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Table 1. Names of triazole fungicides that inhibit growth.
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Fungicide Trade names Effect on plant growth Suggested Target plants

name dosage

Js3bsSes el alo cules Ghalidlal, Gials 5-15 ppm SOy (Jalb xS

Propiconazole  Tilt Decreased growth, increased stem Tomatoes, peppers,
thickness strawberries

Js3bsSss R LS (b o1 5 ) hals 10-20 ppm L5 eF bl

Tebuconazole  Follicor Reduced growth and plant Cereals, tomatoes,
compaction cucumbers

JIEHENG S S Sl Gialsil o, rals 10-15PPM e o S 55

Flutriafol Impact Decreased growth, increased Tomatoes, potatoes

number of leaves

WSebdgye )3 (58 azsS sLis adgs Al 5o JoibsSign b ods 2S5 B YL e ) JSB
Fig. 1. High usage of Tillet or Propiconazole fungicides in tomato seedling production greenhouse in Marvdasht.
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Table 2. Effects of high doses of triazole fungicides on soil microorganisms.

Structure of the
Mierobial
Commu i ties

Soil Microbial Microbial Total Microbial — Population Population
Activity EBiomass Population of Fungi of Bacteria

Difencoconazole
Eponiconazole

Flutriafel
Hexaconazole
Myclobutanil

Faclabutrazaole
Fropiconazola
Tebuconazole
Tetraconazole

Trizdimeton
Triticonazole

Triazole Fungicide
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Red cells indicate decreased values compared to the control; blue cells indicate increased values; green cells show

no effect of the fungicides on the soil microbiota; yellow cells represent changes in the structure of microbial
communities; white cells indicate the lack of available data.

Joslyigelst
G9liaS j0 00 xS jebay g el b Jg3b 5 09,5 gac g Paczol (Piccolo PP333 Bonzi g,lx slapl b gl 590554
Gk Iy g5 il as cenl oo, Kl drwgs 5 Jokw ol Fyp oaiiS oo SO oS 5 pl 0,8 0 )8 oolaiul 5,50
g g0 B gk ol F 5 SO o0 Eely ]y (Basooriya efal., 2025) oS oo Jlog! o oz jitwg 5l (655 5l
AT cnl Azl Wigd b 00dS W02 (glasbe Lol wuly oo dolol (Il pnd 05 oo ol pezr S5 (589 ol
Cowl 0o oanlive 3 asls 5 a [had o b pals ol feS Job g 00,8 0 Kb § Sy ol lea L Hlaasls
a5 sl J5id g Sl S pannn] (50,90 3gi iul38l e g5l 5a0slSh b ooy Jleus ylalS Koo gl (Kumar er al, 2020)
)| sé}w LQASJJ “;ia)jjss)}n &_:‘).»..\.9.: g.,\.cl) Cnl US.Q.Q Cypirodd J”\).:y}lfl.: A J\A—M olﬁf o 9 J.w) &‘JJ 9o ,»
..\.»‘5.:‘5,@ aS o) o515 ialisl g (Pl lrousl; o3lasl g slaws iuli8l ¢ Sauss SloS 1 (IS oT (gldsjg, Adlie talen
Sygo 4 pd oS 5 pl (Desta & Amare, 2021) 0uiS SeS g lon ply 50 Cwglis 5 e slo s o 950 4
oS 00 aloawgy Jo3l nalSly (2l Jslone 10 098 (oo ooliiul 0g0e (1) 0 (L2l Jslone D90 4 oo 5 (S 00
ey 030 U931 sl (5 0 n)lS Shmghy o 09 o JEie gudy BE 4 gz gl 5l 5 05 s0 i laadle
Joslyaslsh 31,50 siwgy jo .(Orozeco-Meléndez et al., 2021) uis o Slos 00,0 VT Liolidl el DS ol 505
oo o )0 (0l g9, oo i b 28,5 1,8 aslllas 550 €60, 08, (59l10 )5 (59, (S 0,5 D90 &
4 Cumd 610 (sro y5b 4 Js3lisslSly lajlasd ) adsl ogee JeSts ao o b SET o9 55 50 U S5 vl 4y cos
oials wald 4y cond 700 B T o3l a0l jles g8 4y iy baas Ll pu Jiug, o) lade iores (8L iul38l dalls
(Sedighi et al., 2008) =ils o sixe

