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Optimization of chromosome preparation and
karyotype analysis of Basella alba

SUN Bo, GU Jinhua, TONG Yuantao, ZHANG Fen, TANG Haoru
(College of Horticulture, Sichuan Agricultural University, Chengdu 611130, China)

Abstract ; [ Objective] To optimize the chromosome preparation procedure and investigate the karyotype
of malabar spinach ( Basella alba) and to provide a theoretical basis for studying genetic and phylogenetic
relationships of different types of malabar spinach. [ Method ] The cultivar large leaf malabar spinach’
was used as plant material. Factors that affected chromosome preparation including organ selection, pre-
treatment and dissociation durations were investigated. With the optimized protocol, the karyotypic char-
acteristics were analyzed. [ Result] The proportions of mitotic cells and metaphase cells of the main root
tip samples were the highest compared to other sampled organs. Six-hour pretreatment using 0. 002
mol + L' 8-hydroxyquinoline resulted in the highest degree of chromosome contraction, the best shape
and evenly spreading of chromosomes. Eight-minute dissociation at 60 C using 1 mol + L.~ HCI resulted
in the highest contrast with clear chromosome staining and transparent cytoplasm. The karyotype formula
of malabar spinach is 2n =2x =44 =38 m(2SAT) +6 sm. The constitution of relative length is 20 M2 +
22 M1 +2 S, and the ratio of chromosome length to width is 1.93. The relative length ranges from
3.13% to 6. 06% , the centromeric index ranges from 35.19% to 47.86% , and the arm ratio ranges
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from 1. 09 to 1. 84. The 10", 16™ and 17" pairs of chromosomes belong to submetacentric chromosomes

and the rest are metacentric chromosomes. Two satellites were observed at the 13" pair of chromosomes.

The karyotype asymmetry index is 57. 89% , and malabar spinach has the 1A karyotype according to Steb-

bins’ classification criteria. [ Conclusion ] This study established an optimal chromosome preparation pro-

cedure for malabar spinach,and revealed its karyotypic characteristics from the cytogenetic aspects.
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Fig.1 The percentage of cells at the mitotic and metaphase

stages in different sampling parts of malabar spinach
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Fig.2 Chromosomes of malabar spinach under microscope
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Tab.1 Karyotype parameters of chromosomes of malabar spinach

XK E/ %
PN =1 l) o 2 . S NASEAZEY R . Y% 2)

etk Py Ko ok MM RIERE &R E % L fE KM
1 2.29 3.77 6.06 1.33 37.78 1.65 m
2 2.70 2.99 5.68 1.25 47.45 1.11 m
3 2.17 2.93 5.10 1.12 42.48 1.35 m
4 2.27 2.73 5.01 1.10 45.41 1.20 m
5 2.30 2.66 4.96 1.09 46.42 1.15 m
6 2.37 2.58 4.96 1.09 47.86 1.09 m
7 2.00 2.88 4.88 1.07 41.01 1.44 m
8 2.32 2.54 4.87 1.07 47.75 1.09 m
9 1.83 2.99 4.81 1.06 37.94 1.64 m
10 1.75 3.03 4.717 1.05 36.57 1.73 sm
11 1.92 2.62 4.54 1.00 42.33 1.36 m
12 1.92 2.49 4.41 0.97 43.52 1.30 m
13 = 1.69 2.72 4.40 0.97 38.29 1.61 m
14 1.64 2.75 4.39 0.97 37.42 1.67 m
15 1.88 2.50 4.37 0.96 42.93 1.33 m
16 1.46 2.66 4.13 0.91 35.47 1.82 sm
17 1.42 2.61 4.02 0.88 35.19 1.84 sm
18 1.86 2.12 3.98 0.88 46.81 1.14 m
19 1.69 2.29 3.98 0.87 42. 44 1.36 m
20 1.63 2.31 3.94 0.87 41.32 1.42 m
21 1.65 1.94 3.59 0.79 45.98 1.17 m
22 1.35 1.78 3.13 0.69 43.21 1.31 m
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Fig.3 Karyotype of malabar spinach
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