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TROGEARREEBERR 2n=16.BE 4 J N BB DEH P. pilostachya Maxim. , B R
2 A K@n)=16=4m+12sm, R & A& & F AW 2L +6M, +6M, + 25 BB R A ¥
As - K=65.29%,BF 2A B, B 5 %% P. przewalskii Maxim. , K(2n)=16=28m (SAT)
+4sm—+2s+2t, 2L+ 8M,+2M, 4+ 4S,As « K=65.02%,2B Bl ;% I, % & P. oederi Vahl.
var. sinensis(Maxim. ) Hurus. ,K(2n)=16=12m+ 4sm, 2L +4M,+8M,+ 25,As - K=59.
89%,2B B ;M B D55 & P. rudis Maxim. ,K(2n)=16=4m+ 10sm—+ 2st, 4L+ 4M,+ 4M, +
2S,As » K=68.10%,2B B, H it L 5. & P. kansuensis Maxim. subsp. kansuensis, K(2n)=
16=6m+ 6sm+ 2st+ 2t, 2L+ 6M; + 6M, +25,As « K=68.92% ,2A &, B B 5% % P. mus-
cicala Maxim. ,K(2n)=16=8m (SAT)+ 8sm, 2L = 8M.+4M, +2S,As - K=62. 64%(,2B
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Abstract
The karyotypes of six endemic species of genus Pedicularis distributed in northeast

Qinghai— Xizhan Plateau are analysed and repoted in this paper, and according to the
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karyotypes and theirs parameters. we have analysed and compared karyotypic asymme-
try and its relative evolutive level for six species. The result shows that the 2n=16 is
chromosome number of body cell for these six species. Their karyotype formulae (K)
and chromosome component of relative length (C. RL) and the index of karyotypic
asymmetry (As * K) are each presented as folows: Pedicularis pilostachya Maxim. , K
(2n)=16=4m+12sm, C. RL=2L+6M,+6M,+2S(Luo S. R.,1972), As - K=65.
29% (Arano H. ,1963), the karyotypic type belongs to 2A (Stebbins, 1971); P. prze-
walskit Maxim. , K(2n)=16=8m (SAT)+4sm+2st+2t. C. RL=2L+8M,+2M,+
4S, As « K=65.02%, the ka‘ryotypic type belongs to 2B; P.oederi Vahl. var. sinensis
(Maxim. ) Hurus. . K(2n)=16=12m+4sm, C. RL=2L+4M,+8M,+2S, As - K=
59.89%, bilongs to 1B; P.rudis Maxim. , K{2n)=16=4m+ 10sm—+2st, C. RL=4L+
4M,+6M,+2S, As + K=68. 10% ., belongs to 2B; P. kansuensis Maxim. subsp. kan-
suensis, K(2n) =16 =6m—+ 6sm+2st+2t, C. RL=2L+6M,+6M,+2S, As - K=68.
92% ,bilongs to 2A; P. muscicola Maxim. , K(2n) =8m(SAT)+sm, C. RL=2L+8M,
+4M,;+2S, As « K=62.64%, bilongs to 2B. On the bases of karyotypes of six species
and availeble data. we consider that the basic chromosome number of genus Pedicularis
"bave to be eigth(x=28). In a few species there is a polyploid. In conformity with the
comprison of the karyotypes and asymmetry for above —mentioned six species, the evo-
lutive level shown by karyotypic asymmetry have related with the evolution of corolla.
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oEER (Pedz'cularis)%?_\;ﬁﬂ(Sérophulariaceae)qﬂéﬁ*’[‘j(]ﬁ » 27 500 — 600 Fh,
KEAR MO, FEAFEFRSFEATER L. ZROHEE LR R LMGE,
EESERBEREEKENT 60 KA (HAR LA XZTAFH (Love, A. and Love,
D. 1975, 1983; Murin, A. and Majovsky, J. 1976; Gorkhali, M. and Saiju 1977), X
XN on=16, V¥ FE 2n=12(L. verticilata L. YH 2n=26(P. comosa L., P. lana-
ta Cham et Schlecht. ),
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FERRIRMEEEE, ABREA IS THAEREEST R ARG, RYRRR,
% BT 0. 05 %KM EFH P LM 3—-6h, KRGETFHBEESRARE. ENaTH
Imol/L MFERAEH B (20 C)FMR 10— 1520 min AN B M ER KRR E K. &
P G R OB 5— 10 M C L . RIS HT 2 M Levan (1964) M ZE %

