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Research title : Effects of propolis extract from honey bees and stingless

bees on postharvest fungi
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Department : Biology

Abstract

The aim of this study was to evaluate the antifungal activity of ethanol crude
extract of propolis from honey bee and stingless bee against postharvest fungi which
obtained from infected grapes, bananas and chilies. The isolated fungi, Alternaria sp.
from grapes, Fusarium oxysporum from bananas and Collectotrichum
gloeosporioides from chilies were selected to test the growth inhibition activity of
ethanol crude extracts of propolis. Various concentrations of both propolis extracts
at 1000, 2500, 5000, 7500, and 10000 ppm had been compared with synthetic
fungicide (prochloraz) at 1000 ppm and control (ethanol). The results showed that
growth inhibition activity of ethanol crude extracts of propolis from both bees groups
to Alternaria sp. and Fusarium oxysporum were not significantly different from that
of control groups (p>0.05). In contrast, it was found that propolis crude extracts from
honey bee at 5000 and 7500 ppm and propolis crude extracts from stingless bee at
2500, 5000 and 7500 ppm can inhibit growth of Collectotrichum ¢loeosporioides
(p<0.05). This inhibition was more efficient than ethanol but less than prochloraz.
These results indicated that activity of ethanol crude extracts of propolis from honey
bee and stingless bee in this study are not sufficient to inhibit growth of selected

postharvest fungi.

Keywords: Antifungal activity, Crude extract, Ethanol, Postharvest, Propolis
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1. 1angunsad
1.1 NFEUBNAN
1.2 Gnnesauna 50 100 250 waz 500 ml.
1.3 Petri dish
1.4 Fudeds (needle)
1.5 Inocular loop
1.6 napsganssaliuulduas
1.7 Hot plate
1.8 WanamnyueIms
1.9 dd
1.10 gedeu
1.11 Cork borer 91 0.5 cm.
1.12 NF¥ANENTDI
1.13 Spatula
1.14 azifigaloanaged
1.15 da
1.16 Microwave
1.17 Autoclave
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1.19 lalasUuma

1.20 ﬁﬂaamﬁﬁa (Laminar flow hood)

1.21 vaealulasiwunsiag vue 1 uag 2 ml.
1.22 \A300UEmALENS (vortex)

1.23 wideungansaudif (3D shaker)

1.24 agililounsesn

1.25 wsenedd (propolis)

1.26 sur$s

2. a5uAl
2.1 Glucose
2.2 Agar
2.3 Lactophenol cotton blue
2.4 Sodiumhypochlorite (NaClO)

2.5 Ethanol
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A 3 N9 Koch’s postulate
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dayauananisinaszilafidudnisdugnsiaiguaciias Alternaria sp. N9aHA

