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Abstract; The morphology of somatic cell chromosomes, meiotic pairing behavior in pollen
mother cells (PMCs) ,and pollen development of Aglaonema modestum Schott ex Engl. were
investigated. The results showed that; (1) the number of somatic cell chromosome for wild
individuals was 2n =40 and cultivated individuals was 2n =60; (2) at diakinesis |, cultivated
individuals presented trivalent synapsis; ( 3) at metaphase |, 20 bivalents were at the
metaphase equatorial plate and 20 univalents were distributed at random, and the cultivated
individuals were triploid; (4) at anaphase |, wild individuals possessed chromosome bridges,
with a ratio of 10% , cultivated individuals were 3% , with lagging chromosomes, micronuclei,
and fragments; (5) at the tetrad stage, the tetrads of wild individuals were normal, while
cultivated tetrads and abnormal polyads; (6) pollens were spherical and ftrinucleate, with
2.18% of wild individual pollens abortive and 88.29% of cultivated individuals abortive;
(7)each fruit of wild individuals contained one seed, while no seed was observed in the
cultivated individuals.
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(A. tenuipes Engl. ) Bifh, Bl & 2 TRET K.
M EARER(ET RA) ) &AM AR
G H X 43 A5 3, O F 4 B Ak (33K 500 ~
1700 m) TEFE REBHEEY, i R E %
WA EE N T =0 B R AR IR
1500 mAA  FEAENRT H R, MEERNBELF
S aE /N IRA X5, 55 # R i
ki 2/3, GEWMIEFE S hEBEREME,

FFRAFEE XA P HEFE % (The Chinese
Evergreens) , i 7E i [ 9 4L 3% 35 7 524K, B B
BYE AR, BEJG A A BRYN (1885 4F ) T £ i 31 X
(1930 45) M, XA REH T R ITEFHRT
B2 1903 4, Brown @i HEA K 3 Hin4s,
INAZHETEANREFERN, M2 FHRIFH,
(USEER 2537 ) (1932) 1B 8 T &% Fh A 25 19 R F
BB IGIT ORI . MR R M R E D
JEdL, Merrile (1923,1932) (A W #E AR A 2 iR B
FETHR), BIBED e, TR BEAEF LE
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HEFEEAT . BAVIREE DI B R B R AE S
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FARTEFFEMBEIM(AXEER) ML, TR
TTAEE DL R A IR A 6 R 26 2 3245 3 B9 3 i b
BT BE 5 8 B B5E 7 Mg = LB A4
M) BRI

BRAMERENSNG A —LGE , [E e fafk
YR x=8 M x =20 WH, ek BEHR2N=
16, 14, 22, 40, 42, 56, 60, 80, 100, 120 (70,
110) BHRE , B A E Y RpRI A A AR 7 (2, 3,
4x, 5x, 6x) , [F—Fh A [F] BB BA A 5 40 f 2 Y
WIE, w0 A. nitidum(2x, 3x, 4x).A. simplex(2x,
3X)F A. treubii(2x., 4x) , I R ITEFRIEMHPLRE
AEBARE,  2n =60, R T+ EF A4 R e o A%
HBHiE

EWNRBRT R TEFT ZRBIER LIS
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LM R T F ( Aglaonema modestum
Schott ex Engl. ) BFAEMEMRER B ) A E AR
LIS 51 X, BRI P 8 BRIl # A
Y B A X R . BPAE AR R (R4 001) F1
TR (N @A 002) WAEIERA, 77 5 T B3Il
¥R (SZG) Il , SIS A 3 T Rl
Y EE IR,

