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Abstract: Peashrub is popular name of Caragana Fabr. and up to now there are about 67 species of
Peashrub were recorded in China, which are mainly distributed in arid and semiarid areas of North China.
All species of peashrub developed typical biological features,which are highly drought-tolerant and good
shrubs for dune-fixation,animal feeding,and biological resources for fuel energy and fiber material. They
are valuable plants in eco-environment construction of North China. It is very important to analyze the kar-
yotypes of Caragana Fabr. and reveal their genetic diversities for further protecting their idioplasmatic re-
sources and utilizing for human. The Karyotypes of four species in Caragana were analyzed in this paper.
Present results indicated that four species had different chromosome number and karyotypes. The number
of chromosome was 16,16,18 and 20 in C. purdomi Rehd., C. microphylla Lam. ,C. intermedia Kuang et
H. C. Fu and C. arborescens Lam. ; While their karyotypes were 2n =16 =16 m (4 SAT) ,2n =16 =14 m
(2 SAT) +2M,2r =18 =16 m (4 SAT) +2 M and 27 =20 =20 m (4 SAT). It can be inferred that the
C. intermedia Kuang et H. C. Fu may be the hybrid or intermediary genotype between C. microphlla Lam.
and C. arborescens Lam. ,or between C. purdomi Rehd. and C. arborescens Lam. ;either may be the dif-
ferent species with progressive increasing haploid chromosome number.
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B S nE e xS LR I & I R A
TR, W HAZRGHT R, i8R Haf %
ZHERA+LSEENE N, RITELXT 4 FER3Y
JURHEY R BIWE ST, #EW h [E] 48 X9 L ( C. interme-
dia Kuang et H. C. Fu) 5] 84 /NH- 5838 JL( C. micro-
phylla Lam. ) FI#4 47 3% JL ( C. arborescens Lam. ) 842
B39 )L(C. purdomi Rehd. ) FIR 45 3% JL i o [8] 26
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1 #EEREE

1.1 s

ZE4 39 )L( Caragana purdomi Rehd. ) ./NHER
%9 JL( C. microphylla Lam. ) (sh[a]453% JL( C. interme-
dia Kuang et H. C. Fu) I 48 4 JL ( C. arborescens
Lam. ) (7P B LI P48 A ik B 2 e o b B R BF 50 B
RO, AR b BUBURLE T E Rk X BTN
M AT EFRE,
1.2 RBAHE

B )L FEERFZMG TR 4 h JFET
FRILA, R SR, URELERKED ~
2 emKBMEEE, TIRKR, ZERAZGHT,.ET

it Z A P A3 24 b FRIBAK WS AR
WEER(FTKZBE3: )kZBRL) B %E 22 h, BE /G
AR K U FRIBK UL, B A 70% BTG R A7,
& R iR Ay R AR BK e, BRI 1 mol/L
HCL T 60°C /K # P ## 85 6 min, /5 AR ZE
WKBEER, FERAROBER, EREIHERE
KB BRI, SR B3 A, Olympus BH2 B
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2.1 REBBILHBSH

ZEWYILAE 16 Kk, A kgt B
LTS 2. 84 ~ 1. 81 um KL 1. 31, 48
A K AR LT B #E 14.70% ~9.37% Z 18],
BT 1.47 ~ 1. 11 28, Fs oy 1. 31,
HAHMAREESHILE 1, HPE S5 .58 Xt
ea R B & | XTREER, BRI FIR 1A, R
RN 2n =16 =16 m(4 SAT) , ZEHEXY LKA
LRSI R BRI LA 1:a, 8 2:a,
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Table 1 Parameters of chromosome of four species in Caragana

g kil KRR kAR Bk # it ‘
Species Pair No. Long + Short_zl 'folal Long + Short_=‘ 'f‘otal Long/Short Classification
1 1.56 +1.28 =2.84 8.07 +6.63 =14.70 1.22 m
2 1.65+1.17 =2.82 8.54 +6.06 =14.60 1.41 m
3 1.48 +1.06 =2.54 7.66 +5.49 =13.15 1.40 m
4 1.33+1.20=2.53 6.88 +6.21 =13.09 1.11 m
C‘f‘fgﬁfla 5 1.35+1.07 =2.42 6.99 +5.54 =12.53 1.26 m*
purdomis Rehd. 0.68 3.52 SAT
6 1.43 +0.97 =2.40 7.40 +5.02 =12.42 1.47 m
7 1.12+0.84 =1.96 5.80 +4.34 =10. 14 1.33 m
1.02 +0.79 =1.81 5.28 +4.09=9.37 1.29 m*
0.63 3.26 SAT
1 1.67 +1.47 =3.14 8.51 +7.49 =16.00 1.14 m
gL 2 1.57+1.26 =2.83 8.00 +6.42 =14.42 1.25 m
C. microphylla 3 1.45+1.33=2.78 7.39+6.78 =14.17 1.09 m
Lam. 4 1.42 41,30 =2.72 7.24 +6.63 =13.87 1.09 m*

