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Original Research Paper

MORPHOANATOMICAL CHANGES AT CUCUMBER (Cucumis sativa
L.) UNDER INFLUENCE OF DIFFERENT 2,4-D CONCENTRATIONS
Suzana Kratovalieva’, Lenka Cvetanovska

ABSTRACT

Influence of synthetic plant growth regulator 2,4-D to some
morphoanatomical parameters at cucumber (Cucumis sativa L.) has been
researched. In the form of water solution through the soil in the rosette phase
2,4-D has been applied in followed concentrations: 2,0; 4,0 and 8,0 mg/l.
Paralleled with those variants has been performed a control plant group treated
with equally water volume. Analyze samples have been taken after 15, 30 and 45
day after hormone treatment. Obtained results pointed out that after 15 and 30
days 2,4-D has been influenced stimulate on morphological parameters values
while stem elongation has been stimulated under 2,0 mg/l only, but after 45 days
only 8,0 mg/] has been influenced stem inchibating; 2,0 as well as 4,0 mg/] have
been yet influenced toxically on the rested parameters. Right proportionality
with increased 2,4-D concentrations root length has been decreased. After 15
and 30 days under 2,0 and 4,0 mg/l stomata parameters values have been
increased than at 8,0 mg/l whereas shown decreasing. At the least sample taking
(after 45 days) the stomata number increased under 2,0 and 4,0 mg/l 2,4-D
concentration while under 8,0 mg/1 this parameter decreased.

Key words: cucumber, morphology, anatomy, stomata.

MOP®OAHATOMCKM TIIPOMEHU KAJ KPACTABUMIIATA
(Cucumis sativa L) ImoJa BJINMJAHUME HA PA3HU
KOHHEHTPAIIUU O] 2,4-D

. * ok
Suzana Kratovalieva , Lenka Cvetanovska

KPATOK U3BAJIOK

Bo nammTe wucrpaxybama Oea HUCHUTYBAHM IPOMEHHTE BO MOpO-
AaHATOMCKUTE TIapaMeTpu Kaj KpacTaBullaTa IOl BIMWjaHWE Ha

*D-r Suzana Kratovalieva, Assistant, Institut of Agriculture, 91000 Skopje, Republic of
Macedonia.

**D-r Lenka Cvetanovska, Docent, Institut of Biology, Faculty of Natural Sciences and
Mathematics, 91000 Skopje, Republic of Macedonia.
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pacTUTETHUTE PEryJaTOpu Ha pacToT Kako wTo e 2.4-D. AnnmkanujaTa
Oeuie HampaBeHa BO (popma Ha BojieH pacTBop of 2,4-D Bo ¢asa Ha poseTa
u Toa Bo cinegHuTe KoHueHTpauuu: 2,0; 4,0 u 8,0 mg/l. [Tapanenno Gere
MOCTaBEHO ¥ KOHTPOJIHA rpyNa Off pacTeHHja Koja Oellle TpeTupaHa co UCT
BoJyMeH Ha Bopia. [Ipo6u 3a ananuza Oea 3emanu nocne 15, 30 u 45 nena
O]l XOPMOHAJIHUOT TpeTMaH. [{oOMeHuTe pe3yaTaTH jacHO IOKaxKyBaaT
neka mocie 15 m 30 pgeHa amnuuuMpaHuTe KOHIEHTpauuu op 2,4-D
NOKaXKyBaaT CTHMYJIaTUBEH e(QeKT Ha MOpP(QOIOMKNATE MapaMeTpH,
TIofieKa eJIoHTalujaTa Ha CTe0JI0TO Oenle CTUMYIUpaHa caMo 1Ol BiIjaHue
Ha 2,0 mg/l, HO 1o 45 fgeHa camo KOHUEeHTpanujaTa of 8,0 mg/l Biujaerie
unxuobuTopHo. Konnenrpanuure o 2,0 u 4,0 mg/l nokaxkyBaaT TOKCUYHO
BIIjaHUE Ha cuTe OCTaHATH UCTpaKyBaHU napameTpH.
ITpaBonpoOnOpIMOHAIIHO CO 3rOJIEMYBAalkeTO Ha 2,4-D KOHUEHTpanuure,
NIOJKMHATA HAa KOPeHOT ce HamanyBa. [To 15 u 30 meHa KOHIEHTpalunTe
on 2,0 1 4,0 mg/l B1ujaaT CTUMYJIATUBHO HA CTOMUHUTE TTapaMeTpH, fojeka
BO IIPUCYCTBO HA KOHIeHTpanyuja of 8,0 mg/l ucture ce Hamamnysaart. ITo 45
JieHa Off 3eMalkeTO Ha MpoduTte, OPOjOT HA CTOMUTE C€ 3roJIeMyBa BO
OpPUCYCTBO Ha KoHHeHTpauuu of 2,0 m 4,0 mg/l, momeka HajBUCOKaTa
ynorpebeHa (8,0 mg/l) npean3BUKyBa HUBHO HaMaJlyBame.

