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Abstract; This paper analyzed the karyotypes of 5 sections of Populus, The karyotype formula were as fol-
lows: P. tremula L. 2n=2x=38=21m(2SAT)+4sm~+13st(1SAT); P. simonii Carr. 2n=2x=38=1M-+26m
(1SAT)+8sm(1SAT) + 1st+2t(1SAT); P. lasiocarpa Oliv. 2n=2x=38 =2M+22m+8sm +6st; P. euph-
ratica Oliv 2n=2x=38=2M+23m+ 3sm+ 10st(2SAT) ; P. nigra L. var. thevestina(Dode) Bean 2n=2x=238
=3M+29m(2SAT)+5sm+1st. The results of karyotype analysis showed that the karyotype differences a-
mong sections of Populus were mainly in the change of chromosome number of M and m, st and t. Populus and
Turanga had more st and t chromosomes and their Asymmetry index was higher than Aigeiros, Tacamahaca
and Leucoides. According to the Stebbins’s theory,Populus and Turanga were the evolutional type.
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BIRAZAZAREM, B RBXEF TN TR
BANTEY, RAX=ZIRAFLEXREE, EEHR
HF-NEENGL.

HTFHRBREYOREELE/N FBEELN
REEBEESRAT —ENMEUE. REEE SR
FRR(RF B, 1996) , Bt X8 B Y 1 4 I3
R+ 2HS, A F T E R E (Blackburn %, 1924,
Meurman, 1925; Johnsson, 1940 ; Smith, 1943; g [4]
FH,1996), HER X St A% B MEHE T E R,
RXRTHRHEYOBBESFTARERRLRE., I TE
FHTHEMAEXEHRRRARURNGEEYNTE
MERUEAREOERTE . EERBNERS A
EXtBIRA AL B R FTHRER, 7 BIR
HEFRAEHHARRES %,

1 ##E T %

FLB MR B LA HALGER D, BiEfR A%
BT ERB BRI, ReEiREt4RA
FEERB I (PREHE,1982) , EEBRENGES
RRARHBEARBEEBRAKP  EXBKFKE
RRENFE BIRKRBNFABMI —EEBR
20 CTHiALZE 3 h, HEBE/IKZ MG : DEEBRE

EF2hP b, ZIBKTESHEER 2. 5N AFEEKBEM
REMESM® 25 CTAE 40 min, KB X
MW G 0.075M KCl #7 K2 4 ¥ 20 min, HH
HR/KZBG: DEERESE 30 min, X4 FH#
B4 B » Giemsa 348 /5 F§ Olympus BX51 3 #&% W
B, BEINIEERFES (1985 F R H#T,
e fa R HONE 30 A 4RAR, MBI AT TR 5 N RIR.
oo AT K BT R R A Kuo(1972) 945 . BR
AXFRRB BB RPOTH A Arano(1963) B .
BRI KRR Stebbins(1971) MR RIS .
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Table 1 The name and origin of experimental materials

4 Species EiE$F A Voucher ¥ & Origin

Bk ¥ 1145 Populus tremula FAHUE L. W. Qi 03-5 11 7% . X J&) Datong, Shanxi
K ™45 P. lasiocarpa FAEE L. W, Qi 03-47 #4t .8t ts Jianshi, Hubei
/Nt 45 P. simonti FHHE L. W. Qi 03-56 117 . X |8 Datong,Shanxi
Hi¥r 47 P.nigra var. thevestina FAEE L. W. Qi 03-97 11 7% . X |&) Datong, Shanxi
#45 P. euphratica FAHEE L. W. Qi 03-132 11 7 . X [&) Datong,Shanxi

& Section

45 % Populus
KM #R leucoides
#H# ¥ Tacamahaca
B4 K Aigeiros
## & Turanga

R4 Stebbins(1971) FF EBAM Y B R H LB
— AR RN REEOANFERERE. B
STUELBBEARZAZERELRGHRMEHEM
B EEEEARAMKN 2BEE,. HREAERE
REERAEPHBEXRPHE LS M, m) #ik R
WEMPHFELIGLORBEBB L. ABKMH
BIRAFREH st REE, BRANHRAL LI
CIRFE 524 65.97 1 63. 03, BB A LA AR,