93580 (N8 O olS laogee (459 9 Sl Sl el paie g ol sl oS 5 a5 ad 515 (laslllae 5o
(Abdolahi ez al., 2012) 54 oo 3 Slas g b 315 slaas ial3dl 4y e 59, Slalgw b oS 5 50 Jsjl 5aslSL 0,18
59 AT dld hls o3l da gyl s e 5o Josby e plsiear T cudb Jdoas ol opdle
oalS el PP333 aS cowl oads (5,155 .0iS oo (65l a8l ol bk 5l Josl599lSL (Chaney, 2005) ool o
= Joloee (izman 28l IR ppm 1O 4 B0 Gledale SlBIL 1l g ol ole o s slaasll ad b
(Kumar et al, 2020) a2 oo (2ol |y glo Jlos oy ojid 06,8 Lo Voo e LVee e clale LPP333 5,


https://www.sid.ir/search/paper/%D9%BE%D8%A7%DA%A9%D9%84%D9%88%D8%A8%D9%88%D8%AA%D8%B1%D8%A7%D8%B2%D9%88%D9%84/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
https://www.sid.ir/search/paper/%D9%BE%D8%A7%DA%A9%D9%84%D9%88%D8%A8%D9%88%D8%AA%D8%B1%D8%A7%D8%B2%D9%88%D9%84/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
https://www.sid.ir/search/paper/%20%D8%B2%D8%B1%D8%AF%D8%A2%D9%84%D9%88/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
https://www.sid.ir/search/paper/%20%D8%AA%D8%B4%DA%A9%DB%8C%D9%84%20%D9%85%DB%8C%D9%88%D9%87/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
https://www.sid.ir/search/paper/%D9%BE%D8%A7%DA%A9%D9%84%D9%88%D8%A8%D9%88%D8%AA%D8%B1%D8%A7%D8%B2%D9%88%D9%84/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
https://www.sid.ir/search/paper/%D9%BE%D8%A7%DA%A9%D9%84%D9%88%D8%A8%D9%88%D8%AA%D8%B1%D8%A7%D8%B2%D9%88%D9%84/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all

Ol 5 (sligunlis

OLLS god g 0y o Jo3b 5 wlas i ol 5l

SBLS 35 J53b 5 Sl i Certo I
aiile caliie slann T Jytome 45 58 oo 55l olS (51 (slapunilSlo g lap 5T paiitos 5bots Jg3b 5 sl S,
319U base @l 30 ol aiiis beudglbe plu g Jod SloS 5 adei ¢ Judg IS i ¢y gumlonST o 230500 oS 0l
Cudo Ol oy yetes (Gopi et al, 2007; Jakl et al., 2021) oib oo LS SJgleo sloas] b g boyge e ;o Ol s
Slsimn Gl ey, 0, Gl b S fin il s & el Sap e il 1 a5 e (lalS 5o a5
(S g 2l 09eS (LS 5 Loy) welisl slales Jolds e sl i 4 GlalS Conglie (Bl daails ;o (25
Jakl ) S (Fanlss b oz 5l SSsk 5 5e5lopms] G55 5 (UV-B) kil b b «5n,lS (5595 oo 31 oy s
ool oo (et al., 2021

0ealS g g Wyl 131 g e ale SalS jo al; eaisS e Ol Jg5k 5 DluS 5 A Wleols lis e yiegss
S5 5 ys Meiens S5 gy 055 b 42 HALE ol 8 LT 51 55 e Lo a8 (il b ol a5 a8l 5
Pavlova et ) wigd oo ooliiwl aBlu plSocinl 89 5 ()9 yh> (ialS (gl olS wl) cauiS S lgicds by Jo3b 5 iz
.(al., 1995

S5 slaailyz LSS Cashi b g ool ada) plenes 00y S crge 0ol Sl ke 50 el nl 2 ogdle
55 Rl el Grimred SLoS 5 cnl lo ol b (0 (6350 A Wogee oS g SIS Sente 9 (B35 @l
Boraetal., ) siidu oo Sgue 1) ailcncs) 5 0,len paiS o Slas Culed ;0 5 00 o)l paiS [0 oS jow Sy g Sials>
(2007

b 3 o asmngs S eyl s 5 o0l Sl 1y (g5ngts slawli, o s Judg)lS olien sl St
osdle s SIS (5l sy o395 5 AT SIS b oS5 55 b (leiar 535S 95 3l il oo sl 555 oo
a2 e a3l 1 oL sl sl g oSy (s s baliSs, e (LS glis )| tals
J95beS g o l+ YO Jglora b Gailsm > o j0 s i LS e pizxen .( Matysiak & Kaczmarek, 2013)
T sl 3T colled s b LS 5l ol (g ymigid oailaSs, Gliee il s LS alee LSl o ol nis cely
. (Rogach et al., 2016) 0iiS oo SwS 55 aitwli gz & j¥5,0424351,liS 5 8 5 5Dl
SBLS 35 Jsil  SlaS 5 i I 1
5 sl (25 G gyl jiges Sles JuIs 4 Bes 45 g GlLS 5 Ca sl crge wiily oo a3k 5
23S 5 LS syl Phtos 5l 3,5kos 55 ST Sl 5 al Bl go 1 (gtan Slsa iz 5 Jobis]
s se a3, ROS) ol5T sl JISuol, adgs g ool 1,3 15t co 1) Joko pled 9 555 slaasT 3 o Jg il b Lo o
drngi g o)y PSS Giails hals 4 e g 03w | ol (Sie 5 g (Sge9r SOl ailioe Shke SISl
(Shishatskaya et al., 2018) Xigd 093909,5 sbos bl olwl o g aiy

