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A karyomorphological study of 40 species in 11 genera of
the Magnoliaceae from China
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Abstract In this paper, 40 species in 11 genera of the Magnoliaceae from China were
karyomorphologically investigated for a better understanding of the intergeneric relationships
in the family and the systematic positions of some species, particularly those in the genus
Manglietia. The 20 Manglietia species studied are al diploid with 2n=38, indicating that in
this genus the speciation may have taken place predominantly at the diploid level and that
minor structural changes of chromosomes may have resulted in distinct morphological
divergence. In the genus Magnolia, cytotypes with various ploidy levels from 2x to 6x have
been found, which may be, at least to some degree, associated with the wide distributional
range and complex gross-morphological variation of the genus. Our results indicate that
Manglietia should be an independent genus from Magnolia and do not support the treatment
of merging them as a genus. All the Michelia species already with chromosome numbers are
diploid with 2n=38, while most of the species in Magnolia subgen. Yulania are polyploid,
suggesting that Michelia is not closely allied with Yulania and that the two groups should not
be merged as a genus. All Parakmeria members are polyploid. It is noteworthy that
cytological evidence is generally less informative in clarifying the intergeneric relationships
of the Magnoliaceae than the interspecific relationships within a given genus of the family
because reticulate evolution may have extensively occurred in this family. Systematic
positions of some species in Manglietia are discussed based on evidence from cytology,
morphology and geographical distribution.

Key words Magnoliaceae, karyotype, karyomorphology, chromosome number, China.
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1 11 40
Table 1 Chromosomal numbers and karyotypes of 40 speciesin 11 generain the Magnoliaceae
Taxon Provenance Karyotype formula Karyotype Voucher” Figure
classification
2n=38=30m+8sm 2B (A.P. 3
Manglietia megaphylla ~ Xichou, Yunnan Meng) 019
Hu & Cheng
2n=38=22m+14sm 2B (A.P. 4
Manglietia rufibarbata  Xichou, Y unnan +2sm(sat) Meng) 016
Dandy
2n=38=20m+16sm 2B (A.P. 6
Manglietia grandisHu  Xichou, Y unnan +2sm(sat) Meng) 006
& Cheng
2n=38=22m+16sm 2B (A.P. 7
Manglietia crassipes Jinxiu, Guangxi Meng) 008
Law
2n=38=26m+12sm 2A (A.P. 5
Manglietia moto Dandy  Beijiang, Guangdong Meng) 018
2n=38=22m+14sm 2A (A.P. 8
Manglietia chingii Pingbian, Y unnan +2st Meng) 004
Dandy
2n=38=16m+22sm 2B (A.P. 9
Manglietia aromatica Malipo, Yunnan Meng) 020
Dandy
2n=38=34m+4sm 2B (A.P. 10
Manglietia hookeri Jingdong, Y unnan Meng) 002
Cubitt & Smith
2n=38=20m+18sm 2B (A.P. 11
Manglietia duclouxii Yanjin, Yunnan Meng) 034
Finet & Gagnep.
, 2n=38=32m+4sm 2B (z.c 14
Manglietia insignis Without precise locality, — +2sm(sat) He) 003
(Wall.) Blume Southwestern Hunan
2n=38=32m+2m 2B (z.C. 15
Manglietia yuyuanensis ~ Ruyuan, Guangdong (sat)+4sm He) 001
Law
2n=38=32m+2m 2B (z.c. 12
Manglietia patungensis ~ Badong, Hubei (sat)+4sm He) 002
Hu
, 2n=38=18m+20sm 2B (A.P. 16
Manglietia forrestii W.  Without precise locality, Meng) 003
W. Smith ex Dandy Southwestern Y unnan
Manglietia , 2n=38=16m+22sm 2B (A.P. 17
fordiana Oliv. Without precise locality, Meng) 030
Y unnan
2n=38=34m+4sm 1A (H.C. 18
Manglietia conifera Xinyi, Guangdong Wang) 035
Dandy
, 2n=38=22m+10sm 2B (A.P. 19
Manglietia glauca +6st Meng) 014
Blume Without precise locality,
Indonesia
2n=38=20m+16sm 2A (A.P. 20
Manglietia ovoidea Maguan, Y unnan +2sm(sat) Meng) 022
Chang & B. L. Chen
2n=38=16m+22sm 2B (A.P. 21
Manglietia decidua Q. Yichun, Jiangxi Meng) 033
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1( ) Table1 (continued)
Taxon Provenance Karyotype formula Karyotype Voucher’ Figure
classification
2n=38=2m+14sm 2B (A.P. 22
Manglietia maguanica ~ Maguan, Yunnan +2sm(sat) Meng) 029
Chang & B. L. Chen
2n=38=26m+12sm 2A (H.C. 13
Manglietia pachyphylla  Conghua, Guangdong Wang) 011
H. T. Chang
2n=38=12m+26sm 2A (A.P. 23
Manglietiastrum Xichou, Yunnan Meng) 010
sinicum Law
, 2n=38=22m+2m 2B (A.P. 24
Magnolia tripetala (L.) (sat)+14sm Meng) 036
L. Without precise locality,
Eastern USA
, 2n=38=20m+18sm 2B (A.P. 25
Magnolia fistulosa Without precise locality, Meng) 037
Dandy Southeastern Y unnan
2n=38=16m+20sm 2B (A.P. 26
Magnolia odoratissima ~ Guangnan, Y unnan +2¢t Meng) 038
Law & R. Z. Zhou
2n=38=30m+8sm 2B (A.P. 27
Magnolia delavayi Tengchong, Y unnan Meng) 039
Franch.
2n=6x=114 - (A.P. 28
Magnolia campbellii Weixi, Yunnan Meng) 040
Hook. f. & Thoms.
, 2n=38=26m+12sm 2A (H.C. 29
Talauma hodgsoni Wang) 032
Hook. f. & Thoms. Without precise locality,
Southern Xizang
2n=6x=114 - (A.P. 30
Parakmeria Pingbian, Yunnan Meng) 005
yunnanensis Hu
2n=6x=114 - (A.P. 31
Parakmeria lotungensis  Ruyuan, Guangdong Meng) 007
(Chun & C. Tsoong)
Law
2n=38=24m+12sm 2B (A.P. 32
Kmeria septentrionalis  Luocheng, Guangxi +2sm(sat) Meng) 024
Dandy
, 2n=38=26m+12sm 2B (A.P. 33
Alcimandra cathcartii Without precise locality, Meng) 040
(Hook. f. & Thoms.) Southeastern Y unnan
Dandy
2n=38=30m+8sm 2B (A.P. 34
Michelia xanthantha C. ~ Menghai, Y unnan Meng) 003
Y.WuexLaw & Y.
F. Wu
Michelia , 2n=38=28m+10sm 2B (A.P. 35
maudiae Dunn. Without precise locality, Meng) 042
Guizhou
2n=38=2M+20m+ 2B (A.P. 36
Michelia lacei W. W. Luxi, Yunnan 16sm Meng) 017

