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MANUIN D

911115188913® Potato Dextrose Agar + 0.4 % yeast extract (PDAY)
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WHOUMENEND (Stemona tuberose Lour) (91511, 2555; NUgNNUAIAS ON.AT., 2555)
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WQ (Piper betel L.)
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ANUAVVUAMGANTITANANNW BLUAAZTUATWNIDNIUANIT® A. apis i (David and Ward, 2003)

MsanAINy

1 Lemon Grass Oil (East Indian)

2 Lemon Grass Oil (Nepal)

3 Lemon Cold Pressed

4 Natural Citral

5 Citricidal

6 Lemon Scented Eucalyptus (Eucalyptus citrodora)
7 Lemon Scented Tea Tree (Leptospermum petersonii)
8 Tea Tree (Melaleuca) Oil

9 Tea Tree Oil (TT92079)

10 Tea Tree Oil (Fraction Y)

11 Tea Tree Oil (38% T)

12 Tea Tree Oil (Pacific Oils)

13 Tea Tree Oil (ANDO)

14 Tea Tree Oil (Manuka & Kanuka)

15 Coast Manuka Oil (Leptospermum scoparium)
16 Manuka Oil (Fraction 8)

17 Coast Manuka Oil (100% Type A)

18 Manuka Oil

19 Manuka Oil (Fraction 1)

20 Kanuka Leaf Oil (Kunzea ricoides)

21 LEMA Oil

22 Leptospermum polygalifolium

23 Melaleuca alternifolia

24 Celery Seed Oil (1)

ANMNUNUY (UL/L)
1000
250
>1000
1000
500
250
250
>1000
500
500
500
>1000
>1000
>1000
500
250
500
1000
500
500
>1000
1000
>1000

>1000



Msanannny

25 Celery Seed Oil (IT)

26 Thyme (Thymus vulgaris)

27 Ginger Oil (P17077)

28 Ginger Oil (CO2 extract)

29 Ginger Oil (I)

30 Ginger Oil (II)

31 Sweet Fennel Oil (P14137)

32 Lemon Essential Oil

33 Mandarin Cold Pressed (Citrus reticulator)
34 Lavender (Lavender augustifolia)

35 Orange Navel Cold Pressed (Citrus sinensis)
36 Grapefruit Cold Pressed (Citrus x Paradisa)
37 Leptospermum livistigii

38 Bakea virgata

39 Leptospermum Spp.

40 Leptospermum petersonii

41 Eucalyptus globulus

42 White Thyme (Thymus vulgaris)

43 Sage (Salvia officinalis)

44 Chamomile (Matricaria chamomilia)

45 Rosemary (Rosmarinus officinalis)

46 Oregano (Origanum vulgara)

47 Peppermint (Mentha piperita)

48 Pine (Pinus pinasta)

49 Cinnamon (C. zeylanicun)

50 Banana extract

51 Monolaurin
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AU (UL/L)
>1000
>1000
>1000
>1000
500
>1000
>1000
>1000
>1000
500
>1000
>1000
>1000
>1000
>1000
>1000
>1000
>1000
>1000
>1000
>1000
>1000
>1000
>1000
>1000
>1000

>1000
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msmuaulsavednuzalael¥asinil (David and Ward, 2003)

Ml

sorbic acid

sorbic acid

sorbic acid

sorbic acid and sodium propionate
sorbic acid and sodium propionate
sorbic acid and sodium propionate
methyl parahydroxybenzoate

methyl parahydroxybenzoate

Ascorbic acid
thiabendazole
thiabendazole
thiabendazole
benomyl
benomyl
dinocap
Acti-dione
griseofulvin
Nipagin
Nipagin & potassium sorbate
cycloheximide
cycloheximide
Amphotericin B