Knyunn 360poBu: KpactraBuia, MopgoJoruja, aHaTOMHja, CTOMH.
INTRODUCTION

Strict coordinate influence by endogene plant regulators to plant
organogenetical and physiological processes is on of actuality and contemporary
problem that required a studious as well as biochemical approach in the course
of it’s solving.

Herbicide activity of 2-chloracetanylides enabled a great applying in
agriculture practice. Interest about synthetic regulator synthesis with a strong
herbicide activity that caused a certain morph-physiological and anatomical
changes increase by the every next day. 2,4-D and atrazyne influence to
phosphorous and potassium reception under different pH values (Zsoldos et al.
1979, 1984) as well as jone reception at wheat and rice under the same
conditions presented results which pointed out that atrazyn has not manifested a
inchibate effect than other investigated herbicides have been caused a
remarkable jone reception inchibated by low medium pH values.
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Amnrenos et al. (1995:81-86) investigations connected to the number
and stomata dimensions at tomato (Solanum Ilycopersicum L.). Herbicide
negative effect to chlorophyll and carotynoides biosynthesis that conditioned
photosynthesis intensity and regulated a plant bioproductivity followed through
the changes at certain morphoanatomically parameters (Ivanova 1984,
Todorova-Trifonova et al. 1982). Besides above mentioned physiological
parameters stem height, root length, leaf length and width as well as width of
main leaf nerve and stomata parameters: number, length and width have been the
aim of an accurate investigations.

MATERIAL AND METHODS

Cucumber seed material has been picked in plastic vessels with adding
of 5-kg air-dry alluvial soil. Per each 5 plants have been brought up on each
vessel. Soil retention capacity has been keeped in bounds from 55% to 60 vol.
%. In the phase of rosette plants have been supplementary feeding with mineral
nutritive solution composed by K,SO, (1,082), K,HPO, (2,082), NH4;NO;
(3,069).

Influence of 2,4-dichlorphenoxy acetate acid (2,4-D) in 2,0; 4,0 and 8,0
mg/l concentrations than control plant group treated with a same water volume
has been investigated. In the form of water solution through the soil in the
rosette phase only 2,4-D has been applied. Morph-anatomical changes at
performed variants have been considered on every 15 days.

RESULTS AND DISCUSSION

Under 2,4-D concentrations tomato plant variants have been exchanged
in the morphological view than the control. After 15 days the applied 2,4-D in all
of investigated concentrations has been influenced stimulate on leaf length and
width as well as on a leaf nerve width. The stem elongation has been stimulated
at low concentrations of 2,0 mg/l, only while a higher concentration of 4,0 and
8,0 mg/l influenced toxically on younger tomato plants.

