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Chromosome Localization of 45S rDNA in Panicum virgatum
Cultivars with Different Ploidy
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( National Engineering Laboratory for Forest Tree Breeding , Beijing Forestry University, Beijing 100083 )

Abstract: Panicum virgatum L. is an important biomass energy plant. Its straw is rich in lignocellulose which
can be used as raw material for ethanol production. An investigation on chromosome localization and distribution
of 45S rDNA in P. virgatum cultivars with different ploidy would promote the cytogenetic study of the species. In
this investigation, chromosome localization of 45S rDNA and karyotype analysis were conducted by fluorescence
in situ hybridization using root tips of three tetraploids and six octaploids as materials. The results indicated
that the karyotype formula of the tetraploids was 2n=4x=36=32m ( SAT )+ 4sm, and 45S rDNA was invariably
located at one end of chromosome 3. Significant differences in number of chromosomes and location of 45S rDNA
signals were found among different octaploid cultivars or different individuals of the same octaploid cultivar. Four
types of 45S rDNA distribution in the octaploid cultivars existed. The first type had a strong 45S rDNA signal at
the end of both arms of the chromosome. The second type had a strong 45S rDNA signal within one arm of the
chromosome. The third type had a strong 45S rDNA signal at the end of one arm of the chromosome. The fourth
type had a weak 45S rDNA signal within one arm of the chromosome. The complexity of the models of 45S rDNA
signal distribution among different octaploid cultivars or different individuals of the same octaploid cultivar is
inferred to be closely correlated to homologous recombination and structure variation of the chromosoms.
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B 1 #88 ‘Summer’ FRHIEEERZE (FRR =5 um )

Fig. 1 Metaphase chromosomes and karyotype of Panicum virgatum L. ‘Summer’ ( Scale bar=5 um )

F1 #1#%8 ‘Summer’ ZBEIE

Table 1 Karyotype parameters of Panicum virgatum L. ‘Summer’

QOIRTS FIXHEE (%) Lt Pe ol
Chromosome number Relative length Arm ratio Chromosome type
1 1591 £0.10 1.21+0.02 m

2 13.38 £0.07 1.31+0.03 m

3 12.26 +0.07 1.10 +£0.02 m

4 11.60 + 0.05 1.80 +0.02 sm

5 11.03 = 0.02 1.31+0.03 m’

6 10.08 + 0.04 1.18 £0.03 m

7 9.48 +0.04 1.27 £ 0.06 m

8 8.48 +0.04 1.27 £0.02 m

9 7.79 £ 0.08 1.22 £ 0.08 m

BB AR BEAR R STAE A

"SAT chromosome, of which the length of the satellite was not counted
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A: PURHA “Liberty” ; B: U5 ‘Kanlow’; C: PUf%{A ‘ Summer’

; D: /5K ‘Cave-in-rock” ; E: /\f{{& ‘Forestburg’; F: /\fi{& ‘Blackwell’
A Tetraploid ‘Liberty’, B: Tetraploid ‘Kanlow’, C: Tetraploid ‘Summer’

, D: Octoploid ‘Cave-in-rock’,

E: Octoploid ‘Forestburg’, F: Octoploid ‘Blackwell’

B 2 45S rDNA {5

SEMEEFEM/NEENEBFRIERTRH27 (FRR =5 pm )

Fig. 2 Distribution of 45S rDNA signals in tetraploid and octoploid Panicum virgatum L. cultivars ( Scale bar=5 pm )
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D
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(T ); D: 555514 45S tDNA {5 507 F Yo fk— R s (IV )

A: Strong 45S rDNA signals at the end of both arms of the chromosome arms ( 1), B: Strong 45S rDNA signal within one arm of the chromosome ( 11,

C: Strong 45S rDNA signal at the end of one arm of the chromosome ( Il ), D: Weak 45S rDNA signal within one arm of the chromosome ( IV )

3 J\{EKHI# 8 455 rDNA 15
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Fig. 3 Diagram showing types of 45S rDNA signal distribution in octoploid Panicum virgatum L.
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A: ‘Cave-in-rock’, B: ‘Forestburg’, C: ‘Pathfinder’, D: ‘Shawnee’, E: ‘Sunburst’, F: ‘Blackwell’

Bl 4 AR\ EENRBRIERME 455 rDNA 54 (#RR =5 pm )
Fig. 4 45S rDNA signal distribution in octoploid Panicum virgatum L. cultivars ( Scale bar=5 pm )
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Fig.5 Variation of 45S rDNA signal distribution among different individuals of octoploid
Panicum virgatum L. ‘Shawnee’ ( Scale bar=5 um )
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