ERRAMHREELRARNRRZ AEE
REWEBERNER. KBRS ST REEER
EARMOBEEKREARI B, B REHEE
YR EE—XEROREE, M5 IRAE A BT

BRREE XEMENMEERGNTENER
et — PR, EEHRECEPHE -3 FAR
REEIFEROE BIERANKEREZT B
EFW@ERT O X 7 R WG & 0T B2 iy THR
RERHGER

FXNBUTHRELRZ AN BEBELFTH,
ERARHEMNWERNREXR . EAFNAE
FHERF B

SE UK

E ORARE. 1984, PEMYEIM] LR -HEL KM,
20(2):1—78.
Arano H. 1963. Cytological studies in subfamily Carduoideae
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Table 2 The parameters of chromosomes in 5 species of Populus

939+1.326=2, 265
994+1,215=2, 209
44241, 823=2, 265
331+1.878=2,209
33142.044=2,375
331+1.768=2,099
994+1.215=2, 209
773+1,215=1,988
829+1,105=1.934
.829+1,160=1,989

L4312
. 222
L1124
674
175
. 341
.222
572
. 333
. 399

860+1.376=2, 236
860+1.333=2.193
860+1.247=2.107
860+1.290=2,150
946+1.118=2.064
989+1.161=2, 150
860+0,903=1,763
860+0.989=1.849 1,150
817+40.946=1.763 1,158
5164+1.161=1,677 2,250

. 600
.550
.450
.500
. 182
. 174
. 050

844+1.266=2.110
036+1.151=2,187
998+1.151=2, 149
883+1.228=2.111
959+1.151=2,110
921+1.151=2,072
767+1.151=1.918
844+1.113=1,957
92141.036=1,957
844+40.921=1.765

. 500
L 111
. 153
. 391
. 200
. 250
.501
. 319
J125
.091

024+1.024=2.048
024+1,024=2,048
024+1.075=2,099
972+1.024=1, 996
921+1.075=1, 996
9724+1.075=2,047
716+1.075=1,791
409+1,586=1,995
716+1.024=1, 740
614+1.024=1,638

. 000
. 000
. 050
.053
. 167
.106
.501
.878
. 430
. 668

029+1.143=2,172
086+1.143=2, 229
971+1.143=2.114
086+1.143=2, 229
029+1,143=2,172
029+1.143=2.172
743+1.314=2.057
800+ 1. 200=2. 000
800+1.143=1,943
800+1.200=2, 000