Smith
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1( ) Table1 (continued)

Taxon Provenance Karyotype formula Karyotype Voucher’ Figure
classification
, 2n=38=20m+18sm 2A (A.P. 37
Michelia yunnanensis Without precise locality, Meng) 043
Franch. ex Finet & Centra Yunnan
Gagnep.
, 2n=38=20m+16sm 2B (A.P. 39
Michelia coriacea Without precise locality, —+2st Meng) 031
Chang & B.L.Chen  Southeastern Yunnan
2n=38=32m+6sm 1A (A.P. 38
Michelia doltsopa Gongshan, Y unnan Meng) 028
Buch.-Ham. ex DC.
2n=38=24m+12sm 2B (A.P. 40
Paramichelia baillonii Y uanjiang, Y unnan +2¢t Meng) 044
(Pierre) Hu
, 2n=38=22m+16sm 2B (A.P. 41
Tsoongiodendron Without precise locality, Meng) 012
odorum Chun Southeastern Y unnan
2n=38=16m+20sm 2A (A.P. 42
Liriodendron chinense Malipo, Yunnan +2t Meng) 045
(Hemsl.) Sargent
*All vouchers are kept in the Herbarium of Wuhan Botanical Garden, the Chinese Academy of Sciences (HIB).
2
11 40 ( 1),
, Tanaka
(1971) (complex chromocenter type)
2) Tanaka(1971, 1977) ,
(interstitial type) 1
340
3
15 , ( , 1996)
4 , 2
Baillon(1866) ,
, Praglowski(1974) ,
(1999) ,
(Baranova, 1972; Tucker, 1977), (1984) (1995) Law(2000)