After 30 days the plant organs have been continued with growth and 2,0
and 4,0 mg/l 2,4-D concentrations influenced stimulate while 8,0-mg/l
concentration has been shown a toxic effect, tab.2. At formed tomato plant
organs yet (after 45 days) 8,0 mg/l 2,4-D concentration has been inchibated a
stem elongation, only than at the rested investigated parameters 2,0 and 4,0 mg/I
2,4-D concentrations have been toxic. Appearance of stimulate plant organs
growing under 8,0 mg/l 2,4-D concentration has been resulted by a certain
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enzymes activities that participated in a numerously biochemical reactions at
tomato plant organs, tab.3.

In all of three measurements (after 15, 30 and 45 days) root growth as
well as elongation has been inchibated by 2,4-D applied right proportionality
that resulted by more root cells sensitivity on endogene phytochormones as 2,4-
D, tab.1, 2 and 3. The considered stem elongation has been resulted by a 2,4-D
influence similar with those of indol acetate acid (IAA) that a natural plant
growth as well as regulator stimulator.

The average stomata number after 15 days at control plant group have
been evaluated 25,17, the stomata length 22,50 um and stomata width 10,67 um
on face leaf side while at reverse the stomata number has been 31,50, stomata
length 21,83 pm and stomata width 9,42 pum. Under 2,0 and 4,0 mg/l stomata
parameters values have been increased than at 8,0 mg/l whereas shown
decreasing, tab.4.

After 30 days 2,4-D has yet been shown a stimulate influence on
stomata parameters under 2,0 and 4,0 mg/l concentration while 8,0 mg/l has
been presented as a very toxically consequently on that all of stomata parameters
have been decreased. At control plant group stomata number has been evaluated
26,67, length 43,24 um, width 25,00 um on face leaf side and 33,44 stomata on
mm’ with dimensions 35,65 um length and 15,92 pm width, tab.5.

At the least sample taken similar at the previous stomata number
increased under 2,0 and 4,0 mg/l 2,4-D concentration while under 8,0 mg/1 this
parameter decreased. All of applied 2,4-D concentrations after 45-ve days when
plant growing has been finished and plant organs have been achieved a definitive
size influenced toxically and stomata value parameters decreased. At control
plant group stomata number has been evaluated 27,00, length 69.25 um, width
27,00 um on face leaf side while on reverse these stomata values have been
evaluated 35,10 on mm2, 43,25 pm their length and 20,78 pum width, tab.6.

CONCLUDING REMARKS

Researching the influence of synthetic growth regulator such as 2,4-D at
cucumber (Cucumis sativa L.) based on obtained results may be considered the
following:

- After 15 days the applied 2,4-D in all of investigated concentrations

has been influenced stimulate on leaf length, width as well as on a
leaf nerve width. The stem elongation has been stimulated at low
concentrations of 2,0 mg/l, only while a higher concentration of 4,0
and 8,0 mg/l influenced toxically on younger tomato plants.
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- After 30 days 2,0 and 4,0 mg/l 2,4-D concentrations influenced
stimulate on plant organs growing, than 8,0-mg/l concentration has
been shown as toxically. After 45 days under 8,0 mg/l 2,4-D
concentration a stem elongation has been inchibated, only than at the
rested investigated parameters even 2,0 and 4,0 mg/l 2,4-D
concentrations have been influenced through toxic effect.

- In all of three measurements (after 15, 30 and 45 days) root growth
as well as elongation has been inchibated by 2,4-D applied right
proportionallity that resulted by more root cells sensitivity on
endogene phytochormones as 2,4-D.

- After 15 and 30 days under 2,0 and 4,0 mg/l stomata parameters
values have been increased than at 8,0 mg/l whereas shown
decreasing.

- After 45 days the stomata number increased under 2,0 and 4,0 mg/1
2,4-D concentration while under 8,0 mg/I this parameter decreased.
All of applied 2,4-D concentrations have been influenced toxically
on stomata length and width.
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Tab.1. Changes at morphological parameters by cucumber (Cucumis sativa L.)
plants treated with different 2,4-D concentrations (after 15 days).