200946 A 20 HRJ AT EFTHAEMM
T B89 & BOAR AR, 72 0. 1% By Bk K il 8% F0
0. 002 mol/L 8- &msmiiE AW (1:1) hHi4b 3
3 h, RIBEREE 1 h, RERATKZEE( 1) BiF
6 min, REMAGEER . BB TIRZMEMR
FRFAERIES BE4T, F 2000 4E 2 A 24 H B4
BEAERY , MBI A VB8 53 0 B4 /NEZ , UK
BEER - LK ZBE(1:3)ExE 2 h KL b, Jefaihmls
RAEEERE Giemsa Refa k'™ , NATFREH
HEHLEERABRFLER ., Zeiss BE
Hk, MR

2 HERWMSH

2.1 @B RiZE

AR BB RN ) 7R JT A B AR B (A 4t P
BEEE 2n=40(ER | : 1), v ERME, HE
F2n=60(EIR Il : 13) , REABFAF N A5, 3
R =0, AR ek R R 2n =
2x=22m +18sm(E R | : 2) , ik E K21k
JBEAE 2.99 ~10.23 pm, & Hh{EAF 4L 7E 1. 04 ~
3. 07, HAMN R EESEHINE 1 RIEFH P L e
P ER ARG EY 3. 42 ~13. 84 um,
2.2 EMBHARBHSRERE
2.2.1 BESHWH | BE

TR TR B A R RS R A B 40 B o0
SUELRHAI AR R B X B S 2R e e ik S D
YRS (B |- 3B I : 15) s Xk
B E B R (ER | 4B 17) %
R gE BB, B AR N R 3 o A ik (B iR
| : 5),#IBFPHBIE Z¢, B =ik i Fn sy
(BRI : 18),
2.2.2 BESHEDPH | faE

SRR N 20 AR (EIRR | - 6) o #RIERD
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R1 I'EREBEHEMPRXEFSY
Table 1 Karyotypic parameters of wild individuals of
Aglaonema modestum Schott ex Engl.

i FEXHBE(% ) B <y
No. Relative length Arm ratio Type
1 3.79 +3.95=7.74 1.04 m
2 3.00 +3.93 =6.93 1.31 m
3 2.94 +3.49 =6.43 1.19 m
4 2.61 +3.69=6.30 1.41 m
5 2.54 +3.36 =5.90 1.32 m
6 1.81 +3.90 =5.71 2.16 sm
7 1.70 +3.72 =5. 41 2.19 sm
8 1.97 +3.30=5.27 1.68 m
9 1.53 +3.51=5.04 2.30 sm
10 2.22 +2.75=4.97 1.238 m
11 1.83 +3.07 =4.90 1.68 m
12 1.37 +3.52 =4.89 2.57 sm
13 2.13+2.65=4.78 1.24 m
14 1.68 +3.03 =4.71 1.81 sm
15 1.08 +3.32 =4.40 3.07 sm
16 1.18 +2.72 =3.90 2.31 sm
17 1.38 +2.52 =3.90 1.83 sm
18 1.47 +2.04 =3.51 1.39 m
19 1.14 +1.88 =3.02 1.64 m
20 0.73 +1.54=2.26 2.1 sm

20 MR HES) F AR TE AR L, 20 AN K BCXT A BT
PRBENLS 0 TRk (BRI : 19; BRIl 25) , Jefa
BB S R 20 A4 (R F0 20 AN Bp R (AR I
20) , 5 Srivastava fRiE" —3, EHFIEHE 3
AYefafhe 2 YR A M R ik R EBRSTE R
TR, BT — Gkl R kR RAEBKS
T B
2.2.3 BESHEFHA I
S A TR IR G ik 2 B8, R e e R (B AR
| :7),JLEKN 10%, FREFPRadsr (BRI
21) JLE N 3% , H oy et s ik, SRR BT
(BRI : 22) . Brflt e 2 TIEp sk e 6 sk
) A T B BN, ZE B N R A — IR STHTE
1ANE 2 N E LR G B SR T 1 DNBCR B 2R
Wik, LR R Rk RPN T
B WG, B TRV EA— kA
Wi R M- BER S ELF IR . BRI S
B ZRR AR B A, F a5
Prik BB R AR (BRI : 21) Qe fa fki 5 70