Dandy (1927, 1964)
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, Baillon(1866) Canright(1955) Keng(1978)

, hdhF  matK (Azuma et a., 2000,
2001; Shi et al., 2000; Kim et a., 2001)

Chen Nooteboom(1993)

Nooteboom(1985) , 25 18
(1996) 30 , 22  Frodin Govaerts(1996)
29 5 , 22 3 ( , 1993;
, 1995; , , 2003),
1 , 20 (2n=2x=38)
) Spm, , 20
1.72-2.50, 57.2%65.4%
2B 2A 1A (m )
(sm ) ) (st )
,m sm st )
, Chen Nooteboom(1993)
(2004) )
: (1
-
1,2 1. 2. 3-14 12
3. (2n=38) 4. (2n=38) 5. (2n=38) 6. (2n=38) 7.
(2n=38) 8. (2n=38) 9. (2n=38) 10. (2n=38) 11. (2n=38) 12.
(2n=38) 13. (2n=38) 14. (2n=38)

Figs. 1, 2. Micrographs of interphase and prophase chromosomes of Manglietia insignis (Wall.) Blume. 1. Interphase.
2. Prophase. Figs. 3-14. Micrographs of somatic chromosomes at metaphase of 12 taxa in the family Magnoliaceae.
3. Manglietia megaphylla (2n=38). 4. Manglietia rufibarbata (2n=38). 5. Manglietia moto (2n=38). 6. Manglietia grandis
(2n=38). 7. Manglietia crassipes (2n=38). 8. Manglietia chingii (2n=38). 9. Manglietia aromatica (2n=38). 10. Manglietia
hookeri (2n=38). 11. Manglietia duclouxii (2n=38). 12. Manglietia patungensis (2n=38). 13. Manglietia pachyphylla
(2n=38). 14. Manglietia insignis (2n=38).

Scale bar =5 pm.






Chen Nooteboom(1993) )

(1997a)
4 cm, 4 cm,
,  Manglietia conifera ssp.
chingii J. Li, ( 1),
4 : 1 cm, , 3 cm, ;
, , 3cm,
, , 1.5cm,
, 1.5 cm (D
Chen Nooteboom(1993) ,
: 2 : , Chen
Nooteboom(1993)
Chen Nooteboom(1993) ,
(1996) , : ;
; , 2-4cm, 2-25cm; 5-6 cm, 4-5cm
: (D
Chen Nooteboom(1993)

(19973) Chen
Nooteboom(1993) Manglietia dandyi (Gagnep.)
Dandy )

(1
-
15-25 1 15. (2n=38) 16. (2n=38) 17.
(2n=38) 18. (2n=38) 19. (2n=38) 20. (2n=38) 21. (2n=38) 22.
(2n=38) 23. (2n=38) 24. (2n=38) 25. (2n=38)

Figs. 15-25. Micrographs of somatic chromosomes at metaphase of 11 taxain the family Magnoliaceae. 15. Manglietia
yuyuanensis (2n=38). 16. Manglietia forrestii (2n=38). 17. Manglietia fordiana (2n=38). 18. Manglietia conifera (2n=38).
19. Manglietia glauca (2n=38). 20. Manglietia ovoidea (2n=38). 21. Manglietia decidua (2n=38). 22. Manglietia
maguanica (2n=38). 23. Manglietiastrum sinicum (2n=38). 24. Magnolia tripetala (2n=38). 25. Magnolia fistulosa
(2n=38).

Scale bar=5 pm.
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(1998a) (2003)
5 1
1 3 ( l) 1
( ; :
2003)
1 ZB 1
, 2A 1A , Dandy(1964) Chen Nooteboom(1993)
(1996) : )
, Michelia L. ,
, (Nooteboom, 1985;
, 199743, , 2003) Figlar(2000) :
, subgen. Yulania )
(Qiu et a., 1995;
Qiu & Chase, 1995; , 1999; Shi et al., 2000; Uedaet a., 2000; Kim et al., 2001)
, 6 , : (1
—
26-33 8 26. (2n=38) 27. (2n=38) 28.
(2n=114) 29. (2n=38) 30. (2n=114) 31. (2n=114) 32. (2n=38)
33. (2n=38)

Figs. 26-33. Micrographs of somatic chromosomes at metaphase of 8 taxa in the family Magnoliaceae. 26. Magnolia
odoratissima (2n=38). 27. Magnolia delavayi (2n=38). 28. Magnolia campbellii (2n=114). 29. Talauma hodgsoni (2n=38).
30. Parakmeria yunnanensis (2n=114); 31. Parakmeria lotungensis (2n=114). 32. Kmeria septentrionalis (2n=38). 33.
Alcimandra cathcartii (2n=38).

