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Abstract: According to nine qualitative indexes including canopy shape, needle shape, arrangement and
attachment modes of deciduous sprig on lateral branch, arrangement and attachment modes of needle on
deciduous sprig, leaf color in growing stage, leaf color in fall and winter, trunk color, growth
characteristics and having cone or not, as well as five quantitative indexes including length and width of
deciduous sprig, needle length, leaf angle and leaf number per centimeter on deciduous sprig, the
variation status of external morphological characters of twenty-seven tree species ( including species,
cultivars and hybrids) of Taxodium Rich. were observed and compared. On the basis, the cluster
analysis was carried on, and a key of the twenty-seven tree species of Taxodium was compiled based on
the external morphological characters. The results show that different hybrids not only possess parent’ s
external morphological characters, but also vary in some degrees. In nine qualitative indexes, variation of
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some indexes (such as leaf color in fall and winter, growth characteristics, etc.) is greater, but that of
needle shape, arrangement and attachment modes of deciduous sprig on lateral branch, etc. is smaller.
The five quantitative indexes among twenty-seven tree species have significant differences (P<0.01) with
4.68-11.19 cm of deciduous sprig length, 0.59-2.38 c¢m of deciduous sprig width, 0.84-1.84 cm of
needle length, 24.1°-52.9° of leaf angle and 6.3-16.0 of leaf number per centimeter on deciduous
sprig. The twenty-seven tree species have been divided into five groups by cluster analysis: T. distichum
(L.) Rich., T. mucronatum Tenore and T. ‘Zhongshansha 9’ are independent groups, respectively; T.
ascendens Brongn., T. ascendens ‘Nutans’, T. *Zhongshansha 91°, T. *Zhongshansha 102’ and T.
¢ Zhongshansha 401’ are clustered together; 7. distichum * Pendens’, T. distichum ° Fastigiata’, T.
*Zhongshansha 1°, T. *Zhongshansha 24°, T. *Zhongshansha 27°, T. ‘Zhongshansha 46°, T.
¢ Zhongshansha 86°, T. °Zhongshansha 118°, T. ‘Zhongshansha 136°, T. °Zhongshansha 140°, T.
¢ Zhongshansha 146°, T. ‘Zhongshansha 149°, T. *Zhongshansha 302°, T. ‘Zhongshansha 405°, T.
¢ Zhongshansha 406°, T. ‘Zhongshansha 407°, T. *Zhongshansha 501°, T. ‘Zhongshansha 502’ and
T. *‘Zhongshansha 503’ are clustered as another group. It is suggested that the result of cluster analysis
based on external morphological variation can reflex the relationship among species, cultivars and hybrids

of Taxodium to a certain extent.
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Table 1 Comparison of quantitative indexes of external morphology 4
of twenty-seven tree species ( including species, cultivars and 9
hybrids) of Taxodium Rich.! — 2
TP /IR - 3
‘ Character of deciduous sprig e - 10
ETRE [y KEE/em  fEE/(°) 12
No. ? KB/ em FEEE/om B em™! Needle Leaf 11
Length Width Leaf length angle 13
number 7
1 8.90CDE 1.98CDEF  9.3K 1.24EFG  45.6FGHIJ 8
2 10.24B 2.05BCD  10.2HI]  1.41CD  46.9EFG 16
3 8.23FF 1.58HIJK  10.5HI 1.22FGH  40. 1L 18
4 11.19A 1.66GHIJ  11.8DEF  1.23EFGH 44.9FGHIJ | 19
21
5 9.93BC 0.59M 6.3M 0.85M 24.10 - —I
25
6 10.08B 0.72M 7.9L 1.04JK 30.0N 2
7 7.85EFGHI 2.09BC 12.5CD 1.51BC 50.8ABCD | | 93
8  4.68M 1.44JK 16.0A 0.88LM  49.8ABCDE 24
9 9.79BC 1.37K 9.3K 1.091) 36.5M %
10 9.58BCD 2.38A 9.71) 1.84A 42.8HIJKL 17
11 7.00GHIGK 1.45JK 14.4B 1.01JK 51.2ABC E 20
12 9.43BCD 2.20ABC 10. 6GHI 1.61B 48. 5SBCDEF 5
13 7.98EFGH 2.27AB 12.4CD 1.49C 52.9A I 6
14 9.34BCD 1.69GHI) 10.4HI 1.19FGHI 41.8JKL 15
15 7.95EFGH 1.511JK 9.81J) 1. 10HIJ 35.8M —lE 14
16 6.29KL 1.73GHI 13.3C 1.051JK 48.0CDEFG 27
17 6.38KL 1.79FGH 10.7FGHI  1.17FGHI 47.1EFG
18 6. 891JK 1.83DEFG 11.6DEFG 1.25EF 51.9AB L T, distich (L) Richs 2. 33V HASF Pend r
WP T, distichum . ich.; 2. & PR K528 R ¢ Pendens’ T.
19 6.94HIJK 1.66GHIJ 13.1C 1.11GHIJ 46.2EFGHI distichum  Pendens’; 3. 7% 4% $ 1% 45 i « Fastigiata® T. distichum
20 6. 66JKL 2.21ABC 12.2CDE 1.36DE 52.7A ‘ Fastigiata’; 4. 25 P4 B PIAZ T. mucronatum Tenore; 5. W42 T.
21 7.67FGHIJ 1.45JK 13.0C 0.94LM  42.7IJKL ascendens Brongn.; 6. MiAZAZ KT AP ¢ Nutans® T. ascendens ¢ Nutans’;
2 8. 65DEF 1.481JK 11. 7DEF 0.99JKL,  47.4DEFG 7. FlFZ 302 T. Zhongshansha 302’; 8. bkl T ) Zhongshansha
. . . 1’59, H1IA29 T. ¢ Zhongshansha 9°; 10. #1142 24 T.  Zhongshansha
23 9.45BCD 2.03BCDE  10.4HI 1.30DEF  44.9FGHIJ 24 11. Pl 27 T. * Zhongshansha 277 12. 1 1l 4% 46 T.
24 8.00EFG  1.81EFGH 11.2EFGH 1.17FGHI 46.6EFGH ¢ Zhongshansha 46°; 13. H11LI4Z 86 T. * Zhongshansha 86°; 14. LI
25 6. 46KL 1.531K 12.6CD 0.98JKL  44.4GHIJK 91 T. ‘Zhongshansha 91°; 15. HH1LI4Z 102 T. ‘Zhongshansha 1027; 16.
. . FAZ 118 T. ¢ Zhongshansha 118°; 17. H1Li42 136 T. * Zhongshansha
26 7.96EFGH 1.551JK 11.0FGH  1.00JKL  45.1FGHIJ 1367; 18. I 4Z 140 T. * Zhongshansha 140°; 19. #1114 146 T.
27 5.76L I.11L 13.1C 0.84M 40.9KL

