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Effect of Sunflower Water Extract and Weeding on the Productivity of
Durum Wheat( 7riticum durum L.) under Rain and Irrigated Cultivation

Conditions.

Abstract:

This research was conducted to study the Effect of Sunflower Water Extract
Treatment and Weeding on Durum Wheat Yield under Rain and Irrigated
Conditions. Results show that Irrigated associated with significant increase in
all studyed characters, Irrigatedachieved the higher values at grain yield
(1808.6kg), This result showed increased in grain yield values 30.03%. Spray
with Sunflower water extracts (1:10) by 18L/ha after 60-80 days of planting
caused an increments in biological and grain yield, number of Productive
stems, 1000 grains weight, grains weight in spike, grains number in spike.
And decrements in dry weight and number of grasses in 1m?2. The results of
study showed increased in grain yield values between4.59 to 13.22% when
used Sunflower water extracts. Flower discs water extract achieved the
highest values. Weeding associated with significant increase in all studyed
characters, weeding achieved the higher values at grain yield (1687.5kg),
This result showed increased in grain yield values 11.61%. This study
concluded that Sunflower water extract, which prepared in low cost achieved

a significant increments in wheat yield.
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Key words: Water extracts, Weeding, Rain, Irrigated, Sunflower, Wheat,

Grain yield.
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Abstract
The research aimed primarily to study the economics of saffron cultivation and
production in Homs Governorate for the 2024 agricultural season. It was found
that the value of variable, fixed, and total costs amounted to approximately
(17.25) million SYP/dunum/year, (11.12) million SYP/dunum/year, and
(28.36) million SYP/dunum/year, respectively. It was also found that the
overall economic efficiency for the average years of peak production (3-6)
years was (5.4), which means that every investment of (100) SYP of
production assets (variable and fixed) yielded a revenue of approximately
(540) SYP, or a profit of approximately (436.9) SYP. The production function
was also estimated using the Cobb-Douglas production function, and after
applying the linear coupling test, the results indicated the possibility of
reaching a model that includes two variables from the set of independent
variables (number of plowings, quantity of bulbs, quantity of organic fertilizer,
quantity of balanced fertilizer, number of irrigations, and quantity of control
materials), which are the quantity of bulbs, the quantity of balanced fertilizer,
and they had a significant effect on the productivity of the saffron crop in Homs
Governorate for the agricultural season of 2024.
Keywords: Saffron crop, economic efficiency and productivity, production
function, Homs Governorate.
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Response of Common Potato Plants (Spunta Cultivation) to
Biofertilizer Fertilization
Abstract

This research was conducted during the spring growing season of 2020
and 2021 at the Agricultural Scientific Research Center (Al-Duwayr Village,
Homs Governorate) to study the effect of fertilization with the biofertilizer
Parvar on vegetative growth and yield indicators of the common potato cultivar
(Spunta). The experiment included three treatments in addition to a control
(control: mineral NPK/recommended fertilizer; treatment 1: biofertilizer + 75%
mineral NPK of the recommended fertilizer; treatment 2: biofertilizer + 50%
mineral NPK of the recommended fertilizer; treatment 3: biofertilizer + 25%
mineral NPK of the recommended fertilizer). The biofertilizer was added to
the irrigation water at a rate of 20 g/L, with several levels (25%, 50%, and
75%) of the recommended mineral NPK fertilizer in two applications (the first
application was three weeks after germination, and the second was one and
a half months after the first application). The experiment followed a completely
randomized block design. Data were analyzed using the Genestat 12
statistical software, and means were compared using LSD at a significance
level of 5%.

The results showed that the biofertilizer acted as a nutrient supplement, with
all biofertilizer treatments outperforming the control in most vegetative growth
indicators. Despite the mineral fertilizer application rate being lower than the
recommended amount, the increase in productivity compared to the control
was 58.7%, 46.6%, and 37.3% in treatments 1, 2, and 3, respectively.

Keywords: Common potato, biofertilizer, vegetative growth, productivity.
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dylasoll dely3ll saclaol (Vicia faba L.) Joull go dsc liai dylaial
gasll Jaluall 8 5 sins

() Ao adu anyed DG 5 Jedoa 01D (gpualil) jadi
A (pann (paes daala el il DS Alial) Jualaa) and ¢ inale 3l ()
Ayg (pmnn (pann dasls el gl DS Al Jaaladl and 3] @)
Aygas AADU AEAD Eigny K pe cae )y Aalell Cganll dalall Al & Caaly 550 O)

Omend & Alaniuall Bpaall Gunl) aal e lgic]) ) e se s Alial) Jualaal) Cilial e
aesilly Lalll dnlid) e lgalis) dikhaie aghal LgiaBle (5305 Lgie ) bl Jralaal) dual)
Baadel Crgadl 35a) Anlil) pgiall Sipmy ddana b iy 345 5 Ll 02 (e W)
G 1 eds¥) 0api 15 «Js¥) i 1 el 15) aielse ek alasiinly 280U i Ze )l
s (e Pl (sl aledl Jsill (e ilial B del)3 (S o 15 ¢ 0
sinnas Hlall ClaeY) LI 5 sai e 2l Gy clalialy Lnslsudll Cilicall (e b il
sl Sl ddliae ve g ey ol aslialy (Vicia faba L) Jsill culal galai@y) el
Laa) dabie b
Ljie chlialy (Split Plot Design) dasad) bl oUsil iy 45ail Cieea
gl ) canall dlabee 3565 Syl Jdaill mils cijelils ¢(L.S.D) laugial)
GAY lalaal) go 45lie dusg el liall & daizals dysine (3558 Hsels pe 915 2o e
sl IV b catlly SNy il s ALY aae A Aal e dpadll g deadid)
i) sl dansd) dalis of 4535 Galalls sl bl 035 can 133.80 <l ¢ s )
@ola®Y) Al sgiae s caisyfaS 387.71 dpddl Axll 4 e LS o(Pan 1924
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AaliY) il gl claall ety selse ccaliad) rdalite cilals

Response Of Several Cultivars of Faba Beans (Vicia FabaL.) To Early

Sowing Dates Under the Conditions of The Syrian Coast

Lama Taiseer Alkssery (1), Michel Zaki Nichola (), Reem Saleem Ali (3)
(1) Master’s Student, Department of Field Crops, Faculty of Agriculture, Homs
Univ. Homs, Syria.

(2) Professor of Field Crops, Faculty of Agriculture, Homs Univ. Homs, Syria.
(3) Researcher, GCSAR, Lattakia Research center, Lattakia, Syria.