Scale bar=5 pm.






, Magnolia sargentiana Rehd. & Wils. ( ) M. campbellii
Hook. f. & Thoms.( ), M. denudata Desr.( , ) M. liliflora
Desr.( ) M. biondii Pampan. ( ) M. x soulangeana
Soul.-Bod.( ) ( , 1985, 1989)
(1996) 2 4 6 4
; ( 1.6
' 1A, 2A 2B
4 1
, (1996)
3
8 1
Manglietiastrum Law 1 Nooteboom(1985)
, Chen Nooteboom(1993) ( , 2000; Li &
Conran, 2003) ( , 2000; Kim et ., 2001)
Parakmeria Hu & Cheng Pachylarnax Dandy
(2001) :
2A ] ]
( , 1997b) :
S (1985)
Parakmeria omeiensis Cheng (2n=76), (2002)
(2n=114)
-
34-42 9 34. (2n=38) 35. (2n=38) 36.
(2n=38) 37. (2n=38) 38. (2n=38) 39. (2n=38) 40. (2n=39) 41. (2n=38)
42. (2n=39)

Figs. 34-42. Micrographs of somatic chromosomes at metaphase of 9 taxa in the family Magnoliaceae. 34. Michelia
xanthantha (2n=38). 35. Michelia maudiae (2n=38). 36. Michelia lacei (2n=38). 37. Michelia yunnanensis (2n=38). 38.
Michelia doltsopa (2n=38). 39. Michelia coriacea (2n=38). 40. Paramichelia baillonii (2n=38). 41. Tsoongiodendron
odorum (2n=38). 42. Liriodendron chinense (2n=38).

Scale bar=5 pm.



60
(1984)
(1951) :
Talauma Juss. ,
, 60 1 ,
, , Magnolia hypoleuca Sieb. & Zucc.,
46° : 1 30° ,
Dandy(1964) (1995) ,
Nooteboom(1985) Chen Nooteboom(1993)
2A 2B , ;
KmeriaDandy 2-3
, 1
2B Alcimandra Dandy 1,
2B Paramichelia HuU 3 ,
L 1 l
2B Tsoongiodendron Chun , 1,
) 2B
2 E
2A
(1996), 1, )
8 (1998¢c) 8 8

Agababian V S. 1972. Pollen morphology of the family Magnoliaceae. Grana 12: 16-176.

Azuma H, Thien L B, Kawano S. 2000. Molecular phylogeny of Magnolia based on chloroplast DNA
sequence data (trnK intron, psbA-trnH and atpB-rbcL intergenic space regions) and floral scent
chemigtry. In: Liu Y-H, Fan H-M, Chen Z-Y, Wu Q-G Zeng Q-W eds. Proceedings of the International



Symposium on the Family Magnoliaceae. Beijing: Science Press. 205-209.

Azuma H, Garcia-Franco J G Rico-Gray V, Thien L B. 2001. Molecular phylogeny of the Magnoliaceae: the
biogeography of tropical and temperate disjunctions. American Journal of Botany 88: 2275-2285.

Baranova M. 1972. Systematic anatomy of the epidermis in the Magnoliaceae and some related families.
Taxon 21: 447-467.

Baillon H E. 1866. Sur lafamille des Magnoliaceae. Adasonia 1: 133-192.

Ca X ( ), HuZ-H ( ). 2000. Comparative studies on leaf structure and oil cells of the Magnoliaceae
in China. Acta Phytotaxonomica Sinica ( ) 381 218-230.

Canright J E. 1955. The comparative morphology and relationships of the Magnoliaceae, 1V. Wood and nodal
anatomy. Journal of Arnold Arboretum 36: 119-140.

Chen B L, Nooteboom H P. 1993. Notes on Magnoliaceae I11: the Magnoliaceae of China. Annas of the
Missouri Botanical Garden 80: 999-1104.

