
 
UNIVEZITET "Sv. KIRIL I METODIJ" - SKOPJE 

INSTITUT ZA JU@NI ZEMJODELSKI  KULTURI 
STRUMICA 

 
 

UDC 63(058)    ISSN 1409-987X 
    
    

    
    
    
    
    
    
    
    
    
    
    
    
    

    

GODI{EN  ZBORNIK 
2002200220022002    

YEARBOOKYEARBOOKYEARBOOKYEARBOOK    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

GODINA 2      VOLUME 2 

 

 

UNIVERSITY “ST. CYRIL AND METHODIUS” SKOPJE 

INSTITUTE OF SOUTHERN CROPS - STRUMICA 

 



Godi[en zbornik   2002     Institut za ju`ni zemjodelski kulturi - Strumica 
Yearbook                   2002   Institute of Southern Crops - Strumica 
 

 2 

 
 

 
GODI{EN ZBORNIK 

JNU INSTITUT ZA JU@NI ZEMJODELSKI KULTURI - 
STRUMICA 
YEARBOOK 

INSTITUTE OF SOUTHEREN CROPS - STRUMICA 
 
 

Izdava~ki Sovet 
D-r Sa[a Mitrev 
D-r Ilija Karov 

D-r Makedonka Dautova 
D-r Milan |eor\ievski 

 
Redakciski odbor 
D-r Sa[a Mitrev 
D-r Ilija Karov 

D-r Makedonka Dautova 
D-r Milan |eor\ievski 

D-r Qup~o Mihajlov 
M-r Du[an Spasov  

M-r Dragica Sapsova 
M-r Liljana Koleva-Gudeva 

 
Odgovoren urednik 
D-r Sa[a Mitrev 

 
Urednik 

M-r Liljana Koleva-Gudeva 
 

Kompjuterska podgotovka 
M-r Liljana Koleva-Gudeva 

 
Redakcija i administracija 

JNU Institut za ju`ni 
zemjodelski kulturi - Strumica 

Goce Del~ev b.b.  
2 400 Strumica, R Makedonija 

tel./faks: 034 345-096 
 

 
 
Editional board 
Dr. Sasa Mitrev 
Dr. Ilija Karov 
Dr. Makedonka Dautova 
Dr. Milan Gjeorgjievski 
 
Editional staff 
Dr. Sasa Mitrev 
Dr. Ilija Karov 
Dr. Makedonka Dautova 
Dr. Milan Gjeorgjievski 
Dr. Ljupco Mihajlov 
M. Sc. Dusan Spasov  
M. Sc. Dragica Sapsova 
M. Sc. Liljana Koleva-Gudeva 
 
Responsible editor 
Dr. Sasa Mitrev 
 
Editor 
M.Sc. Liljana Koleva-Gudeva 
 
Computer adaptation 
M.Sc. Liljana Koleva-Gudeva 
 
Address of the editorship 
Institute of Southern Crops 
Strumica 
Goce Delcev b.b.  
2 400 Strumica, R Macedonija 
phone/fax: ++ 389 34 345-096 

 
 

Realizira Makedonska Tribina - Skopje 
(tira` 500) 

 



Godi[en zbornik   2002     Institut za ju`ni zemjodelski kulturi - Strumica 
Yearbook                   2002   Institute of Southern Crops - Strumica 
 

 3 

SODR@INA 
CONTENTS 
 
Oddelenie za agrotehnika 
Department for agrotechnology 
 
Ilievski M., Egumenoski P., ^avdarova Mikica., Spasova Dragica i 
Kirov N.  

Proizvodni svojstva kaj nekoi sorti kompir odgleduvani vo 
uslovi bez interventno navodnuvawe vo strumi~ko --------------- 

Ilievski M., Egumenovski P., Cavdarova Mikica., Spasova Dragica, Kirov N. 
Production caracteristics for some sorts of potato growing in conditions 
on less intervent irrigation in the region of Strumica ----------------------- 

 
Ilievski, M. 

Promeni na nekoi morfolo[ki i biolo[ki svojstva kaj 
kompirot (Solanum tuberosum) pod dejstvo na biostimulacijata 
so laserska svetlina -------------------------------------------------------- 

Ilievski, M. 
Changes in some morphological and biological characteristics of potato 
(Solanum tuberosum) under influence of biostimulation from laser light  

 ------------------------------------------------------------------------------------- 
 
Ilievski, M., Vasilevski, G. i Jankulovski, D.  
 Vlijanie na laserskata svetlina vrz prinosot na kompirot --- 
Ilievski M., Vasilevski G and Jankulovski D.  
 The influense of laser light on the yield of potato ------------------------- 
 
Egumenovski, P., Dimov, Z., Mitrev, S., Dimovska Daniela, Jurtiev, 
T. i Mihajlov, Q. 

