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Abstract: Taking in wvitro multiple shoot clumps of Zantedeschia hybrid * Parfait’ as experimental
materials, colchicine and DMSO concentrations and their soaking time during polyploid induction process
were analyzed, and differences in leaf indexes, stomatal characteristics, chlorophyll content and
chromosome number between polyploid and diploid were compared, finally, the optimal induction
condition was confirmed by regression analysis. The results show that with enhancing of colchicine mass-
volume ratio and shortening of soaking time, survival rate of multiple shoot of different treatment groups
increases gradually and is lower than that of the control, while polyploid induction rate decreases
gradually and is significantly higher than that of the control. Comprehensively considering factors such as
survival rate of multiple shoot and polyploid induction rate and according to regression analysis, the
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optimal induction condition of Z. hybrid  Parfait’ is soaking multiple shoot clumps in MS liquid medium
containing mass-volume ratio 0.20% colchicine and volume ratio 0. 10% DMSO for 24 h, its polyploid
induction rate is up to 50.02% . The comparison analysis results show that leaf length, leaf thickness and
ratio of leaf length to leaf width of polyploid plants are 1.23, 1. 19 and 2. 93 times to those of diploid
plants, respectively. Length and width of guard cell and chloroplast number per stoma of polyploid plants
are 1.90, 1. 96 and 2. 03 times to those of diploid plants, respectively. Contents of chla and total
chlorophyll of polyploid plants are 1.28 and 1. 17 times to those of diploid plants, respectively. But leaf
width and stomatal density of polyploid plants are smaller, which are only 42.08% and 61.55% of those
of diploid plants, respectively. Except chlb content, there are significant differences in other biological
characteristics between polyploid plants and diploid plants. The result of chromosome counting shows that
polyploids obtained mostly are tetraploid with chromosome number of 2n=64, meanwhile, some chimera
and hexaploid are obtained. It is suggested that most biological characteristics of Z. hybrid ‘ Parfait’
polyploids are better than those of its diploids, and the polyploids possess stronger adaptability to
environment.
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Table 1

Effects of different induction conditions on survival rate of multiple shoot and induction rate of polyploid of Zantedeschia hybrid

‘Parfait’ (X+SE)"

kb2 BOKAIE AR R % DMSO RBUMU % B ]/ h I ZEAFIG 5/ % ZRRATHR %
Treatment group Mass-volume ratio of colchicine ~ Volume ratio of DMSO  Soaking time Survival rate of multiple shoot Induction rate of polyploid

1(CK) 0.00 0.00 0 100. 00a 0.00d

2 0.05 0.20 48 55.19be 65.22a

3 0.10 0.40 36 64.62b 57.58ab

4 0.15 0.10 24 82.00ab 50.00b

5 0.20 0.30 12 83.54ab 27.78¢

D @5 AR /NG R R B 225 5 (P<0. 05) Different small letters in the same column indicate the significant difference (P<0.05).

F2 HEIEESM Parfait’ Z{EE5 S EEHEIEHA LS (X<SE) Y B
Table 2 Comparison on leaf indexes between diploid and polyploid of Zantedeschia hybrid ‘ Parfait’ (X+SE)"

15 4/ em 5%/ cm e L M2/ mm

Ploidy Leaf length Leaf width Ratio of leaf length to leaf width Leaf thickness
£k Diploid 2.617+0.297a 1.913+0.249b 1.368a 0.257+0.000a
ZAEK Polyploid 3.224+0.260b 0.805+0. 098a 4.005b 0.305+0.098b

U EF AR /NG PR R 225 .35 (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).

®3 HEDHERAM Parfait’ Z{EE5 SEESALISEMLLE (XSE) Y B
Table 3 Comparison on stomatal characteristics between diploid and polyploid of Zantedeschia hybrid ‘ Parfait’ (X+SE)"

ik AALEE/ mm ™ PR TR/ PRI FE L/ wm B AL ISR

Ploidy Stomatal density Length of guard cell Width of guard cell Number of chloroplast per stoma
A& Diploid 321.47+23.46b 17.85+2.51a 13.61+1.93a 20.24+3.21a

ZA%& Polyploid 197.86+16.57a 33.96+2.52b 26.67+2.45h 41.03+1.24b

D R HRARE /NG PR R 225 5.3 (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).
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Fig. 1 Chromosome morphology of diploid and polyploid of
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Table 4 Comparison on chlorophyll content between diploid and
polyploid of Zantedeschia hybrid * Parfait’ (X+SE)"

i/ g+ g7 Content

i

Ploidy Chla Chlb £ Total
%K Diploid 2.5+0.3b 1.1£0.5a 3.60.3b
2R Polyploid 3.2+0.6a 1.1+0.4a 4.2+0.9a

DIRGI R AR NG FaEF R 2 F B3 (P<0.05) Different small
letters in the same column indicate the significant difference ( P <

0.05).
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