Chen R-Y ( ), Chen Z-G ( ), Li X-L( ), Song W-Q ( ). 1985. Chromosome numbers
of some speciesin the family Magnoliaceae in China. Acta Phytotaxonomica Sinica ( ) 23:

Chen R-Y ( ), Zhang W ( ), Wu Q-A ( ). 1989. Chromosome numbers of some speciesin the
family Magnoliaceae in Yunnan of China. Acta Botanica Yunnanica ( ) 11: 234-238.

Chen R-Y ( ), Song W-Q ( ), Li X-L ( ), Li M-X ( ), Liang G-L ( ), An Z-P
( ), Chen C-B ( ), Qi Z-X ( ), Sun Y-Z ( ). 2003. Chromosome Atlas of Mgjor
Economic Plants Genome in China. Beijing: Science Press. 3: 395-406.

Chen Z-Y ( ), Law Y-W ( ), Chen S-J ( ), Huang S-F ( ). 1989. The chromosome
numbers of Magnoliaceae. Acta BotanicaAustro Sinica ( ) 4. 67-74.

Chen Z-Y ( ), Law Y-W ( ), Chen S-J( ), Huang X-X ( ). 1990. Chromosome data
of some Chinese magnoliaceous plants. Acta Botanica Austro Sinica ( )
6: 50-53.

Dandy JE. 1927. The genera of Magnoliaceae. Kew Bulletin 7: 257-263.

Dandy J E. 1964. Magnoliaceae. In: Hutchinson J ed. The Genera of Flowering Plants. Oxford: Clarendon
Press. 1: 50-57.

Figlar R B. 2000. Proleptic branch initiation in Michelia and Magnolia subgenus Yulania provides basis for
combination in subfamily Magnolioideae. In: Liu Y-H, Fan H-M, Chen Z-Y, Wu Q-G Zeng Q-W eds.
Proceedings of the International Symposium on the Family Magnoliaceae. Beijing: Science Press. 14-25.

Figlar R B, Nooteboom H P. 2004. Notes on Magnoliaceae V. Blumea 49: 87-100.

Frodin D G, Goveerts R. 1996. World Checklist and Bibliography of Magnoliaceae. Great Britain: Whitstable
Litho Printer Ltd. 24-49.

Goldblatt P. 1984. Index to Plant Chromosome Numbers 1979-1981. Missouri: Missouri Botanical Garden
240-241.

Goldblatt P. 1988. Index to Plant Chromosome Numbers 1984-1985. Missouri: Missouri Botanical Garden
142-143.

Goldblatt P. 1990. Index to Plant Chromosome Numbers 1986-1987. Missouri: Missouri Botanical Garden
122-123.

Goldblatt P. 1991. Index to Plant Chromosome Numbers 1988-1989. Missouri: Missouri Botanical Garden
131-132.

Gong X ( ), Lu Y-X ( ), Zhang Y-P ( ), Wu Q-A ( ), Yue Z-S ( ). 1999.
Discovery of 3—7 ovules in one carpel of Magnolia delavayi. Acta Botanica Yunnanica ( )
21: 173-176.

Gong X ( ), Pan Y-Z ( ), Yang Z-Y ( ). 2001. The cross-compatibility of Magnoliaceae. Acta
Botanica Yunnanica ( ) 23: 339-344.

Gong X ( ), Shi SH ( ), Pan Y-Z ( ), Huang Y-L ( ), Yin Q ( ). 2003. An

observation on the main taxonomic characters of subfamily Magnolioideae in China. Acta Botanica
Yunnanica ( ) 25: 447-456.

Hong D-Y ( ). 1990. Plant Cytotaxonomy. Beijing: Science Press.
Hu H-H ( ), Cheng W-C ( ). 1951. Parakmeria, a new genus of Magnoliaceae of southwestern
China. Acta Phytotaxonomica Sinica ( ) 1

Janaki Ammal E K. 1952. The race history of Magnolia. Indian Journal of Genetics and Plant Breeding 12:


http://www.plantsystematics.com/qikan/manage/wenzhang/f990059.pdf
http://www.plantsystematics.com/qikan/manage/wenzhang/f850019.pdf
http://www.plantsystematics.com/qikan/manage/wenzhang/FL1-1-1.pdf

62 44

82-92.

Keng H. 1978. The delimitation of the genus Magnolia (Magnoliaceae). Garden’'s Bulletin, Singapore 31:
127-131.