Abstract:

Field crop varieties and their planting dates are among the most
important modern foundations used to improve the quantitative and qualitative

productivity of target crops, as well as their suitability for the environmental
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conditions of their production area. Driven by this importance, a research
study was conducted at the Al-Snober Research Station, affiliated with the
Agricultural Scientific Research Center in Latakia. The study utilized five
sowing dates (September 15, October 1, October 15, November 1, and
November 15) to cultivate three broad bean (l//c/a faba L.) varieties (Baladi,
Spanish, and ltalian). It aimed to investigate their effects on certain
phenological and vyield traits, weed growth and distribution suppression, and
the economic stability level of the broad bean varieties planted at the dates

within the study area.

The experiment was laid out in a Split-Plot Design, and the Least
Significant Difference (L.S.D.) test was used for means comparison. The
statistical analysis results revealed the superiority of the Italian variety planted
on September 15, showing clear significant differences in the studied traits
compared to the other treatments. This superiority was demonstrated by a
reduced number of days to germination, flowering, and maturity. It also
excelled in growth indices (plant height: 133.80 cm, fresh and dry plant
weight: 4535 g, green leaf area: 1924 cm?). Furthermore, this treatment
achieved the highest seed yield at 387.71 kg/dunum and a superior economic
stability level (293.11%), while effectively suppressing weed growth and
spread compared to the other treatments, as calculated by the arithmetic

means for all studied traits in the research region.
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Keywords: Varieties, Sowing dates, Phenological traits, Yield traits.

rdmapall duafyilly dadiall. 1

Ol o ST AL gyl el jalas (e Lila Taas A Jualadl a3
Ll Lypad st B S 50 Lds clilpall B0 8 Asll) \glilie Jlexind ) dil)
Saalae 23 @lliys geall g3V cudy gl Ay bysia o Bagagall 23,0 siall Juaiy
(20077 < Sp3all we) Gae)y3l Bysall (6 daga
4xiiyy Fabaceae 444l dluaidll; (Faboideae dluadll ciaty (Vicia il Jadll culy aiy
S s sag ((Bashir ef al, 2013) i) daulslly degyally dpal 1591 o el
(2n=2x=12)4sall Zapall

.(Al-Barri and Shtaya, 2013)

Jal e g5 Al g (b Apgtll Al Allad) Jaalae pal oo Jil) Jeana 2
cabe Y sasial Lgilalasinly 5uSl) g0 \giad ) A8yl cAdlall Wyshg olpndl) Leis 8
2535 afieailly Culailly Jadall aiadlas (2021 ¢3aT5 JLS) sumal slaws clilpall CalaS
(2009 ¢ilually laiall) Zue 30 clysall 8 aipeals 5 Ay pad Lis b
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oo (3 Jsill e allall eyl Aabisall il s Ll pdy Gl e Jsill )3
Agatill A pal) Aadiiall) L liSa/aS 6582.41 Loyl dalily uSa alf 248.83 I (2023)
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Ayl Aplany) de gendl) iSa/iS 1907 ) ciliay daalily ¢ iSa/i< 24915 (2024)
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o3 (e dale JS a5 iflgy Lol A dalsm salal) Joill il e il
o i el b b ) Cag ylally Blaliall Tasi eopdinlill Ji (e Ailida 2y Jalsal
ne) bl 13g) saill V3 3elS gy Sl et Gl e Jpeanal) 138 Ll 33l (S lersen
-(2009 « 3l

Cigol (s Lali) e calial del)y iy ggalall Jsill il e Lalisy) a0
Adhsl) skl gl Calia) ol el Ayl aandt cdpalial) Jag 8l Jie (@AY Jalsally sail
.(Abbas et al., 2014) & ..... Aalal) claukt)

AEQY (33685 Jgumsll ARSI Al ailaliind o bl Jpeand Laga Ge )3 ae 0 2ay
e U< s Lla Slle el aese 3 LS (1993 cplad) dpll) Alad) Ly, dala)
Turk ) Jsill Jseane & sall Basay LilisSae 1) JUlls Laslgidll Jabiall 5a0g 2050 o
.(Refay, 2001; and Tawaha, 2002?

Gilial dely) aldie) o) Cun Joill Jsmne Laliy) 3 lage Slale Calual) IS a8
CBlabaall Baadaily Al Cagplall lgilaial PlA e psdll Ale 0l (A paly 2] Alle
(Ibrahim, 2016) .(<lall 4l o)l capandll el 2 5a) L3l

el 3%l yelpall cibael Gum gl gl e Lgine il Aol aelse g
.(Shad, 2010) (Sl & 5lin dilaia & @llds (a1 76.9) gl cilall g lis
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Apdll Alal) dsa B il Asje PIA @lal) ¢ 6 2aa ASuper Simonia

Lsine OIS del))l 2o sy Glua) op Jelilll of Sharaan et al, (2004) s
Gl Sual dely3ll acge die dgydy dle Judl culae Giza2, Giza29 Gl ) ¢ua
c yaa b Jsl

sy s Al (e dualiy) dlag Jeall 3)Sad) Aoyl e as) calahall e aaell s
.(Badran and Ahmed, 2010; EI-Metwally ef al., 2013; Helios ef al., 2021)

b Lisine S 85 5 8 Jail Aoy acge 356 I (2011) g ATy a8, Ll
25) 5 (Js¥) s 15) e ylaally salal) Jsill bl Zans/ )50 cdansally s/ lasdl Jsko ddua
00 5 8 Al vie (a/aS 3494.31) dpd dle LSl o Jpeanl) S o GBI o
Apsu o AEDU) dine b S

idailae b gy 3all Jsill Jgeana (Ae)3l) ae s adgall Lil (2013) oaluad) (oo
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Hegab ef al., (2014) s Abido and Seadh (2014) ;Badr et al., (2013) <3
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el e ge A pean 8 Jsill Galial Aaly) o) EI-Shafey ef al., (2016) 2
Gomez &I LS (V) S 3 L del)3l) e say A3 )lie (gsine Sy st o B (00 3
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Effect of Foliar Application of Beauveria bassiana on
Certain Vegetative and Fruiting Growth parameters
of Valencia Orange (Citrus sinensis L.) Trees

* Prof. Dr. Ali Deeb
** Prof. Dr. Jamal Al-Ahmad

“*Lina Halima

ABSTRACT

This study was conducted during the 2023-2024 growing seasons on Valencia
orange (Citrus sinensis) trees grafted onto sour orange rootstock (Citrus
aurantium), . Beauveria bassiana, a well-known entomopathogenic fungus, has
recently gained attention as an endophytic bio-stimulant capable of promoting plant
growth and productivity. The aim was to investigate the effect of foliar spraying
with different concentrations of B. bassiana on vegetative growth, yield, and fruit
quality. The experiment comprised three concentrations of B. bassiana (108, 10°,
and 10* spores/mL) plus a control. Foliar spraying was carried out two weeks prior
to flowering, with three replicates per treatment, each replicate represented by one
tree.

