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THE MORPHOLOGICAL VARIATION AND THE KARYOTYPICAL
CHARACTERS OF DENDRANTHEMA
INDICUM AND D. LAVANDULIFOLIUM

Wanc JiINwu  Yang J1 L1 Maoxue
(Department of Biology . Peking University . Beijing 100871)

Abstract  Dendranthema indicum L. and D. lavandulifolium (Fisch . ex Trautv.)
Ling et Shih are two species which are greatly variable in morphology. The
specimens collected from different habitats show distinct variation in characters
such as leaf division. leaf pubescence. size of capitula and number of capitula .
Some authors (Li 1983 : Du 1989 ; Nakata 1987} have studied the chromosome
numbers and karyotypes of D. indicum and D. lavandulifolium and reported the
basic chromosome number and polyploidy of these two species. But some ques-
tions, such as the patterns and trends of morphological variation, the relation-
ships between morphological and karyotypical variations and the phylogenetic
relationship between D. indicum and D. lavandulifolium remain unclear . Based
on wide field investigation and cultivation experiments, the present authors made
a thorough study on D. indicum and D. lavandulifolium from morphology.
cytology with reference to geographical distribution and habit conditions. The re-
sults show that the amount of leaf pubescence of D. indicum is closely related to
the water content in its habitat; the diameter of capitula decreases, while the
number of capitula of D. lavandulifolium increases with the increase in elevation.
Comparing the karyotypical constitution of diflerent populations' of D. indicum
and D. laandulifoium, the authors infer that natural hybridization, both
intraspecific hybridization and hybridization between D. indicum and D.
lavandulifolium . has played an important role in the origin of polyploids and in
the evolutionary process of karyotypes of D. indicum and D. lavandulifolium .

* 1990.10.11 ¥ . HEBRBEESWHWAE.
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By a synthetic analysis from morphology, cytology and geography. the authors
also suggest that D. indicun and D. lavandulifolium be sister species ,
derived from a common ancestor, and it is unreasonable to consider one of them
evolved from the other.