Height of | Length of | Length of | Width of | Width of
stem root leaves leaves main leaf

Control (cm) (cm) (cm) (cm) nerv

X_ 7.41 7.89 5.83 7.13 1.77
S x 0.13 0.07 0.14 0.08 0.28
> 1.01 0.56 0.80 0.59 0.50
cv 13.57 7.13 14.04 8.45 28.32
2,0 mg/1

X 9.37 7.12 6.45 7.24 1.92
S x 0.17 0.20 0.17 0.13 0.29
o2 1.62 1.43 1.14 0.91 0.54
cv 17.30 20.50 17.42 12.86 28.85
4,0 mg/l

X 8.21 6.15 6.77 7.82 1.98
S x 0.19 0.05 0.18 0.08 0.29
o> 1.58 0.58 1.18 0.63 0.54
cv 19.42 5.32 17.80 8.14 28.85
8,0 mg/l

X 8.13 5.82 7.99 8.69 2.03
S x 0.20 0.16 0.07 0.07 0.27
G? 1.62 1.41 0.56 0.57 0.48
cv 20.22 16.10 7.08 7.49 26.64
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Tab.2. Changes at morphological parameters by cucumber (Cucumis sativa L.)

plants treated with different 2,4-D concentrations (after 30 days).

Height of | Length of | Length of | Width of | Width of
stem root leaves leaves main leaf
Control (cm) (cm) (cm) (cm) nerv
(mm)
X 7.52 9.22 8.21 8.86 2.42
S x 0.11 0.07 0.10 0.14 1.54
o’ 0.84 0.60 0.78 1.25 3.67
Ccv 11.37 7.43 9.64 14.38 15.34
2,0 mg/l
X 9.07 8.29 8.57 11.12 1.80
S x 0.05 0.05 0.06 0.04 0.14
o> 0.47 0.49 0.50 0.39 0.25
Ccv 5.26 5.34 5.84 4.48 13.98
4,0 mg/l
X 9.92 8.00 12.42 8.71 1.68
S x 0.07 0.05 0.04 0.02 0.15
c? 0.59 0.62 0.30 0.17 0.24
cv 6.97 5.17 3.62 2.19 14.61
8,0 mg/l
X 8.59 6.07 8.42 8.08 1.90
S x 0.01 0.04 0.08 0.05 0.11
c? 0.13 0.33 0.10 0.52 0.20
cv 1.54 3.75 8.17 4.76 10.87
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Tab.3. Changes at morphological parameters by cucumber (Cucumis sativa L.)

plants treated with different 2,4-D concentrations (after 45 days).

Height of | Length of | Length of | Width of | Width of
stem root leaves leaves main leaf
Control (cm) (cm) (cm) (cm) nerv
(mm)
X 10.77 11.01 7.92 9.15 1.90
S x 0.03 0.03 0.03 0.07 0.11
o2 0.32 0.32 0.26 0.42 0.20
Ccv 1.02 0.92 1.29 0.98 1.87
2,0 mg/l
X 10.99 10.89 7.80 8.40 1.70
S x 0.04 0.03 0.03 0.03 0.15
G2 0.43 0.40 0.26 0.30 0.25
Ccv 0.92 1.75 1.23 1.49 1.68
4,0 mg/l
X 11.98 8.23 6.33 6.39 1.22
S x 0.04 0.05 0.03 0.06 0.21
o> 0.53 0.44 0.16 0.27 0.25
Cv 1.41 0.75 0.64 0.92 1.76
8,0 mg/l
X 10.08 8.11 9.19 9.71 2.32
S x 0.03 0.06 0.02 0.03 0.11
o> 0.31 0.59 0.16 0.30 0.24
cv 1.05 1.55 0.76 1.15 1.09

40




Togmmien 36opauk 2002 MHCTATYT 32 jy>KHU 3€MjOENCKA KyaTypu-Crpymuna
Yerbook 2002 Institute of Southern Crops- Strumica

Tab.4. Changes at stomata parameters under different 2,4-D concentrations by
cucumber (Cucumis sativa L.) plants (after 15 days).

