Gl sl ) (2/6S 2405 120) Jarar 555Y) asanl) 53l Cam ¢ 3al
(% 18,6 5 10,3) duwts 5 dum)ll 59yall 5 (% 2525 11,9) diy 5 Lgina

il ey dnanal) aamy 43)lae Daayal) 59 5ell (B
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aldl) o Cudladl a0y Guglall qugadl axs g Gugiall j9aa Job -
: 421000 ¢3is
aeg iyl Gsall daes ugiell Heme dob Glhugie Gay (4) dsead

tadl) O alee 385 2a1000 (s il e i)l

09 uiad) a2 sl 2 e Jsh
) cSlalaal
421000 aldl) te usiadly oasipadl
247.7 1.17 404.2 16.9 Al1B1
249.7 1.17 412.4 17.01 Al1B2
251.4 1.33 419.1 17.48 A1B3
255.8 1.50 432.4 17.91 Al1B4
250.1 1.33 421.6 17.7 A2B1
253.3 1.33 427.3 18.05 A2B2
254.7 1.37 438.8 18.46 A2B3
257.1 1.37 448.5 19.01 A2B4
252.2 1.33 430.9 18.28 A3B1
255.3 1.33 437.2 19.15 A3B2
255.9 1.47 447.5 19.85 A3B3
257.9 1.50 451.7 20.25 A3B4
LSD(.05
2.001 0.488 5.88 0.401
A*B

s s aw 16.9 ) (misil & cilawgial)l QSN v aul7.7 ) 08V
G 38 393V pell Jame 5003 W (4 cJsaall) Lgiee Jlid) Galiasy)
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AUl ((A3B4 ) Akilaall ciin il L usiall e Jsb b Lgiee 1a
o 20.25 il Gusipll eadd Jsha Jef o oY) el Jaras Y1

dihic Cagyls @ad (2011 opes ameall de) &l ae Aglal) 8UKY) ol (3é0
e 83y de 4% Lugall jeaa Jeb paleds) WaalY Al dgyen 8 Al

yash xic 8.6 % I (=liady) dows cunisyly Wl 57 ) W47 (e il

(Akman, 2002; Silva ef al., Jis Al gl e 365 WS af/cls ll 71 )
salyy Jaagl 2 530 slaud) L3l Al W« 2007; Sharifi ef al., 2009)
WAl il ) gam G308 (Y aendl) Jae 300 g 81 Jsha
oY) el Jae 30 GE 5 Enall Gl e e L lgeas Sy
0¥ 2anl) Jaedd il Jany A (2011 copaes dpand) 2e) 35 ae b))

G LS caalall e 5ynsall e pall puan gl 3 Gugiyall Jsh 3 gsiee il
(Sharifi et al., 2009; Sharifi and Taghizadeh, 2009) zi as

se il 4l aas (4) Jeaall 8 it ) il gugbally qgal) s
o esbefia 430.9 culs sl B 5ab) ae usiall b Lisies il
& dlaugidl GESN 5 Gegiefia 421.6 ) cumisil g duaddidl 28E)
Conll e o) i A dadipell DS G Gusie /i 404.2 ) Cumisi)
5 Ll BB G Je i) Gin 5 355V dpandl) Jane 335 e sl (8 Ligies
A i (pa B cgusiefia 451.7 Al el a/NaS 225 aadll Jare
cossipe] dan 404.2 Al G sl e Llel)