Nystatin

ANV
0.05%

0.1%

5.0%

0.1%

0.2%

0.1%
0.05%

0.5%

1.0%

0.2%

0.25%

0.25%

0.25%

2.0%

0.0025%

0.01%

M
in culture
fed to colonies in syrup
aqueous solution on culture
fed to colonies in pollen cakes
fed in 225 g pollen supplement
fed to colonies in syrup
in culture
in aqueous solution on culture for
Smin
in culture
in sucrose dusted over colonies

in 225 g pollen supplement

fed to colonies in syrup
as above and also sprayed over frames

fed to colonies in syrup

in culture
fed to colonies in syrup
fed to colonies in syrup
in culture
fed to colonies in syrup
in culture

in culture



s

Mycostatin (=Nystatin)
Mycostatin

Mycocidin

citral

geraniol

3P (polyfungine cholate)
Amophotericin B
Lastanox (bis-tributyl-stannic oxide)
Nitrofungin

Chinosol

Soloxin

formalin

Fesia-form
allylisothio-cyanate
boric acid

salicyclic acid

thymol

thymol

thymol

propolis

copper sulphate

acetic acid (glacial)

61

ANMYNTYU

1 million IU/L
0.05%
100-150 g/col
5 ulL/dish

10 uL/dish

40%

2.0%
2.0%

0.05%

0.2%
4.0%
1.0%
0.5%
1.0%
0.7%
0.7%
0.8%
15%
0.1%

as
IHN1I

fed to colonies in syrup

aqueous solution on culture for 24 h
sifted over colony

vapour on culture

vapour on culture

sprayed on brood in syrup

in culture

aqueous solution for 5 min on cultures
aqueous solution for 24 h on cultures
sprayed over bees

fed to colonies in syrup

aqueous solution for 1 h on cultures
250 mL sprayed over combs of colony
aqueous solution for 1 h on cultures
aqueous solution for 24 h on cultures
aqueous solution for 24 h on cultures
in culture

sprayed over combs

sprayed on colonies

alcoholic solution on culture for 24h
fed to colonies in syrup

vapour on culture for 1 h
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msﬁq%%ﬁmwﬁaismaﬁﬂugﬂ (Bissett,1988)

la. Ascospores spherical 1, not forming spore balls; anamorph Chrysophorium .....................
.......................................................................................... Bettsia alvei (Betts)

Ib. Ascospores ellipsoid, allantoids, bylindric, fusiforn or acerose, produced in spore ball;
anamorph 1acking ..o e 2

2a. Ascospores with apex sculptured or beaked, radially arranged around the periphery of hollow
SPOTE DAllS. ... A. asterophora

2b. Ascospores with apex broadly or acutely rounded, not radially arranged in hollow spore
3a.Ascospores  arranged  inside  spore  balls in  perpendicular  bundles  of

acaccaria Pinnock

3b. Ascospores not arranged in perpendicular bundles..............ccoooiiiiiiiiii 4
4a. Ascospores acerose or narrow-fusiform, less than 1.2 ym wide................. A. acerosa Bissett
4b. Ascospores not acerose, if fusiform mostly more than 1.2 um wide.................coeeininn..n. 5
Sa. Ascomata always less than 150 pm diam. ..........cooiiiiiiiiiiiiii e, 6
5b. Ascomata frequently more than 150 pmdiam. ...........cooiiiiiiiiiiii e 12
6a. Ascospores broadly ellipsoid to subglobose, more than 2 ym wide...............ccoeeeeinennnn... 7
6b. Ascospores narrowly ellipsoid to allantoids or fusiform, less than 2 pm wide................... 8

7a. Spore balls persistent; ascospores appearing verrucose with a conspicuous granular coating...
.......................................................................................... A. verrucosa Skou

7b. Spore balls not persistent; ascospore lacking a conspicuous granular coating......................
....................................................................................... A. atra Skou&Hackett

8a. Wall of ascomata tough and leathery; ascospores subfalcate, tending to be triangular in cross
section.™>....... AR/ . H _EHAR - AYRED.  [N/B N A. tenax Skou&Hackett