ssbd Gefian 9 Je)lS Glime 9 «SiS 5 5 (g @Ble g ata) Job (J93bsS 95 L odd L paiS (slaazals o
39 brpdaes 9 selyg do oy ws] slaawl piw b e jo PLSTL Gl pl el ol gl s
gloaid 1als coge R Rac lojegnl mizman Wiog ladye elidlind oz sloseul - RNA Jowlyiol sloos T3
il Spuland apol oeadlyhed b J55UsSss S pegnl S I yo wind JI slasl 5 4ol glaagnl (ol
Shass ayad el cel (pS93, Jols 535pmp b JailisSsss ccnlpopdle ol (aal3dl 1) Slandy o JgpundlS ol
.(Dong, 2024) 55 3 pasS aly, o slads aY ojlail 5 650 sl ok

B, 3y 5 500 Slaydy 2 (o Sl gt g0 Jol S cnl i Sl e (] it 5 Jo3lsTss ol jsboay
30 Gogame Codlad g alyy ol A Siailex malS cel Jg3lisS s a5 Wlesls lis o ieshy ((Arsand ef al., 2021)

(Bernardes ef al., 2015) aas o0 Gilidl |, laws 5 055909,5 slos lual lim Hlojes 5 05d oo 5by loais,



VF0) 15 L) slo amio ) oylacs PV als Slpl LSl 058 5 pale alono

(Aragéo .)5....:‘5@ DNA w)Du 9 @5)9"5)5 u‘).....u u.cla Yla le.mu.la.l.c o Jj)lajsiu ‘9&[5 OO)C\J‘P le.ﬁb)d.u 39 (oD
etal., 2021).

1S ely 33l 555 45 amd cn LS S 0 gy 2 7 e lish 4 el a5 IaLS 2 53l 5 sms Sl
e ainy ol Y a4y o0 4 aS 09d o bl ) Sei )0 o505 Ol sl g badiy ;) S'e 10 (65,0 sla Jolw Sl
Ayl 5,0 Galer rals el Wil o Joib 5 slo Sz, B cwnlinl slo;go (Shishatskaya et al., 2018) 55,5 »
OBl o el (8w 0 Lidigy plsieas Jo3ls 5 sl iS5l esliul 5 eadiasogs slajes jo s> 09 oLS
odg 3l (B SigmelsS jon Yoo A Jlo )3 e Jled 50 iged lgredr ST e |) 05 Bl (ol 0l alo e
Yang ef al., ).os 5,155 do,o Yo B Ve g0i bocilS 5l o b sles cos &)y Jojlis s s yiSzB L 4
.2016

(S5 S rsa el FA Sty Js3sS55 5 JslisSKiies sl Jslone 9 oy (sl (55,5 )8 caalllan S, o
3 eSS Yoo B 00 laclle o 5 oad el a9 053 50e VYO laclile I b, 2 JyslisS s (s les
.(Bernardes et al., 2015) ol (5j5u0 ponds alad g ol JolS 8oy 4y yorie o oo

e 5, VE ey ) 00,55 e Ve e B /Y slacdale b Jg3beS 95 (0 ,xe 40 (525 1,8 « Bidens laevis oLS o
o) oL IS i) ety 2018 el 55,08 ol omizmed (S350 a5LE 8IS 5 agipes,S Ul Gl
U"&KJ’“J]) f)f?]i.uo ). 9 /\ 6&;4]419 )Q Lbd.....u) J....o) o).:jcb AW o 0)947 LSLEMEJ.C GALM)J (:L.».:) J}Jo+ 4.3[4.0
(Moreyra et al., 2019) o caslice (FATIA) laais, ob; Jloe lime o yion g 8L