(1985) ()t #E, 4% B 4y 253 Stebbins (1971 F B, BRI A AT FR A B (As « K9 KB
Arano H (1963) i1 . EiErAxER TR EREDH R R4ETE (NWPIB),
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Table 1 The origin of the experiment plants for karyotype
L KRt ¥ 9,233 RiEtR&E
Species Localities Habitats and altitudes (m) No. of vouchers
Pedicularis MER, L P M(?EEIETE i H —3626
pilostachya Maxim. Qilian Xian, Tulaishan erg ZCZ‘(";Og aas uang
P. przewalskii Mg, Tl | E L ﬁ]
Maxim. Xinghai Xian,Ngolashan Alpine wet meadow Huang —3663
4000—4100
P. oederi Vahl. -
voe eri Val P lﬁ&ﬂ%_ﬁﬁ;lj . 3
ar. sinensis Guide Xian, Lajishan Alpine bush—meadow uang— 3545
(Maxim. ) Hurus. ’ 3800—3900
- KT
= a
P.rudis Maxim. Pin:Fni)-(Ei- ’:Sunh Under the forest Shen—220
gan Alan,Sanhe 2500— 2700
. H 5] 7K 3B if2
P. kansuensis Maxim. HBH The bank of ditch Shen— 236
subsp. kansuensis Huzhu Xian between fields
2300
HB B, b iliskig KT
P. muscicola Maxim. Huzu Xian Under the forest Huang—3707a
2100

Beisha forest
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Fig. 1 Idiogram of six species of Pedicularis

1. P. pilostachya 2. P. przewalskii,3. P. oederi var. sinensisy4. P. rudis,5. P. kansuensis,6. P. muscicola

(OB LHE P. pilostachya Maxim. , B ARIBE L HH ILK M A R K AITFH
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. BRAR K@) =16=4m+12sm, ¥ @& KA XS BEH Y 2L+ 6M,+6M, +2S, &
Duea ke APl F 3 E 28, R aKNESHEXF, FHE RER/MAAR=].
9. RKESRERGEMKELY L 77, BHEXF 2 HIREE 43, d 50%, ZB A
FRYER 2A B, R PR RS As - K=65.69% . AR08 K HGE.
. (DEWLKEHE P. przewalskii Maxim. , FF=FHE . H Ml (TR MR AE RS
U E A S ILEAREKIEN. 2n=16,K(2n)=16=8m-+4sm+2st+2t, % {KH
AR 2L+ 8M,+2M,+4S, Bk 4 X PEE LR 2 AL E N R A, H
1 5HE R E bl 1 M E LR Rk, FFEE 1 MK E R L s BB, 58 4 X
GEPHELRDORERKE LH 1 RELEE. TR, ZHOBRILERE N, THE LER
F,AAR=3. 99, B K R ERGAHKEL Y 2. 11, BRAKRT 2 AR EEK 4 3, &
50% /@ 2B Bl , B BRI AR MRPEE BT AR AR R B As - K=65.02% . AR HIRIGE.

YL HH P. oederi Vahl. var. sinensis(Maxim. ) Hurus. ,EHREFTEEHREEI
W K45 f,2n=16,K(2n) =12m +4sm, Bt & {34 K B 40 B4 2L + 4M, -+ 8M, +2S,
Lk SHE—H. . BKSBEERGERKERLD 2.07, FHBHMEN 151, REELAE
KT 2myse ik, Bk, BRI FRYERME, 8 1B B AR FRRE As - K=59.89% . A f
BB E RHGE . P

(OHFLEE P.rudis Maxim. , BE & R AN Z LR HH,2n=16,K(2n)
=4m~+10sm+2st, 5 @& EK A B A MY AL +4M, +6M, +2S % Fi Bl B R d 8
ML ERE R B GRS, BA 1 LT ELRRAEKGE S 3, FHBLRER 2.
1L, BHERT 2 RG4S, & 50%, Rk K EHNRBHK RKERERAKK
Bk 233, BRIAMFRER 2B B, A FRAR As - K=68.10% , &AL EH KM
i,

GYH R B HE P. kansuensis Maxim subsp. kansuensis, I E B GBERL SRR
. 2n=16,K(2n)=6m+6sm-+2st+2t, Jefa A K ERB N 2L+ 6M.+6M,+23, &
R AR TE S B B REAL BR 3 XTI EBA 3 XE PR F LR R Ak BF 1 AT A
1MW E LR R ak, RRKEBREREGERKELY 1 80, HFHEHE X 2. 96, HH
BHRKF2H 47,4 50%,J8 2A B, AXMH AT As - K=68. 92% A MR B IRMIE.

