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Magnesium sulfate 200 mg/L
Potassium nitrate 100 mg/L
PEG 25 %

pH i 5.66
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HBEf E ppm

23 % Eh?ﬁéﬁf Azoxystrobin 500
31.6 % [173BLut?  Carbendazim + Prochloraz 333
62.5% %—Lr?f A8 Cyprodinil + Fludioxonil 500
24.9 % ’rﬁ T F] Difenoconazole 667
422 % ﬁ?ﬁ’mﬁl Dithianon 833
43 % FapEE 1T Kasugamycin + Carbendazim 1000
50 % _p‘d JIERIES Kresoxim-methy]l 500
80 % G 9| Mancozeb 2500
80 % il 7 Metiram 2000
62.25 % FEHE 'Y Myclobutanil + Mancozeb 1667
50 % T’%_ph & Prochloraz 167
70 % FIELEE 9] Propineb 2500
53 % T?j%’@’l‘l‘;{f% B Thiabendazole + Oxine-copper 833
50 % = Al Trifloxystrobin 250

2. AL RS 0 PEG S U 745 3 sy
Table 2. Effects of different concentrations of PEG on in vitro pollen germination

rates of ‘Irwin’ mangos.

PEG (%) BHF (%)

19 ¢*
5 23 ¢
10 17e
15 31d
20 64D
25 83 a
30 53¢

skeoskosk

“mean separation within columns by Duncan's multiple range test (P<0.001). Means with

the same letter are not significantly different.




B PRI B O S AR I IO O (S 1 R B

A3 SBR[ PR PEG S R TLB I H oy
Table 3. Effects of different concentrations of sucrose and PEG on in vitro pollen

germination rates of ‘Irwin’ mangos.

Sucrose (%) IR (%)
0% PEG 25 % PEG
0 d? 84 bc?
5 0d 90 ab
10 1d 90 ab
15 19¢ 93 a
20 25b 90 ab
25 27b 80 cd
30 3la 73 d
35 18 ¢ 56 ¢
skesksk sksksk

“mean separation within columns by Duncan's multiple range test (P<0.001). Means with

the same letter are not significantly different.

o4 SHESLINET VR ORIPEEE 7O Pl
Table 4. Effects of different concentrations of boron on in vifro pollen germination

rates of ‘Irwin’ mangos.

B (ppm) B F (%)

0 58 b

50 45 ¢

100 58b
150 73 a
200 72 a
250 70 a

skskk

“mean separation within columns by Duncan's multiple range test (P<0.001). Means with

the same letter are not significantly different.
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Table 5. Effects of different concentrations of calcium on in vifro pollen germination

rates of ‘Irwin’ mangos.

Ca (ppm) BHF (%)
0 58 b*
100 61b
200 71 a
300 64 ab
400 58 b
500 67 ab
%

“mean separation within columns by Duncan's multiple range test (P<0.001). Means with

the same letter are not significantly different.

6. iﬁ%ﬁi FIT I FREE sEsf N Tk R 7 OBy
Table 6. Effects of different concentrations of magnesium on in vitro pollen

germination rates of ‘Irwin’ mangos.

Mg (ppm) BHF (%)

0 58 b
100 8la
200 74 2
300 73 a
400 55b
500 51b

skkk

“mean separation within columns by Duncan's multiple range test (P<0.001). Means with

the same letter are not significantly different.
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7. SRESLEINF N R OSSR B RS 7 OB
Table 7. Effects of different concentrations of potassium on in vitro pollen

germination rates of ‘Irwin’ mangos.

K (ppm) T A (%)

0 59 a*

50 59a

100 54 a
150 61 a
200 44 a
250 49a

ns

“mean separation within columns by Duncan's multiple range test. Means with the same

letter are not significantly different.

2. 8. pH @R LIS A ol
Table 8. Effects of different pH on in vitro pollen germination rates of ‘Irwin’ mangos.
pH i FJHF (%)
0d”*
88 ab
89 a
93 a
73 ¢
83 b

keksk

o 3 O L MW

“mean separation within columns by Duncan's multiple range test (P<0.001). Means with

the same letter are not significantly different.
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Table 9. Effects of incubation time on in vitro pollen germination rates of ‘Irwin’

mangos.
iE€2)) 7+ (%)
30 2.6d
60 278 ¢
90 51.5b
120 91.7a
skeoskosk

“mean separation within columns by Duncan's multiple range test (P<0.001). Means with

the same letter are not significantly different.
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Table 10. Effects of different fungicides for anthracnose disease on in vitro pollen

germination rates of ‘Irwin’ mangos.

i RHF (%)
23 % FnEeEr 0 ¢
31.6% 1Bt 77b
62.5 % el 9d
24.9% 7| 15¢
42 % %ﬁj’ﬁf@ Oe
43 % FhfHEITS 90 a
50 % s Oe
80 % &7 4| Oe
80 % B H Oe
62.25 % FEGHE Oe
50 % i 87a
70 % P IELEE” S| Oe
53 % BRI A Oe
50 % = E‘JT}%?L'V Oe
i 88 a
skskok

“mean separation within columns by Duncan's multiple range test (P<0.001). Means with

the same letter are not significantly different.
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Establishing a Novel Formula for In Vitro Pollen
Germination and Screening for Low Toxicity Pesticides for

Anthracnose Disease Control for ‘Irwin’ Mangos

Cheng-chung Chu* , Zen-hong Shii**

Summary

The present research was aimed to develop a novel formula for in vitro pollen
germination as well as to screen for low toxicity pesticides for anthracnose disease for
‘Irwin’ mangos. The results showed PEG was very helpful in increasing in vitro
pollen germination of ‘Irwin’ mangos. The best formula for in vitro pollen
germination of ‘Irwin’ mangos was 15 % sucrose, 100 ppm boric acid, 200 ppm
magnesium sulfate, 100 ppm potassium nitrate, 300 ppm calcium sulfate and 25 %
PEG. The pollen germination rate using this formula could reach 80 % or even higher.
Fourteen pesticides used to prevent mango anthracnose disease were screened for low
toxicity to ‘Irwin’ mango pollens by incorporating the pesticides into the pollen
germination media for ‘Irwin’ mangos. The results showed that 50 % Prochloraz at
167 ppm and Kasugamycin + Carbendazim at 1000 ppm were non-toxic to ‘Irwin’
mango pollens. Carbendazim + Prochloraz at 333 ppm had little toxic effects on
pollen germination with germination rates decreasing by only 12 %. The rest of the
pesticides, 23 % Azoxystrobin at 500 ppm, 62.5 % Cyprodinil + Fludioxonil at 500
ppm, 24.9 % Difenoconazole at 667 ppm, 42.2 % Dithianon at 833 ppm, 50 %
Kresoxim-methyl at 500 ppm, 80 % Mancozeb at 2500 ppm, 80 % Metiram at 2000
ppm, 62.25 % Myclobutanil + Mancozeb at 1667 ppm, 70 % Propineb at 2500 ppm,
53 % Thiabendazole + Oxine-copper at 833 ppm and 50 % Trifloxystrobin at 250
ppm all had highly toxic effects to the pollen germination of ‘Irwin’ mangos. When
incorporated with these pesticides, germination rates ranged from only 0 % to 15 %.
Key words : mango, pollen germination, pesticide screening;

* Department of Biological Science and Technology, Meiho University .
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