Sewgy )3 SHgd SLeS 5 adg 2 JoibeSh 5 JoilsS o (JoibeS 98 Josby sla Sz B Sl s Ghagh S
L sloes a5 ol (Lad gl ol J13 (cusy 990 olS 0l Syl 5 S o b 5@ hdg S (liee o 584255 o5
Ol 38l ¢ pizman ol sl (gams slacilo p yo 31 pl Ll wls mol8lEY sgan | Jol ciils  slrogro (59 Lo Jg5k 5
Aot 05 wnl cllsy sl o Ssid eS| ST Gl 5 b o b badsil s e 5 seilaens] i
.(Jakl et al., 2021) o4

s ) s » ootk Sl Wl e Las alye 55 085 005 I3k plyseas L3l 5 b pae ( (S jazsS oS
il g S e 4 S5 U155 45 sty tlon (RIS Ay S 5 Sk Gl (l S92l g s ety
SRS o0 QLM.J ‘) ‘;L&.C )_.aL.C 9 ui 09.‘..9.5‘ r‘,ﬁ)l.c ul.fbl.».f Azl 9 W) L\m > Lgd.x.o é‘j,c 9 UT ).:BA

|y ) (S5l sed 2L 5 00,8 S o | Giz o] Sgey0n 5 (Selslio sl oa » 25U L bas5l 5
o iy p Gl of ) e aS 0gh o el S L She wled pas g baaiy ;) (28l al, ool pogdle ains o ol
cawlial loy g cdale 555 L pioran 05 Sgaze oLS (slajls UML, 5o ado, obly g adls ol Qis Jld
o |25 395 g0 LS Jlzrs aBsb il 5o Guigl e (iialed 5 i) o2 4 olS )0 (e 92 G5l dadsil s
(STl ehast celie (Sgey50 (il wkeils sz sl g AT gl s plnled 5 pgelS Y o Jsls
5 sy 095 2ol 4l 01253 (695 J9ilFgalSh 0 )5 a5 Cesl oads (3155 (ciaghy 008 (oo plonl (S pos 4ty 4
.(Kumar et al , 2019) 543 oo JLuSs 5l ion 5 pylae colawl & g0 10 b 0gas ojlail ials
Ol 9 S bnmo 1 (J93b ¥ wluS 5 @l ]
5 ool sl ()lal s 50 Lo 57,8 (ol 5235 05 55LaS (sl ks Ssns J35k 5 sla iS5 )8 &5 ol |

Jdo Givs a>5 uile Sl o OV game ;0 o 4y g a8l iuli8l o 1S 8 ol sl eslanul copl plo .l 4y j00S




Ol 5 (sligunlis

@l Slge g e sladigad o el Jo3UsS e bles caiyls (g3b5 9,5 (258 sl lem 1 (2L plglE ISt
(Dong, 2024) iS5 o slaxyl sl gl 1, (logilly ol ylas 5 ol sids lolis

3 sy ek sl ez BB e 0Ll oo g3l oS B a5 cunl eols (i il slaiegdy s
Sl 4 Vb sbojes ol (Bran (90 4 alinls S cldlid o g3k 5 eadaslis Ol 5lansl andls Bus e Dlog>ge
Tahat ) sies oo 2als |, ST laey 35T Collad 5 s ,5e0 Comaz gars § 4niliS L5l S g, Sen aulsr ,i5lo
(etal, 2020

S 55 0T g0 4 b b T ol 5,0 0 L Glo b (LS Ll dapanlS Iy Soo 51 Boae S slagn 5]
Sy Gl b Lo T ot ST T glial i o 5 Jlsd 45 Wb oo Consis S JT 0lge (59, Bores b ol oo oz
oo Slos (gl 5 00)ls o8 )lie S lariisn sloan B ples )0 (s3ie olse 0,5 o315 T olse a5 gla ST
oalitl S cudls slagazlis olyie 4 S slam sl Vb Colax 5 6l Jdo 4 akten (590 (29,50 Sb>
lagyl o, Shoe 5 ol LS cudls wilgs o laps 31 § a5 Ko Comax 2alS !l (Rao eral., 2014) xigds oo
a0 als

wilides Glo s )b 5l Jlo Jsbo 5o sl oo G aites ooliinl 9,00 ez pul i 50 (Joik S sl iSE B
S5 5555 5 Sl e 55 e |t ] L 5 005 S s b gy ol STy i alr
ol ol 5,y e gt oy LS 388 £, e 55 (55055 b 5] o Lnsle il e o5 spi sl 5
Jiménez-Peiiuela ef al., ) Cosl azs> o 5 S po iliil g )5l 0459 F 5 galS daess ojlal zals (5,138 655 o
2025

