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Abstract 
Three mulberry varieties, viz., RFS135, S36 and S1708 belongs Morus alba 
were selected for  Stomatal frequency, somatic chromosome numbers, 
ploidy level, range of chromosome length, arm ratio and haploid 
chromatin length were studied for these varieties. RFS135 is diploid with 
2n=28, S36 is uneuploid with 2n=30 and S1708 is triploid with 2n=42 
somatic chromosomes numbers respectively.  Somatic chromosome 
length ranges from 1.66 𝜇m to 3.16 𝜇m where as an arm ratio ranges 
from 0.39 to 1 .00 𝜇m. Stomatal frequency was lesser in triploid variety 
when compared to diploid and uneuploid varieties. Their karyotypes 
were commonly bi-modal, decreasing in length from the longest to the 
shortest chromosomes. 
Key words: Mulberry (Morus sp.) stomatal frequency, mitosis, karyotype 
analysis. 

INTRODUCTION 
In mulberry cultivation, attention must be given to both quality and quantity of 

mulberry leaves. They must be high yielding with low inputs. Among the related fields, 

information on cytology viz., chromosome number, chromosome morphology, ploidy 

level, meiotic behavior etc. provide more dependable information to classify the 

available material into taxa of different magnitude. Most of the cultivated varieties of 

mulberry are diploids with 2n=28 chromosomes, but a few are polyploids [9, 14]. 

Meiotic studies of diploid (2n=28) varieties of Morus were studied [18] and confirmed 

the extreme difference between 13 small pairs and one large pair of chromosomes. 

Many triploids varieties are considered to superior than diploids in leaf yield and 

nutritive qualities of leaf. Micro-morphology and reproductive characteristics of 
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different ploidy level of the mulberry varieties were studied [16] and are considered 

diploid parents are superior to triploid and tetraploid. Stomatal frequency and 

karyotype analysis of few mulberry genotypes were studied [15, 17]. Morphological, 

anatomical and reproductive parameters in different ploidy levels of mulberry varieties 

were studied [19]. These different chromosomes numbers has reflected on their 

micromophology and reproductive characters of diploid, triploid and tetraploid 

varieties. In this report chromosome numbers, stomatal frequency and karyotype of 

three mulberries have been discussed. 

MATERIALS AND METHODS 

For present studies, somatic preparations were made from excised root tips of potted 

plants. Root tips were collected between 10.00 to 10.30 a.m. and pre-treated with 

saturated solution of 0.002 M 8 - hydroxyquinoline at 100C for 3 hours and then fixed in 

1:3 glacial acetic acid: alcohol. Root tips were transferred 45% acetic acid for 15 

minutes stained with mixture of 2% aceto-orcein: 1N HCl (9:1) for seven minutes and 

squash preparations were made in 45% of acetic acid. Photomicrographs and drawings 

were made on the same day of preparation. For each variety number of preparations 

was made to ascertain the chromosome number and their morphology. Ideograms were 

drawn using suitable scale. Karyotype classicifications were made according to Levan et 

al. [11].  

Stomatal frequency 

Stomatal frequency was determined by nail polish impression method. Stomatal 

frequency was calculated by using the formula and expressed as number of 

stomata/mm2 [1]. 

                                                         
                                                              Number of Stomata 
                  Stomatal frequency   =    .........................................   x mm2  
                                                           Area of microscopic field 

 
RESULTS AND DISCUSSION 

 

Details of the stomatal frequency, somatic chromosome number, ploidy level, range of 

chromosome length, karyotype formula, arm ratio and haploid chromatin length are 

presented in Table 1. 
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Table. 1 Karyotype analysis in RFS135, S36 and S1708 mulberry varieties. 
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Variety  RFS135  

This variety has been recommended for cultivation under rainfed condition. Under ideal 

agro-climatic conditions this genotype yields 28-30 tonnes of leaf yield/hec/year. The 

stomatal frequency was found to be 260.40/mm2 (Fig. 1). Chromosomes are very small 

(1.79 to 2.90 𝜇m) in size. This taxon revealed diploid chromosome number of 2n=28 

