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[Abstract] Somatic chromosomes are usually studied from the root tip cells of the plants for 

cytological investigations. In dioecious plant species like Coccinia grandis, it is very difficult to 

get meristematic root tip cells from the mature plants of the respective sex forms. In this report, 

young leaves of the respective sexual phenotypes were used as tissue samples for mitotic 

chromosome analysis. For meiotic preparation, flower buds of appropriate size were selected 

for chromosomal studies. Following protocols could be effectively used for routine 

chromosome preparations in other plant species as well. 

 

Materials and Reagents 
 

1. Blotting papers 

2. Glass slides and cover-slips 

3. Specimen tube 

4. 1st, 2nd and 3rd leaf from the shoot apical region for mitotic study 

Note: Young leaves can be harvested from seedlings as well as from mature plants. 

5. Flower buds of 7 and 8 stages for meiotic study 

Note: Assigned according to the length of flower buds. 

6. Saturated solution of para-dichlorobenzene (Sigma-Aldrich, catalog number: D56829) 

Note: It is also named “1,4-Dichlorobenzene” on Sigma-Aldrich website. 

7. Glacial acetic acid (SRL, catalog number: 85801) 

8. Hydrochloric Acid (HCl) 

9. Orcein (Sigma-Aldrich, catalog number: O7380) 

10. Carmine (Sigma-Aldrich, catalog number: C1022) 

11. Absolute ethanol (99%) (Merck Millipore Corporation, catalog number: 100983) 
12. 2% w/v aceto-orcein stain (see Recipes) 
13. 1% w/v aceto-carmine stain (see Recipes) 
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Equipment 
 

1. Compound microscope (ZEISS, model: Primo-star) 

2. Refrigerator (household refrigerator having a freezer compartment with sub-zero 

temperature) 

 
Procedure 

 

A. Mitotic metaphase chromosome study (Video 1) 

 

Video 1. The MS-preparation of mitotic and meiotic metaphase chromosomes 

  
 

1. Selected young leaves (Figure 1A) from healthy plants grown in experimental garden 

were collected at 9-10 AM for pre-treatment. 

2. Only apical region of the young leaves was cut (Figure 1B) and kept in a specimen 

tube containing cold saturated solution of para-dichlorobenzene for 5 min at 0 °C (in 

freezer compartment of normal household refrigerator) followed by 6 h pre-treatment 

at 10-12 °C (in the freeze compartment of normal household refrigerator).  

3. Pre-treated leaf tips were then thoroughly washed with distilled water and fixed in 

acetic acid: ethanol mixture (1:3) for overnight at room temperature. 

4. Leaf tips were transferred in 45% acetic acid for 15 min and then washed with distilled 

water, followed by hydrolysis with 5 N HCl for 20 min in refrigerator. 

5. Leaf tips were again thoroughly washed with distilled water and then immersed in 45% 

acetic acid for 5 min followed by staining with 2% aceto-orcein for overnight.  

6. Leaf tips were then squashed and mounted in 45% acetic acid (by putting a coverslip 

on leaf tip and applying gradual pressure with thumb in order to spread out the cells) 

and observed under microscope. 

7. Photomicrographs were taken with Zeiss primo-star Microscope (any compound 

microscope can be used having 40x or 100x objective with oil immersion) and suitably 

enlarged (Figure1 C-E). 
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Figure 1. A-B. Tissue samples for mitotic chromosome study in Coccinia grandis; A. 

1st, 2nd and 3rd leaves were selected for pre-treatment; B. Only apical regions of young 

leaves were selected and the basal regions were discarded; C. Mitotic metaphase 

male plant; D. Female plant; E. Gynomonoecious plant. Scale bar=5 µm 

 

B. Meiotic metaphase chromosome study 

1. Flower buds of seventh and eighth developmental stages (Figure 2A-B) were collected 

directly from the field at 11-11:30 AM during April-May. 

2. Sepals and petals were removed from the selected flower buds and the anthers were 

kept in 45% acetic acid for 5 min. 

3. A part of the fused anthers was smeared in a drop of 2% aceto-carmine stain.  

4. After 10 min, the prepared slide was slightly warmed by passing over a flame. 

5. After 30 min the stained cells were washed by adding drops of 45% acetic acid on one 

side of the cover glass and by drawing the access fluid from the opposite side of the 

cover glass with the help of a strip of blotting paper; this step is crucial for clearing the 

cytoplasmic background of the stained pollen mother cells.  

6. Finally, the prepared slide is wrapped in a fold of blotting paper to remove access of 45% 

acetic acid leaving only a thin film of fluid in between slide and cover-slip. 

7. Photomicrographs were taken with Leica Microscope and suitably enlarged (Figure 

2C-D).   

 

 

 

A 

B 
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Figure 2. A. Stages of male flower buds of Coccinia grandis for meiotic preparation; B. 

Gynomonoecious hermaphrodite flower buds; C. Meiotic metaphase chromosome of male 

(Arrow indicates end to end pairing of X and Y chromosomes.); D. Gynomonoecious plant. 

Scale bar=1 cm for A and B, 5 µm for C and D,  

 
Notes 
 

Material should be collected in a bright sunny day to ensure proper mitotic stage 

development. Cloudy or rainy day should be avoided for material collection. 

 
Recipes 
 

1. 2% w/v aceto-orcein stain  

Add orcein powder to boiling 45% glacial acetic acid, cool rapidly, and then filter into a 

dark glass bottle using any laboratory grade filter paper. 

2. 1% w/v aceto-carmine stain  

Add carmine powder to boiling 45% glacial acetic acid, cool rapidly, and then filter into 

a dark glass bottle using any laboratory grade filter paper. 
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