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Polyploidy Induction and Assessing Its Morpho-Physiological effects’ in
'Askari' Grapevine
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Fig. 1. Flowcytometry results in diploid (left) and tetraploid (right) plants of grapevine cultivar ‘Askari’.
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Fig. 2. Number of chromosomes in diploid (left: 2n = 2x = 38) and tetraploid (right: 2n = 4x = 76) plants of
grapevine cultivar ‘Askari’.
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Fig. 3. Mean comparison of leave’s number and dimension in diploid and tetraploid grapevine cultivar ‘Askari’.

In all figures left and right are diploid and tetraploid plants, respectively. Means with same letters are
not significantly different at P < 0.05, using LDS test.
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Fig. 4. Mean comparison of shoot length in diploid (left) and tetraploid (right) grapevine cultivar ‘Askari’.
Means with same letters are not significantly different at P < 0.05, using LDS test.
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Table 1. Mean comparison of stomata characteristics in diploid and tetraploid grapevine cultivar ‘Askari’.

OBk BLEY Cko
Tetraploid Diploid Trait
15.33b 26.1a (MM?) &34, S5

Stomata density (mm?)
3.82a 2.26b Wm) 455, Job

Stomata length (um)

3.67a 1.51b (M) &35, Lo,
Stomata width (um)

Means with same letter are not significantly different at P < 0.05, using LDS test.
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Fig. 5. Changes in stomata density (top) and dimension (bottom) in diploid and tetraploid plants of grapevine
cultivar “Askari’ (length of scale bar: 20 um).
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Table 2. Mean comparison of leave’s biochemical traits in diploid and tetraploid grapevine cultivar ‘Askari’

(Tetraploid) 5l (Diploid) 54 Cdo
Trait

1.72a 0.63b (035 9 5 2 p S shee) 8 g lS
Chlorophyl a (mg/g FW)

B 0.36b (036 039 5 p)S ko) B Jids)lS
Chlorophyl b (mg/g FW)

2.38a 0.99b (036 039 P8 2 S she) U5 Jd9sl8
Total chlorophyl (mg/g FW)

23la 2242 (035 039 £5 2 p5 (shee) 2955,
Total Carotenoid (mg/g FW)

122.33b 135.22a (S 039 p5 0 05 o) JS Joid
Total phenol (mg/g DW)

8.73a 8.37a (S 9 P50 p5 (Sheo) 4l
Starch (mg/g DW)

3.83a 3.82a (S5 (5 0,55 25 ohoo) Jolowe S yaongs S

Soluble carbohydrate (mg/g DW)
Means with same letter are not significantly different at P <0.05 Using LDS test.
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Polyploidy is a condition in which organisms possess more than two sets of haploid
chromosomes, resulting from abnormal chromosome separation during cell division. It can be
used as a breeding technique to optimize vegetative and reproductive parameters in crops by
changing the total nuclear genome content. To determine the optimal concentration of
oryzalin for polyploidy induction in the grapevine cultivar 'Askari’, as well as to assess its
impact on the morpho-physiological parameters, this research was carried out in a completely
randomized design. The experiment comprised three treatment groups, including 0, 30, and
60 umol of oryzalin. The oryzalin treatments were applied by gently dabbing the buds with a
cotton swab at the bud color change stage, just before to the bud break. The results of the
research indicated that a concentration of 60 pmol of oryzalin was more efficient for
polyploidy induction than the 30 pmol (11.66% compared to 3.66%, respectively). A
comparison of the original diploid plants and the induced tetraploids revealed that the diploid
plants exhibited enhanced shoot growth in contrast to the tetraploids. Conversely, the
tetraploid plants demonstrated advantages in terms of stomatal density (26.1 per mm?
compared to 15.33 per mm?), leaf length (3.82 um compared to 2.26 um), and leaf width
(3.67 um compared to 1.51 pm). Additionally, tetraploid plants had higher chlorophyll
content than their diploid counterparts. There was no difference in the accumulation of
soluble sugars and starch in the leaves of diploid and tetraploid plants, while diploid plants
demonstrated higher quantity of total phenols. In summary, the use of the anti-mitotic agent
oryzalin could be used as an efficient method for inducing polyploidy in the grapevine
cultivar 'Askari'. Although polyploidy can improve certain leaf traits and it may also decrease
grapevine growth rate. This research provides preliminary insights into the effects of
oryzalin-induced polyploidy on morpho-physiological traits of grapevine cultivar 'Askari’;
however, further investigation is required to fully understand the implications of this method.
Keywords: Oryzalin, Stomata density, Anti-mitotic, Flow cytometry.