1a35 One-Way ANOVA

Descriptives

Inhibition
95% Confidence Interval for
Mean
N Mean Std. Deviation | Std. Error | Lower Bound | Upper Bound | Minimum [ Maximum
Control a4 .0000 .00000 .00000 .0000 .0000 .00 .00
Ethanol 5| -22.0144 5.39808 2.41410 -28.7170 -15.3118 -25.90 -13.67
Prochloraz 3 69.3046 6.64576 3.83693 52.7956 85.8135 65.47 76.98
Am1000 5| -19.71122 2.90455 1.29895 -23.3187 -16.1058 -22.30 -15.11
Am2500 5| -14.1007 9.12280 4.07984 -25.4282 -2.7733 -24.46 .00
Am5000 5| -14.6763 8.00471 3.57981 -24.6154 -4.7371 -23.74 -6.47
Am7500 5| -15.6835 5.87554 | 2.62762 -22.9789 -8.3880 -21.58 -7.19
Am10000 5| -11.7986 6.34563 | 2.83785 -19.6777 -3.9194 -20.86 -6.47
Tp1000 4| -13.6691 8.11813 4.05907 -26.5868 -.7513 -21.58 -3.60
Tp2500 5| -13.5252 5.34509 | 2.39040 -20.1620 -6.8884 -20.14 -791
Tp5000 5| -11.0791 8.84921 | 3.95749 -22.0669 -0914 -20.86 .00
Tp7500 5 -4.6043 12.00167 5.36731 -19.5064 10.2977 -25.18 4.32
Tp10000 5] -11.3669 11.74889 | 5.25426 -25.9551 3.2213 -20.86 1.44
Total 61 -8.8454 19.96164 | 2.55583 -13.9578 -3.7330 -25.90 76.98
Test of Homogeneity of Variances
Inhibition
Levene Statistic dfl df2 Sig.
2.606 12 48 .009
ANOVA
Inhibition
Sum of Squares Df Mean Square F Sig.
Between Groups 21027.494 12 1752.291 29.200 .000
Within Groups 2880.527 48 60.011
Total 23908.022 60
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Dependent Variable: Inhibition
0) 0) Mean Difference 95% Confidence Interval
Concentration  Concentration (I-)) Std. Error | Sig. | Lower Bound | Upper Bound
Dunnett T3 Control Ethanol 22.01439“ 241410 .015 6.3512 37.6776
Prochloraz 769‘30456* 3.83693 | .022 -114.9048 -23.7044
Am1000 19.71223“ 1.29895| .002 11.2843 28.1402
Am2500 14.10072 4.07984 | .338 -12.3703 40.5717
Am5000 14.67626 357981 .216 -8.5504 37.9030
Am7500 15.68345 262762 .067 -1.3652 32.7321
Am10000 11.79856 2.83785 ] .207 -6.6141 30.2112
Tp1000 13.66906 4.05907 | .402 -18.5108 45.8489
Tp2500 13.52518 2.39040 | .080 -1.9843 29.0346
Tp5000 11.07914 395749 532 -14.5980 36.7563
Tp7500 4.60432 5.36731 ] 1.000 -30.2201 39.4287
Tp10000 11.36691 525426 777 -22.7240 45.4578
Ethanol Control —22.01439* 2.41410| .015 -37.6776 -6.3512
Prochloraz —91.31894* 4.53320 | .001 -122.6840 -59.9539
Am1000 -2.30216 2.74138 | 1.000 -16.7034 12.0991
Am2500 -1.91367 4.74057 1 .960 -32.2728 16.4455
Am5000 -7.33813 4317751 957 -28.9077 14.2314
Am7500 -6.33094 356823 .946 -23.4307 10.7688
Am10000 -10.21583 3.72576 1 510 -28.1745 7.7429
Tp1000 -8.34532 472270 925 -35.4341 18.7434
Tp2500 -8.48921 3.39733 | .632 -24.7340 7.7556
Tp5000 -10.93525 4.63568 | .703 -34.5923 12.7218
Tp7500 -17.41007 588523 | .445 -49.6468 14.8267
Tp10000 -10.64748 5782311 .910 -42.1673 20.8724
Prochloraz Control 69.30456 3.83693 | .022 23.7044 114.9048
Ethanol 91.31894 453320 .001 59.9539 122.6840
Am1000 89.01679 4.05084 |1 .007 50.8245 127.2091
Am2500 83.40528 5.60064 1 .000 52.6887 114.1218
Am5000 83.98082 5.24758 1 .000 54.0205 113.9411
Am7500 84.98801 4.65042 1 .001 54.2886 115.6874
Am10000 81.10312 4.77236 | .001 50.8629 111.3433
Tp1000 8297362 5585521 .001 50.5181 115.4292
Tp2500 82.82974 4520621 .002 51.3779 114.2816
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Tp5000 80.38369 | 5.51215| .000 49.9103 110.8571
Tp7500 73.90887 | 659773 | 001 38.9295 108.8883
Tp10000 80.67146 | 6.50610| .001 46.1661 115.1768
Am1000 Control 19.71223 | 1.29895 | .002 -28.1402 -11.2843
Ethanol 230216 | 274138 1.000 -12.0991 16.7034
Prochloraz -89.01679 | 4.05084 | 007 -127.2091 -50.8245
Am2500 -5.61151 4.28163| .994 -30.7273 19.5043
Am5000 -5.03597 | 3.80820| .994 -26.8597 16.7878
Am7500 -4.02878 | 293116 .993 -19.7377 11.6801
Am10000 -7.91367 | 3.12101| .620 -24.9412 9.1139
Tp1000 -6.04317 | 4.26184 978 -35.5104 23.4240
Tp2500 -6.18705 | 2.72053 | .742 -20.4457 8.0716
Tp5000 -8.63309 | 4.16521 .820 -32.9412 15.6750
Tp7500 -15.10791 | 5.52226 | .547 -48.7503 18.5345
Tp10000 -8.34532 | 5.41244 1 968 -41.2387 24.5481
Am2500 Control -14.10072 | 4.07984 | .338 -40.5717 12.3703
Ethanol 791367 | 4.74057| .960 -16.4455 32.2728
Prochloraz -83.40528 | 5.60064 | .000 -114.1218 -52.6887
Am1000 561151 | 4.28163| .994 -19.5043 30.7273
Am5000 575541 5.42772 | 1.000 -25.5149 26.6660
Am7500 1.58273 | 4.85278 | 1.000 -22.8906 26.0561
Am10000 -2.30216 | 4.96976 | 1.000 -26.9794 22.3751
Tp1000 -43165| 5.75510] 1.000 -29.4009 28.5375
Tp2500 -57554 | 4.72854 1 1.000 -24.9278 23.7767
Tp5000 -3.02158 | 5.68391| 1.000 -30.2070 24.1639
Tp7500 -9.49640 | 6.74189 | .994 -42.4625 23.4697
Tp10000 -2.73381 | 6.65225] 1.000 -35.1578 29.6902
Am5000 Control -14.67626 | 3.57981| .216 -37.9030 8.5504
Ethanol 7.33813 | 4.31775] 957 -14.2314 28.9077
Prochloraz -83.98082 | 5.24758| .000 -113.9411 -54.0205
Am1000 5.03597 | 3.80820| .994 -16.7878 26.8597
Am2500 -57554 | 5.42772 ] 1.000 -26.6660 25.5149
Am7500 1.00719 | 4.44066 | 1.000 -20.8302 22.8446
Am 10000 -2.87770 | 4.56820 | 1.000 -25.0793 19.3239
Tp1000 -1.00719 | 5.41213| 1.000 -28.7731 26.7587
Tp2500 -1.15108 | 4.30454 | 1.000 -22.6974 20.3952
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Tp5000 -3.59712 | 5.33636 | 1.000 -29.1929 21.9987
Tp7500 -10.07194 6.45160 | .980 -42.3729 22.2290
Tp10000 -3.30935 | 6.35786 | 1.000 -35.0058 28.3871
Am7500 Control -15.68345 262762 .067 -32.7321 1.3652
Ethanol 6.33094 | 356823 .946 -10.7688 23.4307
Prochloraz —84.98801* 4.65042 1 .001 -115.6874 -54.2886
Am1000 4.02878 293116 .993 -11.6801 19.7377
Am2500 -1.58273 4.85278 1 1.000 -26.0561 22.8906
Am5000 -1.00719 4.44066 | 1.000 -22.8446 20.8302
Am10000 -3.88489 | 3.86753| 1.000 -22.4117 14.6419
Tp1000 -2.01439 | 4.83533] 1.000 -28.9761 24.9474
Tp2500 -2.15827 3.552241 1.000 -19.1907 14.8742
Tp5000 -4.60432 | 4.75038 | 1.000 -28.4098 19.2011
Tp7500 -11.07914 | 5.97599| .908 -43.1792 21.0209
Tp10000 -4.31655 | 5.87466 | 1.000 -35.7151 27.0820
Am10000 Control -11.79856 | 2.83785| .207 -30.2112 6.6141
Ethanol 10.21583 3.72576 1 .510 -7.7429 28.1745
Prochloraz -81.10312 | 477236 | .001 -111.3433 -50.8629
Am1000 7.91367 3.12101 .620 -9.1139 24.9412
Am2500 230216 | 4.96976 | 1.000 -22.3751 26.9794
Am5000 2.87770 | 4.56820] 1.000 -19.3239 25.0793
Am7500 3.88489 | 3.86753 | 1.000 -14.6419 22.4117
Tp1000 1.87050 | 4.95272 | 1.000 -25.0808 28.8218
Tp2500 1.72662 | 3.71045| 1.000 -16.1760 19.6292
Tp5000 -71942  4.86982 ] 1.000 -24.7649 23.3260
Tp7500 -7.19424 | 6.07136| .999 -39.2210 24.8325
Tp10000 -43165 | 5.97166 | 1.000 -31.7747 309114
Tp1000 Control -13.66906 | 4.05907| .402 -45.8489 18.5108
Ethanol 8.34532 472270 .925 -18.7434 35.4341
Prochloraz 8297362 | 558552 | 001 -115.4292 -50.5181
Am1000 6.04317 4.26184 1 .978 -23.4240 35.5104
Am2500 43165 5.75510 | 1.000 -28.5375 29.4009
Am5000 1.00719 5.41213 ] 1.000 -26.7587 28.7731
AmT7500 2.01439 | 4.83533] 1.000 -24.9474 28.9761
Am10000 -1.87050 | 4.95272] 1.000 -28.8218 25.0808
Tp2500 -.14388 | 4.71063 | 1.000 -27.2540 26.9662
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Tp5000 -2.58993 [  5.66902 | 1.000 -31.2220 26.0421
Tp7500 -9.06475 | 6.72934 | .996 -42.9109 24.7814
Tp10000 -2.30216 | 6.63953 | 1.000 -35.6394 31.0351
Tp2500 Control -13.52518 | 2.39040| .080 -29.0346 1.9843
Ethanol 8.48921 | 3.39733| .632 -7.7556 24.7340
Prochloraz -82.82974 | 4.52062| .002 -114.2816 -51.3779
Am1000 6.18705| 2.72053| .742 -8.0716 20.4457
Am2500 57554 4.72854  1.000 -23.7767 24.9278
Am5000 1.15108 | 4.30454 | 1.000 -20.3952 22.6974
Am7500 215827 | 3.552241 1.000 -14.8742 19.1907
Am10000 -1.72662 3.71045| 1.000 -19.6292 16.1760
Tp1000 .14388 | 4.71063 | 1.000 -26.9662 27.2540
Tp5000 -2.44604 | 4.62339 | 1.000 -26.0925 21.2005
Tp7500 -8.92086 | 5.87554 | .979 -41.1764 23.3347
Tp10000 -2.15827 | 5.77246 | 1.000 -33.6954 29.3788
Tp5000 Control -11.07914 | 3.95749| .532 -36.7563 14.5980
Ethanol 10.93525| 4.63568| .703 -12.7218 34.5923
Prochloraz -80.38369 | 5.51215| .000 -110.8571 -49.9103
Am1000 8.63309 | 4.16521| .820 -15.6750 329412
Am2500 3.02158 | 5.68391 ] 1.000 -24.1639 30.2070
Am5000 3.59712 | 5.33636 | 1.000 -21.9987 29.1929
Am7500 4.60432 | 4.75038 | 1.000 -19.2011 28.4098
Am10000 719421 4.86982( 1.000 -23.3260 24.7649
Tp1000 258993 | 5.66902| 1.000 -26.0421 31.2220
Tp2500 244604 | 4.62339| 1.000 -21.2005 26.0925
Tp7500 -6.47482 | 6.66856 | 1.000 -39.2431 26.2935
Tp10000 28777 6.57792( 1.000 -31.9228 32.4983
Tp7500 Control -4.60432 [ 5.36731| 1.000 -39.4287 30.2201
Ethanol 17.41007 | 5.88523| .445 -14.8267 49.6468
Prochloraz -73.90887 | 6.59773| .001 -108.8883 -38.9295
Am1000 15.10791 | 5.52226 | .547 -18.5345 48.7503
Am2500 9.49640 | 6.74189| .994 -23.4697 42.4625
Am5000 10.07194 | 6.45160| .980 -22.2290 42.3729
Am7500 11.07914 | 5.97599| .908 -21.0209 43.1792
Am10000 7.19424 1 6.07136| .999 -24.8325 39.2210
Tp1000 9.06475 | 6.72934| .996 -24.7814 42.9109
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Tp2500 8.92086 | 5.87554| .979 -23.3347 41.1764
Tp5000 6.47482 | 6.66856 | 1.000 -26.2935 39.2431
Tp10000 6.76259 | 7.51101] 1.000 -29.1563 42.6815
Tp10000 Control -11.36691 525426 777 -45.4578 22.7240
Ethanol 10.64748 | 5.78231| .910 -20.8724 42.1673
Prochloraz -80.67146 | 6.50610| .001 -115.1768 -46.1661
Am1000 8.34532 | 5.41244| .968 -24.5481 41.2387
Am2500 2.73381 6.652251 1.000 -29.6902 35.1578
Am5000 330935 6.35786 | 1.000 -28.3871 35.0058
Am7500 431655 5.87466 | 1.000 -27.0820 35.7151
Am10000 43165 | 5.97166  1.000 -30.9114 31.7747
Tp1000 230216 | 6.63953] 1.000 -31.0351 35.6394
Tp2500 215827 | 5.77246 | 1.000 -29.3788 33.6954
Tp5000 -28777 | 6.57792| 1.000 -32.4983 31.9228
Tp7500 -6.76259 | 7.51101 | 1.000 -42.6815 29.1563

