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Palynobiometric studies in vines (Vitis vinifera L.) 

by 

V. ROYTCHEV 

Agricultural University, Plovdiv, Bulgaria 

S u m m a r y : A palynobiometric investigation of the most important aperture elements of the exine complex in seedless grape 
cvs Russalka, Korintsko White, Sultanina and the seeded cv. Bolgar was performed by using scanning electron microscopy tech­
nique. After direct measurements from the screen, it was established by a scanning image device that a 40-60 pollen grain sample is 
representative for the polar and equatorial axes, mesocolpium, colp length and apocolpium, while 30-50 pollen grains are repre­
sentative for the colp width and colp depth. 
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Introduction 

The number of pa1ynological studies in vines is scarce 
in comparison with the large number of cultivars. In the 
description of the pollen exine micr-orelief, the separate 
elements - polar axis, equatorial axis, mesocolpium, 
apocolpium, length, width and depth of the colp are 
biometrically characterized by measuring. According to 
KURSANOV (1978) and SILAEVA and S!LAEV (1979), in elec­
tron microscopic investigations, the qualitative analysis of 
vegetative objects, which is rather subjective, occupies a 
predominant position. Therefore, the determination of 
quantitative relations among the different indices contrib­
utes to the development of ultrastructure morphophysiol­
ogy. 

Of the scanning electron microscopy investigations of 
grapevine pollen, known so far, no indications were made 
for the number of pollen grains subjected to measurements 
nor the rate of significance for the data obtained (L!NDER 
and LINSKENS 1978; TOMPANE K.AsiRSZKAJA and KOZMA 1981; 
TOMPANE KASIRSZKAJA 1982, 1984, 1985; AHMEDULLAH 1983; 
BEN SLIMANE and AsKRI 1989). Measurements are most of­
ten performed, using a limited number of microphoto­
graphs, which sharply decreases the sample size, the ex­
position diversity, and which exerts a negative effect on 
the precision of the estimated results. No special palyno­
biometric investigations of the aperture complex elements 
in vines has been proposed in literature so far. The objec­
tive of the present study was to establish the optimum mean 
value for scanning electron microscopy investigation with 
regard to the number, shape and dimensions of pollen grain 
apertures in grapevine cultivars. 

Material and methods 

The investigations were carried out with pollen from 
seedless grape cvs Russalka, Korintsko White, Sultanina 
and the seeded cv. Bolgar (Regina), which was collected 
at the time of flowering in 1992-1994 from clusters lo-

cated on different nodes along the shoot. The dimensions of 
the aperture complex elements were taken directly from the 
screen of the scanning image device on JEM 1200 EX elec­
tron microscopy (magnification 3000 x) upon 100 normally 
shaped pollen grains from each cultivar tested. The inde­
pendent comparative study on the values of all important 
indices, estimated from micrographs, photofilms and directly 
from the screen, have shown that no significant differences 
existed in the accuracy of measurements. The direct meas­
uring of aperture complex elements at the pollen grain scan­
ning enables the observation of an unlimited number of 
objects at different exposition and magnification. 

To establish the least sample size at which significant 
results are obtained, 7 samples including different num­
bers of pollen grains (20, 30, 40, 50, 60, 80 and 100) were 
taken at random from each cultivar. The number of pollen 
grains (replications) was calculated by the formula of 
URBAH (1964). The statistical treatment of experimental 
data was made by the methods described by LAKIN (1990). 

Results and discussion 

Tab. 1 shows the most important indices involved in 
the biometrical characteristics of grapevine pollen. It can 
be seen that the arithmetic means for all characters change 
significantly depending on the specific sample size. With 
the four cultivars, the differences in the arithmetic means 
for all characters are in the range of 0.5 - 3.0 J..Lm. The 
values for the different characters' dimensions of the tested 
cultivars change in a small interval of 0.2 - 2.5 J..Lm. By 
these indices, the differences in the biometrical character­
istics of pollen between seeded and seedless grape cultivars 
are not significant. 