0.62

3.73 SAT
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k1
ReEaS ST (um) AR (%)
i e AR = Hit A
Species Cl}l)::ir:lcl)\lsg.me Kbﬁ ;}%E - j‘?rg‘f &Lﬁ g 3%;% " ;‘?rﬁf Long/Short Classification
5 1.39+1.19=2.58 7.08 +6.07 =13,15 1.17 m
NS L 6 1,05 +1.05=2.10 5.35+5.35=10.70 1.00 M
C. microphylla 7 1.05+0.93 =1.98 5.35 +4.74 =10.09 1.13 m
8 0.79 +0.70 =1.49 4.03 +3.57 =7.60 1.13 m
1 1.66 +1.47 =3.31 8.52 +7.55 =16.07 1.13 m
2 1.56 +1.42=2.98 8.01 +7.29 =15.30 1.10 m
3 1.42 +1.25=2.67 7.29 +6.42 =13.71 1.14 m
4 1.43 +0.97 =2.40 7.34+4,98 =12.32 1.47 m
o A 498 )L, 5 1.30 +1.07 =2.37 6.67 +5.49 =12, 16 1.21 m*
C. intermedia 0.73 3.75 SAT
Kuang et H. C. Fu 6 1.27 +1,06 =2.33 6.52 +5.44 =11.96 1.20 m
7 1.16 +0.94 =2.10 5.95+4.83=10.78 1.23 m*
0.74 3.80 SAT
8 0.39 +0.39=0.78 2.00 +2.00 =4.00 1.00 M
9 0.36 +0.36 =0.72 1.85+1.85=3.70 1.00 M
1 1.76 +1.67 =3.43 9.28 +8.81 = 18.09 1.05 m
2 1.50 +1.04 =2, 54 7.91 +5.49 =13. 40 1.44 m*
0.64 3.92 SAT
3 1.40 +1.04 =2,44 7.38 +5.49=12.87 1.35 m*
0.63 3.86 SAT
Cﬁiﬁi’;m 4 1.31 +0.93 =2.24 6.91+4.91=11.82 1.40 m
iy 5 1.16 +0.99 =2, 15 6.12+5.22=11.34 1.17 m
6 1.04 40,73 =1,77 5.49 +3.85 =9, 34 1.42 m
7 0.93+0.72=1,65 4.91+3.80=8.71 1.29 m
8 0.54 +0.51 =105 2.85+2.69 =5,54 1.06 m
9 0.46 +0.45 =0.91 2,43 +2.37 =4.80 1.02 m
10 0.42 +0.36 =0.78 2.22+1.90 =4. 12 1.17 m

* o BEAR K BE AT 875 A (Except satellite length)
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a:C. purdomii Rehd.; b:C. microphylla Lam.; c:C. intermedia Kuang et H. C. Fu.; d:C. arborescens Lan.
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Fig. 1

The morphology of chromosome and karyotype of four species in Caragana
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Fig.2 The idiograms of karyotype of four species in Caragana
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ANHEEXS LA 16 SRy falk, FoHy ik g xf K B
MALTEEI K 3. 14 ~1.49 pm, K EEHH 1. 13, 34
X & BE B AL TE B 7E 16.00% ~7.60% 2 J8],
B HAEENT 1.25 ~1.00 Z 6], SEH- R 1. 13,
HAEMMREESEE 1, HPE4 xR akE
B R xPBElR, 58 6 Xt ik R SR ek, R
BUHIAZRAKX N2 =16 =14 m(2 SAT) +
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Rl LA 18 Kt fk, Hiv@ikgxiK
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AR K R TEE7E 16.07% ~3.70% 2
[l BHMEZLT 1.47 ~1.00 Z 6], F¥EHR
116, HAHMKREAESHAE 1, HPHES5 3.8
7 X RAAE R EA 1 XTRE, BTN 1A,
BEIAR K 2n =18 =16(4 SAT) +2 M, Ha 4G
JL A SR R RS E A 1.
c,B2:c,
2.4 RRGJILAZBSH

RS LA 20 Kol HL R4 BE R
A ALFE I 7E 3. 43 ~0.78 um, K FEH R 1. 25, Pefafk
AN BE AR L TE BRI 7E 18.09% ~ 1. 17% 2 Ja], &
T 1.44 ~1.02 28], SE ¥t 1.24 3L