*. The mean difference is significant at the 0.05 level.




Inhibition

Subset for alpha = 0.05

Concentration N 1 2 3 4
Duncar\a'b Ethanol 5 -22.0144

Am1000 5 -19.7122

Am7500 5 -15.6835 -15.6835

Am5000 5 -14.6763 -14.6763

Am2500 5 -14.1007 -14.1007

Tp1000 4 -13.6691 -13.6691

Tp2500 5 -13.5252 -13.5252

Am10000 5 -11.7986 -11.7986

Tp10000 5 -11.3669 -11.3669

Tp5000 5 -11.0791 -11.0791

Tp7500 5 -4.6043 -4.6043

Control 4 .0000

Prochloraz 3 69.3046

Sig. .076 071 372 1.000

Means for groups in homogeneous subsets are displayed.
a.  Uses Harmonic Mean Sample Size = 4.588.
b.  The group sizes are unequal. The harmonic mean of the group sizes is used. Type | error

levels are not guaranteed.
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ANMARNUIN A

dayauanan1sinszilasidudnisiuginsiaiyuadliasn Fusarium oxysporum

NMADALAEIT One-Way ANOVA

Descriptives

Inhibition
95% Confidence Interval for
Mean
N Mean Std. Deviation | Std. Error | Lower Bound | Upper Bound | Minimum | Maximum
Control 2 .0000 .00000 .00000 .0000 .0000 .00 .00
Ethanol 5] -22.0144 5.39808 [ 2.41410 -28.7170 -15.3118 -25.90 -13.67
Prochloraz | 3| 69.3046 6.64576 | 3.83693 52.7956 85.8135 65.47 76.98
Am1000 51 -19.7122 290455 1.29895 -23.3187 -16.1058 -22.30 -15.11
Am2500 5] -14.1007 9.12280 | 4.07984 -25.4282 -2.7733 -24.46 .00
Am5000 5| -14.6763 8.00471 | 3.57981 -24.6154 -4.7371 -23.74 -6.47
Am7500 5| -15.6835 587554 | 2.62762 -22.9789 -8.3880 -21.58 -7.19
Am10000 5] -11.7986 6.34563 | 2.83785 -19.6777 -3.9194 -20.86 -6.47
Tp1000 4l -13.6691 8.11813 | 4.05907 -26.5868 -7513 -21.58 -3.60
Tp2500 51 -13.5252 534509 | 2.39040 -20.1620 -6.8884 -20.14 -791
Tp5000 5] -11.0791 8.84921  3.95749 -22.0669 -0914 -20.86 .00
Tp7500 5 -4.6043 12.00167 | 5.36731 -19.5064 10.2977 -25.18 4.32
Tp10000 51 -11.3669 11.74889 | 5.25426 -25.9551 3.2213 -20.86 1.44
Total 5
o -9.1452 20.23408 | 2.63425 -14.4183 -3.8722 -25.90 76.98
Test of Homogeneity of Variances
Inhibition
Levene Statistic df1 df2 Sie.
2.064 12 a6 .039
ANOVA
Inhibition
Sum of Squares df Mean Square F Sig.