JrS yodle g akten (55,5lS jo A5l (slrog S Fpte 3l (Ko ind ad,e VAL ans o a5 da sl
d3¢ 3ok 5l Vgane baplasl i)l 3,08 (25l 5 ol (55Tl ol d g ol ws; oaniS ey lpie & dos o
el gl (bl gy ogilly osllanl SIS j50 10 (Sla SIS g %S o0 )8 DLl oyme o g o s

loygays2 alss ) P b 0l o S8 5 ol sl el Jie 055 0155 2 il s coten sla S5l (S
e 5 55,5 B LBl 815 ladl 555 5 skt Sl o s 5 (0 55 e a5 slod Shae L S 5
ol s JoSd9d (rbo e o) (e 5 Shes jo PLSIL ((Sip Blas 5 55,58 Glacadld (o ohs 4 da sl 5
2 Sl Sl algs oo g 00, s 1y Sblegyl aiile lama T Lagl (rizren el ouds anils Ly (5 )9k
(Sharma & Pandey, 2025) &g (g0l5 0l sla nii g goud, slos,lual 4 e g 00,5 ol i
B osiaS LS o pamsilSo
) ol oy 1als 4z )0 5 (GAS) by iwss Jlee (2Uly &5 ates plooed SLeS 5 olS 0l sloossS s
555 JalS gt 55 5 on Sl | oS 0, oaisS a5 (slaclad 45 JsSlga il 5.8 (slo Fg az 51 o
Ol walyd sl Lasre (S 00085 53 lagn 3Ry (ot il (Rl @ laclid (nl sy oo S @ ol outs
M Gl p> Fwgn (SlrouiiS lge )l0 JenS g )0 09,5 45 JIp (05 08 g S b (ole egetll 45 simo o0
(Gopi & Jaleel, 2009)

JbsS 5 05dse Cgmime bz posigel oS5 S oS Canl WIS SIS IS w0 )15 0 slaeasSais 51 S,
Frwger LoodiiS e 5l 00 (S0 oS (oo les bagrd e g e p0 ) Sl )935 9 CDPS jliew land oo
Karimi et al., ) 0,5 oo 1,3 oolaiul 050 (35 Jadle g oy 0SS laie 4 Boee a5 cusl Jo5ly5906h cyd o
el 4 5 a1 o b o el o Stz b sl 53l J515 1 36 0, o 5T 51019
098 (Desta & Amare, 2021). 5,5 o & 50 PA50 09,5 gic 4y atiasly 305081 50,5 Jbd e 5, 5l ol SCigig oS
oud Al Guizred WIS (6t b Siml cdale jo alS wl; sbeeanS el ple 4 S o3l sl «nl 2




VF0) 15 L) slo amio ) oylacs PV als Slpl LSl 058 5 pale alono

i ($3g 5 e B 5l el S e 0,8 o 53l Jgd g el Sl (30598 3 2 3l SaalSTh 45 e
I el Sl st 5 0 LB gudsin e (sl sl 03 Spdenn (il i 8 olSin 355
J53l sl 1 el i oo 5ol 55 ol Sl o B3I o5 55055y 457 00 aseiin (pizean il 00
(Dong, 2024) 545 o0 S 5 10 (90,90 (pl cdale (iol38l g sl SO sl e UL g i 5

SlS 5 ol b oo loagljgials 0,5 )18 oolaiul 090 (6, SIS o [0 o aS LS ol sl caisS WS Ko )
Oz g pl by WS o (555 5l GAL 4 GA2 L0 5 gemdenS 53000 LY 00 5l cedlad (50,5 3500 o b0 |
.(Miroshnichenko etal., 2021) ans oo (ualS 00l jlog ol jo 1,
Iy oS WS 3 )l )0 yige o,
b byl
3o e bl aiies S o) leoasSauS leolatll Ly jo Callas aseiS 4y aww; sl ook sl eS8
51 eslazwl (Thakur, 2025)a2s co 1,8 050 cox 1) oasS ooy SIS (gl s Ojgo @ a5 il o olo,eS1
Obej 53 OLS 358 (o alrerd Slge fiie i Sl Sl eI 1SS (e & e il 50 0B sleoanS pulas
a3 oo il ) bS5 Caew sl S el cpl 15 658 18 of ias byl il o sl ol sbeeaisS dais o,
Sloslaiul 31 e 09d (6,005 S 5 ol s 3l g 0gd SUis oLS U olo o3l b o) cuisS eudais eolaiul 5l
o L ol wl) slecasS pdats ple a5 Jb o 0l S Celu jlex Goe 4 b olS S5 FLS wljsils
SBlol oo 5 L iy glacdale 5 05d oo yiaS Lo 51 s sbvoauS oS i SYL sbales ;o .l Lo celo
il sl slas )5 s Gl o8 AL S Sty Yl (slod Ll 55 aizad 5l S 858 ol (K
P g0 (3 gles YU Cush, (o[98 aiile) Cawl pasS ol S S &S aylpd 0 olS aly gleoansS pudas

sl 13 S g Els 4z o (nlply weboed ©dz (ud Sl e 0 ge oole & Cusl s cpl 4 cpl e
. (Whipker & Evans, 2012) 543 oo iz (g ion JUd 0ols iley b o