The highest vegetative growth parameters (shoot length: 11.12 cm; leaf area:

43.9 cm2; total chlorophyll: 4.69 mg/g) were recorded at 108 spores /mL. The same
treatment significantly improved fruit set (37.5%) and fruiting coefficient (5.63%),
leading to a substantial increase in yield (108.76 kg/tree) compared to control (73
kg/tree). Moreover, the highest fruit weight (304.4 g) and volume (310.8 cm?) were
obtained at 102 spores/mL, with improved juice content and chemical properties
(TSS: 11.67%, acidity: 0.85%)."

"It is concluded that foliar application of B. bassiana at 10% spores/mL
significantly enhanced vegetative growth, yield, and fruit quality, with an overall
yield increase of approximately 49% compared to the control.”

133



(Lwdlld ) Ciiia ciluaanl) iy (g palll g g padl) galll ) pdige (ary B ) pdgnd) Jhiy (36l i) iU

Keywords: Citrus, Valencia, Foliar spray, Beauveria bassiana,
Endophytic fungus, Bio-stimulant, Sustainable agriculture™

* Professor- Horticulture Department- Faculty of Agricultural Engineering- Latakia
University- Lattakia, Syria.

** Professor- Department of plant protection- Faculty of Agricultural Engineering- Al-Furat
University- Lattakia, Syria.

Fkk

student (PhD)- Horticulture Department- Faculty of Agricultural Engineering- Latakia
University- Lattakia, Syria.

3080l g 2511 gouill 5lydio jass g Tysfgaall iy gyl gl i
(Laasnilld ) iaa Silataoall yladict

*

cw e Lald

*

"aaaV) Jlaa Lo

e 3

Aals Ll

gadlall
(Citrus Lualli Ciia Jipl) Sladl e 2024-2023 sall anise JU& Gl o38 Cuppal
. (Citrus aurantium) (sl ¢ sailll dual Lo dabdisinensis)

Lilaial —cpiall (i ki sy — (Beauveria bassiana) ULlub Lyde i s

el G el OIS ity Al g 505 e D L T T il g T

134



4 gaal) A5l g e ) 31 glal) Aludes uaas daaly daa

safidhar o) qude ol Audaud 2026 als 20 2l 48 alaal
(gradll sall & Adbida Sl B. bassiana el kil A6l 5 Ll & Gl

L Baga Yl
il Al 33l Jofie s 108-100- 107+ kil e 5805 A0 dpaill 3 Jexind
5 Alalas JSI )y S D5 e sy a3y JE Byl G ebal 5 Cun (L Lol 1)
Com 1112 1l Jsh) (gpmdll saill cihiinal o el il saaly 8yad Jiar ) )Se S
ol LS . de faz s 810 585 die ((§/ade 4.69 1 S i 55<0 €20 43.9 14350 dalis
3 Lea ((%5.63) SLaY) Jalaas (%37-5) (ssine <o L die Gpaat ) Aalleal)
sdle L (5)25/aS 73) el Alsleay Ljlia (55838 108.76) Jsanall b 58 50l )
810 385 xie (Pam 310.8) leanns (£ 304.4) 5paill 055 el o Jpanll & cclld e
%11.67 400 L83 Lhall 2sal) AgLakl Galedlly juaell Gsine (uad ae cJofie s

(%0.85 iz saall
Jsanally gpadll saill 3o o [ie 5 810 385 B. bassiana yhsy s il o gasi
L Alabeey 43560 %49 saiy i Jpanall 5 Adlan) 50l pe cgine IS Ll 525

« Beauveria bassiana ;5! (il «Luilld JE (cluaaal) : Lalidal) cilalst)
daldieaal) Ao 3l ¢ggaall Jiaall ¢ galll ASNaY hadl)

Ay AEADU ABDU daals e )3l gl A0S ¢ ilod) o (Miad”
A ¢ ccball daals el Auaigl) A0S A s Bl
Lppsme AEDU) AADU daals el Aurigh IS ¢ pilad) o ((o)5€9) Lle by A"

135



(Lwdlld ) Ciiia ciluaanl) iy (g palll g g padl) galll ) pdige (ary B ) pdgnd) Jhiy (36l i) iU

- 04

4dadda

Ghlal g bylasl st s Rutacaea ibla)l sy g3 Citrus guis ) Jisl
Dkt allall 8 55diall Hlad) (p Aadiie A3lKa Cilpmanl) 5y Jandi L AGIALY] 4ads 481 5Y)
Lkallg 4503800 dala®Y ) 4l

42,650 dalue; ol 552,424 s 2020 ole dyy5m £l &l ¢ (Liu et al., 2012)
Jmanl) (e dadipe A e LN ggian (2021) Lol Aflasy) desend) (385 Sa
Lasest Algha eaiad Byidy jaal
C (el Laliy clinalighy i sed Aylay 49132 dad yuaall . (Lado ef al, 2014)
3auS) alae sa

eey il o adiey Glumell el LA sie . (Gonzatto, & Santos ,2023)
clilaa) o el Gyl Wl sl Sy Al cobirall 5 dgead) Aliad) Cagplall s )
(ladaniya,2008)4, ) 3 4tie

Gy Al Anally et Lo 3l daliy) & UWa g 1l Jsall aciadl) 4aly

ey 3l Alaasl Ssal) sladinl (8 LAY leie clgialily Jualadl 32 et sase Jalse
Cua. (Doni etal.,2019 ) Al Jagaalls ¢ perall culd¥ )y 4l (ol Y] Clise cilpaas
Ll Lygaad el Ay Sl clailall pladiad 3 Usgale Tala) ualeall ely3l) Ly ags
Enebe& leualils leusay daaladll sai cpuai oo Szad (Al yualinll )90 Cpusals
¥ o oSe el e sdle ¢ (Babalola.,2018; lgiehon & Babalola.,2018)
ot 3yl e Al 8 A8l paliall il 50l ) Aaayeall cilyladll IS0 jlexin)
(Sharma Zslall 45030 jualiall (aliaiel 50 50l ) dlgdl) 3 535 Laa ¢ sdall dilaia
Alaally ¢ sail) Cpratt Jadi saaatia 28 LA e MBS Jeliil) e i WS efal.2023)
O 2y LS ((Keyser ef al,2014) 413l juabial) aliaiel cuuads digpiall @) e
Jipail) b dug el Ciliaal) alana b lnt jedal il Solal) chlylady Jlaiydl el dlele
(2016 ey allall) (- 5yl g5 anny Jig yslSH Lo 4850 dalise

136



4 gaal) A5l g e ) 31 glal) Aludes uaas daaly daa

a¥) Jlea 2 e o) Al W 2026 als 20 221l 48 alaal)

Jaaed Gyl e Cinad) Gl Caillay Huat e Beauveria bassiana kil Jaxy
Caans ¢Jai ginal= Y15 el gl ccliiand=Jsnl) Gaes Jie ¢ Fisaselly Sl 453
Ay Lee clgillaind e ST DAY IS IS (e Capaall Ll par il ellillu)
gyl @il o 4508 gy Slall

(Jia et al.,2016 ; Gonzalez et al.,2022 ;Batool et al.,2022) .