Between Groups 20865.708 12 1738.809 27.768 .000

Within Groups 2880.527 46 62.620

Total 23746.236 58




Multiple Comparisons

36

Dependent Variable: Inhibition
0 ) Mean Difference 95% Confidence Interval
Concentration  Concentration (I-)) Std. Error | Sig. | Lower Bound | Upper Bound
Dunnett T3 Control Ethanol 2201439 | 241410 015 6.3512 37.6776
Prochloraz 769.30456* 3.83693| .022 -114.9048 -23.7044
Am1000 19‘71223* 1.29895| .002 11.2843 28.1402
Am2500 14.10072 4.07984 | .338 -12.3703 40.5717
Am5000 14.67626 357981 .216 -8.5504 37.9030
Am7500 15.68345 262762 .067 -1.3652 32.7321
Am10000 11.79856 283785 .207 -6.6141 30.2112
Tp1000 13.66906 4.05907 | .402 -18.5108 45.8489
Tp2500 13.52518 2.39040 | .080 -1.9843 29.0346
Tp5000 11.07914 395749 532 -14.5980 36.7563
Tp7500 4.60432 5.36731 | 1.000 -30.2201 39.4287
Tp10000 11.36691 525426 | 777 -22.7240 45.4578
Ethanol Control —22.01439* 2414101 .015 -37.6776 -6.3512
Prochloraz —91.31894* 453320 .001 -122.6840 -59.9539
Am1000 -2.30216 2.74138 | 1.000 -16.7034 12.0991
Am2500 -7.91367 4.74057 | .960 -32.2728 16.4455
Am5000 -7.33813 431775 .957 -28.9077 14.2314
Am7500 -6.33094 356823 .946 -23.4307 10.7688
Am10000 -10.21583 372576 .510 -28.1745 7.7429
Tp1000 -8.34532 4.72270 | .925 -35.4341 18.7434
Tp2500 -8.48921 339733 .632 -24.7340 7.7556
Tp5000 -10.93525 4.63568 1 .703 -34.5923 12.7218
Tp7500 -17.41007 5.88523 | .445 -49.6468 14.8267
Tp10000 -10.64748 5782311 .910 -42.1673 20.8724
Prochloraz Control 69.30456* 3.83693| .022 23.7044 114.9048
Ethanol 91.31894* 4.53320 | .001 59.9539 122.6840
Am1000 89.01679* 4.05084 | .007 50.8245 127.2091
Am2500 83.40528* 5.60064 | .000 52.6887 114.1218
Am5000 83.98082* 5.24758 | .000 54.0205 113.9411
Am7500 84.98801 4.65042 1 .001 54.2886 115.6874
Am10000 81.10312* 4.77236 | .001 50.8629 111.3433
Tp1000 82.97362 5.58552 | .001 50.5181 115.4292
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Tp2500 82.82974 | 452062 | 002 51.3779 114.2816
Tp5000 80.38369 | 551215 .000 49.9103 110.8571
Tp7500 73.90887 | 659773 | 001 38.9295 108.8883
Tp10000 80.67146 | 650610 | 001 46.1661 115.1768
Am1000 Control 19.71223 | 1.29895 | .002 -28.1402 -11.2843
Ethanol 230216 | 274138 1.000 -12.0991 16.7034
Prochloraz -89.01679 | 4.05084| .007 -127.2091 -50.8245
Am2500 -5.61151 | 4.28163| .994 -30.7273 19.5043
Am5000 -5.03597 | 3.80820| .994 -26.8597 16.7878
Am7500 -4.02878 | 293116 .993 -19.7377 11.6801
Am10000 -7.91367 | 3.12101| .620 -24.9412 9.1139
Tp1000 -6.04317 | 4.26184 | .978 -35.5104 23.4240
Tp2500 -6.18705| 2.72053| .742 -20.4457 8.0716
Tp5000 -8.63309 | 4.16521| .820 -32.9412 15.6750
Tp7500 -15.10791 | 5.52226 | .547 -48.7503 18.5345
Tp10000 -8.34532 | 5.41244 | .968 -41.2387 24.5481
Am2500 Control -14.10072 | 4.07984 | .338 -40.5717 12.3703
Ethanol 791367 4.74057 | .960 -16.4455 32.2728
Prochloraz -83.40528 | 5.60064 | .000 -114.1218 -52.6887
Am1000 561151 4.28163| .994 -19.5043 30.7273
Am5000 57554 5.42772 | 1.000 -25.5149 26.6660
Am7500 1.58273| 4.85278 | 1.000 -22.8906 26.0561
Am10000 -2.30216 | 4.96976 | 1.000 -26.9794 223751
Tp1000 -43165| 5.75510| 1.000 -29.4009 285375
Tp2500 -57554  4.72854 | 1.000 -24.9278 23.7767
Tp5000 -3.02158 | 5.68391| 1.000 -30.2070 24.1639
Tp7500 -9.49640 | 6.74189 | .994 -42.4625 23.4697
Tp10000 -2.73381 6.65225 | 1.000 -35.1578 29.6902
Am5000 Control -14.67626 | 357981 | .216 -37.9030 8.5504
Ethanol 733813 4.31775] 957 -14.2314 28.9077
Prochloraz -83.98082 | 5.24758| .000 -113.9411 -54.0205
Am1000 5.03597 | 3.80820| .994 -16.7878 26.8597
Am2500 -57554 5.42772| 1.000 -26.6660 255149
Am7500 1.00719 | 4.44066 | 1.000 -20.8302 22.8446
Am10000 -2.87770 | 4.56820 | 1.000 -25.0793 19.3239
Tp1000 -1.00719 | 5.41213| 1.000 -28.7731 26.7587
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Tp2500 -1.15108 4.30454 | 1.000 -22.6974 20.3952
Tp5000 -3.59712 | 5.33636 | 1.000 -29.1929 21.9987
Tp7500 -10.07194 6.45160 | .980 -42.3729 22.2290
Tp10000 -3.30935| 6.35786 | 1.000 -35.0058 28.3871
Am7500 Control -15.68345 2.62762 | .067 -32.7321 1.3652
Ethanol 6.33094 | 3.56823| .946 -10.7688 23.4307
Prochloraz —84.98801* 4.65042 1 .001 -115.6874 -54.2886
Am1000 4.02878 293116 .993 -11.6801 19.7377
Am2500 -1.58273| 4.85278| 1.000 -26.0561 22.8906
Am5000 -1.00719 | 4.44066 | 1.000 -22.8446 20.8302
Am10000 -3.88489 | 3.86753| 1.000 -22.4117 14.6419
Tp1000 -2.01439 | 4.83533| 1.000 -28.9761 24.9474
Tp2500 -2.15827 3.552241 1.000 -19.1907 14.8742
Tp5000 -4.60432 | 4.75038 | 1.000 -28.4098 19.2011
Tp7500 -11.07914 | 5.97599 | .908 -43.1792 21.0209
Tp10000 -4.31655| 5.87466 | 1.000 -35.7151 27.0820
Am10000 Control -11.79856 283785 .207 -30.2112 6.6141
Ethanol 10.21583 372576 .510 -7.7429 28.1745
Prochloraz 81.10312 | 477236 | .001 -111.3433 -50.8629
Am1000 7.91367 3.12101 .620 -9.1139 249412
Am2500 230216 | 4.96976 | 1.000 -22.3751 26.9794
Am5000 2.87770 | 4.56820| 1.000 -19.3239 25.0793
Am7500 3.88489 | 3.86753| 1.000 -14.6419 22.4117
Tp1000 1.87050 | 4.95272 | 1.000 -25.0808 28.8218
Tp2500 1.72662 | 3.71045 | 1.000 -16.1760 19.6292
Tp5000 -71942 | 4.86982| 1.000 -24.7649 23.3260
Tp7500 -7.19424 | 6.07136 | .999 -39.2210 24.8325
Tp10000 -43165| 5.97166 | 1.000 -31.7747 309114
Tp1000 Control -13.66906 | 4.05907 | .402 -45.8489 18.5108
Ethanol 8.34532 4722701 .925 -18.7434 35.4341
Prochloraz 8297362 | 5.58552| 001 -115.4292 -50.5181
Am1000 6.04317 4.26184 | .978 -23.4240 35.5104
Am2500 43165 5.75510 ( 1.000 -28.5375 29.4009
Am5000 1.00719 5.41213 1 1.000 -26.7587 28.7731
Am7500 2.01439 | 4.83533] 1.000 -24.9474 28.9761
Am10000 -1.87050 | 4.95272| 1.000 -28.8218 25.0808
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Tp2500 -.14388  4.71063 | 1.000 -27.2540 26.9662
Tp5000 -2.58993 | 5.66902| 1.000 -31.2220 26.0421
Tp7500 -9.06475 | 6.72934 | .996 -42.9109 24.7814
Tp10000 -2.30216 | 6.63953 | 1.000 -35.6394 31.0351
Tp2500 Control -13.52518 | 2.39040| .080 -29.0346 1.9843
Ethanol 8.48921 | 3.39733| .632 -7.7556 24.7340
Prochloraz -82.82974 | 4.52062| .002 -114.2816 -51.3779
Am1000 6.18705 | 2.72053| .742 -8.0716 20.4457
Am2500 57554 4.72854 | 1.000 -23.7767 249278
Am5000 1.15108 | 4.30454 | 1.000 -20.3952 22.6974
Am7500 2.15827 | 3.552241 1.000 -14.8742 19.1907
Am10000 -1.72662 | 3.71045| 1.000 -19.6292 16.1760
Tp1000 .14388 | 4.71063 | 1.000 -26.9662 27.2540
Tp5000 -2.44604 | 4.62339 | 1.000 -26.0925 21.2005
Tp7500 -8.92086 | 5.87554| .979 -41.1764 23.3347
Tp10000 -2.15827 | 5.77246 | 1.000 -33.6954 29.3788
Tp5000 Control -11.07914 | 395749 | 532 -36.7563 14.5980
Ethanol 10.93525 | 4.63568 | .703 -12.7218 34.5923
Prochloraz -80.38369 | 551215 000 -110.8571 -49.9103
Am1000 8.63309 | 4.16521| .820 -15.6750 329412
Am2500 3.02158 | 5.68391| 1.000 -24.1639 30.2070
Am5000 3.59712 | 5.33636 | 1.000 -21.9987 29.1929
Am7500 4.60432 | 4.75038 | 1.000 -19.2011 28.4098
Am10000 71942 4.86982 | 1.000 -23.3260 24.7649
Tp1000 2.58993 | 5.66902 | 1.000 -26.0421 31.2220
Tp2500 244604 | 4.62339| 1.000 -21.2005 26.0925
Tp7500 -6.47482 | 6.66856 | 1.000 -39.2431 26.2935
Tp10000 28777 6.57792 | 1.000 -31.9228 32.4983
Tp7500 Control -4.60432 | 5.36731| 1.000 -39.4287 30.2201
Ethanol 17.41007 | 5.88523| .445 -14.8267 49.6468
Prochloraz 7390887 | 6.59773| 001 -108.8883 -38.9295
Am1000 15.10791 | 5.52226 | .547 -18.5345 48.7503
Am2500 9.49640 | 6.74189| .994 -23.4697 42.4625
Am5000 10.07194 | 6.45160| .980 -22.2290 42.3729
Am7500 11.07914 1 5.97599 | .908 -21.0209 43.1792
Am10000 7.19424 1 6.07136 ] .999 -24.8325 39.2210
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Tp1000 9.06475 6.72934 ] .996 -24.7814 429109
Tp2500 8.92086 | 5.87554 | .979 -23.3347 41.1764
Tp5000 6.47482 | 6.66856 | 1.000 -26.2935 39.2431
Tp10000 6.76259 | 7.51101] 1.000 -29.1563 42.6815
Tp10000 Control -11.36691 | 525426 | 777 -45.4578 22.7240
Ethanol 10.64748 | 5.78231| .910 -20.8724 42.1673
Prochloraz -80.67146 | 650610 | .001 -115.1768 -46.1661
Am1000 8.34532 | 5.41244 ] 968 -24.5481 41.2387
Am2500 2.73381 6.652251 1.000 -29.6902 35.1578
Am5000 3.30935| 6.35786 | 1.000 -28.3871 35.0058
Am7500 431655 5.87466 | 1.000 -27.0820 35.7151
Am10000 43165 | 5.97166 | 1.000 -30.9114 31.7747
Tp1000 230216 | 6.63953 ] 1.000 -31.0351 35.6394
Tp2500 2.15827 | 5.77246 ] 1.000 -29.3788 33.6954
Tp5000 -28777 | 6.57792| 1.000 -32.4983 31.9228
Tp7500 -6.76259 | 7.51101 | 1.000 -42.6815 29.1563