()BT P. muscicola Maxim. , JE L EHRERIS AL R E L HFFH R, 2n
=16,K(2n) =8m (SAT) +8sm, R & AEMAK EAM b 2L +8M. +4M,+2S, 2 F &+
FHEFREL R ak, HE 2 REEAHEE KEPHE 2 REH FEF 1 MR
B 2 R KPR AKX NEHBER RRSBRERGERMLER 2. 25, FHERN
168, HHEKF2MPaET 2 HEKEGBEREN, & 25%, . BB K 2BH, A
X ERVERCIR, AR PR AR As - K=62.24%, ARBRIM N ERIRE,

E5R 6 MO EHEMEMAIRAQ96DM SR EFAI B 12N K),50BTF 5 T8 .6
R, BARMMEEEE 20 5 16, NEIRIER 60 250 Ih 5% 8 H Y R 40 M 4 IR 3B K
B BREBEH 2n=16, LERA B, M B 5EE P. verticilla Linn. FELIUHREI BB
FiE it 2n=12(Pavarger 1965a ; Kykonva, 1966). BN Z{F At R/, 3 H a7 2 HER
HEBEYSLE P. sceputrum—carolinum L. 2n=32, P.comosa L. 2n=26(A. Nurin
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Table 2 The parameters and types of chromosomes in six species of Pedicularis

Relative length( %) Arm ratio Indx.of Relative
No. Type relative )
Long Short Total (L/S) length size
(1) P. pilostachya Maxim. K(2n)=16=4m-+12sm
1 11.23 5.28 16.51 2.13 sm 1.32 L
2 10. 04 5.02 15. 86 2. 00 sm 1. 20 M
3 8.59 5.28 13. 87 1.62 m 1. 11 M
4 8.59 4. 36 12.95 1.97 sm 1. 04 M
5 6. 61 5.28 11.90 1.25 m 0.95 M
6 7.27 3.30 10. 37 2. 20 sm 0.83 M
7 7.00 3.17 10.17 2.21 sm 0. 81 M
8 5.95 3.03 8.98 1. 96 sm 0.72 S
(2)P. przewalskii Maxim. K(2n)=16=8m(SAT)+4sm+2st+2t
1 9. 39 8.92 18. 31 1. 05 m 1. 46 L
2 7.04 6.57 13. 62 1. 07 m* 1.09 M
3 7.98 5.16 13.15 1.55 m 1. 05 M
4 9. 39 3.52 12.91 2. 67 sm 1.03 M
5 7.04 5.64 12. 68 1. 25 m 1.01 M
6 8.92 2.35 11. 27 3. 80 st 0. 90 M
7 7.04 2.35 9. 39 2.996 sm 0.75 S
8 8. 22 0.47 8. 69 17. 49 t 0. 70 S
(3) P. oederi Vahl. var. sinensis(Maxim. J)Hurus. K(2n) =16 = 12m+4sm
1 11. 40 7.68 19. 08 1. 46 m 1.53 L
2 9. 43 5.04 14. 47 1. 87 sm 1.16 M
3 8.12 5.04 13.16 1.61 m 1.05 M
4 6.58 5. 04 11.62 1.31 m 0.93 M
5 6. 36 5.04 11. 40 1.26 m 0.91 M
6 6. 80 4.16 10. 96 1.64 m 0. 88 M
7 5.26 4. 83 10. 09 1.09 m 0. 81 M
8 5.92 3. 29 9.21 1. 80 sm 0.74 S
(4)P. rudis Maxim. K(2n)=16=4m+ 10sm+2st .
1 11. 89 4.75 16. 64 2.50 sm 1.31 L
2 11. 89 4.75 16. 64 2.50 sm 1.31 L
3 10. 30 3.96 14. 26 2. 60 sm 1. 14 M
4 8.72 4. 44 13.16 1.95 sm 1. 05 M
5 7.13 4.75 11. 88 1.50 m 0. 95 M
6 6. 81 3.95 10.77 1.72 sm 0. 86 M
7 7.13 2.38 9.51 3.00 st 0.76 M
8 3.96 3.17 7.13 1.25 m 0. 57 S
(5)P. kansuensis Maxim. subsp. kansuensis K{(2n)=16=6m-+ 6sm-+2st+2t
1 11.01 4.98 15. 99 2.21 sm 1.21 L
2 9.95 4.97 14. 92 2.00 sm 1.19 M
3 10. 66 3.90 14.56 2.73 sm 1.16 M
4 7.82 5.32 13.14 1. 47 m 1. 05 M
5 9. 24 2.84 12.08 3.25 st 0. 97 M
6 6. 39 4.27 10. 66 1.50 m 0. 85 M
7 5. 86 3.57 9.77 1.50 m 0.78 M
8 7.99 0. 89 8. 88 8. 89 t 0.70 S
(6)P. muscicola Maxim. K(2n)=16=8m(SAT) +8sm
1 11.99 4.93 16. 92 2.43 sm 1.35 L
2 8. 81 5.88 14. 69 1. 50 m* 1.18 M
3 9. 10 5.17 14.57 1.82 sm 1.17 M
4 7. 64 5.29 12.93 1.44 m 1. 03 M
5 8. 23 4.70 12.93 1.75 sm 1.03 M
6 5. 88 4.93 10. 81 1. 19 ™m 0. 86 M
7 6. 46 3.17 9.63 2.04 sm 0.77 M
8 4.23 3.29 7.52 1.29 m 0. 60 S