F»  38.768 s 55.020 s% 58,578 sk 55.850 sk 55,490 s

D)3 v R ] B K S R R OR 22 5% % (P<0. 01) Different
capitals in same column indicate the highly significant difference ( P<
0.01). D1, VERKS T, distichum (L.) Rich.; 2. TEPIZAR KA Fip
‘Pendens’ T. distichum * Pendens’; 3. % P K2k B A R
‘Fastigiata’ T. distichum ° Fastigiata’; 4. 22 PG 2 JE P2 T.
mucronatum Tenore; 5. WAZ T. ascendens Brongn.; 6. WAL AR RS A
A ¢ Nutans > T. ascendens ¢ Nutans’; 7. 1 £ 302 T.
¢ Zhongshansha 302°; 8. FIE1T ¢ Zhongshansha 1°; 9. Flk
9 T. ‘Zhongshansha 9°; 10. k224 T ¢ Zhongshansha 24 ’;
11. i 42 27 T. ¢ Zhongshansha 27°; 12. 1142 46 T.
¢ Zhongshansha 46°; 13. H11LI#2 86 T. ‘Zhongshansha 86°; 14. H
Wtz 91 T. ¢ Zhongshansha 91’; 15. FlkZ 102 1. ¢ Zhongshansha
102°; 16. W42 118 T. ‘ Zhongshansha 1187 17. H11LI4Z 136 T.
‘ Zhongshansha 136°; 18. Fli A2 140 T ¢ Zhongshansha 140 ’;
19. I #2 146 T. * Zhongshansha 146°; 20. W 142 149 T.
¢ Zhongshansha 149°; 21. W11 42 405 T. ¢ Zhongshansha 405 ’;
22. I A2 406 T. * Zhongshansha 406°; 23. L2 407 T.
‘ Zhongshansha 407°; 24. Fli 42 501 T ¢ Zhongshansha 501 ’;
25. W42 502 T. ¢ Zhongshansha 502°; 26. "1l 4Z 503 T.
¢ Zhongshansha 503’; 27. W11 42 401 T. ¢ Zhongshansha 401
3) s P<0.01.

‘ Zhongshansha 146°; 20. Flifz149 T ¢ Zhongshansha 149°; 21. g
405 T ¢ Zhongshansha 405°; 22. Fl ks 406 T, ¢ Zhongshansha
406°; 23. W ILIAZ 407 T. * Zhongshansha 407°; 24. 1142 501 T.
¢ Zhongshansha 501°; 25. #1142 502 T. Zhongshansha 502°; 26. 11|
#2503 T. ¢ Zhongshansha 503°; 27. 9 (LI 401 T. *Zhongshansha
401°.

1 EFHMEESERN 2T M B PUZEMMHNEREERE
Fig. 1 Cluster dendrogram of twenty-seven tree species of Taxodium
Rich. based on external morphological variation
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