Jypaxo g5

oSty gt STy Sl S Jpan S ilis o) > 5 chlie Gl il o oS £ 50 jige ;55
L ol 5 b ais g0 gl obS o) slvoaisS odats 51 (B 4 SV g 3 (S aies lis ol wl ) sleeanss
et 35 Jlacl b o 315 Syzg (slainr L ol 5 0 oariSeriis 5 sl s el el
bl ol alS ) sleeatsSedat 5 (b (alS Cuon (om0 (p ple 4 Cod Sl (Sen 25 DY gz |
WS o Cewypd 258 Jloel Ll (55, o3le ol Gl (S oS ) GV gazme plod wddy oI55l sz Jyore jsboa
ot S yialidly sdug, ol rals cel il p e S L Voo lS oM o L lsie 4 (Whipker & Evans, 2012)
Db (siagy by Rl Zel Joil gt i e (oo Vo IV 08 gty ol 50 Ll wd egee 3 Shas
.(Orozco-Meléndez et al., 2021

ay alo po

& o3 U o Cmbes iy lie Jole 5 el San ol g il o GBS ) alye Ko 455
oolaul s dl> 1o jo wd ) glroauS oS ol ol Cellael OISl 6 S gl (gl anil anils wb ) oad o3l Jelge
a1y ojlail rals 4 porie Wilgh o Jowdd Sy (59, obS by cauiSauS slge 3l sl o ool ( Jle fylaie a5 0,8
Ol5T slid JloasldS b g ol es solel slis JSl sly (55,9LaS (e 45 (59,50 ;o (Whipker & Evans, 2012) 544
ol e aiBs )0 o5,5lS 5l Sge 50 5 WS oo wdgi 1) (Tl WS a5 il e 55laS 3yl (g LS o)
oolazwl glas )l zals g ol j ol 5l (6 S ol (gl alsdS 10 05290 (slalis (g5, oy GlroaiiS oS 5l auS o ades (WS oo
Lis ) ey JUI plSin 095 o0 o a5 0iS o0 ool Jb oz S )L S LS 45 3)l9e (Sp p0 &5 WS (e
Sl o 395 3550 (pl 4 ams ploul o 5l o Lis 0l £9,8 6lp 1) (29055 b (o kol slitil 4 5,gliS 5 09 aByie
0,5 Ay g (G e &) ddsb aml o Sauws ool b S o olad polie Congons aiile ;50 OIS



Ol 5 (sligunlis

Lovus ooy cdalé

SALS WIS 45 5 5 Jgame y ]y sl by ] L i1 45 0aiiS prans (gl g3STe 51 K00 Sy o cslroniiS S clalé
J b slecdale o Ygare o) slaoaiSaiS o9 Jol> wollie zmlis b cal p3¥ ols ange cbale G s,
S Ol glacale jo o g3k 5wl leoaSauS (e 5l aiS S b e | olS 0l a3 2 adilei e 5 B
Thakur, ) cewl boaisS s plo 5l i ¥ game 0 bl o 5l Lo Brae g ez Jlizt ool plo wies Jld 5 ool
.(2025

SILNEEY)

a b olgiee 1) ol oo Il 51 0)ls v9zg (LS (59, Wiy GlroassS ke Jlesl (sl il lo s,
Olgs0 O,lan (B y0 0,5 eolawl S0, 5 Oiao a4 Gl o) )0 (B aS Jb oo S solaiul L5l Jeloe laie
Sajjad ef ) 3,5 eolitasl CtlS 3l b 00iiS polats Jsls 10 olS (65 dbgi by, 4 b cudlS 51 L ,d Kieaslyy b, 5|
WS 350 5 loadl 5 5 5 5L 45 0l (glo3lail 4 b o Jlael pa oSy 5l Jslons 5l eoliciul plSin (al.,2017
S5 Pl 35 SS9 )ly 03y 0uitS WSl s BB Jlake aSul g 055 et (Jg3] 55 4, slrenssS
(Whipker & Evans, 2012) 545 oo colaiwl oL5 12 ;0 2eS Jlad oolo b Ll (6 5YL slapor> ) ouisS S S S
Ussmsd] Jln o & 15 Copal 525 05liial 3,50 0028 S 55 Jpame 55 2 o5dle LoonisS wiS 8,15 g, il
SpSee B eolital 3550 (2l Joloe Dy a4 had wljnels oS b j0 29d o0 Do brady) g dBle I Ly
S5 0 ol B osliinl )90 (S 0,5 O 90 4w g (5L Joloe Ojp0 w4 pa (Jol i g8l 890 50 (Sajjad ef al.,2017)
e Jitte 0, o 3 ot S g 25l G 5 S5bion i il oS as a3 Jolons 10
Nighge Jitte ool slapias o ar (27 gl Gosb 5l s 5 Wsdioo iz aty) dliws 4 lap] (S 05 s 09l
S g 4 din SB 50 JgilieslSh jee densall (S p (2l oo 5l 5 g0 wls (S5 008 JoiliaslSh 3590 5
(Desta & Amare 2021) el ol VY U F (o Jais bay] ) g

