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Most p l a n t  seeds c a r r y  spores o f  
va r i ous  fung i  e i t h e r  on t h e  sur face  o r  
w i t h i n  t h e  seed. Surface fung i  are 
almost a1 ways found because t h e  spores 
e a s i l y  s t i c k  t o  t h e  ou te r  seedcoat, 
Fungi i n s i d e  t he  seed most o f t e n  occur 
as mycelium, Thei r mode o f  e n t r y  i n  
t r e e  seeds i s  no t  known. It i s  theo- 
r i z e d  t h a t  t h e  f ung i  may en te r  anytime 
d u r i n g  seed development o r  through 
c racks  i n  t he  seedcoat, e s p e c i a l l y  
a f t e r  harvest ing.  Spore counts as h i gh  
as 150,000 per  t r e e  seed have been 
repor ted ;  some seed l o t s  have severa l  
hundred thousand spores per  gram o f  
seed, 

Forest ry .  throughout  t h e  wo r l d  i s  
becomi ng i n c r e a s i n g l y  dependent on a 
cons tan t  supply o f  good-qual i ty  seeds 
from t r e e s  se lec ted  f o r  increased 
growth, y i e l d ,  and res i s tance  t o  
diseases and insec ts .  I n  t h e  past,  
c o l l e c t i o n s  o f  seeds from w i l d  t r ees  
were l ess  expensive, and t h e  l oss  o f  
seeds and seedl ings cou ld  be compensated 
by i nc reas ing  t h e  volume o f  seed used. 
However, t h e  i n t r o d u c t i o n  o f  more i n t e n -  
s i v e l y  managed areas such as seed 
orchards and seed c o l l e c t i o n  stands has 
cons iderab ly  increased t h e  cos t  of seed 
per  pound. The c o s t  o f  i n s e c t i c i d e s ,  
herb ic ides ,  f e r t i l i z e r s ,  labor ,  and t r e e  
s e l e c t i o n  a re  a11 accrued i n  t h e  f i n a l  
c o s t  per  pound o f  seed. A1 so, t h e  ger-  
m ina t i on  o f  seeds from some o f  these 
i n t e n s i v e l y  managed areas has been l ess  
than t h a t  o f  seeds c o l  l e c t e d  from w i  l d  
t r e e s  (Rowan and DeBarr 1974), 

A number o f  causal agents, such as 
i nsec t s ,  have been documented as caus ing  
seed-germi n a t i  on losses, bu t  t h e  com- 
p l e t e  r o l e  o f  fung i  i s  no t  we l l  de f ined .  
Several k inds  o f  fungi  can be i s o l a t e d  
f rom c o n i f e r  seeds. There are spec ies 
t h a t  cause decay and reduce germinat ion 
o f  s to red  seeds, species t h a t  a t t ack  
germina t ing  seeds and seedl ings, and 
o t h e r  species t h a t  are more o r  l ess  
harmless, Current  knowledge i s  i n s u f -  
f i c i e n t  t o  p r e c i s e l y  separate i n d i v i d u a l  
species o f  fung i  occu r r i ng  on seeds. It 
i s  c l e a r  t h a t  some fung i  usua l l y  viewed 
as  harmless can cause ser ious  losses i n  
adverse cond i t i ons  such as improper seed 
storage. I n  some cases, fung i  t h a t  a re  
norma l l y  considered t o  be saprophytes 
can cause decay o f  seeds, f o r  i ns tance  
Trichoderma (Urosevic 1961). Some 
fung i ,  such as Caloscypha fu lgens  on 
spruce, have been documented as be ing  
pathogenic t o  t he  seed (Suther land and 
Van Eerden 1980) ; others,  such as many 
o f  t he  Fusarium spp,, r es i de  on o r  
i n s i d e  t he  seeds bu t  cause losses t o  
germi n a t i  ng seedl i ngs . 

I d e n t i f y i n g  Seedborne Pathogens 

A few years ago, the  I n t e r n a t i o n a l  
Seed Tes t ing  Assoc ia t ion  ( I S T A )  pub- 
l ished "An Annotated L i s t  o f  Seedhorne 
Diseases (Richardson 1979) , which was 
1 a t e r  f o l  lowed by supplements. These 
r e p o r t s  l i s t e d  the fungi  occu r r i ng  on 
a l l  p l a n t  species i n c l u d i n g  t rees ,  how 



"i.ir;,-ji 3 f f e c t  seeds, whether 3 eon-- 
t r s l  i s  available, z ~ d  t h e  source o f  
i n f ~ ~ r i s ? 3 + i . i r i .  In 19Pls she Forest Tree 
a r z V 9 ~ r . s  Teed G ~ a r n r n i  ttee sf ! S T A  formed 
e h e  i 5eed Pa tho1  ogy Morki ng Group, -- 
She a.cs-i$nea tasKs f ~ r -  the group were t a  
3 d e - i i  i y  t ree  seedborne paxhoyens t h a t  
c a l a t :  c z u s e  d s e r i o u s  problem 4f " i r a n -  
pa:-:eq ti-) a the r  geographic a reas ,  to 
#?eueIsp or i d e n t i f y  t e s t i v g  methods, to 
surzmit infested seeds f o r  comparat ive  
t eszs ,  and to sghmi' pr~posals for I S T A  
rvl cs changes, 

-VI no accoi.iplish t h i s ,  i t  was necessary 
to h e n t i  f y  the crs-rsi-gan-n" sms ";ka"r_a:-c-j 
f w n d  on seeds, Step one was t o  ext rac t  
tk~e t r e e  seed i ~ f o r r n a t i o n  f r o m  
Rdchardson? books, S t e p  two was t o  add 
o t h e r  kqown references and  send t h e  l i s t  
to r c i e n x i  s$s worldwide f o r  comrfients and 
s ~ i ~ ~ j ~ ~ t o i l  r e v i  s l o ~ s .  The check1 i st 
4 n c l ~ ( d e n  i n  th i s  Repor t  i s  t h e  resul t  of 
:+'s c o o p e r a t i v e  work. Listed are t h e  
n g s t ,  i t s  assoc! a t s d  micro-organism, 
~ e f a r e n c e ,  and t h e  cos.jntry o f  o r i g i n ,  
Rlsl-, noted i f  whether the  organism 
c a z ~ s ? s  a d i s e a s e  cP economic impor tance,  
bes a0 available t rea tmen t ,  or informa- 
t ; ~  i s  inconplete, 

International T e s t i n g  

By d i i o g  the checklist, t h e  Tree 
See? i l a t h g i o g y  Working Group i d e n t i f i e d  
inree f d n g i  worthy of international 
r s ? s t ~  pg: 

1 F d s a r i  urn moni 1 i forme va r ,  
ns o c c u r r i n g  on P i n u s  

---- - 
el%iol%ii, and P, d a e d a ,  from - - -  
t h e  U n i t e d  Sta tes ,  

2 Zdoscypha  fulgens occurring on "----- --- 
Ficea s p p , ,  f rom Canada,  --- 

3, Sf rocaccus ~'%robs" 1 -inus o c c u r r i n g  
on Picea spp,, from Canada. 

