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Karyotypes of five Taxodiaceae species in Sichuan

MA Shi-yu,ZHOU Lan-ying, XIONG Hai-yan,
PU Guang-lan, LIU Huan,Cai Li-juan

(Forestry College , Sichuan Agricultural University .Ya’an,Sichuan 625014 ,China)

Abstract: [ Objective] This study analyzed the karyotypes of Cunninghamia lanceolata (Lamb. )
Hook) ,Cryptomeria fortunei Hooibrenk ex Otto et Dietr,Cryptomeria japonica (Linn. f.) D. Don, Tax-
odium ascendens Brongn and Taxodium distichum (Linn. ) Rich,and investigated the genetic relationship
and evolution trend to provide cytogenetical information for plant evolution and classification. [Method])
Traditional squashing method and cytogenetic workstation system were used to study the karyotypes of
five Taxodiaceae species. [Result] The karyotype formula of Cunninghamia lanceolata (Lamb.) Hook)
was:2n=2x=22=20m (2SAT)+2sm,belonging to class 2B. The karyotype formula of Cryptomeria for-
tunei Hooibrenk ex Otto et Dietr and Cryptomeria japonica (Linn. {.) D. Don was:2n=2x=22=20m-+
2sm, belonging to 2A. The karyotype formula of T. ascendens and T. distichum was:2n=2x=22=20m, be-
longing to 1A. Average arm ratios were 1. 20— 1. 31 with minor differences. Karyotype asymmetry coeffi-
cients ranged from 54. 24 % —55. 57% with small variations. The ratios of the longest chromosome to the
shortest chromosome were 1. 36 —2. 18, Taxodiaceae,C. fortunei and C. japonica were close,while Taxo-

dium ascendens Brongn and Taxodium distichum (Linn. ) Rich were close according to genetic relation-

(ks AT 2013-06-24
[FEZTA]  DERFEE 989 —) & DU I & A, 7R3+ . E BN H A B FI Y . E-mail: melishery1989@163. com
GEGEE] 23960 —) 2, I BN, #0482, A4 R0, 32 20 DA S5 Tl Mo 4 B oK 38t 4% B R E 5%

E-mail : kelin1234 (@ sina. com



64 P AL AR MRB 3 222 4R (A SRR 2 B 42 %

ship. The five species were divided into 3 categories; Cunninghamia lanceolata (Lamb.) Hook by itself,
Cryptomeria fortunei Hooibrenk ex Otto et Dietr and Cryptomeria japonica (Linn. f. ) D. Don,and Taxo-
dium ascendens Brongn and Taxodium distichum (Linn. ) Rich. The evolutionary tendency was in an order
of Cunninghamia lanceolata (LLamb. )Hook) >Cryptomeria fortunei Hooibrenk ex Otto et Dietr >Cryp-
tomeria japonica (Linn. {.) D. Don>> Taxodium ascendens Brongn™ Taxodium distichum (Linn.) Rich.
[Conclusion] Taxodiaceae species were in relatively primitive evolutionary degree and the evolution was
slowly. There were wide-ranging variations between species and the karyotype of Cunninghamia lanceolata

(Lamb. ) Hook) had the highest evolutionary degree.

Key words: Taxodiaceae;karyotype;evolutionary trend; genetic relationship; Sichuan
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Table 1 Sources of 5 Taxodiaceae species in Sichuan
SRR 44 J& 4 hT 4 P/
Chinese name Generic name Latin name Origin
AR ¥ARE Cunninghamia  Cunninghamia lanceolata (L.amb. ) Hook pu )i dk #E k3% Forestry Centre of Hongya
itz Wik )& Cryptomeria Cryptomeria fortunei Hooibrenk ex Otto et Dietr  PUJI| &\l K2 Sichuan Agricultural University
EENA WiA2 8 Cryptomeria Cryptomeria japonica(Linn. f.)D. Don pu il it Ak 3% Forestry Centre of Hongya
b A VKPR I/ Taxodium Taxodium ascendens Brongn P I AR ¥l Nursery Garden of Linhong
VE P VEPIK)E Taxodium Taxodium distichum (Linn. ) Rich pu NI ARLT 8 Ml Nursery Garden of Linhong
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VBRI Rh T F 25 C AN TS P35 . /5 4
MK ZE 0.5~1.0 cm BFHURE . SR HTH MR Rk 17
Peta kil B B 08:00—10:00 Y)HUA K BE B A9 AR
MR I 4R L B0 8 0. 2 YRk KA AT 0. 002