Key words  D. indicum; D. lavandulifolium ; Morphological variation ; Karyotype
KO A S M TE A5 T R0 40 MU E £ 5 0 BF 8 Dendranthema indicum L. fI H %8 D. lavandulifolium
(Fisch. ex Trautv. } Ling et Shih WEATHRAA BN BY. EEABHESHEERIED
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Table | Morphological and karyotypical characters of
R TEBRHRE | HEEE JARIEF
" " Degree of leaf Width of R H¥%E
_ﬂ 7 ] % K division bipinnatifid Leaf Number
Species Locality Alt () —BRAE | ZEIPK | lobe pubescence | of capitula
Pinnatifid | Bipinnatifid (mm) beneath
IF. A , N LEE
Jiangsu , AH?: ® — — nearly —
Nanjing Plain lobed glabrous
E. JHib ey HEHE
Jiangxi . 1,000 — - distinctly —
Mt .Lushan clef pubescent
FoR. ™M HEHE
A Guaned THE | _ N | _
D, indicum uangdong, oL et sparsely
Guangzhou am pubescent
Zhejiang , i et — — ditto —
Ningbo Plain ce
z3
il:ﬁ fF . gy AE
Jiangsu . “ — — ditto —
Jurong Plain clef
Jem, & -
450 E= 7] 1.0 — 1.5 "L 47
Beljing . divided arted ditto
Mt. Jinshan P
JbE AL KRR
B G PR RR | RE 20—25 | BE 55
eying. LAmpus | plain parted lobed ditto
of Peking Univ.
e, ARFWL #H B _ -
Henan, Mt. 1.500 parted dentate 15— 20 glr_ 9
) 1o
- Funiu
W, WA TR HR =
. S5— 3, E
D. lavanduli- |Henan. Mt . 600 parted lobed 1.3—3.0 dﬁl 26
. . 1o
Sfolium Jigong
T TR | KA | B e 2, | HE .
Shaanxi, Xian Plain parted dentate ’ ’ ditto
., A% IR =3 Fa 10— 1 5 = 2
Shaanxi, Xian  |Plain divided | parted ' ’ ditto
Bew, A% IR R ) 17— 2.0 At 25
Shaanxi.» Xian Plain parted dentate ’ ’ ditto
BT 8] B3 3 &
Sichuan, 1.800 parted dentate 1.7—2.2 Lﬁ] t 25
Hongchiba itto
. R WL w3 E .
600 —
Sichuan, Mt. parted dentate 20725 ﬁ.t Ly
Emei ditto
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RASHHIE S BRI AR L B
different populations of D. indicum and D . lavandulifolium
LREFHE | S8 BEA BHEE |THRE | REpe |(BREY | RiEHFFS
(em} Chromosome | Karyotypic Range of |Averageof| {& /8% |Karyotypic | Voucher
Diameter of |number formula arm ratio |arm ratio |Longest type
capitula chromo-
some/shorest
1.3 —1.5 I8 16m+ 2st 1.17 — 3.17| 1.48 1.87 2A DVi01
1.5 — 2.0 36 28m+ 6sm+2st |1.11 — 3.27 | 1.58 1.55 2A DV002
2.0 —2.2 36 I0m+dsm+2st | 1.07 — 3.64( 1.53 1.55 2A DV003
— 36 28m+ 8sm 1.04 — 2.56| 1.48 2.33 2B DV004
2.0—2.3 36 28m+ 8sm 1.10— 2.50 | 1.48 1.57 2A DVO0S
0.8 — 1.0 18 14m+ dsm 1.07 — 2.35| 1.50 1.52 2A DV06
1.2—1.4 18 t6m+ 2sm 1.06 — 2.53| 1.28 1.59 2A DV007
0.8 — 1.0 18 l4m+ 4sm 1.06 — 2.53 | 1.45 1.43 2A DV008
1.0 —1.2 18 14m+ 4sm 1.15— 2.42| 1.582 1.47 2A DV009
1.2—1.4 18 16m+ 2sm 1.07 — 2.13 | 1.2% 1.50 2A pvole
1.3 —1.5 18 14m+ dsm 1.10 — 2.14| 1.37 1.66 2A Dvol1l
1.0 —1.3 36 28m+ésm+2st [ 1.10 — 3.25| 1.59 1.41 2A DVo12
1.2—1.3 36 32m+ 2sm+2st £1.07 — 3.09 | 1.44 1.67 2A DVO13
1.2—1.4 36 24m+ 10sm+ 2stf 1.13 — 3.80| 1.75 2.25 2B DVOL4
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EREMERFEFOESE, o TEFLTESTEREHE R ERE S
MERZ, miEA B LGRSRR EA WA E. RIS, WA L.
T TSRO E LS MARRNIES, RRENENE. G2REMn 78 EF
THAMALER. HEAHDHNE. MARERIEE FEMARRROEERRNY
x=9, EEONNFE . NBRTHAN _FE ARERORREAR. FIFLEE —
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HENESERTERAAPMALE, —MERHRNABRA (KM — 1.5mm),
SREFEAD (BB 0.8 — 1.0cm ), FHEBEFTRME REIESF, 7 LAEL 10em’
RIS A AEFF 40 — 60 4~ H—FRR AR A BT (3 2mm DLE ), LRE
FRK (B 1.0— 1L.7cm), RBREREEHR, HEBHR, £LH410em® MEE KN
AERF 20— 3041, TEREAARRALE. HHIABRERAKEHTEA x=9, [
BEA A5k, tENMGEE, AFERPRAKESA—EER (BE]).
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HHERCHEFN, SHEURHFEMEHERERY A LB, AEEATR
X 2GR RE Y 2 A4 T8, HEE N BT A AR Xt Lo 87, 7T LUB
EEMNARZLMRESMEE. Roldik, EHFHATHZERELTES. X FK
MAEHTERENS S EEREENG, AHRRMERE ERET R, HFERRRSIT
ERAS R, NREERIEE BiMggie. Bx KRB nMEERRT g R
EEIHE, REEFHONH NS ERER LR ALIREFEE HOEENER.
XEROERAM ARG, ARESRBEESFZ MR, WEFEMERNELLEZ.
M E R RE. HENHENS ARSI N ES, EII0ERUHE, X
HHFEGEECRERT K4 BRERK (ERE 198)TH, AFSSHEH
BEYIRE, SENMEFRELA TN EHTHYENS (EKBF 1990
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AEZXREMRIE. B ESARERATRERAS M REANEEER, MEAH—F
AR FPER, AN LA TR A Z B ME. (H i T R ok i 8] A DL
(bedn: mittis). GafESREMEAARG TR AR bE, fiZHmHh—49%
F, EEEESXMESHARY. < PEMYE > WEE SR\ S It
HIEENETF S HEOERM X AA R R REWTTRE RITANERAKRERN.
FTRMBERBHMOHRERENIG, HREFEBWR.
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HEMHERENE SR ESESE L ERE— 128, EMNMELXRE
B SPENTR &R A2 E R b IE? KRR AEITR LB R .