SEIPS 9 Gldig

sl SRSy iy ol 55 Jsle ISy 5 iy ek slodiSasS IS )3 it a5l s Sy
5 Bl b oole adine wlod ¢ g3l 5 ) slaosslosl 0550 )0 Sl (559,80 Ol Jgaze gLl g 08 4 oletws
(Whipker & Evans, 2012) cul (5,900 0asS S S50 (5,105 51 6l p

Lo o, 9 Slaal

b i 4 Jond

Dy 2 2gaS Iulyd 50 cenlio ) (e (3055] Ces 5 (St A5 sg BT el ate) 50 5oL sla e,
) ReaiiS S am ST ol 43S 8 sy S pse S AT sges DT IS o 0k (slaenniSaiS 5 IS 5 as S
o i b bl oS Sl Loy 4y ol oid sunlive LS (53, 5 b o duie Sl S S o e |y olS
SIS SIS dS 8 15 b lapST 5T olo 35T dlad 4 sl o0 o0l (i o Jlko ylaie ds g so Ao et
5 olS cowl Lol Je 5l (S slonnST a5 a5 bl )l (Wang ef al., 2010) Cowl @Bl il5d8l ) s 4o
Sl gasie Sl olil o JIGol e azei ;0 5 3l 5 el GlaglomsT (T Gaalidl conl (Sis 15 Lylya
SeaenS Ty (S 5 e 1y oSl o ool LS ptzmad il (Bl 3 (K 25 ablia
Haji Hashemih & Ehsanpour, ) 545 oo (Jobw slid jo Sodg oSl i jmalS 4y jonie a5 ool jralS 1) Lgiwl S (gou]
(1o 5 51 5t w555 gm0 3 33 ] S B 31 e sl iS00 21 o8 jsbsles ke 1. 2013
oud Jlad QLS ;o o Lulyy e 098 00 (3,5 Gasb 5l S 2 51 T I alS g leaisy, (o iy sl ABA go
) o35 5l 7S s Sl 5 48 ) S 5l a2l il o5 il o ABA slyina (2131 s &
Desta & Amare ) 8 .5 o &9 5 oo ol ol Caws 5l @ile a5 Sy o Swgill Olys 5 O Gas sl i
(2021



VF0) 15 L) slo amio ) oylacs PV als Slpl LSl 058 5 pale alono

<35 18 dalllas 090 (S i byl Cod paiS 18 dw o, Slas glizl g 0, Sles Wl SIS IS 1 Lieghy 0
OleSCe 15T il Jalore ¢S il i 0 Slos g oy ralS comge (S i ax ST IS ek 4y aS ol lis ol
Memari . ia43 ,o .(Rokh Afroz et al.,2016) oS ol oo 1) o ,Sloe jialS cpl 5l (oyof e LY. ) side cadlys Wl IS
S G5 g BT JgSols il j0 08 (oo 00 Cale 0,15 a5 (8 (905 50 45 Ws,S 5138 Q011 (iSen
0205 S gl (lie o (dime (tal3El g atin 7 (g5lal j90 p0 08 (e 00 ¢ CBE b JuogSolo 05 05 ale
o VIRCE PR ol Gy LielS 4 e ol ol 5l g eols Lzal ST Ladisg, slaws oyl IS &lgSeg IS .(Memari et al., 2011)
as ), putass jo o) SosS ey (i s 5l 56 WIS SlgSa S byl [0 S ol Ly iol38l 09 oo oS
4 oS O by ol b o a5 358 o0 oo g aisl slasn] mozs el I IS SlgSo IS Ly jlocs o
59 0 48l 4y & ity o b ) 533 5 o eIl & e O 5 gl 3l ol 35 e 250 JL2 5
gl 3580 Cgmzme (5)9d 9 (Sbd i aiile (e o 15 © e S5l 655 el (6l Tl So Glge
Saled 53 5 edsilS o5 5l Sl ol Brae (LIS GRS el ) 0, S czge Wisioe (rizres
Bgd A 4 olS JooS Sgagy iz g0
plxl (LS B 50 gyed blid @ (LS Cuwglie WL ol3El s, wl) shoanSuS Sl ais; o Sldlas
ol Cunglie iol3dl o Sge ol ) SO wilgh oo (Jo3b 5 sboaiSauS leolaiwl a5 wiS o lo Sldllas cpl ks .l oo
S35 ooy 3 (58 5 LS 53, a3l sl 3l eoliiol S wiols (e ol e 5 olellaz 08l (558 Ll
odd )13 s Lhwgh o (Jamalian ef al.,2009) wiS o (6 S s> Wogs o, Slas (59, (5,50 st DI 519 058 0
Abdi et ) sas [rals S lasw 0 Sad loyg (ow s (ralS &b 5l 6)ed 3T wilg s Josl e oS aS ]