L1
.052
177
.052
11
111
. 769
. 500
. 429
. 500

222233
8393333333223 333333g43
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Bk Witk P. tremula K4 P. lasiocarpa /N4 P, simonii Wik #g P. nigra var, thevestina $#p P. euphratica
r8 K E i 2 bR 4 " xg R B nit x9 R B " xm bRl S LA
No. Relative length Arm Relation length Arm Relative length Arm Relative length Arm Relative length Arm Ty-
S+L=T(%) ratio P% SHL=T(%) ratio 1P S+L=T(%) ratio 17 S+L=T(%) ratio P S+L=T(%) ratio pe
1 2,1554-2.928=5.0831.359 m 1.763+4+2.925=4.688 1.659 m 2.302+43,377=5,679 1,467 m 2,405+3.224=5.629 1.34]1 m 1,886+43.086=4,972 1,636 m
2 2.21042.762=4.9721.250 m 1.634+3.183=4.817 1,948 sm 1,72742,609=4,336 1.511 m 2.14943.071=5,220 1.429 m 2.171+2,857=5,028 1.316 m
3 0.552+3.094=3.646 5.605 st* 1,634+3.011=4,645 1,843 sm 1.113+2,648=3,76]1 2,379 sm 1.638+2,201=3,839 1.344 m" 0.571+2,857=23,428 5,004 st
4 1,6574+2.044=3.701 1.234 m" 1.634+2.581=4.215 1,580 m 1.151+2,302=3,453 2,000 sm 1,535+2,047=3,582 1.334 m~ 0.571+2,286=2,857 4,004 st
5 1.215+1.492=2,707 1.228 m 1.247+2,151=3.398 1.725 sm 1.497+1.919=3.416 1.282 m 1,228+2.047=3.275 1.667 m 1.429+1.714=3,1431.199 m
6 1.215+1.657=2,872 1,364 m 1,075+2.022=3.097 1.881 sm 1.535+1.919=3.454 1.250 m 1.331+2.047=3,378 1.538 m 1.371+1.714=3.0851.250 m
7 0.552+42.210=2,762 4.004 xt 1,290+1,.634=2,924 1,267 1,.228+4-2,494=3,722 2,031 sm"1,484+1,791=3,275 1.207 m 1.257+1.714=2.971 1.364 m
8 0.552+2.099=2,651 3.803 st 1.290+1.677=2.967 1,300 m 1.113+1,842=2,955 1.655 m" 1.382+1.535=2,917 1.111 m 1,143+1.714=2,857 1.500 m
9 1,16041.436=2,596 1,238 m" 0.817+1.892=2,709 2,316 sm 0.92142,379=3,300 2,583 sm 1.279+1.894=3,173 1.48]1 m 0.97141,943=2,914 2,001 sm
10 1,105+4+1.657=2,762 1.500 m 0.860+1.892=2,752 2,200 sm 1.03641,919=2,955 1,852 am 1.484+1.535=3.019 1,034 m 0,80042,057=2,857 2.57]1 sm
11 1.105+41.492=2,597 1.350 m 0.430+2.151=2.58]1 5.002 st 0.84442.264=3.108 2,682 am 0.972+2,047=3.019 2,106 am 0.571+2.286=2.857 4.004 st
12 1.050+1.602=2.652 1,526 m 0.344+2.366=2.710 6.878 st 1.074+1,727=2,801 1.608 m 1.024+1.740=2,764 1.699 m 0.571+2,229=2.800 3.904 st
13 0.552+2.210=2,762 4,004 st 1.290+1.290=2.580 1,000 M 1,151+1.612=2,763 1.401 m 1.024+1.945=2,969 1.899 am 0.457+2.457=2.914 5.376 st
14 0.552+1.934=2,486 3.504 st 1.290+1.333=2.623 1,033 m 1.22841.612=2,840 1,313 m 0.870+1.689=2.559 1.94]1 sm 0.457+2.286=2,743 5.002 st
15 0.552+2.099=2.651 3.803 st 0.645+1.978=2,623 3.067 st 0.30742,341=2,648 7.625 1° 1.17741,.535=2.712 1.304 m 1.200+1.543=2,743 1,286 m
16 0.552+2.044=2,596 3.703 st 0.430+2,151=2.581 5.002 st 0.384+0.230=0.614 0.599 m 1,024+1.586=2.6101.549 m 1.2004+1.371=2,5711.143 m
17 1.050+1.492=2,542 1.421 m 0.946+1.591=2,537 1,682 0,307+2,494=2.801 8,124 t 0.870+1.894=2,764 2.177 sm 0.571+1.886=2,457 3.303 st
18 1,10541.492=2,597 1.350 m 0.94641,634=2.580 1,727 0.460+2,149=2,.609 4.672 at 0.870+1.535=2.405 1.764 sm 0.571+2.000=2,571 3.503 st
19 0.939+41.602=2,541 1.706 sm 1.29041,290=2,580 1,000 1,15141,343=2,494 1,167 m 0.972+1,433=2.405 1.474 m 1,143+1,257=2.400 1,100
20 0,718+1.713=2,431 2,386 ~m 1.032+41,118=2,150 1,083 1,074+1,151=2.225 1.072 m 0,921+1.279=2.200 1.389 m 1.143+1.429=2,572 1,250
21 1,105+1.436=2.541 1,300 m 1.07541.204=2,279 1,120 1.113+1.113=2.226 1.000 M 1,02441.177=2.201 1.149 m 1.143+41,143=2,286 1.000
22 1,105+1.326=2,431 1,200 m 1.161+1,247=2,408 1,074 1.113+1.190=2.303 1,069 m 1.024+1.075=2.099 1.050 m 1.143+1.257=2,400 1,100
23 0.773+1.657=2,430 2,144 sm 1.075+1.161=2,236 1,080 1.113+1.151=2,264 1.034 m 1.024+1.126=2.150 1.100 m 1.200+1.200=2, 400 1,000
24 0.773+1.602=22,375 2,072 sm 1.075+1.290=2, 365 1, 200 1,036+1,.113=2,149 1,074 m 0.921+1.177=2,098 1,278 m 1.02941,143=2,172 1.111
25 0.939+41,215=2.154 1,294 m 1.075+1.204=2.279 1,120 0.767+1,458=2,225 1.901 sm 0.921+1,228=2,149 1.333 m 1,086+1.200=2. 286 1,105
26 0.884+1,492=2,376 1,688 m 1.032+1.204=2,236 1.167 0.767+1,420=2.187 1.85]1 sm 0.921+41.126=2,047 1.223 m 1.029+1.143=2,172 1,111
27 0.552+41,657=2,209 3.002 st 0.430+1.892=2, 322 4,400 1,074+1.151=2,225 1.072 m 0.972+1.126=2,098 1.158 m 0.457+1,829=2, 286 4.002 .
28 0.552+1,768=2,320 3,203 st 0.430+41,720=2,150 4,000 1.036+1.113=2,149 1,074 m 1.02441,024=2.048 1,000 M 0.457+1,714=2,171 3.751 .
0, 1 0, 1 0. 1 m 1, 1 M 1 1
0. 1 0. 1 1. 1 m 1, 1 M 1 1
0. 4 0. 1 0. 1 m 1, 1 m 0, 1
0. S 0. 1 0. 1 m 0. 1 m 1, 1
0. 6 0. 1 0, 1 m 0. 1 m 1, 1
0. 5 0. 1 0. 1 m 0. 1 m 1. 1
0. 1 0. 1 0. 1 m 0. 1 m 0. 1
0. 1 0, 1 0, 1 m 0. 3 at 0, 1
0. 1 0. 1 0. 1 m 0. 1 m 0, 1
0 1 0. 0. 1 m 0, 1 m 0, 1