TR R FE R | AT B (AR I -
22),
2.2.4 FHESHEDHAI

A Fp Y AR (B | : 8) , FRITFE
AR TRAS AT AR EE L, 758 5 5
ER7 N @i S =T LR e SR ) Wb =]
B (B I 26.27) B8 | BB RE RS
B5EaBNRaRIEE, RULEKRIBEARE,
gl A (BRI : 23),
2.2.5 M45ERHA

BRI N AT EN R BN R AL
MFRRHESI(BIRR | : 85 AR Il 30) , F3EFRFEE T/
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BARZE, i | A | AR R &S
Jefa ik, BE — 53 IO 23 PR B T B T R S T 40 e
BAMNE R X —B AR BIR B 5548 i Ik sk &
SR (ERR I: 29),
2.3 #EMERE

AR R NMITFEIHRELINKEN
=HIMB SBIER , ST T 1284 N ER, WE N
2. 18% o FRILFP NI BEHH R /M EFEFEB RN
B/ N RN /M (B RR 1 31) L7
FF/NA—— B T T 4 G a4 B A F
MM AE SRR, DR/ NMIFRA
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KRB, B MR, 2R NI, 40 fx
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W& %% 88.29%
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3.1 I'FREBERMEEHER

"R TI4EH IR (Aglaonema) 53 KMl — B
UL RARN KB E TARMAE , HiX
B—EMHIE% R Aglaodorum TE R 73K ARG
I IHIFAE—#E, 0. Schott!"™ ¥ i /B 5 HiE %8
Aglaodorum {gR—EJE Sbutr. Anaporinae B T
BEHMZEH Tribus Philodendreae; Engler™ g7 1~
KITEF TR Subfam. Aglaonemoideae , B4
KT EFE Trib. Aglaonemeae Fl Trib. Dieffen-
bachieae; Engler!'™ 0k L Wi 8 T EME A
Subfam. Philodendroideae ; Grayum'"®’ #14% K. 8 F
Subfam. Calloideae; Bogner #1 Nicolson'™’ ¥% F§
Engler™ gyl K% B R4 BB TEARETE
BhsMayo U M R ITEER SHIESLEERN
Subfam. Aroideae H1 ) — M E, LA BB A [B] 4 F
WHREERRGEMREFE BT, B FRH
ERSHIE%E Aglaodorum REARF RS
FMAE, BEREEFENRGETHE—E. EF
SHRERFRAR LRANBHARETHEREH

Aglaodorum 43 A5 T B BE JE 74 Y 45 1) 25 B
Lok PO A BREE I B R, LR M e e iR B R
2n=40, AT ERWEAKERE—BEFE
SN BE A Yk BIRE RN FAIA 16
T, ZEFPELL 2n =40 2h £, — 2R ER [6 B B
FBAA G ES, IR /KR SR
F(RFE2), RAPENRETEE -~ LHEETER
38, 0 A. pictum Kunth(2n =16,2n =42) , A.
simplex Blume(2n =42) , 3 N ZEH L6
PREBCH x =8, %F A. pseudobracteatum(2n =64)
L& A. commutatum Schott(2n =80) 3R iE H 18
HiZE e k2% x =8, Nicolson (1969 ) i\ K
BHIM R A EEHIREN 2n=16 RAB/IEE
PISEHYIESE , MAGE R RN 2n =42, 56, 62 £
ORI, AR EERE S EHR S
ARRA. REHE R TEFTHEYERARA
PRARIE

xR2 "EREBERGARIZEFEBRFE
Table 2 Chromosome number and polyploidy
variation of Aglaonema

ROERH
Aglaonema Chromosome ;
number Polyploidy

A. brevisapathum Engl. f.

hospitum Nicolson 40 2x

14,118 ~

A. commutatum Schott 120.120 6x
A. commutatum Schott var.

maculatum Nicolson 100 5x
A. costatum N. E. Br 40 2x
A. costatum N. E. Br var.