4 q u i c k ,  r e l i ab le  method has been  
esla~lirbeb For F, msnil i fssme va r ,  -- s u b -  
a i u t i n a n s ,  I n  tKe Southern hi ted 
States ,  t h i s  fungus causes a disease s f  
p i n e s  called p i t c h  canker,  It can be 
found in the cones and seeds a s  we1 l as 
i n  resinous b r a ~ e h  cankers o f  p ines,  
The fungus can be isolated from a p i ne  
seed by p l a c i n g  the seed on b l u e  f i l t e r  
paper i n  a p l a s t i c  t ray,  crushing t h e  
seed, then s p r a y i n g  seed and b l o t t e r  
paper  w i t h  a l i q u i d  qedi i~m semise lec t i ve  
f o r  F u s a r i u m  spp, The t r a y  i s  covered 
ando:ncubated a t  room temperature (about 
20 C) f o r  14 days or u n t i l  the  co lo-  
nizs are 2 c n  i n  diameter ,  Each co lony 
i s  examined microscopical ly  f o r  the  
c o n i d i a  and  polyphialides d iagnos t i c  f o r  
F , moni 1 flforrne v a r ,  suhg l  u t i  nans. T h i s  - 
method permits r a p i d  sc reen ing  o f  repre -  
s e n t a t i v e  samples o f  p i n e  seed l o t s  f o r  
t h e  p i t c h  canker fungus and g i v e s  t h e  
same result as u s i n g  a seleceive agar  
medi urn (Anderson 1986) . T h i s  method has 
heen eva lua ted  and i s  ready f o r  suhmis- 
% i o n  t o  I S T A ,  

Gal oscypha f u l  yens and Si  rococcus --- -- -- - -- 
st r o b i  1 i nus on spruce have G e n  se l  e t t e d  ------- 
f a r  compara t i ve  t e s t i n g ,  

T h i s  f i s t  and i t s  f u t u r e  add i t i ons  
w i l l  se rve  as the  b a s i s  f o r  i d e n t i f i c a -  
t i o n  o f  organisms t h a t  a r e  seedborne a n d  
a r e  o f  i n t e r n a t i o n a l  concern (such as  
the three mentioned above) i t w i l l  
a l s o  a s s i s t  those who a r e  working on 
organ isms of tree seeds t o  read i  l y  
i d e n t i f y  i f  an organ ism has been found 
on o r  i n  a seed and i t s  p o s s i b l e  s i g n i f -  
i cance ,  I n  add i t i on ,  i t  can serve as a 
v a l u a b l e  tog3 f o r  those people i n v o l v e d  
in seed t e s t i n g  and t r a n s p o r t s  
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F o l l o w i n g  t he  name o f  t he  country ,  i f  a t reatment  i s  ava i l ab le ,  t h i s  i s  i n d i -  
ca ted  by an a s t e r i s k  (* ) ;  where an organism causes a disease o f  cons iderable eco- 
nomic importance, t h i s  i s  i n d i c a t e d  by a dagger (t) ; where evidence concerning 
t h e  seedborne na tu re  o f  t h e  organism i s  incomplete o r  c o n t r a d i c t o r y ,  t h i s  i s  i n d i -  
ca ted  by a sec t i on  symbol ( 5 ) .  Where no coun t ry  i s  l i s t e d ,  t h e  o r i g i n  o f  t he  
organism i s  no t  known. The complete re ferences and an a lphabe t i ca l  l i s t  o f  
organisms w i t h  t h e i r  authors f o l l o w s  t h e  c h e c k l i s t .  

- 
Nost  and Reference Host and Reference 
o rgan i  SQI No. Country organ i srn No. Country 

Abies spp, 

Fusarium culmorum 16 England 
Heterobasid ion 

annosum 16 Nor th  
America 

L i r u l a  macrospora 16 USSR 
Ye1 anospora z a m i e  16 England 
--7- 

Sclerot iurn sp, - 16 
Truncate1 1 a 

h a r t i g i  i 16 England 

Abies amabi 1 i s  Dougl . ex Forbes 

B o t r y t i s  c i ne rea  13 South 
Korea 

Fusar i  um semi tectum 13 South 
Korea 

Hapal ophragmiops i s 
ponderosum 18 I n d i a  

Phoma sp, 13 b ~ p t  

Acacia a u r i c u l i f o r m i s  A, Cunn. ex - 
Renth, 

Aspe rg i l l us  f l a v u s  15  P h i l i p -  
y i nec; 

Aspe rg i l l us  n i g e r  15 Phi 1 i p -  -- 
p i n e s  

Chaetorni urn sp, 
p - 7  

15 P h i l i p -  
+i nes 

Curvul a r i a  
pa l  1 escens -- 15 P h i l i p -  

p ines 
Fusarium semitectum 15 Phi 1 i p -  

p i  nes 
Phoma sp, 13 I n d i a  

Abies g r a n d i s  (Dougl . ex D. Don) 
L i n d l  . Acacia confusa Merr. 

Fusar i  urn 
mon i l i f o rme  13 

Abies nordmanni ana (Steven) 

Fusa r i  um 
moni 1 i forme 13 

South 
Korea 

Spac h 

South 
Korea 

Aspergi 1 l us spp. 