Ll Jie Jaalas 3 Beauveria bassiana il culsls i) cluhyall e aeyll e

(Papantzikos et s<lls ¢ (Zinan et al., 2025) 4,4l « (Jiang et al., 2026)
dalis — Glumel) e alull of Y]« (Rahman et al., 2020) saildl al., 2024)
Lo sl Glad) aly Cuae Gl 13 Ll 3Hn e dasaae 5 Y — Luald Caia
Lorid) Al 8 Aygm CuljinaS ladl) 13a Allad e ¢ gl

Gaat) Lpaa

CullSll (mia b aalu Lee Ll Godea (g iy ol b Canll Bl gy =
Az e i) Al gl Gy A5 daa e alaally 5Ll 53
+ Aila S ) gall o jiall

séaand) dilaa

10 « 10% 10* 315 &y Beauveria bassiana b 850 (il il aaas -1

DsY GhY) de gl dalus V1 Joa 1 gpmdll sl Gl piga b Jafie s
Naills QU

“pigay Alall 5oLl (g slSle Amglpandll Cpdpall & OLaladl) L3l Al - 2
Z Y1y sially a3y

137



(Lwdlld ) Ciiia ciluaanl) iy (g palll g g padl) galll ) pdige (ary B ) pdgnd) Jhiy (36l i) iU

¢ TSS ) dluslly (Luac caaa (s ) shdlpall claall 3 i) 8k s - 3
(ULl jpanl G geal)

LD Basas dualil) Gueatl b gl ladl JidY) 5N s 4

s Agyillg ALl Salall —ARifydag duad) Alga

Al Salall
aisd 4 aialie Gluaes (i 3202472023 Cuelall gaill canwse B Sl (g0
Oe Al saill daliiie Citrus sinensis L.var Valencia. Luwils Ciia sl an,
6X 6 clilus o 2009 ale degyiedin 15 e Hlail) jee iy Cua o alya)
. Citrus aurantiuml. ( a5 ;@) Jual o dasdass <o
sdagd) LdE lsa

Jlan Al dagill Gy 8 Taaaty JLedll Cayll 3 480U didase b Candl 2id
Jhagll Jaxe ¢l mhass (s5ise e 2 67 aiisi ¢ oS 20 Aad) 3S5e go 2 Ally Calas
Q}-w pa 700 L;)LA\

Caas Cune (30-60 ) an (0 30 ) Goe o adsall i (o Dlie uad pan
Agpaad @l Al e (8 Qs (gials Anatll e 38 J¥) G el (8 il
il paibasdl Gan o Capmill Lehdas Sy dpulall yhall (385 AADU 8 de))3)
(1) dsaall (8 miase s LS Ag5ll Julat il cilSy Alall

138



4 gaal) A5l g e ) 31 glal) Aludes uaas daaly daa

a¥) Jlea 2 e o) Al W 2026 als 20 221l 48 alaal)

AAO) = e Ahaiey e ptall Qi) 45 ALl Alidl) pailadd) (1) Jsas

Silal) Gylal oaligdl | EC | shusdl N Salad) | Qs | clig€ | pH | el
oh | du o p-p-mzUall J P-P. Sl Ay guanl) Judll | gaedlsl) a8
o e J gl m % % ¢ o
p.p.m Yodlstf
39 | 42|19 181 | 0.6 10 13 4.1 10.3 | 23.53 | 7.5 | 30-
3 1 0
42 | 37 | 21 136 | 0.5 10 11 275 | 152 274 | 7.5| 60-
1 4 30

Al eS Al g Ay gumnl) salad) (e i (ssine g Aygeadll Adangie Ll o ) i) i
Aggs cline U Aalally Jeledl) e 3aLE) i Cimaa pusiy 38 Loo cAimidia

Gl 8 dariical) lgal)
Loalldl) jlasih dusny 5y Adae —lydendl lad
!l (glaall judaas

& dael)l &l S e Beauveria bassiana (Bb—1234) skl i cllaa
daj) die (..Lj 10 32dl &slanll ae Potato Dextrose Agar (PDA) Ly e Cuaiy 48U
%0.01 S5 Tween 80 Jslaa; leluiy g)hall zhas (e §15) Camad .27 2425 5
el (1) R e bl 31 axe e SE ae dalall cana %0.1-0.05 S/ )
(Improved Neubauer ifadl sl dbe aladiuly ¢V LES ol & 1501 Gl
1061 5 10%1) wsladll ailesll zmil 3850 Juaes aels (Hemocytometer)
3y 33l Gilfise daua ol Evans Blue daua el §15Y) Lpn cudd L (Jofaeul 03%1
%90 slad Jaray Jal) End) Al il (4o (38

P il R Aadiinal) clalaal)

L oLl i)l s aals

Ja /325 107 35 hubon oy ()l

Ja [ 425y 100 385 habon sy (5l

139



(Lwdlld ) Ciiia ciluaanl) iy (g palll g g padl) galll ) pdige (ary B ) pdgnd) Jhiy (36l i) iU

Ja [ 325 10% 385 b iy )0
sad [ 3.5 s sl JU sl s o SU - Luall 6 @lldy e gay () 2
Usjlall o daalall ALY 8 G Cuiats ddppeds () Adime aladiuly ¢l Janay

Ll el Caaiia b cpe gy Jla3Y) 8 VAL -

Ol sl e puelal) 8 (il salll Aylayy dial) Ales die Agll AG) -

: ;\MJJ.MS\ & pigal)

eV Cileal) o a4l gy b day)f LEA) 2 Gt gudadd) galll s 1Y)

A ol all e cdal a Slsde <85 dusgyaall el

Lpall sall dage dlgd & salll i die @lldg (an) grapll 3kl Joba Jangia —

il a1 cleall e byt JS (e 38ys 25 340 50 (2am) )5l mhadl dale -
(2017 ) osals olabe G2y Bl el diphay dalid) Claa 235 ) Ka IS
W)l hie 035 tA Zan Byl dalie S Cua S=A/B : bl gl sl
s gl (s :B

Gl il Ky Elalae calidal (a5 kall JEuaal) sall e 3hsY) 2 -

: Aaglanall) cpdiall 1LSG

3 cuaasinly yad JS (e Ghsl 10 380 5 "¢ fade GhsY) & QU Jigpol<0 i —

Qi) aladiily KU b polQI puad 25 Gt Te Al Jagie uuag edlalae JSI ) i

Gua S e 664-6603 dase Jsh o Jeall alll Sleay cudeS
( Tretiakov,1990 )

O30S e 663 2ic @ 1.07 x OD = iy~
O30S0 e 664 2ic a= 0.094 x OD Jsj )i
Os0Sae e 664 xic b 1.7x OD = sy~