#* ;SAT —chromosome
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and J. Majovsky,1976, 88 f552) , P. nanata Chan et Schlecht 2n=26(J. C. Dave &
D. F. Morroy, 1979 =it MBI S/ DA FEE 4 (& B, BEE B R E&KE
B x=8KFE,

6 MBI (R DFTUEY , PEE LA FHE LN R a kR A B ZRN
Hul, ERFEHOET MABDAEMNEDEEZR P, RAXRRRGEE, ERHE
LR RS, HBLE TSN E 2R R Ek. 6 FFEYS R ZBOARRRE. R, T0AHET A B
BRI PNARR Y T ZEREEAEN -8, MERNRAERKEMESENERTRS
PR EER X,

%3 cRIAERZEVOTHHRUETHER

Teble 3 Coparison about karyotypes and asymmetry material

. . .. | P.oederi var. . P. kansuensis R
Species P. pilostachya | P. przewalskii sinensis P.rudis kubsp. kansuensi: P.muscicola
K (2n) 4m+12sm ir::f‘%;\g::__ 12m+ 4sm 4m+10sm+ pm+6sm~+ 25t H8m (SAT) +8sm
and C. RL 2L+6M.+ 2t ‘2L+8M + 2L+4M:+  (2st,4L+4M,+| 2t,2L+6M.+ |2L+ 8M,+4M,
. 6M,+2S ' z 8M, +28 6M, +2S 2M,+6S +28
2M; +48
Ratio of the
longest hromosomg 1.77 2.11 2.07 2.33 1.8 2.25
to the shortest
Average of 1.95 3.99 1.51 2.13 2. 96 1. 68
arm ratio .

Percentage of
chromosome whith 50 50 ] 50 50 37.5
arm ratio>2(%)
Index of karyotypd

asymmetry As « K 65. 29 65. 20 59.89 68.10 68. 92 62. 64
(%)
KP 2A 2B 1B 2B 2A 2B

K:Karyotype formulae,C. RL:Component of relative length ,KP;Karyotype petten.
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Fig. 2 Scatter diagram of six species of Pedicularis based on the degree of karyotypic asymmetry

1. P. pilostachya, 2. P. przewalskii, 3. P. oederi var. sinensis, 4. P. rudis, 5. P. kansuensis, 6. P. muscicola
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Explanation of Plate
Fig. 1. P. pilostachya Maxim. , Fig. 2. P. przewalskii Maxim. ,Fig. 3. P. cederi Vahl. var. sinensis (Maxim. YHu-

rus. Fig. 4. P. rudis Maxim. ,Fig. 5. P. kansuensis Maxim. subsp. kansuensis,Fig. 6. P. muscicola Maxim.
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See explanation at the end of text
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