*. The mean difference is significant at the 0.05 level.




Inhibition

Subset for alpha = 0.05

Concentration N 1 2 3 4
Duncan®”  Ethanol 5| -22.0144

Am1000 5 -19.7122

Am7500 5 -15.6835 -15.6835

Am5000 5 -14.6763 -14.6763

Am2500 5 -14.1007 -14.1007

Tp1000 4 -13.6691 -13.6691

Tp2500 5 -13.5252 -13.5252

Am210000 5 -11.7986 -11.7986 -11.7986

Tp10000 5 -11.3669 -11.3669 -11.3669

Tp5000 5 -11.0791 -11.0791 -11.0791

Tp7500 5 -4.6043 -4.6043

Control 2 .0000

Prochloraz 3 69.3046

Sig. .097 .090 .058 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 4.216.
b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type | error

levels are not guaranteed.
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% a ¢ s & o v & a & .
sﬂaﬂdaLLﬁﬂ\‘lNafﬂi'&Lﬂi'\gﬁLUaiL"ﬂumﬂqiﬂ‘UEl\iﬂ']iﬁliiyq]a\ilﬂ]ai'] Collectotrichum

gloeosporioides NMIddAlABIS One-Way ANOVA

Descriptives

Inhibition
95% Confidence Interval for
Mean
N Mean | Std. Deviation | Std. Error | Lower Bound | Upper Bound | Minimum | Maximum
Control 2 .0000 .00000 .00000 .0000 .0000 .00 .00
Ethanol 5110.5769 1.75552 .718509 8.3972 12.7567 8.65 11.86
Prochloraz 100.000
5 0 .00000 .00000 100.0000 100.0000 100.00 100.00
Am1000 4111.4583 2.40385 1.20192 7.6333 15.2834 8.65 13.46
Am2500 5| 9.4551 1.26694 56659 7.8820 11.0282 7.85 11.06
Am5000 4117.4679 1.96273 98137 14.3448 20.5911 15.87 19.87
Am7500 2| 16.2660 56659 .40064 11.1754 21.3567 15.87 16.67
Am10000 51 11.0577 1.13318 .50678 9.6507 12.4647 9.46 11.86
Tp1000 4| 9.4551 1.30849 .65424 7.3730 11.5372 7.85 11.06
Tp2500 5119.7115 1.82720 81715 17.4428 21.9803 17.47 22.28
Tp5000 3| 17.4145 .09252 .05342 17.1847 17.6444 17.31 17.47
Tp7500 51 21.6346 4.88716 2.18561 15.5664 27.7028 14.26 27.88
Tp10000 31123932 2.01652 1.16424 7.3839 17.4025 10.26 14.26
Total 52 21.8781 26.26755 | 3.64265 14.5651 29.1910 .00 100.00
Test of Homogeneity of Variances
Inhibition
Levene Statistic df1 df2 Sie.
2.014 12 39 .050
ANOVA
Inhibition
Sum of Squares Df Mean Square F Sig.

Between Groups 35013.923 12 2917.827 649.234 .000

Within Groups 175.276 39 4.494

Total 35189.200 51
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Multiple Comparisons