O3S e 663 xie b=0.28 x OD Jdy 48 -

140



4 gaal) A5l g e ) 31 glal) Aludes uaas daaly daa

a¥) Jlea 2 e o) Al W 2026 als 20 221l 48 alaal)

664 — 663 Jshs iipun Ansa i iipunll A i 664-663 2ic OD
OS5

Caiadl 3 Caanlly 05sl) b Ayyday Wyl o5 1) Adlall salall A s —
( Garnier et al.,2001) 45 420 105 3))s dny e
il 8 L) () [ il aay Ll (05 )= GlosY) B Adlad) 5ol s
100*(
aBally WYY Cilpdiipe ;I

Ngie % 80 it die @lldy syliaall g dl) e ZSH V) ae 5 A Sl s -
Coeen’t Lgiay D) e %0 85 Ldlis wie sailall S e -

100 * 400 ) ase /338ladl Hlady) sxe = Siall 4o

100% 200 5yl ase [ Jiall vie 4l HLall aae = HLaY) Jalee

(y;.u /CS) Uy Qpdisa l.uj)
el Jilg) ) e Auhall Al sad JSI (/a8 )z W) a5 2 Y) Ans -
B

Ll Alasty Al 58l clinal) :lawls
LYY ¢l @by K Js Janssl) ey byaill Y1 ileall (g Llsiie 5,825 30 4

O

-

il Eua) Lgn s jlany Sl jeae dny ()aill panll A 8 tliyg ()aill jpmal) Ao -
s ¢ pae & 8 Yl LA iy i (OS5 e sSe S S5 Alales UL ) %4 3
suaall s )= Uys smamall s 2 L LS By el dsiall Ll Cuay el

100* (J\.Aﬂ\ U.U/d:‘bj\

S oL 2ae /Ll SN el s Aabead) A e 2§ ) B () damgia -

141



(Lwdlld ) Ciiia ciluaanl) iy (g palll g g padl) galll ) pdige (ary B ) pdgnd) Jhiy (36l i) iU

2 5)lA Sliall JLE juac (e 8ykd 335 ((TSS%) A 25804 Adeall ol gal) dans -
Tydie Aayd 25 Bha A b ol Jlisll €Ll Slea dute o lgaami b lgasd s

e A Lygie S Bylaally Aageal) dpud 508 250 TA % 4K dageal) dps
Jolaar g cpillid Joid jadie Jal + ol e Jo 10 380 Lal& ebipad) (mea (bl
(Sadler & Murphy ,2010) gl ol Hsels s NAOH (4 0.1

Fua gaally ZSH 23 Aleall el Aanill lan Gl e (TSS/TA  eaaill Jalas —
LK)

tibaay) Julailly dpail) asacal
Gy Sa 4 5 Dlelae 4 il el Ll giall ile Uail) ppensd (385 dusg yaal) gyl i
B).;"j‘ 4X4=16:\.3);ﬂ\ Jl;.ﬁjdlc uéémh}JJS‘dggh\jde_g&budﬁ

5% (s5isall die (g5ine (38 Sl iluny SPSS zalipll aladinly Uilas) bl Jilas 5

: ABlially il
el palll Cdisa pary (B bsal) Sy (A5l i 5L <)

Sl gl e dgrapll okl dola dawssie & B -
Gl Aelee Gl o fA25: 510 555 sl sty Gl Aldlae G585 (2) Jsandl el
Tl 29l oo st (8 0Lall Alelas log da [ 225 H10 =10 5850 sl slaiy
ookl okl Aad el da fAzs P10 585 () Alelee o Cum Gugyaall il
¢ (e 7-29) il J81 28 Li)) Alalas cilaas G A ¢ an (11.12)

rhll e @b s 8 sl -

10 585 b Aldaa e e[ 8 910 10 585 biiad) s Gl lles s
L «(38)5 6.83-6.92) il e oay @hs¥) 232 Cua e aalil) Adlany o [
Ay (5.77) dads V) 23a] e i L) Alalea il
142



4 gaal) A5l g e ) 31 glal) Aludes uaas daaly daa

a¥) Jlea 2 e o) Al W 2026 als 20 221l 48 alaal)

t A8l Aalua 4 il -
10 585 G Allan o daf 25010 F10 55 bkl i (ol ialas i
L ¢(am 37.06-43.9) sl o a5 &l dalue dam e 0Ll dlelaay Ja fiss

Al pe bl oda (385 Caw 25,73 Aay A5l dalual ded G calall dldbee s
Dbl Jlady )l (5l o 1sdl () (Bamisile et al.2019, Bamisile ef a/.2020 )
Jishal 35230 a3 885 ¢ Cilpmenl) Hladl die (gpmal) paill 3 liead Helal (o gadll LA
(GA) Cibiall Jie Al Slisasedl Sh3) (e dee Ll of ) &asd) dpyadl) el

Alaiay) 3ead Cua clal) gad a0 b ddbde Ciillag caali AU Gl clinS g
agslall

Aok 0l jaliall palaid gpead Je Jead WS (Gonzalez et al,2022)
. (Sharma et al., 2017)gpaall saill e Lilay) (uSaiy Laa ¢ ysiansilly Gumg il

Ciin limenll Jladl (gl sl Shdne pans 8 Litsad) Shis (50l a6 (2) g
2024-2023 _anssa Lausgia ZEDU — (85 b e yzall Lol

IWE IR E R i“:‘ ’::f a5l s Bacsia A
25.73e 5.77c 7.29¢ il
34.3.c 6.62b 9.11b Jafdigs 110 30855 Ludsadl iy il
37.06b 6.83ab 9.9b Jafdd g 010555 Lboad) iy (il
43.9a 6.92a 11.12a Jafde 50 810 3085 hsbgud) sy (il
1.63 0.22 1.1 L.S.D 5%

Lgine (3508 iy ang ¥ aslsl) dganl) e SST o Capay AS 0 ol
illy Y] Cldisa (B Lont) ks (Bygll Qi Al <Ll

. ‘)\A)y (I

143



(Lwdlld ) Ciiia ciluaanl) iy (g palll g g padl) galll ) pdige (ary B ) pdgnd) Jhiy (36l i) iU

CBlalae o Jafaess 10 585 o) Hlais (5l Alalaa 35 (3) ssadl o
il o I Hlasy) aae Jangial dad el clas Chn 2a L) Alalas (a1 (3
M0 385 Aeled) Claws Ly ¢ gyl gl e (5585 174.66) ayi8 das,
¢ ool gl e D gl ol (503169.66) s Agpliie o Jof A
Gl agall Al dad J il Aleles 5 Jof 425410 Alelaall cilais Loty
Slo Aginay g Dbl ety (il Dlelas o T o 8585 165.6-166) )38 i
Ao 32 ) ool S5 salyy oF () lld ey IS a3Vl s Gus e Ll
o DRl 558 Cu Sally SV o ) pdas M sl Sl Slall ¢ gael
(Gonzalez ef al.,2022) aslall ol gayel) L)