(Fig. 2) with ten medium chromosomes with median primary constriction, six medium 

chromosomes with sub median primary  constriction, four  short chromosomes with 

median region primary constriction and  eight short chromosomes with sub-median  

primary constriction. The karyotype formula of this taxon is 

2n=28=10Bm+6Bsm+4Cm+8Csm (Fig. 7). The karyotype is symmetrical with an arm ratio 

ranging from 0.39 to 1.00. The total chromatin length of haploid complement was 

29.20 𝜇m.  
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Variety  S36 

This variety is best suited for both rainfed and irrigated conditions. Under ideal agro-

climatic conditions this genotype yields 45-48 tonnes of leaf yield/hec/year. It is a fast 

growing taxon exhibits good rooting and sprouting ability. The stomatal frequency was 

found to be 290.00/mm2 (Fig. 3). Chromosomes are small (1.66 to 2.50 𝜇m) in size. This 

taxon revealed uneuploid chromosomes number of 2n=30 (Fig. 4) with ten medium 

chromosomes with median primary constriction, ten medium chromosomes with sub 

median primary constriction, two short chromosomes with median region primary 

constriction and eight short chromosomes with sub-median  primary constriction. Only 

metacentric and sub metacentric chromosomes are found in the somatic complement. 

The karyotype formula of this taxon is 2n=30=10Bm+10Bsm+2Cm+8Csm (Fig. 8). The 

karyotype is symmetrical with an arm ratio ranging from 0.41 to 0.97. The total 

chromatin length of haploid complement was 31.40𝜇m.  

Variety S1708 

It is triploid mulberry variety. It is being cultivated as perennial bush especially in hilly 

tract. The stomatal frequency was found to be 150.60/mm2 (Fig. 5). Chromosomes are 

very small (2.00 to 3.16 𝜇m) in size. This taxon revealed triploid chromosomes number 

of 2n=42 (Fig. 6) with twenty two medium chromosomes with median primary 

constriction and twenty medium chromosomes with sub-median primary constriction. 

Only metacentric and sub metacentric chromosomes are found in the somatic 

complement. The karyotype formula of this taxon is 2n=42=22Bm+20Bsm (Fig. 9). The 

karyotype is symmetrical with an arm ratio ranging from 0.63 to 1.00. The total 

chromatin length of haploid complement was 52.33 𝜇m.  
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Figures: 1 & 2,   Stomatal frequency and somatic chromosomes (2n=28) of variety 

RFS135  

               3 & 4,   Stomatal frequency and somatic chromosomes (2n=30) of variety S36 
               5 & 6,   Stomatal frequency and somatic chromosomes (2n=42) of variety S1708  
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                Figures:  7, 8 & 9, Ideograms of varieties RFS135, S36 and S1708 respectively. 

 

To evolve dependable system of classification, a study of all the three types of 

relationship viz., Phylogenetic, Phenotypic and Geotropic is imperative as stated by 

Chennaveeraiah [4]. Barker [2] stated that determination of biological species in 

cultivated plants the observational bases are full description of chromosome number 

and karyotype analysis and evidence of natural hybridization.  

Stomatal frequency and size are considered as two important parameters in 

characterization of mulberry genotypes. These two characters are having positive 

correlation with drought resistance. The observed small size and lesser frequency of 

stomata in triploid than diploid and uneuploid varieties. Tikadar [13] has established 

stomatal frequency and size decrease with increase in ploidy level. The observed 

genotypic level differences in stomatal frequency are in agreement with various other 

reports of Eswar Rao [8], Dwivedi et al. [7] and Vijayan et al. [20]. The present findings 

also clearly showed frequency of stomata per unit area is significantly less in triploid 

compared to diploid and uneuploid. Basavaiah and Murthy [3] reported that, moisture 

retention capacity will be higher in those mulberry varieties possessing smaller and 

lower stomatal frequency.  
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Basic chromosome number of the genus Morus L., as x=14 for majority of the species 

have been reported by Das [5] and Kundu and Sharma [10]. In the present study the 

three mulberry varieties belong to Morus alba. Among three varieties each variety 

showed diploid with 2n=28, uneuploid with 2n=30 and triploid with 2n=42 

chromosomes. Mulberry variety S36 has displayed the uneuploid chromosome number 

of 2n=30. The observation of uneuploid number like 2n=30 for S36  mulberry variety 

confirm the observations made by earlier workers suggesting the inconsistency of 

chromosome numbers and the probable reason cited for the same is high degree of 

vegetative propagation which invariably results in polysomaty as reported by Das [6]. 

The partial adaptation of a vegetative propagation has resulted in the maintenance of 

such altered nuclei in the somatic tissues as stated by Kundu and Sharma [10]. In 

general chromosomes are smaller with a close range of length variation. Confirming the 

earlier reports, cytologically they showed similar karyotype with only two types of 

chromosomes, equal chromatin length and also length range. Occurrence of good 

number of natural triploids has been attributed to the process of fertilization between 

an unreduced female gamete and reduced pollen by Seki [12]. In all above cases the 

cytological identity of each cultivar has been represented in phenotypic variation.  
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