5 93533383585 22333 KI5 3

. BB KT AEA . Note: The length of satellite is not included in the chromosome length.
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Table 3 The karyotype characteristics among sections of Populus

3 5 ph A " BRAMNHERY
M BRIARK KB R b3V 1 Index of the
Species Karyotype formula Constitution of Type N.F karyotype
relative length """ asymmetry
Bk L4 P. tremula K(2n)=38=21m(2SAT) +4sm+13st(1SAT) 4L.+8M2+23M1+3S 2B 63 65.97
/N4 P. simonii K(2n)=38=1M+26m(1SAT) +8sm(1SAT) 8L+8M2+17M1+5S 2B 73 61. 36
+1st+2t(1SAT)
AM# P. lasiocarpa K(2n)= 38=2M+22m+85m+65t SL+6M2+423M1+4S 2B 70 62. 33
fiFr 8 P. nigra var. thevestina K(2n)=38=3M+29m(2SAT) +5sm-+1st SL+10M2+17M1+6S 2B 75 58.14
$14 P. euphratica K(2n) =38=2M+423m+3sm+10st(2SAT) 3LL.+12M2+22M1+1S 2B 66 63.03
(Compositae)of Japan,1X. The karyotype analysis and phy- netics(m%méﬁiﬁ:*ﬁjﬁ'ﬂgiﬁJ&ﬁ&&ﬁ&ﬁ”ﬂﬂﬁi
logentic comsiderations on Pertya and Ainslicea(2)[]]. Bot i EIOLI]. Acta Genet Sin GRIE ), 9(2):151—
Mug Tokyo,76:32—39. 159,

Blackburn KB, Harrison JWH, 1924, A preliminary account of Cheng GY (R~ %), Wei LW (3 37 ). 2000. Analysis of
the chromosomes and chromosome behaviour in the Salicace- poplar varieties” peroxisom isozyme(¥y i & Ft #AL Y R T M

ae[]]. Ann Botany,38(150) .361—378. .
. ST, J Beihua Univ(Jb 8K ¥4 ) ,1(6) :529—532.
Chen RY( FE), S WQ( ), Li XL 2).
en B 5 ong WQ CR X 7+ ' (% Johnsson H. 1940. Cytological studies of diploid and triploid

1982. Wall degradation hypotonic method of preparing chro-
mosome samples in plant and its significance in the cytoge- ("F!f%% 352 B Continue on page 352 )
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transfer of AtPSK3 gene into Roselle cell is a po-
tential method to stimulate the proliferation of
Roselle cell in low density. In this paper,we have
successfully isolated the AtPSK3 gene from Ara-
bidopsis genomic DNA by PCR, and the sequence
analysis revealed that the obtained AtPSK3 gene is
identical to that in Arubidopsis genome database.
We hope it could be the first step towards con-
structing a transgenic Roselle cell line with rapid

proliferation.
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