g by LAlll dlbdyel Al Chdsall e ushall (A csall s aa
shiall 5,3 il dle b 43kl L3k o (Edmeadas and Daynard, 1979)
Randhawa ef) milu ae 48K il 366 g culill o Ggal) e 4 (el
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& sl e (mlassl ) o dnlall BN saly of aag @A) (ak, 2003
2l 2y 3 (Abdul Rehman et al, 2008) z=lb as B85 LS ¢ usiyal)
il WL/l 66667 eI GBS 4 Gushefin 368 casall i)
Spentll Jame 305 oo usiyally agaall aae 52l Jaagl i 530 slendl il
gl Caall 8 Cagal) ae 30y 55SI Jsb sl () agmy Y iy ¢ g5Y)
(Rahmati, 2009) ae 353V daniil) ol Gy 5 5Y) aiil) Jara 304 as
G5 LS L agipall (A gl dae 3l A gam S 3Y) Jama ol O Y Cua
.(Abdul Rehman et al.,2008) il as
Gl e Guihall e 8 Lsies 4alall 2800 <o calill) o Gudlad) aae
1.47 5 adipl Y vie cl/gusipe 117 G 22l 138 #2505 S aalgl)
pe bl e Guilall de aali JaaSldly cAamidiall AUSH v g/ ssie
ae o) Cun Lgime Jig3¥) ypentll L3l IS a1 G L Aslal) d8US) saly
e i @ Gy Al A/NAS TS5 Jaral) e Lo dpandill Jana 33L) e uihal)
ANGS 225 Jaedd) X Ul 5 o) AES) Alabeall (g Jeliill Sia caalal
(4dsa)) Gusie 1.50 Gashall sae el
5 )M Aleal) Al aaas ) Aeledl Al sl e clall e (anilal) 232 )
Hashemi— ¢) Jis agluall clahall e el ae dslal) 280K 505 (565 .o ) jiuall
<lag (Abdul Rehman et al,2008 <Dezfouli and Herbert, 1992
alll Jo Gaihall axe (mads) dglal) AEEKY )y LWl ) caladyall sda
SV s aalgl clall Laadall 40l daluall 32l of ) Gl aag canlll
el g Ll iy Lae seliaYls Ldaall ualiall e culilal) (py dudliall Julis

A8L< salyy of (Sangoi ef al, 2002) aay 3y . Gl 2ae 30y Jallyy sal)
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shiall A amy B puihe JSE aae Sias afals Gl 50 e Akl
ouihall ae 8 WK ah e I cluhall (e cilag Jilaadly L0500
o Ss)¥) el Fil siws. (Gonzalo et al, 2006, Ma ef al., 2007)
ot e bl e iyl aae DA sl (g3 (Akein ef al, 1993) il
galewd) de )

Qs wadadl 4l Laay (4) Jsaal) gl Slas¥) Jilaillaey @ 421000 039
LY b ¢ 252.2 ald Aglall DESD 0L e Cusiall 8 Lgine da )
£ 247.7 Q) cumits) 5 el A6 8 $250.1 ) Cuaiail; Lasiil
aanl Jane 335 aa Lisina dom ) (35 Jansgia Ay cn (e Aapall BESH
aiill Aol a/NaS 225 spadll Jane pe Liall 2GS Aleleall Ciia Cun 555V
& 2477 ) G salall ae Llad) A Alalaal) Cilia G 3 g 257.9
Al ARSI Eh Y s das GV (s B el BBBSY 0 o) )
Gy Laa e Ll ly L2xall ualialls 43kl o lgin dudliall 20l clilall Jolks
Maddonni ef) 4d) Ll L ae Lailis 3is, el Jiadl cilaiie g leals
2ol 4.5 AN GEH 8 e dall S8V 5l of Tsi ol (af, 2006
(Jovin and Veskovic, 1997; Hassan, (4 JS 4] Jeag b ae G858 WS
Al 46N 30l o) ) claas ALl sl JS . 2000; Nasir, 2000)
jlie Ll (35 33l (N gy Ala) culy s G s aali ) o
e Jadlays Ayl Aalaal) (pe i g V) o ) Aalaiall 5l a3 aext . aaLall
salall 8155 30l & acluys (Cox ef alk, 1993) saill dlaye Dla Gl)sY) Jalis

.(Tollenaar et al., 1997) 4l ¢dial dlsje A dala)
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%o sbluail) Apuaic Slanll (i1 ¢ &/ o) Limglgual) Aladle(/cok) Aol ALa-
Qs ¢ af o) Anslpndl Aladle(a/ k) Auall Aal lavsia g 1(5) Jsaal

fariineal) lalaall (35 %, il A ¢ alanl)

Yo Alail) Ay | Yoslaanll iy | &/ Laglonl) AN | (B/ck)Apal) 48D | cSlabaal)
73.08 49.29 7.02 3.46 A1B1
78.18 49.28 8.34 4.11 A1B2
82.62 42.04 10.61 4.46 A1B3
83.38 42.36 10.84 4.55 A1B4
72.04 48.28 7.27 3.51 A2B1
73.24 50.06 8.13 4.07 A2B2
77.61 44.24 10.51 4.65 A2B3
81.15 46.35 10.73 5.02 A2B4
70.14 52.91 6.01 3.18 A3B1
72.97 54.12 7.41 4.01 A3B2
76.35 46.07 9.42 4.34 A3B3
80.33 45.54 9.48 4.31 A3B4

