PLOIDY MEDIATED CHANGES IN STRUCTURAL AND SKELETAL
COMPONENTS OF CELL GEOMETRY AT TWO PLOIDY LEVELS

IN Chrysopogon zizanioides
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General perception

* Polyploidy is known to bring-about increase in cell size but reduction in
cell number enabling enhancement in organ / tissue size by a factor of 1.5

Knowledge Gap

* Detailed information on Cell geometry and Histo-morphological
organization is lacking

Objective

* To address the above exhaustive analysis is performed on two diverse
genotypes at the diploid vs tetraploid level on characterization phenotypic

and developmental components.



Material used

Diploids and their corresponding auto-tetraploids of the two diverse

Genotypes
* Genotype Dharani: tall plant type sporting profuse seed set, larger

stomata and thick roots,

* Genotype CIM-Vridhi: medium height, very low seed set, smaller stomata

and medium root with high oil yield were targeted.



Observations

Expectedly:-

There was increase in over cell size and its associated implications
on histo-morphological characters and increase in essential oil

concentration in the polyploids.



However:-

There was differential genotypic response for certain features with ploidy

elevation

* Variety Dharani : there was increase in tiller number, plant height,
inflorescence length, pistil length, area of vascular bundle in the culm and
culm thickness, average area of bulliform cell in the leaf, stomatal guard
cell, area of stomatal complex, phytolyth size, oil concentration in fresh root,
but reduction in average number of nodes in the culm, number of vascular
bundles in the culm, stomatal frequency, root vascular bundle and number

of primary roots per tiller,



* Variety CIM-Vriddhi : Contrary to above there was reduction
in tiller number, plant height, inflorescence length, area of

culm vascular bundle, more pronounced reduction in stomatal

frequency.



Findings suggest that :
* there is genotype and organ specific response to ploidy

change.

* The information provided has value predicting the impact

of ploidy change on productivity.



Exomorphology, histo-morphology, micro-morphology and growth-related patterns affected
in source diploid and the corresponding autotetraploid of Chrysopogon zizanioides (variety
Dharani): 92 characters
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Relative comparison of
plant exo-morphological
of Chrysopogon
zizanioides (Variety
Dharani) in the source
diploid (A, C, E) and the
corresponding auto-
tetraploid (B, D, F).




Relative comparison of  exo-
morphological and reproductive
features of Chrysopogon zizanioides
(Variety Dharani) in the source diploid
(A, C, E, G, I) and the corresponding
auto-tetraploid (B, D, F, H, J).
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Relative  comparison  of  histo-
morphological features of leaf of
Chrysopogon  zizanioides (Variety
Dharani) in the source diploid (A, C,
E, G) and the corresponding auto-
tetraploid (B, D, F, H).




Relative comparison of micro-
morphological features ( Epidermis
and Stem) of Chrysopogon
zizanioides (Variety Dharani) in the
source diploid (A, C, E, G) and the
corresponding auto-tetraploid (B, D,
F, H).




Relative comparison of root histo-
morphological and micromorphological
features of Chrysopogon zizanioides
(Variety Dharani) in the source diploid
(A, C, E, G) and the corresponding auto-
tetraploid (B, D, F, H).




Relative  comparison  of
Chrysopogon zizanioides
(CIM-Vriddhi) 1n  source
diploid (A, C, E, G) and
auto-tetraploid (B, D, F, H).
Fresh root (A, B), middle
region of mature leaf
abaxial and adaxial
surface (C, D, E, F), leaf
base with hairy ligule (G,
H).




ChRli} g

OUE;

_un662'y189 3

]

wri z15°e679 2
wrl £g9°99/ aoud
—
2052 93ueys, g

wrl ;
06T 8ITz 93'-'915,0

e

L7

o
a
&
3
a
@®
A
©
N,
!
@
-
w
=
3
|

2,000 pm
—

Relative comparison of floral parts of Chrysopogon zizanioides
(CIM-Vriddhi) in source diploid (A, C, D) and auto-tetraploid (B,
E, F). Morphological and micromorphological features of single
floret and its parts. Dissected sessile floret (A, B). Sessile floret

anther (C, F), Sessile floret pistil (D, E)



Relative comparison of micro-
morphological features in leaf V.S. of
Chrysopogon zizanioides (CIM-Vriddhi):in
source diploid (A, C, E, G) and auto-
tetraploid (B, D, F, H).




Relative comparison of leaf abaxial
surface and leaf micro-morphology of
Chrysopogon zizanioides (CIM-
Vriddhi):in source diploid (A, C, E, G)
and auto-tetraploid (B, D, F, H). Scanning
Electron microgtraphs (C, D) showing
phytolith, stomata, papillae and
epidermal cells.




Relative comparison of stem
micro-morphology of
Chrysopogon zizanioides (CIM-
Vriddhi):

in source diploid (A, C, E, G) and
auto-tetraploid (B, D, F, H).
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Relative comparison of root
micro-morphology and histo-
morphology of  Chrysopogon
zizanioides  (CIM-Vriddhi) in
source diploid (A, C, E) and auto-
tetraploid (B, D, F).
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Relative comparison of root micro-
morphology and histo-morphology of
Chrysopogon zizanioides (CIM-Vriddhi) in
source diploid (A, C, E) and auto-tetraploid
(B, D, F).

Diploid Auto-tetraploid
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