foxii Engl. 40 2x
A. crispum Nicolson 60 3x
A. haenkii Schott 60 3x
A. marantifolium BI. 56 3x
A. marantifolium BI. var.

curtisii 40 2x
A. modestum Schott 60 (54.56. 3x

ex Engl. 58.60.62)
A. nitidum Kunth 40.60.80 2x.3x.4x
A. nitidum Kunth var. nitidum

f. curtisii Nicolson 40 2x
A. pictum Kunth 40 2x
A. siamense Engl. 40 2x
A. simplex BI. 40.60.110 2x.3x
A. treubii EQl. 60.70.80 2x.4x

¥E: 3Bk A Index to plant chromosome numbers, B B %8
PRERER A RIS, TRE S AR A T HREREESE SR

Note ; Data cited in index to plant chromosome numbers,
and the majority of material are cultivated and probably
different from wild material.

Chum s 1~ R 7 4E 5 19 e kB B 64T T
iE(2n =54, 56, 58, 60, 62) , @ ik¥ B A~
.o Srivastaval’ S I AR I 4F T Hk S M MR U 3K 4
BT TR, ROE B4 P | e lkBk S
F2011 +20 | ,IAAFRERT R ATEBTEIRE=
Bk, x =20, RELBBIBXHMARERGHEAR—
B, WATEE X E A ARG AR E B
B | 298 | ABERLAEERSBRONE, KR
2n =40 ,{CA MBS, i | ity By 20 4
TR, Hogh B 4§ Srivastava x =20 WA, 45
A Pritzer!"’ %t A. simplex(2n =60 ) W 54> B4 47
BIWLEE , RBEHHA | 20 DN (R HED) FaRER L,
20 ENIRRENL 20 A5 F Itk , RIEH BT, A4
ST A simplex T AR JT4EH R IER BBEL S
YRR L R B 2B, A%t
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RITER B ARG R BRI 5T LA R % B
Yot fRE BHGE , RATA N %8 i Y R B B0 1%
b x=20,

3.2 =REEI"FFEENERREHLEN

SRERT R TS B RIS U T H g A
B, BRI fiE R YL G A A E
W, BB ITARE R ERY N =%
—HHEE . KIE=ARBE S SRR S a ki
B, —HrRHEFIFE R B b, T SRR RE DL R R AR
TEAR B 47, T CAHERR 3 i R R U5 ik 55 — A
WRIEFR ARk , BL7E B 4R 550 R U8 U A% e 3 2
W, BRTEARE AR R TEF WIRE; 53—
I REEE R AT ET MR REETRE
S A BB, IR R B MR SR, o —
FRBEH BT 553 — T BRNETHE RN A
TFTRBBRABTH =R, | RKIEFRIGIER
b RN TR RIALE, BRI HAAE , MBSk
ROFFMEAEEZ TR R (RFERAFERFH) 45
Ja R MR B . HILXFER MM R
TEBAERB BRI E T —F (20 8H) £
B TFEZBENREFERATREB M=
REER TREERZ . A —FREAEER S
EIFR AT R F A=A e R ek
T B R IR DU £ i, IR DA R 5 o — A3
R EABH =B, =BT R TEF B
PG AR AR R EAER S =R, R E
MR R R R BE A L, A T R

Thompson F Lumaret A %", B R R k&
RGBT RBE(2n) BLF BB W F=4E R,
B EFHEREHNSEEAYE T AAREN
RBHI T B9 & A2, Ramsey A K™, X FT R
RETFEREHE T RNWGFE, BENEREHENE
BB IR G, ik 2n B F ek H A T h BEFe
FHFEERE T TR, R 2n EFH
Pk SEREE 2R R, BAB ERE
FEAR LA R = T = A R AR A AR R & R ST R
— W&

HTFZFBEREBRESHEH | I Rakk
T RERAE, F=E T REYMRANEYERT,
Wi RAREERT, =R E R R alk
HRAAR BRI 0. 20, 3n RIEBEHE
BeF , AT 7= A A ) A5 S IR B A AR b 7 s =4

WA R4 ZAE, BB A B, WERA G A
commutatum(2n =6x =120) , /NE-T-TEE 5 34
WARPRAUE , MARLA R MW, UESTH LM
HEHENER. Bk, =/ EY R 2 AR
R AR P REE P ARRER.