Bot r y o d i  p l  od i a 
theobromae 

C l  adospori  urn 
c l  adosporoides 

Curvul a r i a  S unata 

P e n i c i l l i u m  spp. 
Acacia spp. 

f u s a r i  um oxysporum 
f. sp. koae. - 18 Hawai i 

Phoma sp, 

Rh i zopus sp. -- 

2 P h i l i p -  
p ines  

2 P h i l i p -  
p i  nes 

2 P h i l i p -  
p ines 

2 P h i l i p -  
p ines 

2 P h i l i p -  
p ines  

2 P h i l i p -  
p ines 

2 P h i l i p -  
p ines 



tios t and Reference Host  and Reference 
o r g a n i  sm Noe Count ry  o r g a n i  srn Nos Count ry  

Acer palmatum Thunb. (con ' t )  Acac ia  modesta Wal 1 . 
P e s t a l o t i a  sp. 13 South 

Korea 
Phoma sp. 13 South 

Korea 
Phornops i s sp. 13 South 

Korea 

Fusar ium semi tec tum 13 I n d i a  
O 13 I n d i a  

Acac i  a r a d d i  ana Savi  

S e p t o r i a  sp, 13 South 
Korea 

Fusar ium moni 1 i forme 13 I s r a e l  
Phoma sp. 13 I s r a e l  

Acrocarpus f r a x i n i  f o l  i u s  Wri y h t  --- --- - 

B o t r y t i s  c i n e r e a  
-p -- 13 South 

Korea 
Fusar ium moni l i forrne 13 South --- 

Korea 

B o t r y o d i p l o d i a  
t heobromae 13 Rwanda 

R o t r y t i s  c i n e r e a  -- --- 13 West 
Rengal 

G I  oeospor i  urn 
a c e r i c o t  a 16 

Phyl  l o s t i c t a  s p a  - 16 
Phyl  l o s t i c t a  

p l a t a n o i d i s  f, sp. - 
nequndi n i  s 16 

Cephalosporium sp.  
Col l e t o t r i c h T G  s p a  -- 
Fusar ium e ' -- 

13 Rwanda* 
13 Rwartda 
13 I n d i a ,  

Rwanda* 
13 I n d i a ,  

Rwanda* 
13 I n d i a ,  

Rwanda* 
13 Rwanda* 
13 I n d i a ,  

Rwanda* 
13 Rwanda* 

USSR 

Fusar i  urn moni l i forme 
USSR 

Fusarium semitectum 

Myrothecium r o r i d u m  
Phoma Spe 

Acer campestres L. - 
V e r t i c i l l i u m  sp. 13 South 

Korea Phomops i s sp, 

Adenanthera microsperma 
B i  nn. 

Tei jsm, fi Acer 
P 

Thunb, 

B o t r y t i s  c i n e r e a  13 South 
Korea B o t r y o d i p l o d i a  sp, 

F u s a r i  um moni 1 i f o r m e  
13 I n d i a  
13 I n d i a  
13 I n d i a  
13 I n d i a  
13 I n d i a  

Fusar ium semi tec tum 
P e s t a l o t i a  sp, 
Phoma sp, 

Acer Thunb, 

Ascsc h y t a  sp, 13 

Col l e t o t r i c h u m  sp. 13 - 

Fusar ium semitectum 13 

South 
Korea 
South 
Korea 
South 
Korea 

Adiana c a r d i f o l i a  Benth, 
B rand i  s 

13 I n d i a  Phoma sp, 



o r g a n i  sm No, Country 

Farsari urn sol a n i  15 P h j l i p -  
pirles 

A g a t h i  s macrophyl l a  ( L i n d l e y )  Masters 

Col l e d o t r i e h u m  
15 P h i l i p -  

p i n e s  

Aspergi l l us -- f l avus 35 Phi l i p- 
p ines  

15 England 
( seeds 
@ ame 
I rom 
Oxford) 

AS ternari  a tenui s 2 P h i l i p -  
p i n e s  

SPP s 2 P h i l i p -  
pl"nes 

Cephal o s p o r i  urn sp. 13 Phi 1 i p- 
p ines  

Chaetsmi urn sp 2 P h i l i p -  
pines 

Fusar ium moni 1  i f s r m e  13 Phi l i p -  
p i nes  

Fusariun semi tectum 13 Phi 1 i p -  
p i n e s  

P e n i c i t l i u n  spp .  2 P h i l i p - -  
pines 

Pes t a lo t i a  % p a  13 P h i l i p -  
p ines *  

13 Philip- 
pines 

cargani sm No. Country 

Fusari urn oxysporum 
15 USA 

Pen ic i  l l i urn s p p .  3 Ph-ilip- 
p i  nes 

Aspergi tl us spp .  ---- 2 P h i l i p -  
ps" nes 

F u s a r i  urn semi tec tum 2 P h i  l i p- 
pl" nes 

P e n i c i l l i u m  spp, 2 Ph l ' l i p -  
p i n e s  

P e s t a l o t i a  sg, 2 P h i l i p -  
ps" nes 

al b i  z i  a s t 1  pul a t a  Boi v i  r~ 

Fusa r i um rnonil i f o rme 13 I n d i a  
f usai- i  un GI an4 33 I n d i a  
Macrophomi na 

phase01 i na 13 I n d i a  
~ h b m a  sp. 13 I n d i a  

C i  b s r i a  a l n i  -- -- 16 Czecho- 
s l o v a k i a  

Cyl indrosporel l a  -- 
alena 16 Oenmarkg 

Tams 
a1 n i  - i  neanae 16 Poland5 

Alnus maximswiczii - Caf f i e r  ex 
Schneid, 

Cephalospori urn sp. 13 South 
Korea 

Fusari urn $3  Rwanda 
F u s a r i  urn semitectum 13 Rwanda 



Most and Reference 
organ i  sm No, Country 

-- 
qjyf: 
~ r g i l n i  sm m Country 

-i --- ----- 
C i  b s r i  a b n t s c  h i  ana 16, France -- --"A 

17 

America, 
Rrazi 1 

D s t h i o r e t  l a  sp, 16 North 
America, 
S r a z i  f 

Endothi a ~ r a s i  t i c a  16 France, - -- 
USA"? 