HA 2% - F (1978). Nakata % (1987 )R EF B HHRMMERT AN, =
EAHERFHMUEAT SRR EaNELEBEHITENARER. &
TR A REMERBN S, AREHPEANER, Bl - WNES LA,
FRM Y —ERHE, HAREABH, REFETHYESHENGEE. N —EPRHE
R EHAMTEREE. RZUATRE £ HHBEA MG FE BEBRY
RE PN EHR, fAN A& ECE SRR AR, Rtk BITARMA
AT HBOEATHRY, NABRANEESLE, FHLHARR, BERKRILE
b, BEEREERELSRAK, RUHEER, RALHTHHEL. X BT
RBERI SRS I IS, LR, Bk, RITAAEBRSH T HZRA AT EEE
WA XR, MR REEMAR—HAFEEROF SR, RREHH ARt
BECNFETBEROER. BRTER. 18044 FRRMELRAT, LR 5%
PEFIA R RRAE B S0 AN IE I A B S 45

EAEMARE AR RATFSNHHER ISR, HEMUEEE SIS E#
RIBRE AR 8. W FHHRTHNEMTRER, BE R4 T HLR RERRE.
TAIEFE N EY, AR AR R, SWASSBRA ML TER. L
BREFEA R, FeyE QLHRHYBRE 1982 AN R B ERD, 4
W EEH. BAREFERREHMR MK D, HAHERLHM FEH
Chrysanthemum nankingensis . MWGRUSIER, MR HE N _FE HEwFFHL
HIEE, BIFEE R —0R. HEAEASE. Ml 57 m BT
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B hf i AR Explanation of plates

Plate 1 Dendrantherma indicum L. collected fom: 1. Jiangsu. Nanjing; 2. Jangxi. Mt. Lushan:
3. Guangdong . Guangzhou; 4. Zhejiang . Ningbo; 5. Jiangsu, Jurong

Plate 2 D. lavandulifolium {Fisch . ex Trautv.} Ling et Shih collected from: 1. Beijjing. Mt. Jinshan;
2. Beijing . Campus of Peking University ; 3— 5. Shaanxi. Xi'an .

Plate 3 D . lovandulifolium colkcted from: 1. Henan., Mt. Funiu; 2. Henan, Mt. Jigong: 3. Sichuan,
Mt . Emei; 4. Sichuan . Hongchiba
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Wang Jin—wu et al.: The Morphological Variation and the Karyotype of
Dendranthema indicum L. and D. lavandulifolium Plate 1
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