Kim S, Park C W, Kim Y D, Suh Y. 2001. Phylogenetic relationships in family Magnoliaceae inferred from
ndhF sequences. American Journal of Botany 88: 717—728.

Kunihiko U, Jun Y, Minoru N T. 2000. Molecular phylogeny of the Magnoliaceae. In: Liu Y-H, Fan H-M,
Chen Z-Y, Wu Q-G Zeng Q-W eds. Proceedings of the International Symposium on the Family
Magnoliaceae. Beijing: Science Press. 205-209.

Law Y-W ( ). 1984. A preliminary study on the taxonomy of the family Magnoliaceae. Acta
Phytotaxonomica Sinica ( ) 22: B=109]
Law Y-W ( ). 1996. Magnoliaceae. In: Flora Reipublicae Popularis Sinicae ( ). Beijing:

Science Press. 30 (1): 82—199.

Law Y-W. 2000. Studies on the phylogeny of Magnoliaceae. In: Liu Y-H, Fan H-M, Chen Z-Y, Wu Q-G Zeng
Q-W eds. Proceedings of the International Symposium on the Family Magnoliaceae. Beijing: Science
Press. 3-13.

Law Y-W ( ), XiaN-H ( ), Yang H-Q ( ). 1995. The origin, evolution and phytogeography
of Magnoliaceae. Journal of Tropical and Subtropical Botany ( ) 3: 1-12.

LiJ( ). 1997a. Some notes on Magnoliaceae from Yunnan. Acta Botanica Yunnanica ( ) 19:
131-138.

Li J( ). 1997b. A cladigtic analysis of Magnoliaceae. Acta Botanica Yunnanica ( ) 19:
342-356.

Li J, Conran J G 2003. Phylogenetic relationships in Magnoliaceae subfamily Magnolioideae: a
morphological cladistic analysis. Plant Systematics and Evolution 242: 33-47.

Li JQ ( ), He Z-C ( ). 2003. Meiosis observation and chromosome configuration analysis of
Magnolia denudata. Acta Phytotaxonomica Sinica ( ) 41:

Li M-X ( ), Chen R-Y ( ). 1985. A suggestion on the standardization of karyotype analysis in
plants. Journal of Wuhan Botanical Research ( ) 3: 297-302.

Li X-L ( ), Song W-Q ( ), An Z-P ( ), Chen R-Y ( ). 1997. The karyotype
comparison among some species of Manglietia in China. Acta Scientiarum Naturalium Universitatis
Nankaiensis ( ) 30 (4): 109-112.

Li X-L ( ), Song W-Q ( ), An Z-P( ), Chen R-Y ( ). 1998a. Karyotype analysis of
some species of Magnolia in China. Acta Botanica Yunnanica ( ) 20: 204-206.

Li X-L ( ), Song W-Q ( ), AnZ-P( ), Chen R-Y ( ). 1998h. The karyotype analysis
of Michelia (Magnoliaceag) in China. Acta Phytotaxonomica Sinica ( ) 36:[[25=128]

Li X-L ( ), Song W-Q ( ), An Z-P( ), Chen R-Y ( ). 1998c. Karyotype comparison
between generain Magnoliaceae. Acta Phytotaxonomica Sinica ( ) 36: E3Z=237]

Meng A-P ( ), He Z-C ( ), Li JQ ( ), Wang H-C ( ). 2004. Karyomorphology of
three Manglietia (Magnoliaceae) species. Acta Botanica Yunnanica ( ) 26: 317-320.

Nooteboom H P. 1985. Notes on Magnoliaceae. Blumea 31: 65-121.

Praglowski J. 1974. World Pollen and Spore Flora. Stockholm: Almgvist & Wiksell. 3: 1-44.

QiuY L, Chase M W, Parks C R. 1995. A chloroplast DNA phylogenetic study of the eastern Asia-eastern
North America digunct section Rytidospermum of Magnolia (Magnoliaceae). American Journal of
Botany 82: 1582-1588.

QiuY L, Chase M W. 1995 . Molecular divergence in the eastern Asia-eastern North America digunct section
Rytidospermum of Magnolia (Magnoliaceae). American Journal of Botany 82: 1589-1598.

Shi S-H, Huang Y-L, Pan H-C, Zhang Q, Chen T, Chang H-T. 2000. Preliminary study on the phylogeny of
Magnoliaceae inferred from sequences of the matK gene of chloroplast DNA. In: Liu Y-H, Fan H-M,
Chen Z-Y, Wu Q-G Zeng Q-W eds. Proceedings of the International Symposium on the Family
Magnoliaceae. Beijing: Science Press. 215-218.