BEHK:

[1] Govaerts R, Frodin D G. World Checklist and
Bibliography of Araceae ( and Acoraceae) [M].
Kew: Royal Botanic Gardens,2002.

(2] ZE PEEYEIM]. JEE: B2 H R4, 1979,
13(2) : 43-44.

[3] Brown N E. Aglaonema acutispathum( J]. Gardener’s
Chronicle,1885,24 . 39.

[4] Smith C N,Scarborough E F. Status and development
of foliage plant industries[ M]/# Joiner J ed. Foli-
age Plant Production. Englewood Cliffs; Prentice-
Hall, 1981 1-39.

(5] Z=fk2:, BRI FH. 56 THE 9 8% 2 44T 09 4 M 4L [R) B
[J]. RN ,1985,3(4) . 297-302.

(6] KB HYREERPAEEARIM] LR Fl2Ed
R4t ,1982. 99-114.

[7] Srivastava S. Meiosis in allotriploid Aglaonema
modestum Schott[ J]. Sci Cult,1982,48(10) ; 67—
368.

(8] ZE@h%,5kd0y =Bt FH e 4R =M J].
#4%£,1982,4(5) : 19-21.

[9] Nicolson D H. A revision of the genus Aglaonema
(Araceae)[ M]. Washington; Smithsonian Institution
Press,1969: 6-8.

[10] Schott H W. Prodrom us Systematics Aroidearum
[M]. Vienna: Mechitharisticae Press, 1860;: 1 -
602.

[11] Engler A. Vergleichende untersuchungen Uber die
morphologischen verhaltnisse der Araceae. | .
NatUrliches system der Araceae [ J]. Nova Acta
Acad Caes Leop-Carol German Nat Cur,1876,39;
133-155.

[12] Engler A. Araceae-Pars generalis et index familiae
generalis[ M]# Engler A, ed. Das Pflanzenreich.
Berlin; W Engelmann,1920,74(V,23A) . 1-71.

[13] Grayum M H. Evolution and phylogeny of the
Araceae[ J]. Annals Missouri Botanical Garden,
1990,77 ;. 628-677.

[14] Bogner J,Nicolson D H. A revised classification of
Araceae with dichotomous keys[J]. Willdenowia,



3%

RWEYZER

F28H

(15]

1991,21,; 35-50.

Mayo S J, Bogner J, Boyce P C. The Genera
Araceae[ M]. UK: Royal Botanic Gardens Kew,
1997.

(19]

302-307.

Ramsey J, Schemske D W. Pathway, mechanisms
and rates of polyploid formation in flowering plants
[J]. Annu Rev Ecol Syst,1998,29 . 467-501.

[16] Chum S. La variation intra-individuelle du nombre [20] a4tk Y2 EEERANERSHEAIJ]. HH
chromosomique dans la famille des Aracees[J]. 254k ,2001,39(4) ; 357-371.
Bull Soc Bot France,1985,132(2); 73-79. [21] Z=W, A BEE SEAEE K EN AR AR
[17] Pfitzer P. Chromosomenzahlen von Araceae[J]. EEMEREBX[J]. =EEYHF,2007,29(1)
Chromosoma,1957 ,8: 436-446. 38-42.
[18] Thompson J D, Lumarel R. The evolutionary [22] RzZ¥,EME,KEE BEAHRA=SFIEEFHDT
dynamics of polyploid plants: Origins, establishment FE[J]. ok PlE,1998,34(4) . 22-31.
and persistence[J]. Trend Ecol Evol,1992,7 (9)
i B