Phomopsis --- endogena 16 I t a l y  
Phomspsi s 
viterbensis ---- 16 BQIy 

Aspergi  l l us %I avus  15 Phi% i y -  -- 
p i n e s  

15 Fzlnl"1 i p -  
p i n e s  

$5 P h i l i p -  
p i n e s  

15 P h i l i p -  
p i n e s  

15 P h i l f p -  
p i n e s  

brachyspora - 15 Philip- 
p% nes 

C u r v u l a r i a  l unata 15 P h i  1 i p -  
p i  ner 

pal l eseens 15 P h i l f p -  
p i n e s  

Fusa r i um moni 7 i forme 15 Phi 1 i g -  

Mac rop  homa 15 Philip- 
pifies 

BS P h i l i p -  

Casudrina g u i  s e t i  f o l  i a  [con 't) - -- 

Phoma sp, --- 13 P h l ' l i p -  
p i  nes 

Phomopsis casuarinae 36 Australia 

13 P h i l i p -  
pi w e g  

Cedrela odora ta  L, 

Col 'BetDtrichu~~ sp. 13 Colonhi a* 
Fusari urn moni 1 i fcrme 13 Colsrnhia* 

semi tectum i3 C~fombia* - 
F u s a r i  urn so7 an1 13 Cof omhi a* 
Mac aoghsmi na 

13 C o l ~ r n b i a *  
Phsma sp, -- 93 Colombia* 

Cedrel a s e r r u l  a t a  Mi q a -- - - 

P e s t a l a t i a  sp, 13 Rwanda 
Phsma sp, -- 13 Rwa~ada 

Cedrela tosna Roxb, - 

Id - -  
F u s a r i  urn moni 1 i forme 13 l n d i  a --- 

Cedrus deodara  (Roxb ,) Loud, 

Allernaria t e w i  s -- 19 Uruguay 
T s i c h o t h e c i  urn roseum 19 Uruguay - 

Pes ta lo t iops i s  sp, 16 Japan 

p i  rnes 
Pestalotiopsis -- sp, 16 M a u r i t i u s  



HOS t and Refyrence 
orgarsf sm Noe Country 

Host and  Reference 
ctrgarl -i sm No. Country 

Citrus spp, (con") 

A r t h r i n i u m  sp, 13 South 
Korea 

Drechs lera r s s t s a t a  13 South 
Korea 

F u s a r i  urn so l  an i  I3 South 
Korea 

f t i on j l i a  sp, 13 South 
Korea 

Pes ta loL ia  sp, 13 South 
Korea 

i l 

Stem p i t t i n g  v i r u s  16 Corsica5 
Xanthsmowas c i  t r i  -- - 16 USA, 

Endia*t  

West 
Germany 
Japan 
Japan 
tfapan 
M a l a y s i a *  

Cephal ospori  urn sp, 
Fusar ium semi tec tum 
Fusari urn sol an i  
Marasmiellus sp, 
Ma rasmi  el 1 us 

cocophi  --- 1 us 

Chukras ia  t a b u l a r i s  Juss, 

Fusarium moni 1 i fosme 13 I n d i a  
Mae r o ~ h o m i  na s e e  13 I r td ia  Sol oqon 

Xs l  an&* 13 I n d i a  

Ma 1 a y s i  a 
Japan C i t r u s  spp, 

C i  t r u s  e x o c o r t i s  
v i  rus 16 

C i  t rus  psoros i  s 
v i  rus 16 

A f r i c a ,  
USA, 
West 
1rrda"d 
SO a omon 
l s l  ands  
I n d i a  

Argen- 
t i n a ,  
USA, 
USSR 

R i  g i  doporus zona l  i s --- 

Root w i  l t pathogen 
C i t r u s  woad pocket 

v i  rtts I6 
C i t r u s  xyl oporos i  s 

v i  rus 16 

USA 
Coni ferae  

Cyprus 9 
USA 17 Canada 

16 Fennica, 
Scot1 and 

C i t r u s  ye l l ow  shoot 
v-i rus  16 Nor th  

China$ 

USSR 
Rurnani a 

USA* 
Fusar i  urn moni 1 i fsrne 13 Col omhi a* 
Fusarium semitectum 23 Colombia* 

p a r a s i t i e a  16 USA* 
P 

Phoma sp. -- 13 Cafsmhia* 
W e  13 Colombia* 



-- 
Host and Reference 
organ'i srn Nom Country 

Host and Reference 
o rgan i  sm No, Country 

16 Denmark 
16 1 t a l v - t  

D. Don 

13 Madagas- 
c a r  

t o r u l  osa Don, 

A1 t e r n a r i  a sp, 19 Uruguay 
SP 19 Uruguay 

s issoo  Roxb. 

Fusarium moni l i forme 13 Madagas- 
c a r  

Fusarium so l  an i  13 Madagas- 
c a r  

Cupressus spp, 

13 Syria 
$3 Syria 

Pestaloti a sp, 13 Madagas- 
c a r  

Phcsma sp, -- 13 Syria 

A 1  t e r n a r i  a sp , - 19 Uruguay 
Mac r o y  homi na sp , $9 Uruguay 

Cupressus cashmeri ana Roy1 e. ex Ca r r .  

Pestalstia sp, 13 I n d i a  
Phoma spa  13 I n d i a  

19 Uruguay 

$3 I nd i a ,  
Kenya 

Phoma s p s  13 iadt"a 

A l  ternsri  a sp. 19 Uruguay 

19 Uruguay 

Delonix  r e g i a  (Roj. ex Hook .) Raf. 

k p e r g i  l l us sp. - 13 R r a z i l  
Chaetomi um sp. 15 P h i l i p -  

p ines  
C l  adospori  urn 

c l a d s s ~ o r o i d e s  15 P h i l i p -  ' 
p ines  

Fusar i  urn equi  s e t i  13 Braz i  1 
Fusar i  um semi tectum 13 Rraz i  l 
Phoma sp, 13 B r a z i l  

kak i  L, - 
spherics 13 South 

Korea 
P e n i c i l l i u m  sp, 16 I nd ia *  
P e n i c i l l  i o p s i s  

c l a v a r i a e f o r m i s  18 I n d i a  
P e s t a l o t i a  d i o s p y r i  13 South 

Korea 
Phoma sp, 13 South 

Korea 

E l  ae i  s gu i  neensi s Jacq . 
Fusar i  urn oxysporum 

f . s ~ . e l a e i d i s  16 A f r i c a ,  - - I  - 
Surinam, 
Co 1 ombi a 

S c h i z o ~ h v l l u m  " 

commune 23 Malaysia* 



Host and Reference 
o rgan ism No. Country 

Endosperum pel taturn - Merr , 

Cephai ospor i  urn sp, 2 Phi 1 i p- 
pi nes 

2 P h i l t p -  
pines 

2 P h i l i p -  
p ines  

2 P h i l i p -  
piwer 

A1 t e r n a r ?  a sp, $9 Uruguay 

Cylindrocladium - 
b r a z i  1 iensis 15 Brazil* 

SF, I3 P h i l i p -  
pines 

13 P h i l i p -  
pines 

Penicillium sp, 2 Pk - l i i p -  
p-i nes 

13 Phl"?iip-- 
p i n e s  

Eucalyptus  ---- Lab i  I I ,  

Wspergi 11  us sp, ---- 21 % n d i a  
Cephalssporium sp, 2% I n d i a  
~ h e e t o m i b m  sp. ' -- 21 I n d i a  
Fusasiurn so, 13 Portuaal  - 
Msnocillium sp, 
Mueor sp, -- 
Paecilomyces sp, 
Penicillium s ~ ,  

J 

I n d i a  
I ~ d i  a 
I n d i a  
I n d i a  

13 I n d i a  
13 I n d i a  

Fusar i  urn semi tectum 13 Egypt 
13 I n d i a  

Eucalyptus - c i t r i o d o r a  - Hook. f. 