The comparatively high coefficient of variation deter­
mines the differenc!:!S established in the values of charac­
ters, involved in the scheme of the experimental work. The 
increase of the sample size was related to a decrease of the 
coefficient of variation in the tested indices for all cultivars. 
For the polar axis, equatorial axis, mesocolpium, colp 
length and apocolpium, the coefficient of variation shows 
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Table 1 

Change of arithmetic means as depending on the size of the sample (J.Lm) 

CULTIVAR 20 30 40 50 60 80 100 

1. R!Js.~al~ll 
2. K()rln!;;~o_ ~hite _ _ 
3. Sultanina 
4 B!JIUIIr_ · j~:~~ ~·.J ••·~·.lttt~ tnnr 1 -it*········ · ·. JI·u~. · ··~ I!ii· .r. · ~~~~~: .. 

····· .. ... .. . t!l!!~J2rl!li.Jll'ill .. - I . ~22--:!>s· 9·1·-·-.] ·-_· ~; :ss~- . -~---- ~-_22:95-~:> -J H!!~si!lk_a . . !4.?.~ !M3 .. . ~?.!~~ .. JV~5 .. 
2 ... · K.o .. r. •.·r_ ltS~(l. w __ h_i_te_ ........ 1_2_.7 __ 7_ .. . .. . . _1_2 __ ._4 ___ 1 ___ ..... - ... 1. 2_. __ 7 __ 4__ ...... 1 .. 2._.5_2.. . I 
3Su!tl!nina .. !~ .Q~ . . .H.~t? .... . H~L._ _ 14.96 ~1. j_·.:79~~ - -- -- -_ 11 ~ ·,7-~~ - ·_ -_- - 1_1_-.. ~-- ~---- -· 
4. ~olgar _ ... ____ __ -· __ _ _ _1_4.9.1 . -· n,!!L ... ···- Jl~.L _ . ~i i :~~ . 

·4~_~ ·.· ~8~--.~-o~.'.· s,f.t_~:.a_.~-·r .. ~r:1a .. ~-- ~~~~~ -~ ·. __ ~ ~----~ ----~.] _-_ -.. _~ 1_~8~0_:_~=·7~-~-7:~_; ~ -- · :~-=----~-889_._:_~.~7.~5;_~:5~ :_~_~- : __ · · .. M·-~··_::·~ .. _._, __ ._:_~_,_:!i·_~.8!'cl:_t1-_:_~ __ U!_i-~.-.. . _'_:_ -.~_-.-_.·_.· .. -.--~·-_-._;9o_:.-g2~ .. 6·4_11_:7 __ ·_. . I -.. 9 7 4 - .. j. .. i 0 0 i . . 10 08 ... 1 . . • · ~ - ~~t .Jo1,Q •··. kq~ · 
. - ·- · - -· - - ·· ·-·· ·-· .. . ,. An.q~qjPiY•JL - -- - . - . ... - ·- .... .. 

1 ~uss~Jika 4-~6. .. . 1.:ZJ . L . 4.713 . . ..... 1.n .. .. . .. 1.~!? _ .. . ·V~ .... 4-H 

l i~!ig(~~W·!:·~ ~- ____ _ :. ~- - !:H: -~ ~:!:~~ _ --: J . ~ .. t!!: ___ ·JU .. ..... _ .:: !:.U .. -_: .-!:H !:ii ·· ... . 
!•· ir~~~ ~~· .· ~ .:J~ llft-l~11GFhlf!f1lm =].~l!.U-d-·;·~•~i •· [··!!:~! . 
~ · !.~!: ~h? ~-.g~i!!~;~-!;f~~~~!!!!•<· ··~~~!~]·~~!.!! · ·~·· .-~· ·~ !! .•.. 
2.Korintskowhite 1.37 1.36 1.23 1.26 ~::.::~=:L?§ ___ ~~ ___ 1,~() _qL i s;iii~iiiri&_______ _ ·---1.57___ ---;:4o---· ---- 1.36 ____ _ -- ·-1.34 1.32 1.2s ····· · -- 1 33 
4 a~i(i;i'--- ... ... ·-----· .... · 1.35·-· ---1:27 ____ ---- 1:36--- ----1.24 . --1-36 ·-- -·--T3f--· . \35 .. 