B (1~12) : BET KA EFFARZ AR SANEH S HEAHH, 1. AR AEE 20 =40; 2. kAR
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FARERE, BRRBEYLA TR 20. 38 1,20 1 +20 I, 2053k Brig AR —hid, L&k B n i ; 21. )5
B0 HREER TS 0 B O HEER T R R B RN 22, 55T | CEESKBTIE A AR, A ET Sk BT is i 28. B
B R THEMNRAESEARS , RAESK SRS ERAE, BAE LI e EHRAE, RO
Sk s ol s 24. R

BNl (25 ~40) : BB KA FEFUR BARBE S HEMPHERE T, 25. BH |, RHFITHRER N M EFEE
PR TR B ; 26,27, Fr3i Il 5 28. WAMARSE , 78 2504 29. T4 ARHE , R KRB IKE BY I 533k 254045
30. UaHARRH 78 IEH B U445 31. BB FE I, /n K B/ MR T A Z A/ Y BBU/MMET ; 32. B M, m R E
SRz e 33. BHI/MET ; 34, B— P REREHI/NMET; 35 /METEARETH; 36. /METEARIEH; 37.
:éﬁﬂﬂg%,ﬂ?éﬁﬁﬂﬂﬂ*ﬂﬁ%ﬁﬂﬂﬂ; 38. AR 39. R L RA M EUNL; 40. RBIER, B 1 MEFRE
M2 AR T

Explanation of Plates

Plate | (1 —12) :Chromosome configuration of wild individuals of Aglaonema modestum Schott ex Engl. in mitosis
and meiosis. 1. Somatic cell chromosome,2n=2x=40; 2. Karyotype diagram of somatic cell chromosome; 3. Late
zygotene; 4. Early diplotene; 5. Diakinesis; 6. Metaphase |, showing 20 bivalents; 7. Anaphase |, arrow shows a
bridge; 8. Prophase Il ,arrow shows the bridge; 9. Prophase Il ; 10. Metaphase Il ; 11. Metaphase Il ; 12. Tetrad
stage

Plate I (13 - 24 ). Chromosomes configuration of cultivated Aglaonema modestum in mitosis and meiosis.
13. Somatic Chromosome cell; 2n =3x =60; 14. Interphase | ; 15. Late Zygotene; 16. Pachytene; 17. Diplotene;
18. Diakinesis, arrows show trivalents; 19. Metaphase |, showing bivalents at the metaphase equatorial plate and
univalents being distributed at random; 20. Metaphase | showing 20 univalents (thick arrow) and 20 bivalents (thin
arrow) ; 21. Anaphase |,thick arrow shows a bridge, thin arrow shows lagging chromosomes; 22. Anaphase |, thick
arrow shows micronuclei, thin arrow shows fragment; 23. At late metaphase Il , (daughter cell), thick arrow shows
chromosome,white arrow shows separation of daughter chromosomes, thin arrow shows chromosome fragment;
24 . Telophase I

Plate 1l (25 -40) : Meiosis of PMCs and pollen development of cultivated A. modestum. 25. Metaphase | , showing
20 bivalents at the metaphase equatorial plate and 20 univalents randomly distributed; 26,27. Metaphase |l ; 28.
Tetrad stage, showing polyad; 29. Tetrad stage, showing abortive tetrads and polyads; 30. Tetrad stage, showing
tetrad; 31. Showing two types of uninuclear microspore; 32. Abortive pollen, showing plasmolysis pollen and empty
pollen; 33. Early microspore; 34. Late microspore with a central vacuole ; 35. Mitosis of uninuclear microspore ,show-
ing prophase; 36. Anaphase; 37. Two-celled pollen with a vegetative cell and a generative cell; 38. Mitosi of gener-
ative cell; 39. Two sperm cells formed; 40. Pollen with two sperms and vegetative nucleus
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