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Polyploid Induction and Morphology of Primula forbesii
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Abstract ; In vitro culture of Primula forbesii was treated with colchicine at different concentrations and dura-
tions. The results showed that the induction rate was 56% with 0. 08% colchicine for 48h. Compared with the nor-
mal diploid plants,the polyploid plants showed the general characteristics of tetraploids,such as thicker leaf,, smaller
leaf index,larger guard cells,less stomata perunit area and more chloroplasts in guard cells. Cytological observation
showed the chromosome number of mutant plants was 2n =4x =36, while that of the normal diploid plant was 2n =
2x =18 with x =9. Therefore ,the mutant plants(2n =4x =36 ) belong to tetraploid plants. The karyotype formula of
the former is thus 2n =4x =8L + 12M2 +4M1 +12S,and that of the latter is 2n =2x =4L + 6M2 +2M1 +6S. Both
of the karyotypes belong to Stebbins’s 1A type. It was also found that a few induced plants were aneuploid.
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Table 1 Induction effects of colchicines concentration and treatment duration on Primula forbessi

WE(%) b et (6] (h) BEERY ¥ v #(%) RN TRE(%)
Concentration Duration of treatment Number of treated Death number Death rate Number of mutation Mutation rate
0 0 50 0 0 0 0
0.02 24 50 0 0b 1 2b

48 50 1 2b 2 4b

72 50 4 8a 5 10a
0.04 24 50 0 Oc 2 dc

48 50 5 10b 6 12b

72 50 8 16a 11 22a
0.08 24 50 2 4c 21 42b

48 50 6 12b 28 56ab

72 50 11 22a 20 40b
0.16 24 50 7 14¢ 23 46a

48
72

50
50

16
27

32b
54a

38b
28c

F—RENRFALRHE 2R ERRRRAMF LB EE. MEERRR0.05 KT HAFHERERFRE

The significance of different treatment duration at the same level of concentration were tested with Duncan’s method. The data followed by the same lower-

case letters are not significantly different a1 the 5% level of significance
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Table 2 The karyotype between diploid and tetraploid of

Primula forbessi
Rkt BER(%) BRAR BRI
HERE BAR Fundam- K f‘ Karyo-
P. forbesii  Constitution of  ental num- anvolype type
i formula
relation length ber
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—f&
=il 2M1 +68 0.05  2x=18m 14
8L +12M2 + 51.32 ¢ K(2n) =
w
mfr ik 4M1 +128 0.76 4x=36m 1A
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Table 3 Morphological variation of Primula forbessi

36), Eaf A% B4, U £ 1K I R 0 40 P
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B), BB K 51.3220.76, ZBMAX K K(2n) =
4x =36m, BB AR 1A B, EHfTHERSF
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PO R R AR A9 SE S T P J R 1. 09, 3 B — A5 k-
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H1.24em  ERREE HWER HEKNERAMBE
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fiF H’H (cm) HEE R (em) k42 (em) HHEK (cm) LS 21 REER(em)
Ploidy Plant hight Plant diameter Corolla diameter Stipe length Leaf index Fruit diameter

%4k Diploid 22.84 £5.03a 32.61 £7.58a 1.24 £0.55A 12.24 £0.89A 1.38 £0. 24a 0.41 +£0. 15A
P f& {4k Tetraploid 15.29 £3.12b 22.45 £2.24b 2.27+0.03B 7.73 +0.57B 1.09 0. 07b 0.89 +0.07B

FESAHRABERFERERME, KEFHRR0.01 KF NEFHERO0 05 K¥ HRFBELEAERFEE, TH

The data were tested with Duncan’s methed. The means followed by the same lowercase letters and capital letters are not significantly different at the 5%

and 1% levels of significance, respectively
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Table 4 Comparisons of stomatas and chloroplasts between

diploid and tetraploid plants

R 140 B vt

BTHE RTHER R ik

[i:243 £(um)  F(pm) (A/mm*)
. . Number of chl-
Ploidy Length of Width of Stomata den-
ard cell  guard cell oroplasts  per sit;

g guard cell Y
it 773 3.97+ 317+ 18 ¢ 94.20 +
Diploid 0.54A 0.34A 2.56A 8.56A
Wk 6.22+ 5.51 ¢ 55z 78.91 ¢
Tetra- 0.19B 0.98B 4,32B 6.97B
ploid
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