Vlijanieto na klimatskite uslovi vrz odredeni 
kvantitativni svojstva na sona~ogledot vo reonot na Ov~e 
Pole ------------------------------------------------------------------------------ 

Egumenovski P., Dimov Z., Mitrev S., Dimovska Daniela, Jurtiev T. and 
Mihajlov, Lj. 

The influence of the climatic conditions as a factor on some 
quantitative characteristics of sunflower in the region of Ovce Pole ---- 

 
Andreevska Danica, Spasenoski, M., Trpeski, V. 



Godi[en zbornik   2002     Institut za ju`ni zemjodelski kulturi - Strumica 
Yearbook                   2002   Institute of Southern Crops - Strumica 
 

 4 

Sodr`inata na proteini i nekoi morfolo[ki 
karakteristiki kaj orizot (Oryza Sativa L.) vo zavisnost od 
azotnoto \ubrewe ------------------------------------------------------------ 

Andreevska Danica, Spasenoski, M., Trpeski, V. 
The content of proteins and some morphological characteristics at rice 
(Oryza sativa L.) in corelation to the nitrogen fertilizing ------------------ 

 
Oddelenie za biotehnologija na rastenijata 
Department of biotechnology 
 
Koleva-Gudeva Liljana i Spasenoski, M. 
 Mikropropagacija na nekoi ukrasni rastenija -------------------- 
Koleva-Gudeva Liljana and Spasenoski, M. 
 Micropropagation of some ornamental plants ------------------------------ 
 
Koleva-Gudeva Liljana i Spasenoski, M. 
 Indukcija na kalus od anteri na piperka------------------------------ 
Koleva-Gudeva Liljana and Spasenoski, M. 
 Callus induction of pepper anthers --------------------------------------- 
 
Suzana Kravtovalieva i Lenka Cvetanovska 

Morfoanatomski promeni kaj krastavicata (Cucumis sativa L.) 
pod vlijanie na razni koncentracii od 2,4 - D ----------------------- 

Suzana Kratovalieva and Lenka Cvetanovska 
Morphoanatomocal changes at cucumber (Cucumis sativa L.) under 
influence of different 2,4 – D concentration --------------------------------- 

 
Lenka Cvetanovska, Suzana Kratovalieva 

Fiziolo[ki promeni kaj krastavicata (Cucumis sativa L.) pod 
vlijanie na razni koncentraciiod 2,4-D ---------------------------- 

Lenka Cvetanovska, Suzana Kratovalieva 
Physiological changes at cucumber (Cucumis sativa L.) under 
influence of 2,4-D concetrations ---------------------------------------------- 

 
Oddelenie za genetika i selekcija na rastenijata 
Department for genetics and selection of plants 
 
Mihajlov Q., Vasilevski G. i Bo[ev D. 

Zavisnost na sodr`inata na belkovini od rokovite na seidba 
i sortata kaj zrnoto od soja ------------------------------------------------ 



Godi[en zbornik   2002     Institut za ju`ni zemjodelski kulturi - Strumica 
Yearbook                   2002   Institute of Southern Crops - Strumica 
 

 5 

Mihajlov, Lj., Vasilevski, G. and Bosev, D. 
Dependence od the content of proteins on the seedling dues and the 
sort of soybean grain ------------------------------------------------------------ 

 
Mihajlov, Q., Vasilevski, G. i Bo[ev, D. 

Vlijanie na rokovite na seidba i sortata vrz viso~inata na 
postavenost na prvata me[unka na stebloto kaj sojata ----------- 

Mihajlov Lj., Vasilevski, G. and Bosev, D. 
Effect od seedling duse and the sort on the height on placeind on the 
first pod on the stem at soybean. ---------------------------------------------- 

 
Mihajlov, Q., Vasilevski, G. i Bo[ev, D. 