Aspergi ST us sp, - 21 I n d i a  
Cephaiospo%%.m sp. 21 I n d i a  ------ 
Chaeeorni urn sp, --- 21 %ndl"a 
Colletotr~chum s p ,  2P I n d i a  ---- 
F u s i  coccum sp, ---- 21 I n d i a  
G l  iocephal ot r i chum 

sy. 21 India 
Macrophoma sp, 21 India 
Monociliium sp, 21. I n d i a  
Paeci l onyces sp, 21 I n d i a  
Penicil l i u m  sp, - 21 I n d i a  
Fhomops i s sp, 2"rnda"a 

H i l l  ex Maiden 

4 4' 

29 I n d i a  
i a  sp, 13 Uruguay 

C u r v u l a r i a  s p ,  19 Ilruguay 
19 Uruguay 
13 Uruguay 
29 I n d i a  
2% I n d i a  

~ ~ r o t h e b i u r n  roridum 13 Uruguay 
Penicillium s p g  21 1nda"a 
Pestalodio~sis 

funerea 
Fhoma so, 

$9 Uruguay 
13 I n d i a  -- 

Hhirspxi sp, ---- $9 Uruguay 
Verticillium sp, -- - $9 Uruguay 

Eucalyptus maiden1 d F, Muef 1 , 

A1 t e r n a r i a  sp, 19 Uruguay 
Curvu la r ia  ss,  19 Uruauav 

ap Y 

19 Uruguay 
Penicillium sp, 29 Uruquay - - 

" sp, 19 Upuguay 
19 Uruguay 



s rgani  sm Ms, Country 

Eucalyptus tereLicornis  Sm, 

Aspergi I l us sp, 21 I n d i a  
SP e 23. I n d i a  

Mlacor sp, 21, I n d i a  
Penicillium sp. 21 India 
Phorna sg, 13 I n d i a  

13 USA 

Rhi  zsctonia solani  18 France* 

F icus benjami na L, -- 
R~tryodiplodia sp. 13 I n d i a  
Fusa r i um moni l i f s r m e  13 I n d i a  
Fusar ium seni  tec tum f 3  I n d i a  
Verticilliun sp, 13 I n d i a  

Ficus k r i shnane  C ,  DC, 

Cephdosporium sp. 13 I n d i a  

Fraxinus  sp, 

Host and Reference 
organ4 sm No, Country 

Ginkgo biloba i, 
P 

Aspergi 1 l us 97, --- 2 P h i l i p -  
p ines  

Botrytis cinerea -- --- 13 Ph-o"Oip-.. 
p i n e s  

-- 

Fusari urn semitectum 

Penicillium sp, 

13 I n d i a  
13 India 
13 I n d i a  
13 I n d i a  
13 I n d i a  
2 P h i l i p -  

p i n e s  
13 I n d i a  

Gmef i na - moll ucana Bocker ex K, Heyne 

Cephal osporS urn sp, 13 Sol omsn 
I s l ands  

13 Solomon 
Islands 

Rot  rysdi  pS odi a 
theobromae 13 Rwanda* 

D i s c o c i a  spa 13 Rwanda* 
F u s a r i  urn e a u i  s e t i  13 Rwanda 
Fusa r i um m d n i ~ i f o r i n e  13 Rwanda* -- 
Fusari urn semi tecturn 13 Rwanda* --- 
Fusari urn sol ani  -- 13 Rwanda* 
P e s t a l o t i a  sp, 1 4  Rwanda* 

16 USSR 
(Moscow) 



--- 
Hos t  and 
organi s;.m No, Country 

16 Ind i a*+  
5 South and 

Central 
America , 
C a r l  b- 
bean* 

16 M a l a y s i a  

Fusarium ~ o n i  I i forme 13 S o u t h  - 
Korea 

Phsmops isoccul ta  16 Denmark 
p-- 

Fusat ium msni l i farme - 13 I n d i a  
Fusa r i um semitectum 13 I n d i a  
Phama SD, 13 I n d h  

13 I n d i a  

Howei a forsteri  ana  Beec a 
Aspergi  1 1  us f 1 avus 15 Phi  1 i p- - 

p i  nes 
Cephal o s p o r i  urn sp . 15 Phi 1 i p- 

p i  nes 
Cl adospsr i  urn sp, 

v 

15 P h % " l i p -  
pi nes 

Dothi  orel l a sp, 16 North 
America 

Jacaranda mimssaefolia D, Don 
15 Philip- 

p i n e s  
13 I n d i a  

Fusarium moni liforme 13 I n d i a  
Pk'roma SD, 13 I n d i a  

L a r i x  s p p .  

i y t o s p o r a  c u r r e y i  16 Scot1 and -- 
Dhoma 1 ineolata 16 S c o t l a n d ,  

spp. 