Dadall A -
Dl Al il iy G Alel) Ayl sans Al il aal (e diell A 23
B10° 5850 (i Alales cayelal Cum cdiall Gans (8 Dpdgull iy gl (31 Wi gl
sie %(34.25 =37.5) s Lsine G5 Ja f22 5010 385 (ol Alalaas Jofie s
Ll dalass %(27.9) das s Al Gegy Y100 385 5 Alelaay Ll
pob Lo Gy i Ky diall A 8 B ysl) (5 Allad (Say Las %(13.6%)
gyl 3ol DA (e a3 shan QU B et o Jany Ll
(Jia et al., 2016). 8all cufiil AP 4Bl j3 0 Laa ¢Sl Jiiaillg
Sy g5l Galiatial (ppent e TLall a3V daglia e i 38l Lals
. (Rahman et al., 2020)\esbls 7 & g 0068 Gl (lpaic Laag
Gigyla o 408l Cinn 1) 2ny 35 (13.6%) aalall 3 ial) dys (mlaasl GG
hill CDldles aialle Lo st ¢ iull dlgaY)

LY Jelae -
oty e Ay yadl) V) cDalaa) (p laals Wyl Slaay) bl il <yl
) aiill el dofdes 0105 810 385 (bl Wleles cidia 3) ¢ LY Jalas Lo
Gilans Lai ¢ %(4.36) das a fAzs 10 585 Gl dlalee 5 ((%5.12-5.63
c (2.3 ) ded i aalall Alalas

144



4 gaal) A5l g e ) 31 glal) Aludes uaas daaly daa

a¥) Jlea 2 e o) Al W 2026 als 20 221l 48 alaal)

£l 8 Sla$ oY) sl D) ki gl il ) bl 55 e ails

@l saill s o oS D) Sl G5 o Copll (5SS Bl et e (A

@) siall et b b ) o L S5 L Al 8 3y LS (el sially Y1 s
(Jiaetal., 2016 ) 4513l jualiall Galiaial 32l iseedl blisll Jaxs e

Loaills Catn clamanl) a2y SlaRY) pdine paany b Dasl) Shis (3 53k (3) dsas
2024-2023 ange Jousgia AEDU) — (pye) (b Acg)iall

Siall & gialf Lpuadll % A Jalas L Wy e Lalaalf
13.6¢c 2.3c 165.6b L&)
27.9b 4.36b 166b JafAe 5 410 3:85 bboud) iy 35
34.25ab 5.12a 169.66ab Jafdd gy 010585 bl sy (il
37.5a 5.63a 174.66a Jafde 50 810 3085 hsbgud) sy (il
6.54 0.6 7.5 L.S.D 5%

Lgine 38 lein dan ¥ aaldl dgenll Gam ST 5 Cipay A8 2l

;s dll cizall (B pbgd) sy Bl Gl b lIG

f by A Alal) salall dgiall il 8 Dl ads B0l () il -
Gsine b 2w La) Alelae Dol Sl (5 Dalas (3568 (4) Jsand) il sl
[425:810- 010 (3:S5 Lhaill () WDlelee g G ddlad) 5ol e GlY)
G s o9 Ml e (% 57.6 =54.49 ) Wayad oy 5 Bl BL e e
i il Alelaas Jof A2sr Y10 385 G5 Alelee cidae] Lein ¢ Ly dysins

- lagin Lo Aygine (958 pe duaidie
P S sl (gsine (8 Dasd) Shady sl (il L3l -

145




(Lwdlld ) Ciiia ciluaanl) iy (g palll g g padl) galll ) pdige (ary B ) pdgnd) Jhiy (36l i) iU

el Alelee e Ay pal) il Dlalas (3585 (4) Jsandl (3 Ay peall il oy
Uafi $10 385 ol dlelan it Sum G 3 I Qi oS0 (s 3
(8 fie 4.69) 1ay8 Ay (il cDlalaa U e

Pl A 8 bl Sl sl 1)) il -

czEY) A kil (5 ol ladY) LB ) (4) dsead) llaes i
il o 1) Ay Bl AL e ((dofaz s B10) 5850 Gl Alalae gl Cua
823/38107.3 ) Jofie s 010 385 (ol Alelas Lilis 503/3S 108.76  Jisa
) xS G Alalas Co B8 (sl ang Y e clegin Ausinn (3538 (5 2sm (s (
Ll (Jofiess 410

& Qi sgine 35a0 (B aalu Dadsall Hhady (Bsl) Gl () i) jands (Sa
Sl Jaall e clall )08 e loai Gus Sgual) Jiiaill dglee Gald sa5 315V
saiall 4y pall AN 038 57.6% ) 44% (e dalad) salal) daws 33l ) sl e ¢
salpl) iy Lo 13y Uygy Lena ST Ly cJumdl diey €T Slajl 2l sad Caags
G bl 56 LA 13 s (Sa WS 3S 108 ) a8 T3 e z ) b 3
ol Jie sl QlSpall #) juialy 48)l) mhaw o 4y Saal) &l Jpaas
Colall 4503800 Allad) Gaueat (o LS dial) cdiig a5l Gauat 3 bl il Ay gaanll
Cilia i LS 7LV )g diall A ady 8 Ldlal Dlale ()6 28 yladll ggeal) Jaliall dags
Ol e hailly saild) Sladl ml sele Gim il Sladl e ala) 4y
( Rahman et al. ,2020 ) Ll sic 3aly)s iy

Y Sy el sally b g oIS e (3hoY) s5ima B Dbl Sl (i) 5k (4) s
2024-2023 ase Jausgio ZEDU — 3085 Aoy hal) Luilld Coiia Cilpmeall e

£ i S Jiby s % Ablal) 5ala) alaal

146



4 gaal) A5l g e ) 31 glal) Aludes uaas daaly daa

a¥) Jlea 2 e o) Al W 2026 als 20 221l 48 alaal)
BAfis gyl dpes

73.b 2.02¢c 44.15¢ KA

410 505 Ladad) ks (50

87.7.b 3.02b 49.04b O it s A
JefAs s

10585 Ligsall ks (50

107.3a 3.35b 54.49a A bl Skl
Jafas s

810 5085 hubsnd) sy i)

