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A great diversity on varieties is one of the advantage of Phalaenopsis industry in Taiwan, however the differences in temperature tolerance of
these varieties have caused problems on cultivation. Although cell membrane stability of leaf is commonly used as an index of plant tolerance to
temperature stress, it is time-consuming with destroyed leaf tissues. Therefore, a rapid non-destructive screening technique is urgent needed.
Pollen viability under various temperature has been considered as an important indicator for screening temperature tolerance in some species. In
this study, the Impedance Flow Cytometry (IFC) has been used to detect the viability of 9 commercial varieties of Phalaenopsis at 5-45°C for 3 hr
with 5°C as an interval in a total of 9 treatments. Meanwhile, the 1% mature leaves from the plants in the same temperature treatments for 3 d were
measured the electrical leakage rate. The data of pollen viability and leaf electrical leakage rate according to the 25°C as a basic value were both
converted into IFC ratio and leaf relative injury (RI), and the correlation between these two ratios was analyzed. The results showed that there is a
significant negative correlation between the IFC ratio and RI in all varieties. Therefore, it is suggested that IFC analysis might provide a rapid
technique for temperature tolerance screening of Phalaenopsis.

. Table 1. Correlation analysis between pollen IFC ratio and leaf
Pollinia collection “ i relative II'I_] ury (RI) dl.ll'ing 5-45°C of Ph(I[GE'HOPSfS‘
Correlation
Variety coefficient Significance P value
(r value)
A -0.92 bk <0.001 (1.12x10'")
B -0.94 ok < 0.001 (2.57%10™)
C -0.86 bl < 0.001 (6.99x10)
Deactivatio D -0.84 fihig <0.001 (3.43x10%)
at 100°C E -0.94 ¥ <0001 (1.93x10"%)
F -0.76 b < 0.001 (4.8410°%)
G -0.72 ok <0.001 (3.52x10%)
# IFC ratio = IFC viability at 1°C / IFC viability at 25°C H -0.66 g < 0.001 (2.66x107")
1 -0.54 i 0.0039
Figure 1. Process of IFC test for Phalaenopsis pollens.
120 ¢
LT tolerance variety HT tolerance variety
Temperature treatment (5, 10, L0+ I
15, 20, 25. 30, 35, 40, or 45°C)
for 3 days _______=‘_|=__.__+
LOD fe—— ——
090 + e ’

[
IFC ratio

EC analysis  (— 0.80 ¢ \
E = non-LT tolerance variet
/ ECe Shake 30 min - e o
EC analysis 070

Deactivation by
(EC)) — HT: High temperature

autoclaving C > LT: Low temperature non- HT tolerance variety
20 ml .60
Dl-water 1 10 15 n 5 0 35 40 45
# Electrolyte leakage (%) = (EC,/ EC,) x 100% Tempersture: ()
* Relative injury (R1) = {1 - [1 - (Sample EC,/ Sample EC,)] / |1 - (ECyat 257 / EC, at 25°C )]] x 100% — A —B C ===D ——E tems F G == H ——1

Figure 3. IFC ratio during 5-45°C of 9 commercial varieties of

Figure 2. Process of relative injury test for Phalaenopsis leaves. Phalaenopsis.
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