USA, 
Denmark 

Phomopsi s -- occul t a  16 Denmark 

A1 t e r n a r i a  nucis -- 16 Czech~-= 
slovakia, 
Romani a 

Cherry leaf  ro l l  
v i  rus $7, Southern 

18 I t a l y ,  
Uni ted  

sp, 13 Phiaip-  
pines 

Ki ngdom, 
USA 

Fusari urn moni 1 i forme 13 Phi 1 i p-- 
p i  nes 

Fusarium semitectum 13 Phi 1 ip- 
p i  nes 

Fusasi urn sol a n i  $ 3  P h i l i p -  
p i n e s  

16 Romania, 
I t a l y 4  



P 

P o s t a n d  Reference 
osgan i  sm No, Country o r g a n i  sm No, Country 

homa sp, --- 13 PI13 l i p -  
p i n e s  

Rhinoctnqia s s l a n i  13 P h i l i p -  -------- - ----- 
pines 

Leucatna c u ~ n i n g h a r n  Benth. -- -- P__---- 

Phorna 5irl;, -- 13 Cuba 

Pes ta l se lops i s  
-pa-- 

f lanerea -- 16 England  

Leucdena diversifolia Benth, ----- - 

F u s a r i  urn moni 1 i forme 13 Guate- --- --- 
ma I a* 

Mae rophomi na 
-L---- 

phase01 s'na ---- 13 Guate- 
na l  a* 

Phorna sp, 13 Guate- 
ma1 a* 

Phomopsis - s p a  13 Guate- 
ma 'I a* 

Fusari uq moni I i forme 13 Phi 1 i p-  ----- --- 
p i n e s  

Leucaena 1 eucocephal a (Lam .) de W i  t ---- --- 

Aspery i  ll us sp, -- 2 P h i l i p -  
p i n e s  

Cephal o s p o r i  urn sp, 13 Phi 1 i p-  -- - 
p i  nes 

Cladosporium sp, 2 P h i l i p -  
p i  nes 

2 Philip- 
pi rres 

Fusa r i um moni l i f o r m e  13 Philip- 
p ines ,  
Malaysia* 

Fusarium semi tectum 2 P h i  l i p -  
p i  nes 

PeniciSliurn sp, 2 Philip- 
p ines  

Raspberry bushy 
dwarf  v i r u s  16 

Tobacco mosaic u i  r u s  16 
Tomato bushy s t u n t  

v i  rds 16 
18 

Denmark, 
Ronania, 
Australia 

Canada 
East 
Germany 

13 P h f l  i p -  
p-i nes 



Host and Reference 
organism No. Country 

- 
Host and Reference 
s r g a n i  sm No, G ~ u n t r y  

Mimosa c a e s a l p i n i a f o l  i a  Benth. 

Cephalosporium sp. 13 B r a z i l  
F u s a r i  um moni l i forme 13 Braz i  1 
Fusa r i  urn semi tectum 13 Braz i  1 
Pesta l  o t i  a s ~ ,  13 B r a z i l  

Nothofagus s p p  

Mycogone sp 16 E n g l a n d  
( London) 

Truncate1 l a h a r c i  g i  i 16 Engl and 
( London) 

Phomzn sp, 13 B r a z i l  
SP 13 B r a z i l  

Mimosa s c a b r e l l  a Benth, 

Fusar i  urn moni 1  i forme 13 B raz i  l 
Fusariumoxysporum 13 B r a z i l  
Fusarium semitectum 13 Rraz i  1 

Morus spp. 

C i  b o r i a  
caruncul  o ides 16 5 

M i  c rog l  ossum 
sh i  raianum 

S c l e r o t i n i a  
16 5 

sh i  r a i  ana 16 l l S A 5  

Musa spp, 

Bo t r yod ip l  od i  a  
t heobromae 16 Panama, 

Honduras, 
Ma1 ays i  a 

V i  rus 16 USA 

Musanya cecropoides R. Br. 

CurvuS a r i a  1 unata 

2 P h i l i p -  
p ines  

2 P h i l i p -  
pines 

2 P h i l i p -  
p i n e s  

2 P h i l i p -  
p i  nes 

Panax s c h i  n s e q  C, A, Mey , 

Cephalospori urn sp. 13 South 
Korea 

P a r k i a  r o x b u r g i i  G ,  Don -- 

Asperg i  1  1 us f 1 avus 15 P h i  l i p- 
pi nes 

Penici 11 i urn sp, 15 Ph-F"l ip-  
pines 

Rhi  zoc ton i  a so l  a ~ i  16 
Suabl  o tc  h v i  rus '96 

usa.5 
Austra- 
l i a *  
US& 
USA, 
A f r j c a  
USA, 
New 
Zeal and, 
Ausvral  s" a 

Penicil l ium sp, 



Host  and Reference 
orgidni sm No, Country 

-rC--------- --I--- - - - - -- - - 
Host and Reference 
organiun No. Co%;n"try 

P i  cea excel sa (con ' t ) - 
17 Canada* 
18 Canada, 

Fusarium 
24 USSR 
24 USSR USA 

Geni cul odendron 
16 Canada* USSR 

USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 

het;ros~orum 
Fusar wn a t e r i t i u m  

moni 1 i forme 
oxysporum 
redolens 
sarcochrum 

Fusarium semitectum 
Pusarium solani 

18 USA 
S i  a%ococcems 

s t r o b i  1 i nus 18 Canada 
$6  England  

P i  cea Parry ex Enyelm, Fusarium 
USSR 
USSR 

sporotr ichi  oides 
~ l i o e l  adi  urn roseum -- 

s t r o b i  1 inus 9 USA 

~e'lminthosporium - 
sativum 24 Picea excelra L i n k  -- USSR 

Acremoniel l a  a t r a  24 USSK -- 

24 USSR 

-- 
api ocarpon 

Me1 anconr urn b i c o l  or  
xucor pl umbeus 
G racemosus 
Mucor X a n i a n u s  

r a  

USSR 
USSR 
USSR 
USSR 
USSR 

A1 t e r n a r i d  b r a s s i  cae 23 - 
A1 t e r n a r i a  t e n u i  s 24 

USSR 
usst? 
USSR 
USSR 
USSR 
USSR 
USSR 

USSR 
USSR 
USSH 

arenarium 24 
P e n i c i l l  ium 

24 

24 

24 

24 

USSR 
USSR 

24 USSR 
24 USSR USSR 

USSR USSR 
I - 

herbarram 24 
Cbdospo r i  urn naumovi 24 - -- 
C l  a d o s ~ s r i  urn 

USSR 
USSR 

USSR 

2 4  USSR 
2 4  USSR 
2 4  USSR 

USSR H h i z a ~ u s  a r r h i z a s  24 USSR 
2 4  USSR 
24 USSH U S S R  

\JSSS 
p i  ri  f o m e  24 USSR 

TOFU r a convsl uta  24 USSR USSR 



Host and Reference 
o rgan i  sm No. Country 

------- 
Host and Reference 
organjsm Hoe Cocrntsy 

Picea exce l  sa (con ' t )  Pinus c a r i  baea (con 2) 