108.76a 4.69a 57.6a A bl Sy
Jafas s

16.95 0.76 5.14 L.S.D 5%

Aasine (35 et 2n Y anll dpeall e ST S oy AS A A4

Shaill Al cliaal) & i Ll Ll
thydll ana & sl -
EBlalae o dafie s P10 585 Dol sy (31 dlalas (355 (5) Jsaad) e
Alalae Lein Can 310.8 350 13a die 5yl ana dad culS a8 (5))
L) dlabeas Cans (216.3 — 248.2) dal) il Ja fae 5410 — 610 585 (i)
(o 207.5) dad g il

b e (o fizs 010 = P10) 585 (ol lelae cigli apall gy b s -
) S5 il Aalee Wy ¢ (288.3 —304.4) il daussiay Gug ) Ol
2Lal dlelee s cpn 8 ¢ (254.4) 038 dangiay dad kel (Jo [/ 325710
Gl ol 5Bl =gy Lae ¢ 20103 0508 Jaws giay 85l ()55 Jans sia 8 Aad
LAY S vie Lagead @)dll 05w (4 Gl

310 ) % 207 0 Leanas (%50 33l5) ¢ 304 A ¢ 201 (e syl (555 5245
) i L sas Agpuandl LD eDels (Gl ) ColS puapall sui 8 Tinsad (a3 G

147



(Lwdlld ) Ciiia ciluaanl) iy (g palll g g padl) galll ) pdige (ary B ) pdgnd) Jhiy (36l i) iU

axa Lagad ale JSE saill Guny Lee dgpdall (al el colall dalie 50l ) A8l

Dl s

Dl A 8 80 -

Sua Hysie A€ anll (s b Ul EOLlaal L) LEHN (15) Jsasll G -
B 935 050 (9 manll At s e LA dlelae o Gl cBlalea

i Lo Aysine

Ciia Gilaeall e juaall dads Sl Gg5 aan (F Do) Shis (5l il (5) dsas
2024-2023 amse Tanssio L8O — () 8 Aoy dal) Lusilld

% anl) i £ 5 i 3pu el paa Aala.a
43.3b 201.03¢ 207.5¢ AL
45.4a 254.4b 216.3bc JafAb g *10 385 gl iy (0
44.8a 288.3a 248.2b. JafAds 010585 Do) Jhady )
45.3a 304.4.a 310.8a Ja/de g 310 3:853 hadgadl ks il
12 20.95 35.11 L.S.D 5%

Lgine (3508 lgin dag Y aalgl) dpenll o JST o Cipay A< 5l o)

Lol s L jaand dyilaass) ciliial) b 500 clald

:(%TSS) 4 48l Adall el o sl sgine b skl -
A5 Adeal) gl dans A ol IS8 B8 Dyl iy (51 1 (6) Jsaadl G
gl Olaladll Bl e Ja [ 3es P10 S5 bl dlebes cli Cum 40
(lays dad Cilass Cum Jofde s 010 (o)) dlabas IS5 % 11.67 s 5 dasiy

«(%10.33) layss Loy Ao Jal o 28 L3N Alalre Lainy <% 10.76)
: :\.AA}A;}\ :Lmu -

38 L)) Alalas o 43lEe A ganll Aps Cunil 388 1ol Jhaiy (i)l sl Al Ll
(10,84 Ty daiipe dmsen Aot Jof 4252 010 5810 35 Alalaall cibaef Cum
e S jpae b daseal) du 83l ¢ ¢ cDlebeall BL a d3ylie % ,0.85 )




4 gaal) A5l g e ) 31 glal) Aludes uaas daaly daa

a¥) Jlea 2 e o) Al W 2026 als 20 221l 48 alaal)

Ao pe BLYL LA Lo gl (ailadll (e s sed el Al Dbl lady (3
G ) Lol diall dimgeally GlpSull dus Gn AD) el Cua LSl

. Qw‘
DLl 8 40K a panly 261 Dball Sgal) i & )l (ol a1 k) )
Bara Ge DY) (s5ine 33l (B Dbl Dl (U e (M salll eda (o33 o oSy
Ly lySll e lalgine 5235 el Jiail dglee 50 S pdy Mallige Jig 5500
Gl Al Dligeps LyiSll Al llaS s Aibesll juasd) Gald aead Ul ¢l
Dl Jsba e e Aslall cilisejel) oda Jexd cchlill gad A 355 of (S 13 diaidie

!c..a.d\ dAlA.A -
Dl Shais (ll cBlalan G fasine (358 sl dsmp pe (6) Jpiad (e
A

~12.8- 13.72 ) culS ally gl Jalas % 3 (da 225 “10-°10-°10)

D Y sl Amgeal) 8 dddla 5aly) e TSS pliy o) Jsll e (13.52

Colsls DAY o Ll 8a5a cpant e 3850 s ¢ 13'7)4.9‘35 gl Jalas
LD\AB Lty dia a5 cdagaally s lall

Lanils Coiea cilumanl) jlal Ll Adbal) ciliall Gany (B Lol hay gl il (6) Jsan
2024-2023 (cavss daussia ZEDU — (8 b Aoyl

TSS/TA gaill Jalza %TA duagaal) Ay %TSS Aalall
13.41a 0.77 ¢ 10.33c alal
13.52a 0.78 ¢ 10.55bc Jafgs *10 385 Ladgnl) sy i
12.8b 0.84a 10.76b Jafee #1058 5 Lbguadl iy (i)
13.72a 0.85a 11.67a Jafea P10 385 odand) Jhady i
0.33 0.02 0.32 L.S.D 5%

149




(Lwdlld ) Ciiia ciluaanl) iy (g palll g g padl) galll ) pdige (ary B ) pdgnd) Jhiy (36l i) iU

Agina 3 Lt 2n Y aalill dpenll e ST 1 Capny A2l ol

rlalisiuy)

@radl)l sall Guest b <ullad Beauveria bassiana ki, s iyl il — 1
clpisall alima 3 Jefie s 108 385 558 Cum (bualls Jial Hlail ol saudlly

b Omay Qi sl Al daliss g ) Jsba gpmdl) paill 8 il Jal — 2
L LaIL 455 48% Ay dualiy) ol ) ool Lae Ll agay LNy siall il pdge

@sand) daniill el (A Cplad s Jafde s 10° 5 10° oSl el (S = 3
el mnd ol 1 0 8 108 580 o L) LaY) ae ccilasll

Aell aedy Lea cAgslasl saan) o alaie¥) Julis 8 Dol yhad aladia) aaluy — 4
Vi) Ay el il

Glua gl

Jefie 5 810 =°10 S5 Beauveria bassiana yhai; s i) z1pl asi = 1
Loy mim U ool Jalidl i laanl) e el Eaali Y1 el (pana

Jymanll caiall Z 0y v 208 285 ¢ e oy Sl3Y) 8 V) 48] Guabat 5 -2
ol Juadl e

iy el (e Al Blialy ciiie 4y Ghlie Jadil duball g ) e -3
Lhalgayl Jaad b ladll e Al dasle cCalia alga) Cigoka

palaxil 5y Ll 5 piSogsl e (5T dygn iine g Jalall il Ay - i —4
k)

150



4 gaal) A5l g e ) 31 glal) Aludes uaas daaly daa

a¥) Jlea 2 e o) Al W 2026 als 20 221l 48 alaal)