Dependent Variable: Inhibition
0) ) Mean Difference 95% Confidence Interval
Concentration  Concentration (I-)) Std. Error | Sig. | Lower Bound | Upper Bound
Dunnett T3 Control Ethanol 710‘57692* 718509 | .003 -15.6708 -5.4831
Prochloraz -100.00000 .00000 -100.0000 -100.0000
Am1000 711‘45833* 1.20192| .030 -20.9871 -1.9296
Am2500 79‘45513* 56659 | .001 -13.1313 -5.7789
Am5000 717‘46795* 98137 | .005 -25.2481 -9.6878
Am7500 -16.26603 40064 | .052 -33.2648 1327
Am10000 —11.05769* 50678 | .001 -14.3458 -7.7696
Tp1000 —9.45513* .65424 | .009 -14.6419 -4.2683
Tp2500 —19.71154* 817151 .000 -25.0134 -14.4097
Tp5000 —17.41453* 05342 .000 -18.0494 -16.7797
Tp7500 —21.63462* 2.18561 ] .011 -35.8154 -7.4539
Tp10000 -12.39316 1.16424 | .062 -26.2296 1.4433
Ethanol Control 10,57692* .78509 | .003 5.4831 15.6708
Prochloraz —89.42308* .78509 | .000 -94.5169 -84.3292
Am1000 -.88141 1.43561 | 1.000 -8.8630 7.1002
Am2500 1.12179 .96819 | 1.000 -3.6534 5.8970
Am5000 6.89103 1.25676 | .040 -13.4780 -.3041
Am7500 -5.68910 88141 | .031 -10.7581 -.6201
Am10000 -.48077 .93445 | 1.000 -5.1911 4.2296
Tp1000 1.12179 1.02196 | 1.000 -3.9898 6.2334
Tp2500 9.13462 1.13318 | .002 -14.5556 -3.7136
Tp5000 6.83761 78691 .017 -11.9152 -1.7600
Tp7500 -11.05769 2322341 .104 -24.3920 2.2766
Tp10000 -1.81624 1.40421 | .991 -11.1646 7.5321
Prochloraz Control 100.00000 .00000 100.0000 100.0000
Ethanol 89.42308 .78509 | .000 84.3292 94.5169
Am1000 88.54167 1.20192 | .000 79.0129 98.0704
Am2500 90.54487 56659 | .000 86.8687 94.2211
Am5000 82.53205 .98137| .000 74.7519 90.3122
Am7500 83.73397 .40064 | .009 66.7352 100.7327
Am10000 88.94231 .50678 | .000 85.6542 92.2304
Tp1000 90.54487 .65424 1 .000 85.3581 95.7317
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Tp2500 80.28846 817151 .000 74.9866 85.5903
Tp5000 82.58547 053421 .000 81.9506 83.2203
Tp7500 7836538 | 2.18561| .000 64.1846 92.5461
Tp10000 87.60684 | 1.16424| .001 73.7704 101.4433
Am1000 Control 11.45833 | 1.20192| .030 1.9296 20.9871
Ethanol .88141 1.43561 | 1.000 -7.1002 8.8630
Prochloraz -88.50167 | 1.20192| .000 -98.0704 -79.0129
Am2500 2.00321 1.32878 | .972 -6.2405 10.2469
Am5000 -6.00962 | 155168 .192 -14.3712 2.3520
Am7500 -4.80769 | 1.26694 | .286 -13.6429 4.0275
Am10000 .40064 | 1.30439 [ 1.000 -7.9814 8.7826
Tp1000 2.00321 1.36845 | .980 -6.1723 10.1788
Tp2500 825321 | 1.45339| 043 -16.2310 -.2755
Tp5000 -5.95620  1.20311| .171 -15.4643 3.5519
Tp7500 -10.17628 | 2.49429 | .152 -23.3572 3.0046
Tp10000 -93483 | 1.67334] 1.000 -10.6954 8.8258
Am2500 Control 9.45513 56659 | .001 5.7789 13.1313
Ethanol -1.12179 .96819 | 1.000 -5.8970 3.6534
Prochloraz -90.54487 566591 .000 -94.2211 -86.8687
Am1000 -2.00321 1.32878 | .972 -10.2469 6.2405
Am5000 801282 | 113318 .022 -14.5785 -1.4471
Am7500 -6.81090° 693931 .007 -11.0217 -2.6001
Am10000 -1.60256 716016 | .828 -5.2514 2.0462
Tp1000 .00000 .86548 | 1.000 -4.4560 4.4560
Tp2500 -10.25641 99436 | .001 -15.1969 -5.3159
Tp5000 -7.95940° 56910 .003 -11.6134 -4.3054
Tp7500 -12.17949 | 2.25785| .076 -25.8232 1.4642
Tp10000 -2.93803 | 1.29479| .733 -13.2694 7.3933
Am5000 Control 17.46795 98137 | .005 9.6878 25.2481
Ethanol 6.89103 | 1.25676| .040 3041 13.4780
Prochloraz -82.53205 98137 .000 -90.3122 -74.7519
Am1000 6.00962 | 155168 .192 -2.3520 14.3712
Am2500 801282 | 1.13318| .022 1.4471 14.5785
Am7500 1.20192 1.06000 | .998 -5.9336 8.3374
Am10000 6.41026 | 1.10449| .057 -.2372 13.0577
Tp1000 801282 | 1.17946| .022 1.3721 14.6536
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Tp2500 -2.24359 | 127703 | .939 -8.8738 4.3866
Tp5000 .05342 .98282 | 1.000 -7.7016 7.8084
Tp7500 -4.16667 | 2.39582 | .937 -17.3703 9.0370
Tp10000 507479 | 152267 .355 -4.3037 14.4532
Am7500 Control 16.26603 40064 | .052 -7327 33.2648
Ethanol 568910 88141 | .031 6201 10.7581
Prochloraz -83.73397 40064 | .009 -100.7327 -66.7352
Am1000 4.80769 | 1.26694| .286 -4.0275 13.6429
Am2500 6.81090 69393 .007 2.6001 11.0217
Am5000 -1.20192 1.06000| .998 -8.3374 59336
Am10000 5.20833 64601 | .021 1.0908 9.3258
Tp1000 6.81090° Jq6717 | 016 1.8251 11.7967
Tp2500 -3.44551 91008 | .231 -8.6794 1.7883
Tp5000 -1.14850 40419 .643 -16.7913 14.4943
Tp7500 -5.36859 | 222202 .676 -19.2762 8.5390
Tp10000 387286 1.23124| .483 -7.9009 15.6466
Am10000 Control 1105769 50678 | .001 7.7696 14.3458
Ethanol 48077 .93445 | 1.000 -4.2296 5.1911
Prochloraz -88.94231° 506781 .000 -92.2304 -85.6542
Am1000 -40064 | 1.30439 | 1.000 -8.7826 7.9814
Am2500 1.60256 716016 | .828 -2.0462 52514
Am5000 -6.41026 | 1.10449 | .057 -13.0577 2372
Am7500 -5.20833 64601 | .021 -9.3258 -1.0908
Tp1000 1.60256 82756 | .882 -2.7708 59759
Tp2500 -8.65385 961541 .002 -13.5428 -3.7648
Tp5000 -6.35684 50958 | .004 -9.6204 -3.0933
Tp7500 -10.57692 | 2.24359 | .127 -24.3089 3.1550
Tp10000 -1.33547 1.26975| .998 -12.0632 9.3923
Tp1000 Control 9.45513 654241 .009 4.2683 14.6419
Ethanol -1.12179 1.02196 | 1.000 -6.2334 3.9898
Prochloraz -90.54487 654241 .000 -95.7317 -85.3581
Am1000 -2.00321 1.36845 .980 -10.1788 6.1723
Am2500 .00000 .86548 | 1.000 -4.4560 4.4560
Am5000 801282 | 117946 | 022 -14.6536 -1.3721
Am7500 -6.81090 Jq6717 | 016 -11.7967 -1.8251
Am10000 -1.60256 82756 | .882 -5.9759 2.7708
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Tp2500 1025641 | 1.04679| .001 -15.5005 -5.0123
Tp5000 -7.95940° 65642 .014 -13.1089 -2.8099
Tp7500 -12.17949 | 2.28143| .075 -25.7124 1.3534
Tp10000 -2.93803 1.33547 | .758 -12.8995 7.0235
Tp2500 Control 19.71154 81715 .000 14.4097 25.0134
Ethanol 9.13462 | 1.13318| .002 3.7136 14.5556
Prochloraz -80.28846 81715 .000 -85.5903 -74.9866
Am1000 825321 | 1.45339| .043 2755 16.2310
Am2500 10.25641 99436 | .001 53159 15.1969
Am5000 2.24359 1.27703( .939 -4.3866 8.8738
Am7500 3.44551 91008 | .231 -1.7883 8.6794
Am10000 8.65385 961541 .002 3.7648 13.5428
Tp1000 1025641 | 1.04679| .001 5.0123 15.5005
Tp5000 2.29701 81889 .529 -2.9892 7.5832
Tp7500 -1.92308 | 2.33337 | 1.000 -15.2174 11.3713
Tp10000 7.31838 1.42239 | .110 -1.9472 16.5840
Tp5000 Control 17.41453 .05342 | .000 16.7797 18.0494
Ethanol 6.83761 78691 | .017 1.7600 11.9152
Prochloraz -82.58547 053421 .000 -83.2203 -81.9506
Am1000 5.95620 1.20311| .171 -3.5519 15.4643
Am2500 7.95940 56910 .003 4.3054 11.6134
Am5000 -.05342 .98282 | 1.000 -7.8084 7.7016
Am7500 1.14850 40419 .643 -14.4943 16.7913
Am10000 6.35684 50958 | .004 3.0933 9.6204
Tp1000 7.95940° 65642 014 2.8099 13.1089
Tp2500 -2.29701 81889 .529 -7.5832 2.9892
Tp7500 -4.22009 | 2.18626 | .863 -18.3949 9.9547
Tp10000 5.02137 1.16546 | .318 -8.7585 18.8012
Tp7500 Control 2163462 | 2.18561| .011 7.4539 35.8154
Ethanol 11.05769 | 232234 .104 -2.2766 24.3920
Prochloraz 7836538 | 2.18561| .000 -92.5461 -64.1846
Am1000 10.17628 | 2.49429 | .152 -3.0046 23.3572
Am2500 12.17949 | 2.25785| .076 -1.4642 25.8232
Am5000 4.16667 | 239582 .937 -9.0370 17.3703
Am7500 536859 | 222202 .676 -8.5390 19.2762
Am10000 10.57692 | 2.24359 | .127 -3.1550 24.3089
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Tp1000 12.17949 | 2.28143| .075 -1.3534 25.7124
Tp2500 1.92308 | 2.33337| 1.000 -11.3713 15.2174
Tp5000 4.22009 | 2.18626| .863 -9.9547 18.3949
Tp10000 9.24145| 2.47635| .222 -4.1944 22,6773
Tp10000 Control 12.39316 1.16424 | .062 -1.4433 26.2296
Ethanol 1.81624 1.40421 | 991 -7.5321 11.1646
Prochloraz -87.60684 1.16424 | .001 -101.4433 -713.7704
Am1000 .93483 1.67334 | 1.000 -8.8258 10.6954
Am2500 2.93803 1.29479 | .733 -7.3933 13.2694
Am5000 -5.07479 1.52267 | .355 -14.4532 4.3037
Am7500 -3.87286 1.23124 | .483 -15.6466 7.9009
Am10000 1.33547 1.26975| .998 -9.3923 12.0632
Tp1000 2.93803 1.33547 | .758 -7.0235 12.8995
Tp2500 -7.31838 1.42239 | .110 -16.5840 1.9472
Tp5000 -5.02137 1.16546 | .318 -18.8012 8.7585
Tp7500 -9.24145 247635 .222 -22.6773 4.1944