(al., 2010
LS wi) J s

aw @ |y olS glay | ol co B aims g, 1wl ST OY game oy gac> p Sete 5 SO oLS ojlul S
S oson plonl 5obisS ooyl Sl oy 5l Btee (S35 S a5 s S S 55 i
loo ST zals) Lo b (5,95 0,90 mudaid 9 590 0,8 [, Cod (EdlS (o5 Dol o385 (oo Jold Jaors
b y2wd (50,5 0ga0me g (0ad ;S il b)) Cugb,y Copae Julds ailwle b oo o J 508 .ol (DIF) L s 4 39,
Gl AlxlS S8y Lol casil C¥ game (S gl malS sl (6550 las il il algs s b yhgy oyl 098 oo (359
Al Phe IS0 SO a4 Y gatts 4o (6l el e SEST (sl il alS sl I L baisS da i alises gl
aS Wlools lis o iagh ! ploawd 0dy lroaS oS sl oolaswl ey )| J 08 sl 550 5 03Kl o3l S
(S5 ysh a5 355 o0 il slaasls s Sl 5 leasls b, falS Cge AL slre 5o s 33l sl oS
oS podass Ol b wiiles oo l5,9laS (Rostami ef al., 2014) o)l (lS coaS Sgun g 03l J 08 10 (5550 L
u;tl...a.....u &‘9.0 VLY J}.A..S ‘) J?M uji.la.a &lﬁ.»)l chM R ‘5‘).3 WLA.A cdale )l oolal 9 dpn QJ.’)lS ‘WLHO .\...u)
8 nlplo w0l 0929 ol slaonsS pudais 0 )15 (gl o sla sl il g sl 35290 (5,0 (slodlgo,8 5 (gouxs

(Currey & Lopez, 2018) el (5,950 059 sl o Cule ) (¥ game ol 5l oolaiul

DAxe 39,59 Joled g AT adgr (gl slapl ( alS ol slheaiiS WS o ) e olge Y Jgux

Table 3. Common active ingredients in plant growth retardants, trade names, manufacturers, and re-entry intervals
(REI).
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Table 4. Plant growth retardant active ingredients and their characteristics.
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Table 5. Application rates of plant growth retardants in seedling production
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Plant growth substances are compounds, either natural or synthetic that modifies or controls the
growth and maturation of plants through physiological function. If the compound is naturally
produced within the plant, it is called a plant hormone or phytohormone. Plant growth
regulators (PGRs) or plant hormones are the chemical types that profoundly influence the
growth and differentiation of various parts of plant. In general, it is accepted that there are five
major classes of plant hormones. They are Auxins (IAA), Cytokinins, Gibberellins, Ethylene
and Abscisic Acid. However, there are still many plant growth substances that cannot be
grouped under these classes, though they also perform similar functions, inhibiting or
promoting plant growth. These substances include Brassinosteroids, Salicylic Acid, Jasmonic
Acid, Fusicoccin, Batasins, Strigolactones, triazoles, Growth stimulants (e.g. Hymexazol and
Pyripropanol), Defoliants (e.g.Calcium Cyanamide, Dimethipin). Plant growth retardants
reduce the shoot length of plants without being phytotoxic or causing malformations. This is
primarily achieved by reduced cell elongation but also by a lowered rate of cell division. Some
growth retardants are of economic importance in agriculture and horticulture, since they can be
employed to affect the morphology of cultivated plants in a desired way. However, their effects
vary depending upon the species, growth stage, dosage and environmental conditions. The
excessive use can lead to negative impact such as stunted growth or delayed flowering;
therefore, care must be taken with their application. Some synthetic regulators and retardants
are also used as herbicides and pesticides. Therefore, attention should be paid to the production
and synthesis of these substances so that they affect plants in a way that would favor yield. In
this article, some growth retardants, important points to consider when using them, their applications,
and some consequences of improper use of this category of growth regulators will be introduced.
Keywords: Plant growth retardants ,Gibberellins, Triazoles, Environmental conditions.



