
Genetic diversity analysis of several pepper 
(Capsicum annuum L.) varieties cultivated in 
Romania using ISSR and RAPD markers

Anca Amalia UDRISTE, Mihaela IORDACHESCU,  Liliana BADULESCU

University of Agronomic Sciences and Veterinary Medicine, Bucharest (USAMVB), Romania

Research Center for Studies of Food Quality and Agricultural Products



Buzău region - an important area of 
biodiversity conservation in Romania

 Numerous varieties of Capsicum annuum L. with multiple valuable traits, 
such as adaptation to biotic and abiotic stress factors, can be found in 
south-east Romania, the Buzău region, well known for vegetable cultivation 

 ro.wikipedia.org



Seedling emergence and structure analysis 
of autochthonous pepper varieties

L (mm) l (mm)
A1 4.993 3.724
A2 3.621 2.69
A3 3.944 3.477
A4 4.55 3.59
A5 4.242 3.608
A6 4.492 3.172
A7 4.164 3.615

L open. 
(mm)

l open. 
(mm)

A1 1.88 0.599
A2 1.496 0.266
A3 1.66 0.412
A4 2.349 0.521
A5 2.53 0.433
A6 3.06 0.323
A7 1.883 0.467



gDNA quantification prior PCR 
analysis

-150 mg fresh young leaves
-SLS lysis solution
-InnuPure®C16 / innuPREP Plant 
DNA I Kit-IPC16
-NanoDrop 1000
-25-50 ng gDNA/ PCR reaction

   M   A1  A2   A3   A4   A5  A6  A7



RAPD profile analysis of seven local 
C. annuum varieties  produced with 
primers P31/P32/P34/P37/P38

M  A1 A2 A3 A4 A5 A6 A7 M  A1 A2 A3 A4 A5 A6 A7 

M  A1 A2 A3 A4 A5 A6 A7 

M  A1 A2  A3  A4  A5 A6 A7 

M  A1 A2  A3  A4 A5 A6  A7 -RAPD-PCR profile analysis 
with 5 selected primers 
generated 200 reproducible 
bands from 7 samples.
-Each primer amplified 1-10 
bands; the band size ranged 
between 190-2000 bp
-Platinum II Hot-Start PCR 

Master Mix 2X/ Invitrogen 



Diversity in grups-RAPD cluster analysis 
/calculus per genotype 

Genotype He Ho Ae rareness
gA1 0.489795918 0 1.96 1.8141898

gA2 0.471655329 0 1.892703863 3.110877742

gA3 0.471655329 0 1.892703863 2.499312555

gA4 0.498866213 0 1.995475113 2.372317028

gA5 0.471655329 0 1.892703863 2.792475072

gA6 0.498866213 0 1.995475113 2.380730412

gA7 0.471655329 0 1.892703863 1.743925072

-Dendrogram: cluster analysis with 
agglomerative coefficient 0.39
-Expected heterozygosity: 0.47-0.49
-Allelic frequency: 1.89-1.99
-Rareness range: 1.74-3.11
-BIO-R ( Biodiversity analysis with R) 
program



RAPD profile for genetic distances calculated by 
Roger's distance and biodiversity analysis by 
distance matrix in GAP

ID NAME 1 2 3 4 5 6 7
1 gA1 0 0.69007 0.65465 0.61721 0.57735 0.57735 0.48795
2 gA2 0.69007 0 0.72375 0.75593 0.7868 0.57735 0.72375
3 gA3 0.65465 0.72375 0 0.65465 0.75593 0.61721 0.61721
4 gA4 0.61721 0.75593 0.65465 0 0.65465 0.72375 0.48795
5 gA5 0.57735 0.7868 0.75593 0.65465 0 0.75593 0.53452
6 gA6 0.57735 0.57735 0.61721 0.72375 0.75593 0 0.69007
7 gA7 0.48795 0.72375 0.61721 0.48795 0.53452 0.69007 0

• Genetic distance presented a similarity 
coefficient (SC) index ranging from 0.48 
to 0.78. 

• SC index was the lowest ( 0.48) between 
sample 1 and 7 and sample 4 and 7. 

• SC index was the highest (0.78) between 
sample 2 and 5.



ISSR profile analysis of seven local C. annuum 
varieties  produced with primers 
P21/P22/P23/P24/P25/P26/P28

 M A1 A2 A3 A4 A5 A6 A7    M A1 A2 A3 A4 A5 A6 A7   M A1 A2 A3 A4 A5 A6 A7 A1 A2 A3 A4 A5 A6 A7    M A1 A2 A3 A4 A5 A6 A7 

M A1 A2 A3 A4 A5 A6 A7  M A1 A2 A3 A4 A5 A6 A7 
-ISSR-PCR profile analysis with 7 selected primers 
generated 295 reproducible bands from 7 samples.
-Each primer amplified 1-10 bands; the band size 
ranged between 350-4000 bp
-Platinum II Hot-Start PCR Master Mix 2X/ 
Invitrogen 



Diversity in groups-ISSR cluster analysis  
/calculus per genotype

Genotype He Ho Ae rareness
gA1 0.482103725 0 1.930888575 5.239181849

gA2 0.496712929 0 1.986937591 5.247595233

gA3 0.417823229 0 1.717691343 2.95579525

gA4 0.470416362 0 1.888275862 4.204165777

gA5 0.482103725 0 1.930888575 3.214906848

gA6 0.470416362 0 1.888275862 3.832325148

gA7 0.482103725 0 1.930888575 4.75717246

-Dendrogram: cluster analysis with 
agglomerative coefficient 0.34
-Expected heterozygosity: 0.47-0.49
-Allelic frequency: 1.71-1.98
-Rareness range: 2.95-5.24



ISSR profile for genetic distances calculated by 
Roger's distance and biodiversity analysis by 
distance matrix in GAP

ID NAME 1 2 3 4 5 6 7
1 gA1 0 0.67783 0.6576 0.7166 0.69749 0.63671 0.82199

2 gA2 0.67783 0 0.67783 0.7711 0.67783 0.6576 0.7711

3 gA3 0.6576 0.67783 0 0.54525 0.51988 0.54525 0.59275

4 gA4 0.7166 0.7711 0.54525 0 0.54525 0.6576 0.6576

5 gA5 0.69749 0.67783 0.51988 0.54525 0 0.63671 0.54525

6 gA6 0.63671 0.6576 0.54525 0.6576 0.63671 0 0.69749

7 gA7 0.82199 0.7711 0.59275 0.6576 0.54525 0.69749 0

• Genetic distance presented a similarity 
coefficient (SC) index ranging from 0.51  to 
0.82. 

• SC index was the lowest ( 0.51) between 
sample 3 and 5. 

• SC index was the highest (0.82) between 
sample 1 and 7.



Conclusions- Diversity analysis within 
each group

RAPD Profile ISSR Profile
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