*. The mean difference is significant at the 0.05 level.
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Inhibition
Subset for alpha = 0.05
Concentration 1 2 3 4 5
Duncan®” Control 2 .0000
Tpl1000 4 9.4551
Am2500 5 9.4551
Ethanol 5 10.5769
Am10000 5 11.0577
Am1000 4 11.4583
Tp10000 3 12.3932
Am7500 2 16.2660
Tp5000 3 17.4145
Am5000 4 17.4679
Tp2500 5 19.7115 19.7115
Tp7500 5 21.6346
Prochloraz 5 100.0000
Sig. 1.000 110 .052 231 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.594.

b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type | error levels are not

guaranteed.
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A13197 1 durugudnansuaziUesidudnsdugainisasauessi Alternaria sp. Tungunis

1 < (%
NAABINY 9 L UUSTETLIAN 6 U

Alternaria sp.

Experiment | Diameter | % inhibition
Control | 6.63+0.17 | 0.00+0.00"
Ethanol | 5.91+0.29 | 10.86+4.35 "
Prochloraz | 2.69+0.11 | 59.43+1.67°
AM1000 | 5.74+0.21 | 13.42+3.10°
AM2500 | 5.94+0.19 | 10.41+2.79"
AM5000 | 6.1140.19 | 7.84+2.89"
AMT500 | 6.06+0.33 | 8.60+4.98
AM10000 | 5.66+0.38 | 14.63+5.67°
Tp1000 | 5.86+0.19 | 11.61+2.84°
Tp2500 | 6.2+0.17 | 6.49+2.56"
Tp5000 | 6.12+0.29 | 7.69+4.38"
Tp7500 | 6.08+0.24 | 8.30+3.64
Tp10000 | 6.11+0.20 | 7.84+2.98™
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M157199 2 duiugugnaIasasduin1sEugInTsiasyuessn Collectotrichum gloeosporioides

Tungunsneaewing 9 Wusgeza 27 Ju

Collectotrichum gloeosporioides

Experiment | Diameter | % inhibition

Control 6.24+0.37 | 0.00+0.00"

Ethanol 5.77+0.29 10.587:1.76b

Prochloraz | 0.00+0.00 | 100.00£0.00°

Am1000 56+0.24 | 11.86+2.40°

Am2500 5924031 | 9.46+1.27"

Am5000 5.15+0.12 | 17.47+1.96°

Am7500 5.23+0.04 | 16.27+0.57°

AM10000 |5.59+0.15 | 11.06+1.13"

Tpl000 | 5.7140.15| 9.46+1.31°

Tp2500 | 5.14+0.33 | 19.71+1.83"

Tp5000 | 5.15+0.00 | 17.41+0.09°

Tp7500 4.89+0.30 | 21.63+4.89"

Tp10000 | 6.01+0.53 12.39+2.02°

VU0 Am WIUENTANANTENDRA0E1ME1UINHITUS Apis mellifera waz Tp WnUansaiin

WIONORADY1NUIINTULSS Tetragonula pagdeni
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A13197 3 WEuRugudnasuazUesEuANSEugINSasuees1 Fusarium oxysporum Tungu

1 [ [y
ANTINAABDINN € Wuseazia 9 U

Fusarium oxysporum

Experiment | Diameter % inhibition
Control | 6.95+0.42 |  0.00+0.00™
Fthanol | 8.48+0.38 | -22.01+5.40"

Prochloraz | 2.13+0.46 69.357:6.65d
AM1000 | 8324020 | -19.71+2.90"
AM2500 | 7.93+0.63 | -14.10+9.12"°
AM5000 | 7.97+0.56 | -14.68+8.00"°
AMT500 | 8.04+0.41 | -15.68+5.88""

AM10000 | 7.77+0.44 | -11.80+6.35"°
Tpl000 | 7.90+0.56 | -13.67+8.12™"
Tp2500 | 7.89+0.37 | -13.53+5.35
Tp5000 | 7.72+0.62 | -11.08+8.85
Tp7500 | 7.27+0.83 | -6.60+12.00"
Tp10000 | 7.74+0.82 | -11.37+11.75 "