Prinosot na zrno vo zavisnost od rokovite na seidba i 
sortite kaj sojata odgleduvana vo Ov~e Pole ------------------------ 

Mihajlov, Lj., Vasilevski, G. and Bosev, D. 
The yield of grain in dependence on the seedling dues and the sorts of 
the soybean grown in Ovce Pole ---------------------------------------------- 

 
Ilieva Verica, Stojkovski, C., Ivanovska Sowa, Andreevska Danica 

Nasleduvawe na sodr`inata na proteini pri vkrstuvawe na 
kulturni beli i crveno-zrnesti genotipovi oriz -------------- 

Ilieva Verica, Stojkovski C., Ivanovska Sonja, Andreevska Danica 
Inheritance of protein content in crosses of cultivated white and red-
grain rice genotypes ------------------------------------------------------------- 

 
|eor\ievski, M. 

Vlijanieto na opra[uvaweto vo razni podfazi od razvojot na 
cvetot vrz broj na semki vo plod kaj domat (L. esculentum) od 
aspekt na heterozisnoto semeproizvodstvo -------------------------- 

Georgievski, M. 
The influence of pollination in different phases of development the 
blossom over the seed number in tomato fruit (L. esculentum) from the 
aspect of the heterogeneous seed production -------------------------------- 

 
|eor\ievski, M., Spasov, D., Dragica Spasova, Mikica ^avdarova 

Vlijanie na klimatskite uslovi vrz cvetaweto i 
oploduvaweto kaj domatot ------------------------------------------------- 

Georgievski, M., Spason D., Dragica Spasova, Mikica Cavdarova. 
The influence of the climatic conditions on blooming and insemination 
of tomatotes -------------------------------------------------------------------- 



Godi[en zbornik   2002     Institut za ju`ni zemjodelski kulturi - Strumica 
Yearbook                   2002   Institute of Southern Crops - Strumica 
 

 6 

 
Oddelenie za za[tita na rastenijata od bolesti, [tetnici i pleveli 
Department of protection of the plants from diseases, pests and weeds 
 
Dragica Spasova 

Vlijanie na herbicidite vrz kvalitetnite svojstva na 
pamukot-------------------------------------------------------------------------- 

Dragica Spasova 
 The influence of some herbicides quality characteristics of the cotton - 
 
Karov I., Mitrev S., Spasov D., Stojanova Biljana 
 Glamnica na kromidot ------------------------------------------------ 
Karov I., Mitrev S., Spasov D., Stojanova Biljana 
 Onion smut ----------------------------------------------------------------- 
 
Karov I., Mitrev S., Spasov D., Spasova Dragica, |eorgievski M. 
 'R\a na luk praz i kromid-------------------------------------------------- 
Karov I., Mitrev S., Spasov D., Spasova Dragica, Gjeorgievski M. 
 Rust of garlic, leek and onion------------------------------------------------ 
 
Dodatok 
Appendix 
 
Makedonka Dautova,  Hein Overmars, Jaap Bakker, Geert Smant i Fred J. 
Gommers  

Jadren i mitohondrijalen DNK polomorfizam vo tri 
partenogenetski nematodi ------------------------------------------------ 

Makedonka Dautova,  Hein Overmars, Jaap Bakker, Geert Smant and Fred J. 
Gommers  
 Nuclear and mitohondrial DNA polymorphisms in three 
parthenogenetic Meloidogyne spp. ---------------------------------------------------- 
 
Upatstvo za pe~atewe na trudovi vo zbornikot na JNU 
Institut za ju`ni zemjodelski kulturi--------------------- 
 
 
 
 
 
 



Godi[en zbornik     2002     Institut za ju`ni zemjodelski kulturi - Strumica 
Yearbook                     2002   Institute of Southern Crops – Strumica 
______________________________________________________________________________ 

 

 

11 

 
 
 
 
 
 
 
 
 
 

Oddelenie za biotehnologija na rastenijata 
Department of biotechnology 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Godi{en zbornik   2002 Institut za ju`ni zemjodelski kulturi-Strumica 
Yerbook                      2002 Institute of Southern Crops- Strumica 

 

 33 

UDC 546.48:635.63    Originalen nau~en trud 
      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/l has been influenced stem inchibating; 2,0 as well as 4,0 mg/l 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/l this parameter decreased. 
Key words: cucumber, morphology, anatomy, stomata. 
 