Table 2 

Values of most important biometrical indices (J.Lm) 

INDICES 
Bolgar 

I Arithmntit; _m_ean.x . 
2 Coe_l_li~ie!l!.E>!.variat_i~n._S~~-

3 Index of pr_!!cis_ion. S~.q~ . . 

1.31 1,33 .. \. 1.35 . 
-.. . --.. 

3 .. ·-a ... s_-s-___ ·_-__ ·· .. -. ___ · ·.· .. ·-__ _ 2_9_-_) _._o_· - 2s 1a 
3.88 2.89 . - . - - 2.68 .. -

I .Arith_n1etic mean.x . 
2. Coefficient _of_va.ri_ati~n,_ S%_ ..... . . 
3. Index of recision. Sx% 
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that the investigation has been carried out with satisfactory 
accuracy (p ~ 3). For this group of aperture elements, the 
comparatively high coefficient of variation for the 
apocolpium data should be noted which confirms the av­
erage variability of this character, established earlier. 
(RoYTCHEV et al. 1994). These data show that for the first 
5 characters, the sample of 40-60 pollen grains could be 
taken as representative. The highest variation is observed 
in colp width and depth, in most cases and in a sample size 
of 80-100 pollen grains, the experimental accuracy exceed­
ing 3. This dependency has also been established from the 
data in Tab. 2 for the pointed two characters of most 
cultivars. At this state of the experimental work, the sam­
ple size which could guarantee the obtaining of significant 
information even at 5 % accuracy, is very large. For the 
colp width it is in the range of 48.67 for cv. Bolgar to 
193.39 in cv. Russalka, and for colp depth from 14.66 in 
cv. Sultanina to 166.06 in cv. Korintsko White. For these 
two indices, the varietal differences are very great. The 
significant fluctuations in the necessary sample size are 
due to the high coefficient of variation. Therefore, a spe-

Figs. l-4: Exposition of pollen grains for the most precise meas­
uring of colp depth in cvs Russalka (1), Korintsko White (2), 

Bolgar (3) and Sultanina (4). 

cial additional investigation was carried out on the changes 
of the colp width and depth as depending on the sample 
size. These two indices were measured at different pollen 
grain expositions. It turned out that the highest precision 
and the least variations in the colp width and depth dimen­
sions were obtained when pollen grains were in the po~i­
tions shown in Figs. 1-4. The coefficient of variation for 
the colp width reached 11.73 %, and that for colp depth 
-17.8 %. 

The experimental data, obtained from the additional 
investigation, allow the conclusion that with the methods, 
already described, the necessary sample volume for the 
colp width and depth should be 30-50 pollen grains (Tab. 3). 
The index of precision drops to $ 2 %, which guarantees 
that the information obtained is representative. For the de­
termination of the sample size, no exact limits are fixed, 
as measurements of all indices at a single pollen grain ex­
position are just impossible. 

On the basis of the scanning electron microscopic and 
micrometric measuring of pollen grains from several grape­
vine cultivars, the following conclusions could be drawn: 

1. The direct measuring of the pollen aperture com­
plex elements from the screen of the scanning image de­
vice allows to comprise the whole exposition diversity of 
the observed object. It improves the precision and effec­
tiveness of the experimental work. 

2. Significant information for the values of the polar 
and equatorial axes, the mesocolpium, the colp length and 
the apocolpium could be obtained by a mean sample size 
of 40-60 pollen grains. 

3. The precision of the experimental work at the in­
vestigation of the pollen aperture complex indices colp 
width and depth could be increased to 98 % if the width is 
measured at front exposition with clearly outlined colp 
ends, and the depth at a very good vision of the bottom 
and tip of one of the vertical colp walls (sides). By doing 
so the sample size of 30-60 pollen grains is representative 
for these indices. 

Table 3 

Size of pollen grain samples; number of grains at p < 5 

ClllTIVAR Polar 11xis Equotorial Mosocolpium Apocolpium Length of the Width of the Depth of the 

CO~ axis colp_ coJp_ 

; . 
Russlka 

Korintsk.o 

white 

Sultanina 

Rolgor 

31,08 

3:3.83 

25.10 
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