8b. Wall of ascomata fragile or brittle; ascospores ellipsoid, allantoids or fusiform, not triangular [
[0 (U1 1103 s P PPN 9

9a. Ascomata pale brownish or red-brown...............cooiiiiiiiiiii i 10
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9b. Ascomata black at MatUIILY.........oueitiiti ittt 11
10a. Ascomata dull yellow-brown; spore balls up to 15 um diam, smallest spore balls 8-spored,
usually with a conspicuous granular coating ...............c.cevveviiiiiineneennnn.. A. fimicola Skou

10b. Ascomata reddish-brown; spore balls up to 20 um diam, always more than 8-spored, lacking

a conspicuous granular CoOating..........oovveieiieieeiieeeiiinieneennnns. A. apis Olive&Spiltoir
11a. Ascospores fusiform, up to 5.1 pmlong.............c.oooviiiiiiiiiiiininnnn. A. fusiformis Skou
11b. Ascospores suballantoid. Up to 4.0 pm long...........cooviiiviiiiiiiiiiiinnn.. A. major Skou
12a. Ascospores frequently longer than 7pum...........cooiiiiiiiiiii i 13
12b. Ascospores never exceeding 7 Pm lONE. .......oooiiiiiiiiiiii i 14

13a. Spore cysts black; not know in culture; occurring only in moribund cocoons of Osmia.........
....................................................................................... A. parasitica Skou
13b. Spore cysts brown; cultures with mycelium white changing to cinnamon; saprophytic.........
..................................................................................... A. cinnamomea Skou
14a. Ascospores frequently longer than 5 pim..........oooiiii i, 15
14b. Ascospores never exceeding 5 PN long.........oooiiiiiiiiiiii i, 19
15a. Ascomata developing beneath the larval integument; causing ragged brood disease in
Megachile and Osmia; cultures distinctly brownish ........................... A. aggregate Skou

15b. Ascomata not developing inside larval; saprophytic or causing chalkbrood-like diseases;

CUITUIE WHITE OF IO ..\ttt ittt ettt ettt et ettt et et et et et et et et e e e eeeeeaneans 16
16a. Ascospores mostly more than 2 um wide ............ooovviiviiiiiiiiiiinnnnn A. proliperda Skou
16b. Ascospores mostly less than 2 um wWide............ooiiiiiiiiiiiii e 17
17a. Wall of ascomata conspicuously mottled; heterothallic...................... A. variegate Bissett
17b. Wall of ascomata with diffuse marking; homothallic.....................ocoin. 18
18a. Spore balls frequently larger than 18 pm diam............................... A. pollenicola Bissett
18b. Spore balls never exceeding 18 pum diam................coooeiiiiiiiiiiin.... A. celerrima Skou
19a. Spore balls frequently larger than 14 pm diam...............ccooiiiiiiiiiiieans 20
19b. Spore balls never exceeding 14 pm diam...........oooiiiiiiiiii i 22

20a. Ascospores frequently wider than 2 pm; mycelium with septa spaced very close together

(often less than 10 wm apart)...........ocoevvieeiiiininiiiiiinennns. A. osmophila Skou&King
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20b. Ascospores never exceeding 2 um wide; mycelium with septa distantly spaced (usually more
than S5O LI APATT) ... ettt ettt e et et e e 21
21a. Ascomata mostly larger than 140 pm diam; ascospores up to 2.0 um wide.....4. larvis Bissett
21b. Ascomata mostly smaller than 140 um diam; ascospores up to 1.6 um wide.....A. major Bissett
22a. Ascospores 2.7-4.3 um long; rapid growth and sporulation on a variety of standard culture
11070 1 A. naganensis Skou
22b. Ascospores 2.2-3.8 pum long; limited growth without ascospores development except on

media with low water activity (30-60% glucose)..........ccceevevvriernennnnn A. xerophila Skou
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