LSD0.05
6.92 1.711 0.161 0.089
A*B

L 2GS e sadinal) Clalaal) G Aygine (3958 Laadl ol 1(/ k) Agal) ALY

s pRlsl ge Cumse o Aplall QMBS Bal) of U ad 13y wewd oy
Al dall Gl Latn Laalsll @lall Je Gaihall sae alidily Gugiall 8 gl

Ala G5 o 050 dantll ENV e die il Cun 55V dpentl) Jane 33l aa
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5.02 ail) el A/NAS 225 apanill Jaee pe Alangialll 28ESH Alaleal) ciiia
Aok

)l il BaaY ¢us (Maddonni and Otegui, 2004) ol ae Ll (365
ime Al 286K 53l Aall ALal Caaly G (Alal) AALSI, eaaly (S Ll
G Al Lo )l Al e sl e ehiuall 531 il 5)8 e ) elld
IS (Lasiall Leiiss sl daey Cusipall Jsh) (@AY Al ClisSa 3k
Sle dehl ve gl e pe Alie clilal) 2e b Jualall (alill (e
Lblall e Asua Glilise
OsS @llag ¢ 393Y) aled) dila) dag ehiuall 50 Luall dall 52 Laaf Jaa )
O Al el e Juan 8 Ll dele A8V saenl) dil)
(s AY) dgpal) Clleally Fpall QuSHl dlee LL& ) 33 Lee ¢ Jg 5
b sl (s sl A gl 8 ot Al Aadall A sl Jull,
g Al 30l (o Al (8 (uSay dlly HS])

) ) Al e Jeecnlall A sl SI5 e a3 <3V )
s 3315 L8l at Gl s Jaee A58 cebiall B s A sl
.(Valadabadi and Farahani, 2010) dusll 4all 3045 ) a5 Lea ig3Y)

)Y peaind oladY) sl copelal ciluly sae e 55V dpeniil) il 58
Al- « Gungula et al., 2005) ¢)aall 3,0 8 LeiliSay duall ally sl 8
.(Berenguer et al.,2009 Kaisi and Kwaw, 2007
Sl sadiad) CO bl G Aysina 338 L Al 1( 1 () oh) Apslend) Al
O Cucage M Aglal)l AN 3ol of S Ledy 13 ¢ et en dasd &)

Gy ¥ Gl canlgdl bl e uihall aae Gl Gl aas (alads)
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O e 38 a6 O s ¢ (Y enll Jana 53l pe Ranslend) Adal)
(5¢Jsal)c A3B3,A3B4 (yililadl)
plll el A/NAS 225 aenill Jaee ae Ll ZEESY ALl s
.a/k10.83

ol lasy o)Al (Shakarami and Rafiee, 2009) ae dslall Z8LSl) il 34w
WU ve JY) Al culS Law V) A xie cul€ el daglel) 4l
Gl e 5a€ dae sjig A Sl gpadll g senall Can s 1y . 38
gkl 26 saly xie
adl laay )2 (Dawadi and Sah, 2012) gk & Y] dentl) RSl G
AL dagl) ) Jeag S Lsine dygall Al casly Loled) dejall 30l xie
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(esculentus)

Effect of Spraying with Plant Extracts on
the Growth, and Productivity of Okra

(Abelmoschus Esculentus L.)

Abstract

This research carried out during the two seasons (2021,2022) to
study the effect of spraying with licorice extract  (Glycyrrihiza
glabra) at a concentration of (10 and 20 g/L), garlic extract (Allium
sativum) as a concentration of (10 and 20 g/L). yeast (Saccharomyces
cerevisiae) as a concentration of (5 and 10 g/L), and sea weeds
extract (Unco see weed) as a concentration of (10 and 20 g/L), and
mineral fertilization as a control on the Growth, and production of
okra. The results showed that the treatment with liquorice extract and
garlic extract and dry yeast and seeweed led to a significant increase
in all studied indicators. The results showed that liquorice extract
10g/L gave the highest values in leaf area (6355.2cm?), and leaf
content of chlorophyll (12.87 mg/g), whereas the garlic extract 20g/L
gave the plant hightest (116.3cm), seaweeds extract 10g/L gave the
highest values in the number of branches (5.6) and number of leaves
(39.5). Spraying plants with yeast 5g/L gave the best values the
number of flowers per plant (19.1 flower), and number of fruits (14.9
fruit), and the production per plant (58.59).

Key words :, Licorice extract, garlic extract, seaweed, dry yeast,
okra, Foliar spray.
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