Shui Y-M ( ), Chen W-H ( ). 2003. A new species of Manglietia (Magnoliaceae) from SE Yunnan
in China. Bulletin of Botanical Research ( ) 23: 129-130.
Sima Y-K ( ), Wang J ( ), Cao L-M ( ), Wang B-Y ( ), Wang Y-H ( ). 2001.

Prefoliation features of the Magnoliaceae and their systematic significance. Journal of Yunnan University
Natural Sciences ( ) 23: 71-78.


http://www.plantsystematics.com/qikan/manage/wenzhang/f840018.pdf
http://www.plantsystematics.com/qikan/manage/wenzhang/41-4-3.pdf
http://www.plantsystematics.com/qikan/manage/wenzhang/f970025.pdf
http://www.plantsystematics.com/qikan/manage/wenzhang/f970026.pdf

1 : 63

Stace C A. 2000. Cytology and cytogenetics as a fundamental taxonomic resource for the 20th and 21st
centuries. Taxon 49: 451-477.

Stebbins G L. 1971. Chromosomal Evolution in Higher Plants. London: Edward Arnold Ltd.

Tanaka R. 1971. Types of resting nuclei in Orchidaceae. Botanical Magazine (Tokyo). 84: 118-122.

Tanaka R. 1977. Recent karyotype studies. In: Ogawa K, Kurosumi |, Koike S, Sato M eds. Plant Cytology.
Tokyo: Asakura Shoten. 293-326.

Tucker SC. 1977. Foliar sclereids in the Magnoliaceae. Botanical Journal of the Linnean Society 75: 325-356.

Ueda K, Yamashita J, Tamura M N. 2000. Molecular phylogeny of the Magnoliaceae. In: Liu Y-H, Fan H-M,
Chen Z-Y, Wu Q-G Zeng Q-W eds. Proceedings of the International Symposium on the Family
Magnoliaceae. Beijing: Science Press. 205-209.

Wang Y-L ( ), Zhang S-Z ( ), Cui T-C ( ). 2003. The utility of trnL and trnL-trnF IGS in
phylogenetic analysis of Magnoliaceae. Acta Botanica Boreali-Occidentaia Sinica ( ) 23
247-252.

Wang Y-L ( ), Zhang S-Z ( ), LiY( ), Zhang W-H ( ). 2005. Chromosome numbers of
13 taxa and 12 crossing combinations in Magnoliaceae. Acta Phytotaxonomica Sinica ( )
43:545-551

Wei F-N ( ). 1993. A new species of Manglietia Bl. from Guangxi. Guihaia ( ) 13: 5-6.

Wei Z-X ( ). 2003. Pollen Flora of Seed Plants ( ). Kunming: Yunnan Science
& Technology Press. 12-14.

Wu SM ( ), Li Z-L ( ). 1989. Spiral thickenings of vessel elements in Magnoliaceae in China
ActaBotanica Sinica ( ) 31: 280-284.

Xu F-X ( ), Chen Z-Y ( ), Zhang D-X ( ). 2000. A cladigtic analysis of Magnoliaceae.
Journal of Tropical and Subtropical Botany ( ) 8: 207-214.

Zhang B ( ). 2001. Systematic development of Magnolia. Guihaia ( ) 21: 195-197.

Zhang G-L ( ), Gong X ( ), Yue Z-S ( ). 2002. The application of cytologica early
identification in cross breeding of Magnoliaceae. ActaBotanicaYunnanica ( ) 24: 659-662.

Zheng Q-Y ( ). 1995. A new specific name of Manglietia. Acta Phytotaxonomica Sinica (

)

Zeng Q-W. 2000. RAPD analysis on phylogeny of subtribe Michelinae. In: Liu Y-H, Fan H-M, Chen Z-Y, Wu
Q-G Zeng Q-W eds. Proceedings of the International Symposium on the Family Magnoliaceae. Beijing:
Science Press. 228-234.


http://www.plantsystematics.com/qikan/manage/wenzhang/f950011.pdf
http://www.plantsystematics.com/qikan/manage/wenzhang/f950011.pdf

	1  材料和方法
	2  结果
	3  讨论

