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Polyploid induction in Cymbidium sinenthese ‘ Lv mosu’ X
Cymbidium hybridum ‘ Shijicheping’ F1 generation

SONG Lian, Yang Junxu, LIU Dan, LI Zhilin, WANG Yuying"

( Institute of Landscape Plants, Yunnan Agricultural University, Kunming 650201, China )

Abstract; Technique of mutation breeding in protocorm of Cymbidium sinense ‘Lv mosu’ X C.hybridum * Shijieheping’ F1
generation of hybrids was studied by means of tissue culture and chemical mutagenesis. The results showed that 0.03% col-
chicine treatment for 72 h, induced mutation rate was 36%, the mortality rate of 36%, the induced effect was the best; the
polyploidy plant had more lignified roots than the diploid plants, the plants were dwarfed, the veins, leaves were dark
green, the leaves were thickened and broadened, rough and double leaf twist, slow growth and so on, while the stomata and
guard cells were larger and the stomatal density was decreased. DNA ploidy was analyzed by flow cytometry and the values
of fluorescence channel were 88 in diploid plants and 176 in polyploid plants, the polyploid plants were tetraploid.

Key words: Cymbidium sinense ‘Lv mosu’ X Cymbidium hybridum ‘ Shijieheping’ F1 generation, protocorm,
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Table 1  Effects of different cochicine concentrations and different treatment time on polyploidy induction
33 A BRI [A] A B H FET 3L FET-HR A5 Rt of
Concentration Treatment time Number of Number of Rate of death Number of \ ll'
(%) (h) treatment death (%) mutation m?;ﬂ 1)or1
0 24 50 0 0 0 0
48 50 0 0 0 0
72 50 0 0 0 0
0.03 24 50 9 18 13 26
48 50 19 38 12 24
72 50 18 36 18 36
0.05 24 50 21 35 13 26
48 50 28 56 9 18
72 50 29 58 13 26
0.10 24 50 23 46 16 32
48 50 29 52 10 20
72 50 26 58 8 16
R2 BZEAREZRXXTM _BEEMSEEHRESEMERIER
Table 2 Comparison of morphological indexes between diploid and polyploidy
% & K - - R e
Hitk i R i e ik G
Plant height Leaf length Leaf width Leaf area .
Plant Number of leaf ) Leaf index
(mm) (mm) (mm) (mm?)
TAEA 6.00+0.86 75.42+11.92A 43.37+16.50A 4.50+£1.33A 212.89+130.77 9.56+2.17A
Diploid
GIETRN 6.20+0.70 50.53+16.39B 31.26+10.96B 7.01+2.60B 240.10+186.47 4.56+1.24B
Variant

T KRS F AR RR 25 2% (P<0.01) , T,

Note ; Lowercase letters represent extremely significant differences( P<0.01). The same below.

A I8 o B AL A 2 (S = KA xS AR ) SR AL i T AR
(ZFJIFE,2010) , 4004 30 <AL,
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FR i R DI < A ) S8 03 VDR, 1) 58 o D) e 2R
FRFEE 1 min KRR 30 pm 38 05 98 28 B 5L A
AL 600 wL Y4 ¥ ( CyStain UV Precise P) , k¥

It 60 s J5 , A 2E A TR 2 4 LAY (Partec CyFlow
Space ) I 5 8,2 38 I #7734
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K H Excel 2010 #4784 10 s B B2 SPSS 2.0
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IE: A, 5K B, B,, B, ERAEMK,
Note: A,. Diploid plants; B,, B,, B,. Mutation plants.

BT Bt 5 KA > 2= 50 P A AR AR AR S AB vk AP A8 HE

Fig. 1

Appearance comparison between diploid plants and mutation plants

RI BEZEXRUREZZXXM _GHESSEHESIL RIHAMILER
Table 3 Comparison of stoma and guard cells between diploid and polyploidy

Wb KAt Az T R ZLEYIIES PR T2 58
Plant Long diameter Short diameter Area Guard cell length Guard cell width
(pm) (pm) (pm®) (pm) (pm)
A 85.81 +14.37B 54.42+14.93B 4 708.05+1 618.02B 181.16+21.80B 41.52+10.01B
Diploid
EZRUN 106.50+18.74A 63.05+7.98A 6 760.21+1 630.19A 217.84+30.11A 55.79+8.34A
Polyploidy
Wi 22 580K, 50 B2 ( BIVRK K Al 32 S v 0) A 12 2 TR, 2 AR AR PR B BRI R T I

XF L, ) — Ak B[] 45 44, RROK Al 38 0k B Bk s
JRERZEFE T 3858 5, FKOK AL 2R ¥ A 0.05% 4k 3
72 h Ff10.10% A0 BE 48 h IS T, SET- R e, i
58% ; JFLBRZE A8 S RAE AL BE 24 h, Bl 25 BROKAIL K
JERBE N, A FoR B LT, LA Bk,
0.03%FKKNIZ LB 72 h, B 22 G2 FIRAE
2R A2 FL AR R ERZE AR R RO
36% ,FET RN 36% 5 SRR,

2.2 BiEEHEE

22,1 HEFMELER MIMWEEKRE, 275K
FERE (A, MR B B 220, EEEH AL
R AR R AR TR Ak, A RR B, i B TR R, i
ARJEL AF G W TEDRLRS , D F 4 XK (B) AR
FEZL(B,) Fnm H L (B,) & (E 1),

F8 804y ) b R ORE B 2> 33.00%  27. 92%
52.30% , i M 5& F0 it 1 AR A3 0 be DR A RR 3G
55.78% 12.78% ( P<0.01) , X Uil 55 2% 5 KL
2EZRASN AT R R AE R 5 A AR PR A AR
K SE I AR A 1 25 Rl B 2 M IR A AR A
TE 48 b R ) 20 i 1 28 S A R 2 AT AT 1)

222430 KE@mpt e F285RER, 20K
FEAR (B, .B,) M A A9 AL L A5 R HE#R (A, LA,)
K, B AR N i L8 D, AL AR T4
MG EE RN FR 3, NERITUEE, B2 5K
6 L JAs P AR SRR R AL K AR RALER R
FLTAAR A T2 40 M R 40 i 58 2 0l bl A% A
FE BR824, 11% , 15. 86% ., 43.59% . 20.25% .
34.37% (P<0.01) . W] v i £ 4l 1 35 22 il b
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e A AR HRAIL(x10) 5 A, AL (x40) ; B, ZEAMESIL(x10) ; B,. ZEMKIL(x40)
Note: A,. Diploid stoma(x10) ; A,. Diploid stoma( x40) ; B,. Polyploidy stoma(x10) ; B,. Polyploidy stoma(x40).

B2 822 5 ORAEIE 22 2R e i AR S Z A5 R AL L8R
Fig. 2 Comparison of stoma between diploid plants and polyploidy plants
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Note: A,. Chromosome map of diploid plants; A,. Peak values of diploid plants; B,. Peak values of tetraploid plants.

B3 R 5 RAEE S A STl AR A O A 1 2 (o AR P A S8R 4]

Fig. 3 Chromosome map, peak values of diploid plants and tetraploid plants
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