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➢ Sericulture is one of the oldest (5000 BC) agro-based industries that start

with agriculture, that production of tree mulberries (Morus spp.) to feed

silkworms (Bombyx mori) for production of silk.

➢ Sericulture is an integrated model of eco-physiology, and evolution system.

➢ Morus spp. complex experienced significant effect of polyplodization, as

evidenced by genome size diversity from haploid (x=14) to decosaploid

(22x=308).

➢ Aim to understand the influenced of increased genome size/ploidy of Morus

spp. on plant performance.

✓ Identified major cytotypes of Morus spp. are diploid (2n=2x=28), triploids

(2n=3x=42), tetraploids (2n=4x=56), hexaploid (2n=6x=84), and decasoploid

(2n=22x=308).

Over episodes of polyploidization and selection pressure, factors like the growth

rate, genome size, and nutritional constraints enforced not only reduce the

genome size but also restrict the growth of polyploid.

• Needs immediate attention to understand the structural and functional aspect

of polyploid particularly in tree species of wild origin.

• Conservation efforts need to refocus on managing tree polyploids.
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# Study/Parameters Method/Instrument Unit

1 Chromosomes number Metaphase study number

2 Ploidy level Flow cytometry Pg/MBp

3 Leaf thickness •Sample staining with iodine and of

potassium iodide solution for 1 min.

Followed by wash with 70 % ethanol.

•Light Microscope

•Image J software 

µm

4 Guard cell volume µm³

5 Chloroplasts per guard cell number

6 Stomatal size µm²

7 Stomatal open pore size µm²

8 Stomatal density no.mm-²

9 Trichome length µm

10 Photosynthetic rate (Pn) LI-6400XT instruments μmol CO2 m-2 s-1

11 Instantaneous Water Use 

Efficiency (iWUE)

Pn/E ratio

12 Stomata conductance (gs) mol H2O m−2 s−1

13 ROS and Starch content In situ localization; Image J software Ratio (Intensity)

Cytology Flow cytometry

✓ Despite of higher number of chloroplasts and volumetric guard cell,

mulberry polyploid photosynthetic traits has downsized, which may

associated with higher operational stomatal conductivity and lower iWUE.
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Hypothesis: polyploid 

losing growth superiority 

✓ Increased genome size

experienced expensive cellular &

tissue function.

✓ Our results point to a possible

decrease in growth superiority of

polyploids.

✓ Flow cytometry analysis estimated the genome size of highly polyploid

species such, and considerable genome downsize observed in decosaploid M.

nigra L. (1Cx, ~360.25).
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2n (#) Cytotype

Morus rubra 

Morus alba 

Morus macroura

Morus rotundiloba  

Morus multicaulis

Morus australis 

Morus bombycis

Morus atropurpurea

Morus indica

Relationship of Morus spp. based on cytotypes

Morus nigra

Morus serrata

Morus laevigata

2n=22x=308

2n=6x=84

2n=2x=28

2n=3x=42

2n=4x=56

Decasoploid

Hexaploid

Diploid/

Triploid**

tetraploid ***

(**, *** denotes rare event in nature)

2C(pg)

~8

1Cx(Mbp)

~360
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Effect on genome size

Effect on cell size

Effect on packaging and 

function of the tissue

•Effect on Growth 

•Effect on Behaviour 

•Effect on Survivability

Consequence of increased genome size
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