Face leaf side Reverse leaf side

IMonTpo Number Length Width Number Length Width

X (um) 25.17 22.50 10.67 31.50 21.83 9.42
S x 0.13 0.09 0.11 0.07 0.05 0.11
o> 0.94 2.03 0.82 0.33 0.62 1.07
Cv 3.52 9.51 1.64 1.46 1.21 1.87
2,0 mg/l

X (um) 25.50 28.17 11.50 31.83 23.17 11.08
S x 0.12 0.04 0.11 0.08 0.06 0.11
o> 0.94 0.45 0.86 0.45 0.98 0.78
CV 1.12 1.16 1.09 0.77 1,00 1.37
4,0 mg/l

X (um) 33.00 28.25 12.75 43.17 41.83 11.75
S x 0.10 0.04 0.11 0.08 0.45 0.11
o> 0.62 0.32 0.44 0.34 0.98 0.56
Cv 1.47 1.03 0.93 0.85 1.84 0.92
8,0 mg/l

X (um) 17.00 23.58 11.50 30.00 26.08 10.50
S x 0.15 0.04 0.08 0.01 0.05 0.11
c? 0.49 0.22 0.24 0.24 0.26 0.24
Cv 1.11 0.91 1.61 0.96 0.81 0.93
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Tab.5. Changes at stomata parameters under different 2,4-D concentrations by
cucumber (Cucumis sativa L.) plants (after 30 days).

Face leaf side Reverse leaf side
Number Length Width Number Length Width

Control

X (um) 26.67 43.24 25.00 33.44 35.65 15.92
S x 0.51 0.07 0.09 0.13 0.07 0.08
o2 0.40 0.33 0.91 0.53 0.56 0.62
Ccv 0.92 0.71 1.67 1.28 0.70 1,17
2,0 mg/l

X (um) 27.35 50.08 29.58 34.75 41.75 19.92
S x 0.33 0.06 0.06 0.11 0.04 0.08
o2 0.84 0.44 0.98 0.56 0.67 0.57
Ccv 1.52 1.12 1.56 1.07 1.06 0.98
4,0 mg/l

X (um) 36.50 54.50 35.75 44.42 51.42 32.33
S x 0.14 0.05 0.04 0.14 0.07 0.07
o2 0.33 0.74 0.63 0.66 0.39 0.86
cv 0.94 1.06 0.75 1.14 0.79 1,00
8,0 mg/l

X (um) 14.00 40.42 17.00 31.03 36.75 13.58
S x 0.13 0.07 0.09 0.11 0.07 0.13
o2 0.75 0.87 0.52 0.34 0.55 0.57
cv 1.03 1,12 0,89 1.19 0.95 0.86
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Tab.6. Changes at stomata parameters under different 2,4-D concentrations by

cucumber (Cucumis sativa L.) plants (after 45 days).

Face leaf side

Reverse leaf side

IonTpona Number Length Width Number Length Width

X (um) 27.00 69.25 27.00 35.10 43.25 20.78
S x 0.03 0.05 0.10 0.16 0.05 0.10
o? 0.35 0.23 0.74 0.22 0.39 0.62
Cv 1.14 0.71 1.02 0.77 0.87 1.02
2,0 mg/1

X (um) 29.43 61.42 20.13 37.22 40.02 18.42
S x 0.44 0.07 0.09 0.10 0.07 0.09
o’ 0.97 0.29 0.31 0.23 0.82 0.67
CVv 1.61 0.57 0.94 0.84 1.09 1.12
4,0 mg/l

X (um) 31.88 56.00 17.71 46.85 39.08 13.00
S x 0.21 0.05 0.11 0.15 0.05 0.05
o’ 0.64 0.23 0.28 0.81 0.83 0.59
Cv 0.99 0.89 0.63 1.12 1.06 0.94
8,0 mg/l

X (um) 19.55 46.58 11.00 32.70 36.08 11.73
S x 0.15 0.06 0.11 0.04 0.06 0.02
o? 0.52 0.48 0.42 0.31 0.22 0.15
Cv 0.94 0.83 1.02 0.76 0.65 1.26
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