mol/L 8- AR N 1 1 MIRAW TR
TR 6~8 h, IRIEIR T W (VK LE = VK
B> =3+ DABERT 4 CrkFPEE 24 h,1
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Table 2 Karyotype parameters of five Taxodiaceae species
‘ El”’«‘]*ﬁ_X\TKFE“/Oo ) i %EW*QNK‘E%%& i
ﬂ:g ARRYNER= Relative length %i&]’%];.[g Coefficient of relative length 7';5@
Species No. J K LK Arm ratio ey £ F5 T;/pe
Short arm Long arm Total length Value Name
1 6. 24 7.11 13. 35 1. 14 1.47 M2 m
2 5.62 6.11 11.73 1.09 1.29 M2 m
3 4.93 6.01 10. 94 1.22 1. 20 M2 m
4* 4.62 6.19 10. 81 1. 34 1.19 M2 m
AR
Cunninghamia 5 4.20 4.68 8. 88 L1 0. 98 Mi m
lanceolata 6 3.51 5.16 8.67 1.47 0.95 M1 m
(Lamb. ) 7 3.95 1.21 8.16 1.07 0. 90 M1 m
Hook
8 3.46 4. 32 7.78 1. 25 0. 86 M1 m
9 3.37 3.70 7.07 1. 10 0.78 M1 m
10 2.10 4. 38 6.48 2.08 0.71 S sm
11 2.42 3.70 6.12 1.53 0.67 m
1 5.88 6.16 12.04 1.05 1.32 M2 m
2 4.99 5.53 10.52 1. 11 1. 16 M2 m
3 4.23 5.79 10. 02 1.37 1. 10 M2 m
Wik 4 4.45 4.76 9.21 1.07 1.01 M2 m
Cryptomeria 5 3.87 5.10 8.97 1.32 0. 99 Ml m
P{;’ggr’:rfk 6 3.37 5. 40 8.77 1. 60 0.96 M1 m
ex Otto 7 4,25 4,37 8.62 1.03 0.95 M1 m
et Dietr 8 3.97 1.46 8.43 1.12 0.93 M1 m
9 3.73 4.18 7.91 1.12 0. 87 M1 m
10 3.87 3.97 7.84 1.02 0. 86 M1 m
11 2.18 5.50 7.68 2.53 0. 84 M1 sm
1 5.32 5.65 10. 97 1. 06 1.21 M2 m
2 5.19 5.49 10. 68 1. 06 1.18 M2 m
3 5.06 5.38 10. 44 1. 06 1. 15 M2 m
) . 4 4.63 4. 88 9.51 1.05 1.14 M2 m
(:Eﬁﬁiﬁm 5 4.16 4. 84 9. 00 1.16 1.05 M2 m
Jjaponica 6 3.93 4.61 8.54 1.17 0. 94 M1 m
(Linn. £. 7 4.07 4.42 8. 49 1.09 0.93 M1 m
D. Don
8 3.78 4.55 8.33 1. 20 0.92 M1 m
9 2.46 5.80 8. 26 2.36 0.91 M1 sm
10 3.71 4.17 7.88 1.12 0. 87 M1 m
11 2.89 4.98 7.87 1.72 0. 87 M1 m
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4% 2 Continued table 2
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ﬂ:g PRGN = Relative length qijij’%ug Coefficient of relative length 7';@@

Species No. i < - K Arm ratio HAE A Type

Short arm Long arm Total length Value Name

1 5.50 5.93 11.43 1. 08 1. 26 M2 m
2 5.11 5.51 10. 62 1. 08 1.17 M2 m
3 4,34 5.99 10. 33 1.38 1.08 M2 m
4 4.74 5.12 9. 86 1.08 1.05 M2 m
Az 5 3.04 5.99 9.03 1.97 0.99 Ml m
Lavodium 6 4.09 4.86 8. 95 1.19 0. 99 M1 m
Brongn 7 4.05 4.73 8.78 1.17 0.97 M1 m
8 3.73 4.78 8.51 1.28 0. 94 M1 m
9 4.07 4.29 8. 36 1.05 0.92 Ml m
10 3. 37 4. 44 7.81 1.31 0. 86 M1 m
11 3.44 3.65 7.09 1. 06 0.78 M1 m
1 4.74 6.15 10. 89 1. 30 1. 20 M2 m
2 5.04 5.31 10. 35 1. 05 1.14 M2 m
3 4.41 5.48 9.89 1.24 1.09 M2 m
I 4 4. 49 4.92 9.41 1.10 1.04 M2 m
Tﬁfﬁm 5 3.69 5.43 9.12 1.47 1.00 Ml m
distichum 6 4. 34 4.63 8.97 1. 07 0.99 M1 m
“ﬁ‘;:}; ) 7 4.31 4.39 8.70 1.02 0.96 M1 m
8 3.46 4. 85 8.31 1. 40 0.91 M1 m
9 3.87 4.43 8.30 1. 14 0.91 M1 m
10 3.97 4.08 8.05 1.03 0. 88 M1 m
11 3. 44 4.56 8. 00 1.32 0. 88 M1 m

T n BE A (0 BRI BETHSETE N .

Note: * indicates chromosome with satellite,and the length of satellite was included.
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Table 3 Comparison of karyotype features of five Taxodiaceae species in Sichuan
% T K/ e g L s % T 2 96
i B st B R wgppry RO gy PORER
. . WEE/ % . Longest/shortest . Chromosome
Species Formula Mean arm ratio Relative length

As. k. chromosome type
A C. lanceolata 20m (2SAT)+2sm 55.57 1.31 2.18 8M2+10M1-+4S 2B
WAz C. fortunei 20m-+2sm 55.21 1. 30 1.57 8M2-+14M1 2A
H AW C. japonica 20m—+2sm 54.78 1.28 1. 39 10M2+12M1 2A
WAz T. ascendens 22m 54.52 1.24 1.61 8M2+14M1 1A
VEBIKZ T. distichum 22m 54. 24 1.20 1. 36 8M2+14M1 1A
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Fig.1 Chromosome (a,100X) ,karyotype (b),and karyotype mode (c) of five Taxodiaceae species in Sichuan

1. Cunninghamia lanceolata (LLamb. ) Hook; 2. Cryptomeria fortunei Hooibrenk ex Otto et Dietr;

3. Cryptomeria japonica (Linn. {.)D. Don;4. Taxodium ascendens Brongn;5. Taxodium distichum (Linn. )Rich
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Fig. 2 Karyotype asymmetry degrees of five
Taxodiaceae species in Sichuan
1. Taxodium distichum (Linn. )Rich; 2. Taxodium ascendens
Brongn; 3. Cryptomeria japonica (Linn, {. )D. Don;4. Cryptomeria
Sfortunei Hooibrenk ex Otto et Dietr;5. Cunninghamia

lanceolata(lL.amb. ) Hook
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