HMEREESHIE 1, HPHE2 X 583 3
BARGH E&W 1 XA, BB HIN 1A, BRI
A 2n =20 =20m(4 SAT) , WX ILEMAEH B
BESHEBEZREXERE 1.4, K24,

3 iFig

3.1 4 FERBIGJLEY R R

WEE 4 FERXY LB AP R, 5T LRI AT
M AR E A 3 FEMR :2n = 16,20 = 18,20 =20,
HEBRI A MR E R 4 FER, BERYIL
) 2n =16 =16 m(4 SAT) , BRI K 1A; /N4
3L 2r =16 =14 m(2 SAT) +2 M, BBk K4
1A ; H A4S JLAY 2n =18 =16 m(4 SAT) +2 M, ¥
RIS FH 1A W3 LI 2n =20 =20 m(4 SAT),
BEIEGIR 1A, BREFHEENBE LB LE 2
B,HPRA 16 ZFRAEKNETHGILE 2 TR
1,550 F 58 5 Xt FsE 8 Xtk B B 18 &
Yefa (RIS LA 2 xRl , 2SI T4 5 Xt
57 xRk b BA 20 KPS LB 2
Xt B, LTS 2 S 3 xi etk . BF 18 &
MR SR 2 SR REA, X4 FREIK
Hufa fh o 3ot BEFIAR T BE DA R B LB SR E S 2
FEEMNNELSBETHHELRR, @it
AT LRI, 3X 4 R R BRI AR Z RS, 4
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A B m R 8; P iE % LR Ak
H18 &, MBI EMREEEE R ;WS LK
Puta R BCh 20, B R EBCY 10, WAFTLL
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H38 LR R L R O RITHE I HI T, A TF
H—FRABR
3.3 TSR

AP RER b, SR [ 7 #h 44 [ 4 R
JUAEY) A (R b ) S [R] #4838 LA 0 5 R R) 7=

R R ER XS LY , B RTE A% A RE RS T AR
BT AT REBR, R XY LY R e &
BEYE, RERIS LR MR & JT R A R IR AR I
RALE S ISR

S UMk

(1] 4BF. FEHGILBHYRERN— RS FHER
[J]. V4L Yr2# 41 ,1999,19(5) ;107 - 133.

(2] 4WEFFrAFFEIM] AER0 RN R, 2000, 1 -47.

(3] #BEfF THAFAKEHE-—XTERERBR XL
AT AMBEBJ]. B S ,1999(2) :59 -62.

(4] Hm, X% SRHSILEHYHRER]]]. HYHAR,
2001,21(4) ;515 - 518.

(5] SEMZRTHEYERBEAS. TEHHEYEGE 2 5.
140 (M), Jbx B AR 4L, 1993.

[6] ®—Z. hESELARNIEEHRR(I]. ARG REFEHR,
1993,24(6) :631 - 653.

[7] Metcalfe C R, Chalk L. Anatomy of the Dicotyledons [ M ].
Oxford ; Claredon Press,1950. 481 —530.

[8] RBIR,BHFE HLBIFMEN LB ILERYHHH
AR ]]. AR, 1989,9(2) :92 - 101.

[9] Sanchir Ch. #BX8JLE(EH) WRGE(I]. AR EKREEM(H
RPLF#RR) ,1999,30(4) 501 -512.

(10] wHEA¥REYHRS. FPEHFTE/WER - TR(M). 4t

: B R, 1955.

(11] FkEAE. @S JLE T EENHR(]]). Y
3Y,1998 ,20(1) ;1 -11.

[12] ®—2Z. AREWGILRHSBRHAESHAN B[] AR
RSN ,1991,22(2) 1256 - 273.

(13] E%, 88, #2H, PEER FEABNIILARBERES
ZERPR[ ). FEALH Y ¥ ,2003,25(1) ;118 —123.

(14] 3%, ZE40, X4, 13 R RJLEMEY H BT ESEHR
[J). TRR YW 555,2002,16(1) :100 - 106.

[15) FHEX, BA¥, k0B B8 )ILEMY 14 P HAHBER
[J). HMY#r 3 ,2002 ,22(4) ;492 —496.

(16] 4Va49 ,Bk4L, REKE. /NH A8 LB 0 [ 1), st
BT IR ,2003,4(1) 83 -85,

(17] ER, B, HEE. &8 JL DNA REUKL AFLP &k
REESr[J]. BH#1i7,2005,13(2) 126 - 129,

[18) Stebbins G L. Chromosomal Evolution in Higher Plants{ M]. Lon-
don:Edward Amold Ltd,1971. 88.

(19] ZEH% BB, XTRYEROREAEE ). RIEY
ZHE3Y,1985,3(4) ;297 -302.

[20] Goldblatt. Index to Plate Chromosome Numbers 1979 - 1981
[M]. Missouri Bot Garden,1984.

{217 Goldblatt. Index to Plate Chromosome Numbers 1984 - 1985
[M]. Missouri Bot Garden,1988.

[22] Goldblatt. Indix to Plate Chromosome Numbers 1986 — 1987
[ M]. Missouri Bot Garden,1990.

(23] BT MYROAERERSYRERYFR(A). L. 1
Y S M). db3t . BHE B AL, 2000.

[24] xiK4. giEstE 2 [ M]. b3t dr Rk th AR AL ,1999.


http://www.cqvip.com

