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In Vitro Induction of Tetraploid W atermelon Ushng D nitroanilne Herbicide

YAN Zhi-hong, L IUWen-ge' , ZHAO Sheng-jie, and HE Nan
(Zhengzhou Fruit Research Institute, Chinese Acadeny of Agricultural Sciences Zhengzhou 450009, China)

Absgract: Tetraploid watemelonswere successully induced in vitro by treating cotyledonsof diploid war
temelon lines Z-A and Z-R in liquid M Smedium with three dinitroanilines herbicide oryzalin, pendimethalin
and trifluralin in different concentrations, colchicine or no inductor used as control The reaults indicated that
the effectsof tetrgploid induction were better by using three dinitroanilines than those of colchicine The in-
duced tetrgploid rate of oryzalin, pendimethalin, trifluralin and colchicine was 40. 0%, 33.3%, 26.7%
and 13. 3% repectively The induction rate of direct treament in which the cut cotyledonswere directly plan-
ted into inductive medium was higher than that of indirect treament in which the cotyledonswere pre-cultured
on differentiation medium (MS+BA 2.0mg- L") for 7 d before planted into inductive medium.  The tetrar
ploid of watemelon plantletswas detemined in the early stage with FDA fluorescence method in which the
chloroplasts of epidemal guard cellswere counted under amicroscope and UV light The detective ratewas a-
bove 90%. The confimed tetrgploid plantletswere tranglanted into a greenhouse and <elf-pollinated and the
seeds of tetrgploidswere obtained
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Fig 1 Induced tetraploid watermelon plants
A. Test-tube plantlet; B. Tranglanted plantle C Chloroplasts in guard cell pairs fran different tetrgploid watemelon leaves
by FDA under UV light D. The chramosome number of root tipsof induced tetrgploid watemmelon, 2n=4x =44
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Tablel In vitro induction of tetraploid watermelon by three dinitroanilnesand colchicine

/d 1%
Treament  Inducer Treament / @ mol- L 1) Shoots number Confimed tetrgploids  Tetrgploid explant percentage
tme Concentration Z-A 7Z-R Z-A 7R Z-A 7R
2 0 15 15 0 0 0 0
Direct No induced 4 0 13 12 0 0 0 0
treament 6 0 12 10 0 0 0 0
2 500 13 12 0 0 0 0
Colchicine 1000 10 8 0 0 0 0
1500 9 7 0 0 0 0
4 500 7 5 0 0 0 0
1000 6 2 1 0 6.7 0
1500 4 1 2 1 13.3 6.7
6 500 4 0 - - - -
1000 2 0 1 0 6.7 0
1500 0 0 0 0 0 0
2 5 14 13 0 0 0 0
Pendimethalin 10 13 10 2 2 13.3 13.3
50 11 8 4 4 26.7 26.7
100 10 5 5 1 33.3 6.7
4 5 13 12 0 0 0 0
10 11 10 6 2 40.0 13.3
50 9 7 3 1 20.0 6.7
100 5 1 1 0 6.7 0
6 5 9 6 0 0 0 0
10 6 3 2 0 13.3 -
50 4 0 0 - 0 -
100 2 0 - - - -
2 5 14 12 0 0 0 0
Trifluralin 10 12 10 1 0 6.7 0
50 10 7 2 2 13.3 13.3
100 9 4 4 3 26.7 20.0
4 5 12 11 0 0 0 0
10 11 9 2 2 13.3 13.3
50 7 6 3 1 20.0 6.7
100 4 0 1 - 6.7 0
6 5 8 4 0 0 0 0
10 4 3 - - - -
50 2 0 - - - -
100 0 0 - - - -
2 15 14 11 4 3 26.7 20.0
Oryzalin 30 13 11 5 4 33.3 26.7
45 13 9 2 1 13.3 6.7
4 15 13 11 3 1 20.0 6.7
30 11 9 1 2 6.7 13.3
45 10 6 0 - 0 -
6 15 8 2 1 0 6.7 0
30 9 2 - 0 - 0
45 8 1 - - - -
2 15 9 2 13.3
Indirect 30 8 3 20.0
treament 45 6 1 6.7
4 15 6 1 0
30 4 0 0
45 2 - -
6 15 1 - -
30 0 - -
45 0 - -
15; - ; = / x 100%

Note: The treated budsis15; - meansdied plantsbecause of vitrification or brovning, Tetraploid explant percentage = Number of confimed
tetrgploids / Number of treated buds x 100%.
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Table2 Camparison of number of chloroplast per guard cell pair of diploid and

tetraploid leavesfram in vitro cotyledons of watermelon

T P
B reeding lines Ploidy Number of chloroplast T-test P-value
ZA 2x 8.02 +0.15 -29.0" " 0. 007
4x 15.45+0.21
ZR 2x 8.13+0. 14 -31.5" 0.018
4x 15.43 +0.18
FDA 20 20 18
(2n=4x=44), 19 (2n=2x=22), DA 90% 95%
3
3.1
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