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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

J9bsSs ads o Culis Giallal, uals 5-15 ppm SO Jalb xS

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

535S 55 JRIK S a5 oSy 5 45, als 1020 ppm s s ok

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

Jsdl yigle S S ol (Rl als 10-15 ppm S (S Paz S

Flutriafol Impact Decreased growth, increased Tomatoes, potatoes

number of leaves

WCebogye )3 (58 azsS sLias g Al 55 JoibeSiugn b ods 2S5 B YL Spae ) USA
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
Microbial
Communities

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

Difencconazole
Epmaconazole r
Flukbriafal
Hexaronazole
Iyclobutanil _

Faclabutrazaole
Fropicanazole
Tebuconazole
Tetraccnazole

Triadimeton
Triticonazole

Triazole Fungicide

e S5y el dy G polie aol3l eazas lis o Ky wals 4 o polie malS sasesli o8 K, raledd ewdl 5 2 4 S,
Gosls 8geS oaa ) lis s Ky 5 (29,50 anlex LSle o Ol pss saimslis 8,5 K (S GUgns Ko o b 1578 )gb pae Sk

el Sg>g0
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.
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REI(hours) manufacturers trade names active ingredients
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Fine Americas, Inc.

OHP, Inc.
OHP, Inc.

Fine Americas, Inc.
Monterey Lawn and Garden

Products, Inc.
SePRO Corp.

Syngenta Crop Protection
Greenleaf Chemical, LLC

OHP, Inc.

Fine Americas, Inc.
Fine Americas, Inc.

Valent USA Corp.

Citadel
Cycocel
B-Nine
Dazide

Florel
Topflor

Bonzi
Downsize
Paczol
Piccolo
Concise
Sumagic

chlormequat chloride

Syl
daminozide
OS]
ethephon
J9dees 1 ,5l8
flurprimidol
Joilpzslst

paclobutrazol

Js3b6s5

uniconazole

l_QOT 6&;},.950[.‘5 Wi OAJAS)J% Q‘}A—\c J9-\>

Table 4. Plant growth retardant active ingredients and their characteristics.

(Ul) 6 8uls oolinl sla_s, i gle e ool (5)lsds o cudlid o ise lse

Shelf Life Application Method(s) Absorption Difficulty of Relative Active

(years) Site(s) Use Activity Ingredient

¥ o 1S9 bt (Allslne aasy, oSy by e Jgams]
o905 Leaves, roots Medium Medium ancymidol
Spray, dip, drench

v 5 sk sy, oS o o SIS Slyas I5
Spray Leaves, roots Low Low chlormequat

chloride

v Syl oS oS oS el
Spray Leaves Low Low daminozide

SR 5 sk N o Lasie o551
Spray Leaves Low Medium ethephon

v o (5y9 dbgt ((Bldglme Lo ady; dadile sL; oL Jooees nols
o855 Stems, roots High High flurprimidol
Spray, dip, drench

f e w535 Al coillslone Ly, basile ok oL Js3l55ist
505 Stems, roots High High paclobutrazol
Spray, dip, drench

v o S)9 dbge (Allsle Lo aty; dadile sb; ob; JosbisSss
o0, Stems, roots High High uniconazole
Spray, dip, drench

sLiG o oy grousss WS 0,8
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Table 5. Application rates of plant growth retardants in seedling production

ST el e (Tl Vo s 2 () Gy 5 G lels
Fungicide name trade names Usage rate (ml per 20 liters of water) Target plants
Js3bisSrs e ks A e VY b REJECHE I HENS
Propiconazole  Tilt Tomatoes, peppers, strawberries
335555 R A s 15 A JIEQUE A
Tebuconazole Follicor Cereals, tomatoes, cucumbers
BIEIENE X 0.8, Lo VY NENSTONE YO
Flutriafol Impact Tomatoes, potatoes
Js3lisislst Jss A e ) e 5 S parsS
paclobutrazol Coulter Tomatoes and cucumbers
i e 00 Olmesly
Eggplant

W oaics WS cawbiol 8 y1)l8 51 58 el 2 b b ilolunsls
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5 ooyl ol s s LB l3,5LS” (gl 45 sy 33l osle 0o 51 i el (ySe el £ 1,5 0525
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(Sl S 7,B) J53bsSnn ey Cal 5o @ly Sl 51 (Sl Galil S )0 bap)T (6 eSS lej 5 00,8 w571,
ooy 4 JESl 1 e 1y baslas a ) wilgs oo YU slage o b S eolawl (Jlo ol Lo jls as) Sausaus jlas el
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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.
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