MORFOANATOMSKI PROMENI KAJ KRASTAVICATA 
(Cucumis sativa L.) POD VLIJANIE NA RAZNI 
KONCENTRACII OD 2,4-D   

Suzana Kratovalieva
*
, Lenka Cvetanovska 

**
 

KRATOK IZVADOK 

Vo na{ite istra`uvawa bea ispituvani promenite vo morfo-
anatomskite parametri kaj krastavicata pod vlijanie na 
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rastitelnite regulatori na rastot kako {to e 2,4-D. Aplikacijata 
be{e napravena vo forma na voden rastvor od 2,4-D vo faza na rozeta 
i toa vo slednite koncentracii: 2,0; 4,0 i 8,0 mg/l. Paralelno be{e 
postaveno i kontrolna grupa od rastenija koja be{e tretirana so ist 
volumen na voda. Probi za analiza bea zemani posle 15, 30 i 45 dena 
od hormonalniot tretman. Dobienite rezultati jasno poka`uvaat 
deka posle 15 i 30 dena apliciranite koncentracii od 2,4-D 
poka`uvaat stimulativen efekt na morfolo{kite parametri, 
dodeka elongacijata na stebloto be{e stimulirana samo pod vlijanie 
na 2,0 mg/l, no po 45 dena samo koncentracijata od 8,0 mg/l vlijae{e 
inhibitorno. Koncentraciite od 2,0 i 4,0 mg/l poka`uvaat toksi~no 
vlijanie na site ostanati istra`uvani parametri. 
Pravoproporcionalno so zgolemuvaweto na 2,4-D koncentraciite, 
dol`inata na korenot se namaluva. Po 15 i 30 dena koncentraciite 
od 2,0 i 4,0 mg/l vlijaat stimulativno na stominite parametri, dodeka 
vo prisustvo na koncentracija od 8,0 mg/l istite se namaluvaat. Po 45 
dena od zemaweto na probite, brojot na stomite se zgolemuva vo 
prisustvo na koncentracii od 2,0 i 4,0 mg/l, dodeka najvisokata 
upotrebena (8,0 mg/l) predizvikuva nivno namaluvawe. 

 
Klu~ni zborovi: krastavica, morfologija, anatomija, stomi. 
 
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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Angelov et al. (1995:81-86) investigations connected to the number 
and stomata dimensions at tomato (Solanum lycopersicum 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 K2SO4 (1,082), K2HPO4 (2,082), NH4NO3 
(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/l 
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 µm and stomata width 10,67 µm 
on face leaf side while at reverse the stomata number has been 31,50, stomata 
length 21,83 µm and stomata width 9,42 µm. 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 µm, width 25,00 µm on face leaf side and 33,44 stomata on 
mm2 with dimensions 35,65 µm length and 15,92 µm 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/l 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 µm, width 
27,00 µm on face leaf side while on reverse these stomata values have been 
evaluated 35,10 on mm2, 43,25 µm their length and 20,78 µm 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/l 
2,4-D concentration while under 8,0 mg/l 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). 
 

 
 

Control 

Height of 
stem 
(cm) 

Length of 
root 
(cm) 

Length of 
leaves 
(cm) 

Width of 
leaves 
(cm) 

Width of 
main leaf 
nerv 
(mm) 

h 7.41 7.89 5.83 7.13 1.77 
Sh 0.13 0.07 0.14 0.08 0.28 
σσσσ2 1.01 0.56 0.80 0.59 0.50 
CV 13.57 7.13 14.04 8.45 28.32 
2,0 mg/l 
h 9.37 7.12 6.45 7.24 1.92 

Sh 0.17 0.20 0.17 0.13 0.29 

σσσσ2 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 
h 8.21 6.15 6.77 7.82 1.98 

Sh 0.19 0.05 0.18 0.08 0.29 

σσσσ2 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 
h 8.13 5.82 7.99 8.69 2.03 

Sh 0.20 0.16 0.07 0.07 0.27 

σσσσ2 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). 
 

 
 

Control 

Height of 
stem 
(cm) 

Length of 
root 
(cm) 

Length of 
leaves 
(cm) 

Width of 
leaves 
(cm) 

Width of 
main leaf 
nerv 
(mm) 

h 7.52 9.22 8.21 8.86 2.42 

Sh 0.11 0.07 0.10 0.14 1.54 

σσσσ2 0.84 0.60 0.78 1.25 3.67 
CV 11.37 7.43 9.64 14.38 15.34 
2,0 mg/l 
h 9.07 8.29 8.57 11.12 1.80 

Sh 0.05 0.05 0.06 0.04 0.14 

σσσσ2 0.47 0.49 0.50 0.39 0.25 
CV 5.26 5.34 5.84 4.48 13.98 
4,0 mg/l 
h 9.92 8.00 12.42 8.71 1.68 

Sh 0.07 0.05 0.04 0.02 0.15 

σσσσ2 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 
h 8.59 6.07 8.42 8.08 1.90 

Sh 0.01 0.04 0.08 0.05 0.11 

σσσσ2 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). 
 

