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Morphological and Cytological Studies of Colchicine-induced Polyploidy Lime

(Citrus aurantifolia Swingle)
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ABSTRACT

Lime (Citrus aurantifolia) breeding was conducted by colchicine treatment to
produce polyploidy lime. Healthy seeds were soaked in 0.4% colchicine for 6 hours.
Polyploidy indicative morphologies, DNA content and chromosome number of putative
polyploidy lime plants were verified. Measuring of DNA content by means of flow
cytometric method showed 16% of treated plants contained two times of nuclear DNA
content compared with the untreated control diploidy plants. Therefore indicatiom of the
tetraploidy lime plants were obtained. Consistency with the results of DNA content study,
the chromosome number of tetraploidy plants and aiso the dipioidy plants were 2n=4x=36
and 2n=2x=18, respectively when confirmed by squash technique and chromosome
counting of root tip cells. Tetraploidy lime showed more significant thicker and broader
leaves as well as larger guard cell size than diploid progenitor accompanied with
significantly decrease of stomata and oil gland densities. Chromosome doubling of
tetraploidy lime also increased lime fruit size, thickness of peel, seed size and seed
number. Comparison with diploid, polyploidy lime fruit showed higher concentration of

organic acid composition.

Key-words: Citrus aurantifolia, polyploidy, colchicine, tetraploidy lime, flow cytometry
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Figure 1. The position DNA quantity : control (diploid) (a) putative polyploid (tetraploid) (b)
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Table 1. The frequency of chromosomes number in diploid and tetraploid lime cells

chromosome number total

Number of

cells

25

Diploid 1|4 3 11 [0 [ss [0 |2 E

]

Diploid %

Tetraploid

Tetraploid %

a

b

Figure 2. Chromosome number in root tip cells lime : diploid (2n = 2x = 18) (a) tetraploid

(2n = 4x = 36) (b)
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LR T U3 H LA NYITU/AS. BN, WUddy
MNTEnansnssdntunuILdutiaenda
Fufnasud Laudumnizwasusidl 16.75
1t Aiswasessl 2577 Wntusudi
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168.10 dan/ou’ Haunidufinasudded

509.80 sian/Bu’ (Figure 3 d.e Table. 2)

Table 2. Leaf morphological characteristics of diploid and tetraploid

Morphological characteristics

Diploid (mean + SD) Tetraploid (mean + SD) t - value

of leaf

Width of leaf (cm) 3.46 * 0.46 5.07 + 0.40* *
Length of leaf (cm) 5.70 £ 0.61 730 = 0.71* *
|Leaf index (length/width) 167 =012 1.37 £ 0.07* *
Thickness of leaf (mm) 0.03 = 0.00 0.41 £ 0.00* *
Stomata density(number/area) 2577 + 3.58 16.75 £ 3.59* *
Width of guard cells (m) 1747 +1.36 22.75 + 1.65* *
Length of guard cells(m) 2049 £1.41 26.36 *1.79* *

Oil glands (number/cm2)

509.80 = 19.80

168.10 = 7.60*

*Show significantly different by Student 1- test

Means = standard deviation at the 5% level
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W8 Tﬂﬂmwswuzm’;mm:waaﬂﬁﬁ WRUNTIINTT 2.23 N, LAZENINTY 4.98 HA.

suranangindtuarfiiavuizgascnin WA minmasnduminnh 104 n. SuuwEn
AnaualafizuialdUNIUANGNR YD ING sewafininnin 18 wiha Feruinveandnd
NN 1.28 DU, TUIRTDINAFINT 1.48 Ta. ATIHNTN URLATINETININNTAWADA 068 M.
SuRanmuinin 1.75 un. auezaenavlae WAy 0.14 uN.a a1y (Figure 4, Table 3)

Diploid
a. Leaf size

Tetraploid

b. Thickness of leaf

c. Stomata

d. Guard cell/area

e. Glands oil/area

Diploid Tetraploid

Figure 3. Comparative morphology of leaf between the diploid and tetraploid limes
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4. HaNMIANHIAUMWNNIATITBNNNEU?
Tumsadsaunsnsanlutiiuzu 100 88, WisufipussvitAnanuaiunad-wanus

WU ULINZUNMANRDEAHLSNIUNIATIN 569 N. LASWAANRDEATUSNIUNIATIN 6.28 N,

Table 3. Comparision of fruit characteristics between diploid and tetraploid

Diploid Tetraploid Different from

Characteristics (mean) (mean) diploid
1.Diameter of fruit(cm) 3.87 515 +1.28
2. Height of fruit (cm) 3.41 4.89 +1.48
3. Thickness of peel (mm) 175+ 050 3.50 £ 0.58 +1.75
4. Size of segment

width (mm) 1895 + 1.53 2118 £ 1.96 +2.23

length (mm) 3552 £ 2.23 40.50 £ 412 +4.98
5. Weight of segment (g) 3.89 £ 0.91 493 + 154 +1.04
6. Number of seed per fruit 125 3.70 305 £ 790 +18
7. Width of seed (mm) 439 + 084 507 £ 096 +0.68
8. Length of seed (mm) 950 £ 9.66 964 + 1.64 +0.14

Shape and size of fruit

Thickness of peel

Size of segment

Size of seed k § g

Diploid  Tetraploid

Figure 4. Morphoplogical characteristic of fruit and seed comparison between diploid and

tetraploidy limes
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