24 USSR 
24 USSR 

V e r t i c i  11 i urn 
a1 bo-atrum + 24 USSR 

Brechslera b i c o l o r  13 Cuba 
e 13 Hadagas- 

c a r  
Fusarium sxysporum 13 Cuba 
Fusar i  um semi tectum 13 Cuba 

13 Cuba 
P i l l l o s t i g m a  malabaricum Renth, Maersphomi na 

~ h a s e ~ l  s'na 13 Central 
f l a v u s  15 P h i l i p -  

p ines 
America 

P e s t a t o t i  a sp. 13 Madagas- 
c a r  Aspergi  11us n i  ger 15 Phi 1 i p- 

p i  nes 
Chaetomi urn sp. 15 P h i l i p -  

p i  nes 
Fusarium semitectum 15 Phi l i p -  

p i  nes 

P i n u s  eartbaeix var, --- 
bahanansis B a r r ,  R Golf ,  - 

P e n i c i l l i u m  sp. 15 Phl" l i p - .  
p i  nes 

Fusarium moni 1 i fsrme 13 Brazi 1 - ----.- 

Pinus car ibaea  var. ca r i bae  B a r r ,  R ---- 
Gal f, Pinus spp. 

t heobromae 18 Nicasasua 
Fusarium moni 1 i forme 13 Braz i  1 
Fusar i  urn sol  a n i  -- 13 Brazil 

Di p l  od i  a p i  nea 16 u n i t e d u  
Ki ngdom, 
USA Pinus car ibaea  var ,  

hsndusensis Barr .  & Gsl f ,  
16 Un i ted  

K i  ngdom, 
Nor th  
America 
(I 
debrl" s 
only)  t 

Fusarium moni 1 i For~ne 13 B r a z i  1 
Fusar i  urn semi t e c t u n  13 BrazS 1 
Phoma sp. 13 I n d i a  

P e s t a l o t i o p s i s  
f unerea 

Phoma sp. 
16 England 
13 Japan 
16 Poland  ma smphal odes Fusar ium moni 1 i forme -- - Canada 

USA 
USA 

Fusarium semitectum 
Fusar i  urn s o l  an i  

Pi nus c a s i  baea Morel . P e s t a l o e l a  sp, 13 USA 
Verticillium sp, 13 USA 

Bo t r yod ip l od ia  sp. 13 Madagas- - 
C d f  

B o t r y o d i p l o d i a  
theobromae 13 Guatemala 

B o t r y t i s  c i ne rea  13 Cuba 
Chaetomi urn so. 13 Cen t ra l  

America 



-- ------------ 
H o s t  and  Reference 
organism No. Country 

Pinus e l  1 i o t t i  i Enyelm, var. -- ---- 
e l l i o t t i i  

A1 t e r n a r i a  sp. 19 Uruauav 
s spe 

Cephal ospor i  um sp. 
Chaetomium globosum 
Curvul a r i a  sp. 
D i  p l  od ia  gossypi na 
Drechsl era sp. 
Fusariurn rnonil i forrne 
Fusarium rnonil i forrne 

var.  subgl u t i nans  

Fusarium semi tectum 
Fusariurn s o l a n i  -- 
Glioc lad ium SP. 

d Y 

Uruguay 
Uruguay 
Uruguay 
Uruguay 
U S A t  
Uruguay 
Braz i  1 

IJSA, 
P h i l i p -  
p i n e s t  
Uruguay 
Braz i  1 
Uruauav 

Mycothypa sp. - 19 Uruguay 
~edocepha l  urn sp. - 19 Uruguay 
P e n i c i l l  ium sp. 19 I!ruauav - " 

P e s t a l o t i o p s i  s 
guepi n i  19 Uruguay 

Khizopus sp. --- 19 Uruguay 
Trichoderina v i  r i d e  19 Uruguay ---- --- 
Tr i cho thec i  urn roseum 19 Uruuuav -- ---- J *r 

~ e r t m l  i urn sp. ------- 19 Uruguay 

P i  nus i nsul a r i  s End1 . 
A l  t e n a r i  a t e n u i  s 

C l  adospori urn 
c 1 adosporoides 

Drechs lera maydis 

Fusarium rnoni l i forme 

Mac rophomi na 
phase01 i na -- 

Mycel i a s t e r i  1 i a -- 
P e s t a l o t i a  sp. 

Phoma sp. 

Stemphyl ium 
rad ic inum 

P h i l i p -  
p i  nes 

Phi 1 i p- 
p ines  
Phi 1 i p- 
p ines  
Phi 1 i p -  
p ines  

Phi 1 i p -  
p ines  
P h i l i p -  
p ines  
F h i l i p -  
p ines  
Phi 1 i p- 
p ines  

Phi 1 i p- 
p ines  

Host and Reference 
organi  srn No. Country 

Pinus kes iya  Royle ex Gorde 

Aspergi 11 us n i  ger 15 Phi 1 i p- 
p ines  

Fusarium semitectum 15 Phi 1 i p -  - 
pines 

P e n i c i l l i u m  sp. 15 P h i l i p -  
& 

p ines  

Pinus khasya Royle -- 

Ro t r yod ip l od ia  sp. 13 Madagas- 
c a r  

Fusar i  um moni 1 i forme 13 Braz i  1 -- -- 
Fusarium semi tectum 13 Madagas- ------ - 

c a r  
P e s t a l o t i a  sp. 13 Zambia 
Phorna sp, 13 P h i l i p -  

p ines  

P i  nus 1 ambert i ana Doug1 . 
Cy l indroc lad ium sp. 20 USA - 
Fusarium oxysporum 6 U S A * t  
Fusar i  urn roseum 20 USA*t 
Mucor sp. 20 USA 
P e n i c i l l i u m  spa 20 USA 
Rhizopus sp. 20 USA 

Pinus rnerkusi i  Jungh. R de Vr iese 

Aspergi  11 us spa 

Bo t r yod i  p l  od i  a 
t heobromae 

Cephal ospor i  urn spa 

Fusarium e q u i s e t i  
Fusar i  urn moni 1 i forrne - 

Fusarium semitectum - 
Fusarium s o l a n i  

Mac rophomi na 
phase01 i na 

P h i l i p -  
p ines  

P h i l i p -  
p ines  
Phi 1 i p -  
p ines  
Zarnbi a 
P h i l i p -  
p ines  
P h i l i p -  
p i  rles 
Phi l i p -  
p ines  