VUG Am LNUAISANANTONDTARYNNENUIMNRINUS Apis mellifera waz Tp wnuansana

wsoneddo e 1UAINTUlse Tetragonula pagdeni
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Lé’uﬂwu@uénmwmﬁaiw Alternaria sp. Tungasine (cm.)
Tuil msaﬁmwsawaﬁamﬂﬁaﬁuﬁfﬁmwmﬁm’uﬁmq (ppm) ansatannnsenedatulssiinududusieg (ppm)
PDA Ethanol |Prochloraz
1000 2500 5000 7500 10000 1000 2500 5000 7500 10000
3 335 285 14 255 3.15 295 285 255 25 285 29 3.1 33
3 335 3.05 1.55 295 275 3.15 32 255 295 34 3 3 3.15
3 335 28 1.75 285 3.15 28 3.45 3.15 29 3 3.25 31 32
3 32 275 1.45 28 275 295 28 2.85 26 31 2.85 285 3.05
3 335 3.1 - 285 3 295 345 3.05 3.05 3 33 3.05 29
6 6.7 555 2.65 6 6 6.45 59 5.75 595 6.4 6.6 6.3 595
6 6.75 6.15 2.8 5.75 6.15 6.05 6.45 6 585 6 585 58 585
6 6.75 5.85 2.55 55 6.05 6.05 6.2 5.15 59 6.35 6.15 6.05 6.2
6 6.65 6.25 275 57 57 6 57 54 6.05 6.1 6.05 59 6.25
6 6.85 575 - - 58 6 - 6 555 6.15 5.95 6.35 6.3
a o = v a & .
M990 5 Gl’liN‘U‘Lmﬂﬁuam“aﬂ’liLf\]‘Jiyj"lJaﬂL“Uaﬂ Fusarium oxysporum
Lﬁumu@uénmwaﬂﬁaﬁ Fusarium oxysporum Tungasingg (cm.)
il miaﬁmwmwaﬁamﬂﬁaﬂ’uﬁjﬁﬂamtﬁmﬁuma‘] (ppm) ansafpannsenedadulssfimudiduseg (ppm)
PDA Ethanol |[Prochloraz
1000 2500 5000 7500 10000 1000 2500 5000 7500 10000

3 245 285 0.85 2.7 32 25 2.65 2,65 25 25 245 2.6 285
3 2.55 285 1.1 29 3.15 31 3 2.7 26 2.75 2.65 2.65 245
3 275 285 1.25 285 3.05 3.15 295 285 25 32 3 275 285
3 275 27 1.05 29 3 325 2.85 3.05 2.85 255 2.85 24 27
3 26 255 - 285 3.05 295 255 3 - 245 24 25 275
6 4.25 6.25 145 595 5.15 52 4.85 575 4.8 4.55 4.95 4.7 54
6 4.75 6.15 1.55 6 585 5.65 49 55 5.25 4.25 51 545 51
6 4.65 6.85 1.9 55 5.6 6.1 525 5.15 5.75 5 5.25 4.55 4.65
6 5.15 5.25 - 6.25 6.25 5.85 5.65 54 5.6 4.85 4.7 a9 4.7
6 - 5.75 - 58 6.4 595 57 49 - 51 4.2 5.1 5
9 6.65 8.75 24 85 6.95 74 8.2 74 8.45 835 8.4 6.85 8.4
9 6.95 8.75 24 8.4 8.15 75 7.45 7.6 77 8.2 8.3 73 8.2
9 7.25 83 1.6 8 8.15 85 7.8 74 8.25 75 7.45 6.85 8.4
9 - 8.7 - 8.25 8.65 8.6 8.3 8.05 72 76 75 6.65 6.85
9 - 8.9 - 8.45 7.75 7.85 8.45 8.4 - 78 6.95 8.7 6.85
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a o = v a & . ..
AN 6 ANTNUUNNVBYANITHITEYVBRTBIN Collectotrichum gloeosporioides

Lﬁwi"lu@uénmwmﬁaﬂ Collectotrichum gloeosporioides Tungusng (cm.)
Tui ansafansovedannisiugiianududusie (ppm) ansanaunnsowedadulssiimududusiag (ppm)
PDA Ethanol [Prochloraz
1000 2500 5000 7500 10000 1000 2500 5000 7500 10000
3 1.9 2.1 0 1.5 1.85 1.85 2.05 1.95 1.65 1.5 14 1.75 2.05
3 24 21 0 2 2.1 19 1.55 2 2 1.95 19 13 1.55
3 23 2 0 2.05 1.6 1.9 1.95 2 2.1 1.45 1.85 19 1.6
3 1.75 1.7 0 22 1.95 1.95 1.95 2 1.85 1.95 1.75 15 15
3 2.75 2.25 0 1.7 2 1.7 2.05 2 22 1.5 1.9 12 2.05
6 3.05 29 0 2.25 24 23 255 28 23 215 235 23 3
6 3.1 29 0 28 29 24 2.15 2.7 27 245 24 1.8 2.15
6 3.45 28 0 295 22 25 2.65 29 27 2 2.25 2.35 23
6 28 25 0 3.1 2.65 245 2.15 2.7 2.35 245 25 2.25 2.25
6 285 3.05 0 24 255 22 26 2.75 295 2 - 1.9 3.1
9 3.85 3.6 0 34 3.45 275 3 3.35 3.35 28 3.05 25 3.15
9 4.6 33 0 33 3.05 29 295 3.2 3 29 28 3.15 34
9 4.05 3.25 0 3.45 3.05 3.05 33 3.05 28 2.65 29 29 39
9 4.2 3.6 0 3.15 3.15 295 2.65 3.1 3.45 29 3.05 2.35 3.65
9 4.2 3.35 0 3.15 29 3 - 3.15 35 32 - 29 3.05
12 5 3.85 0 3.95 4.1 35 35 395 3.45 3.65 35 39 39
12 43 3.85 0 4.15 38 3.45 335 3.55 4.35 39 3.6 33 a7
12 4.2 4.1 0 q 3.7 3.65 3.4 38 35 3.45 3.6 3.15 4.25
12 4.75 39 0 4 3.85 3.75 - 3.85 4.05 335 - 3.45 4.2
12 4.6 395 0 - 3.65 - - 3.55 3.65 35 - 295 -
15 4.75 4.4 0 4 3.65 3.45 3.55 3.95 4.35 3.35 3.55 3 4.7
15 5 4.35 0 4.15 39 3.45 35 4 3.6 35 37 4 3.95
15 5 4.3 0 4 3.75 3.65 35 4 4.15 4.1 3.65 3.2 4.35
15 4.45 4.2 0 4 4.15 3.75 - 3.7 - 35 - 35 43
15 5 4.2 0 - 3.75 - - 3.7 - 3.45 - 3.4 -
18 5.45 4.35 0 4.45 4.2 39 4 395 4.75 38 4.05 335 515
18 5.45 4.75 0 4.55 4.35 3.85 4.1 a4 3.95 3.95 4 4.5 4.35
18 5.45 4.35 0 44 4.15 395 4.05 44 3.85 4.65 4.1 3.55 4.75
18 4.85 4.45 0 a5 4.7 4.1 - 4.25 - 4.1 - 38 a8
18 55 4.5 0 - 4.2 - - 4.1 - 38 - 38 -
21 5.95 5.15 0 5.15 5.25 495 4.75 4.85 5.6 4.35 4.65 4.1 6
21 5.85 5.15 0 5.25 5.35 49 5 5.15 5.25 4.65 4.75 5.05 4.9
21 58 5 0 5.45 5.15 4.65 4.8 5.25 4.85 5.25 4.75 4.3 58
21 53 55 0 545 57 4.7 - 5.25 - 4.8 - 4.6 5.55
21 59 52 0 - 5.15 - - 5.25 - 4.55 - 4.8 -
24 6.1 54 0 535 5.55 5.15 5.05 5.25 58 4.45 4.9 4.35 6.3
24 6 5.25 0 5.45 5.6 51 52 5.35 555 4.85 5 5.25 52
24 59 5.25 0 575 5.35 4.9 5.1 54 5.1 54 5.05 4.55 6.15
24 54 57 0 57 6 495 - 55 - 5 - 4.9 575
24 56 535 0 - 54 - - 555 - 48 - 5 -
27 6.2 55 0 57 59 5 5.25 55 5.55 495 5.15 49 5.35
27 6.7 55 0 54 6.3 51 52 585 575 5.05 515 49 6.55
27 6.2 6.1 0 54 5.55 5.25 52 55 59 5.15 5.15 4.5 585
27 56 6.05 0 59 57 525 - 5.6 - 57 - 4.8 6.3
27 6.25 57 0 - 6.15 - - 55 - 4.85 - 5.35 -
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