Gl galsal

A — ey — el ZSaYly dely il B)lys ¢ ()

o leadl e3all) lall Laglsade (12017) Oladds Cmismsy (Sosea 3685 (on Qlal =2
141 daioa, dyjpa Gl daals cdpmalall Sle sahally (S 3 pna il i

BabysSalall il sl Jal el Blaiade (2016) il Jles pud allall =3
12-7:(1 )84 )3 aslall <l @l s . Putrescine Ju (i)l

Lia¥) aal sl

1-Batool R, Umer J.M., Wang Y., He K., Shabbir Z.M.., Zhang T., Bai S.,
Chen J.,Wang Z.(2022). Myco-synergism boosts herbivory-induced maize
defense by triggering antioxidants and phytohormone signaling. Frontier in
Plant Sci.; vol.13:790504

2- Bamisile.S,B.,Dash,K.C.,Akutse.S.A.,Aguila L.C,,Wang F.,Keppanan.R.,.
(2019) : Endophytic Beauveria bassiana in Foliar-Treated Citrus limon Plants
Acting as a Growth Suppressor to Three Successive Generations of Diaphorina
citri. Kuwayama (Hemiptera: Liviidae): insect ,(vol. 10(6), 176
; https://doi.org/10.3390/insects10060176

3- Bamisile, B.S., Akutse, K.S., Siddiqui, J.A.(2020). Effects of Seedling Age
on Colonization Patterns of Citrus limon Plants by Endophytic Beauveria
bassiana and Metarhizium anisopliae and Their Influence on Plant Growth
Parameters. journal of fungi (mdpi)vol.6.n1,pp29

4- Doni, F.; Mispan, M.S.; Suhaimi, N.S.M.; Ishak, N.; Uphoff N.
(2019).Roles of microbes in supporting sustainable rice production using the
system of rice intensification. Appl. Microbiol. Biotechnol, VOL.103,N.12
5142-5131

151


https://doi.org/10.3390/insects10060176

(Lwdlld ) Ciiia ciluaanl) iy (g palll g g padl) galll ) pdige (ary B ) pdgnd) Jhiy (36l i) iU

5- Enebe, M.C.; Babalola, O.0.(2018). The influence of plant growth-
promoting rhizobacteria in plant tolerance to abiotic stress: A survival strategy.
Appl. Microbiology& Biotechnology. vol.102,N.18, 7835-7821

6- Gonzdlez G. A, Rey M.D., Froussart E, Quesada-Moraga E.
(2022).Elucidating the effect of endophytic entomopathogenic fungi on bread
wheat growth through signaling of immune response-related hormones. Appl
Environ Microbiol.;88(18):e00882—-22

7- Garnier E.Shipley B,.Roumet C, &.Laurent G, A .(2001).Standardized
protocol for the determination of specific leaf area and leaf dry matter content
Functional Ecology. vol. 15(5),688-695.

.8- Gonzatto, M. P., & Santos, J. S. (2023). Introductory chapter: World citrus
production and research. In M. P. Gonzatto & J. S. Santos (Eds.), Citrus
research:  Horticultural and human health aspects. IntechOpen.
https://doi.org/10.5772/intechopen.110519

9-lgiehon, N.O.; Babalola, O.0. (2018). Below-ground-above-ground plant-
microbial interactions: Focusing on soybean, rhizobacteria and mycorrhizal
fungi. Open Microbiol. J, VOL.12, 261-279

10-Jiang,M. Qu,J. Cao,W. Zou,X. , Liu,J. And Li,.M . (2026). Beauveria
bassiana acts as a beneficial endophyte in tea crops, modulating microbial
communities and metabolic pathways to enhance plant growth .BMC Plant
Biology. VOL26.N.1,:214. https://doi.org/10.1186/s12870-025-08004-5

11- Jia M, Chen L, Xin HI, Zheng Cj, Rahman K, Han T, Qin Lp, (2016). A
friendly relationship between endophytic fungi and medicinal plants: A
systematic review. Front Microbiol;vol.7:906

12-Keyser, C. A., Thorup-Kristensen, K., & Meyling, N. V. (2014).
Metarhizium seed treatment mediates fungal dispersal via roots and induces
infections in insects. Fungal Ecology, 11, 122-131.
DOI: 10.1016/j.funeco.2014.05.002

13- Liu Y, Heying E., Tanumihardjo S.A,(2012). History, global distributi and
nutritional importance of citrus fruits. Compr. Rev. Food. Sc.i. Food Saf
11:530-545 ,

14- Ladaniya M.(2008) "Citrus Fruit. Biology Technology And Evaluation.
Elsevier ,584 Pages,

152


https://doi.org/10.1016/j.funeco.2014.05.002

4 gaal) A5l g e ) 31 glal) Aludes uaas daaly daa

a¥) Jlea 2 e o) Al W 2026 als 20 221l 48 alaal)

15- Lado J.; .Zacarias L; Rodrigo M.J. (2014). Maturity Indicators And Citrus
Quality. Stewart Postharvest Rev.  American Journal of Plant Sciences,
vol.10, 1-6.

16- Papantzikos.V,. Mantzoukas,S., Eliopoulos,P. Servis D.
(2024),Evaluation of Various Inoculation Methods on the Effect of Beauveria
bassiana on the Plant Growth of Kiwi and on Halyomorpha halys Infestation:
A Two-Year Field StudyJune Biology : 13(7),
470; https://doi.ora/10.3390/biology13070470

17- -Rahman S. Jahan,M. Rahman. A.(2020). Effectiveness of Beauveria
bassiana and three selected botanicals on controlling Idioscopus clypealis and
increasing mango fruit set and fruit retention. Journal of the Bangladesh
Agricultural University .vol.18(2)pp. 367-372

DOI:10.5455/JBAU.75456

18-.Sadler D.G, &..Murphy A P. (.2010). pH and titratable

acidity. , Fennema's Food Chemistry ,4th ed., pp. 219-238

19- Sharma 1., .; Raina, A.; Choudhary, M.; Apra; Kaul, S.; Dhar, M.K.(2023)
Fungal endophyte bioinoculants as a green alternative towards sustainable
agriculture. Heliyon,.9 (9) e19487

20-Tretiakov H(1990) . Praktikym po fiziologi rasteni. Agropromizdat,M. P. p
271

21-Zinan, N., Chowdhury, M. Z. H., Mim, M. F., Bhuiyan, A. U. A., Haque,
M. A «.Sultana, R., Asaduzzaman, M., & Islam, S. M. N. (2025). Endophytic
Beauveria bassiana enhances plant growth, yield, and fruit nutritional quality
in strawberry and improves nutrient use efficiency in hydroponics.
Technology in Horticulture. vol.(5) <e043. https://doi.org/10.48130/tihort-
0025-0040

153


https://doi.org/10.3390/biology13070470
https://doi.org/10.5455/JBAU.75456