 
 

Control 

Height of 
stem 
(cm) 

Length of 
root 
(cm) 

Length of 
leaves 
(cm) 

Width of 
leaves 
(cm) 

Width of 
main leaf 
nerv 
(mm) 

h 10.77 11.01 7.92 9.15 1.90 

Sh 0.03 0.03 0.03 0.07 0.11 

σσσσ2 0.32 0.32 0.26 0.42 0.20 
CV 1.02 0.92 1.29 0.98 1.87 
2,0 mg/l 
h 10.99 10.89 7.80 8.40 1.70 

Sh 0.04 0.03 0.03 0.03 0.15 

σσσσ2 0.43 0.40 0.26 0.30 0.25 
CV 0.92 1.75 1.23 1.49 1.68 
4,0 mg/l 
h 11.98 8.23 6.33 6.39 1.22 

Sh 0.04 0.05 0.03 0.06 0.21 

σσσσ2 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 
h 10.08 8.11 9.19 9.71 2.32 

Sh 0.03 0.06 0.02 0.03 0.11 

σσσσ2 0.31 0.59 0.16 0.30 0.24 
CV 1.05 1.55 0.76 1.15 1.09 
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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 
Control Number Length Width Number Length Width 
h (µµµµm) 25.17 22.50 10.67 31.50 21.83 9.42 

Sh 0.13 0.09 0.11 0.07 0.05 0.11 

σσσσ2 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 
h (µµµµm) 25.50 28.17 11.50 31.83 23.17 11.08 

Sh 0.12 0.04 0.11 0.08 0.06 0.11 

σσσσ2 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 
h (µµµµm) 33.00 28.25 12.75 43.17 41.83 11.75 

Sh 0.10 0.04 0.11 0.08 0.45 0.11 

σσσσ2 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 
h (µµµµm) 17.00 23.58 11.50 30.00 26.08 10.50 

Sh 0.15 0.04 0.08 0.01 0.05 0.11 

σσσσ2 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 

Control 
Number Length Width Number Length Width 

h (µµµµm) 26.67 43.24 25.00 33.44 35.65 15.92 

Sh 0.51 0.07 0.09 0.13 0.07 0.08 

σσσσ2 0.40 0.33 0.91 0.53 0.56 0.62 
CV 0.92 0.71 1.67 1.28 0.70 1,17 
2,0 mg/l 
h (µµµµm) 27.35 50.08 29.58 34.75 41.75 19.92 

Sh 0.33 0.06 0.06 0.11 0.04 0.08 

σσσσ2 0.84 0.44 0.98 0.56 0.67 0.57 
CV 1.52 1.12 1.56 1.07 1.06 0.98 
4,0 mg/l 
h (µµµµm) 36.50 54.50 35.75 44.42 51.42 32.33 

Sh 0.14 0.05 0.04 0.14 0.07 0.07 

σσσσ2 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 
h (µµµµm) 14.00 40.42 17.00 31.03 36.75 13.58 

Sh 0.13 0.07 0.09 0.11 0.07 0.13 

σσσσ2 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 
 
 
 
 
 
 
 
 
 
 



Godi{en zbornik   2002 Institut za ju`ni zemjodelski kulturi-Strumica 
Yerbook                      2002 Institute of Southern Crops- Strumica 

 

 43 

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 
Control Number Length Width Number Length Width 
h (µµµµm) 27.00 69.25 27.00 35.10 43.25 20.78 

Sh 0.03 0.05 0.10 0.16 0.05 0.10 

σσσσ2 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/l 
h (µµµµm) 29.43 61.42 20.13 37.22 40.02 18.42 

Sh 0.44 0.07 0.09 0.10 0.07 0.09 

σσσσ2 0.97 0.29 0.31 0.23 0.82 0.67 
CV 1.61 0.57 0.94 0.84 1.09 1.12 
4,0 mg/l 
h (µµµµm) 31.88 56.00 17.71 46.85 39.08 13.00 

Sh 0.21 0.05 0.11 0.15 0.05 0.05 

σσσσ2 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 
h (µµµµm) 19.55 46.58 11.00 32.70 36.08 11.73 

Sh 0.15 0.06 0.11 0.04 0.06 0.02 

σσσσ2 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 
 
 
 
 
 
 
 
 
 
 
 