Phi 1 i p- 
p ines  



Host and Reference 
erg23 i srl No, Country o rgan i sm No, Country 

Pi ktms me rg i i s i  i (con 9) P4 w s  ponderosa Dcwj?. ex Laws, -- 

2 P h i l i p -  
p i  nes 

13 Zailshia 
3.3 Zambia 

-- 10, USA 
I % 

B a c t e r i a  (uqidenti- 
P i  ed) 18, iSSA 

l a  
Fusar ium mon i l  i f o r m e  16 Cuba ---- 

P i  nus socarpa Sc h i  ede ---- -- --- 
Cephal o s p o r i  urn sp, 10, ilSA 

i 1 
Chaetomium sp, 10, USA 

1 1  
13 Central 

Arserica 
13 C e n t r a l  

Amer ica 
13 Central 

America 
13 Central 

America 
13 Zarnbja 

Cladospori urn -- 
cucur ie r i  num 10, USA 

1 I Fusar ium moni l i forme -- L I 

3-i p l  o d i  a p i  nea 20, I jSA 
I a F d s a r i  urn sol a r l i  ----- 

Fusari urn sol a n i  --- 10, USA*? 
I I 

G4iocladium sp, -- 10, USA 
1 1  

13 C e n t r a l  
Amer ica  

13 C e n t r a l  
America 

I ?  USA* 
I I 

Finus  p a t u l a  S c h l e e h t ,  R Cham, ---- 
0 USA* 
I % F c s a r ~ u r n  semi tec tuv  $3  Madagas- ----- ------ 

c a r  
F e s t a b t i a  sps --- 13 Madagas- 

Cd$" 
!!IO, USA": 
4 1 
10, USA* 
11 
10, USA* 
14 
10, USA* 
I I 

expansurn -- 

Ghaetomi uw m 19 Uruguay 
Fusar ium moni 1 i Psrme 19 Uruguay 

Penici % 1 i urn 0x61 icum -- 
- - -  - - - 
Fusari urn - semitectum 19 Uruguay 



Hast and Reference 
organ jsm No, Country 

Host and Reference 
organism No. Country 

P I  n u s  (con8  t j  P i n u s  s y i v e s t r i s  (con Yt) 

10, USA 
11 

C l  adospsr i  urn 
24 USSR 

naumovi 24 USSR 

24 USSR 

-- 24 USSR 

24 USSR 
24 USSR 

Cyl i ndrocarpon 
radicicol a 24 USSR 

styrenochaeta - sp, 10, USA 
11 

R h i z o p u s a r r h i z a s  10, USA --- 
11 

Trichoderma vir ide  10, USA ---- 
1 3  

Fvssats" urn -- 
a r t h r o s p o r i s i d e s  

F u s a r i  urn culmorum 
Fusari urn 

h e t e r a s ~ o r u n  

USSW 
USSR 

USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 
USSR 

Yeas t  (un-iden-ti f i  e d )  10, USA 
I I 

Fusari urn i a t e r i  t i u m  

Fusari urn rebo iens 
F u s a r i  urn sarcschrum 
Fusari urn semi t ec tum 

P i  nus Lamb, 

Fusarium noniliforme 13 USA -- 
- 
Fusari urn sol a n i  
F i ~ s a r i  urn 

spsrot r i  c h i  o i  des 
Gliocladium roseum 

USSR 
{JSSR P i  nus roxhurgh i  i S a r g ,  

Fusarium equiseti  13 I n d i a  --- USSR 

USSR 

USSR 
USSR 
iJSSR 
USSR 
USSR 

a p i  iscarpon 
~ e E n c o n i u m  b i c s l o r  
Mucor pl urnbeus 
Muc~r racernosis 

Acre~o~iella a t r a  24 --- --- 
Acrostal agmus - --- 

c-i nnahar l  nus ---- 24 
A t  t e r n a r i a  brassicae 24 ---- 
A l  t e r n a r i  a t e n u i  r --- 24 
Aspery i  l ius n i  jer  24 -- 

Botryti  s *ea 24 
Ceyhal ospari  urn 
acermonium 24 

Cephalospor%m 
subverticil ladurn 24 

Chaetsmi usrr - 24 
C l  adospori  urn 

e p i  p h v l  'BE 24 

USSW 

USSR 
USSR 
IlSSR 
USSR 
USSR 
USSW 
USSR 

Mueor r a m a ~ i  anus 

USSR 
USSR 
USSR 

USSR 
USSR 

USSR 
USSR 
!JSSW 

Penic i  1 l i urn 
d i verqens USSR 





Host and Reference 
organism No, Country 

b s t  and Seferertce 
s r g a n i  sm No, Country 

Aspergi l i us f l  avus  15 P h i  l 1s- 
P -- 

p-l nes 
C l  adosps r iu~a  
-- ides - 15 P h i l i p -  

pines  
Fusa r i um sol a n i  15 P h - i l i p -  

p ines  

Pol y sc i as nodosa Seem, 

Chaetomi urn sp, 2 Philip- 
pi .ses 

C l  adosgor i  urn sp, 2 PhjIjp- 
pines 

Fusarium moni l i fsrme 2 P h i l  i p -  
p i n e s  

Fusarium semi tec tum 2 P h i  1 i p -  
pines  

Phorna sp. 2 Philip-- 
p i  rles 

Popul us  t remul o i  des M i  c k x  , --- 

Nec ro t i c  1 e a f  s p o t  
v i  rus 16 ' Canada 

Prosop is  - juliflcra (Sw.) DC. 

16 
A p r i c o t  gummosir 

a~ " " i d s  16 
Sherry  l e a f  r o l l  

vs" r d s  16 

Cherry n e c r o t i c  
rusty m o t t l e  v i r u s  16 

Prune dwarf v i r u s  16 

F)se~:Tjori~na"i%syri ngae 16 -- 
Vi r c s  16 

17 

USA 

USA 

East 
Germany 

West 
Germany, 
USA 
Uest  
Ge rnra ny 
U n i t e d  
K i  ngdsm 

tlSA, E a s t  
Ge rmany* 
USA 

Bud failure 9-6 USA 
Gnomoni a 

cs reurnscissa 16 I t a l y  
Prunus ~ecrotic r i n g  

s p o t  v-i ?US 16 USA 
Fusari urn euu i  set1 13 Chile* 
F u s a r i  urn m i n i  I i fcrrne 13 Chi le* 

sen i tec tum 13 Chi 7e* rnenzi esi i ( M i  rb ,) Franco 
v 

F u s a r i  um sol a n i  13 Chile* 

Prosopi s tamarugo P h i  1 

Fusari urn 13 Chile 
Fusarium semi tec tum $3 C h i l e  

USA? 
USA 
USA 

USA 
USA 

USA 
England 
( Lamdon) 



Host and Reference 
organism No, Country 

Host and Reference 
organism fVo. Country 

Pterocarpus i ndicus W i  1 i d ,  

Chaetomi urn sp. 2 P h i l i p -  
p ines 

C l  adospori  urn 
c ladosporo ides 2 P h i l i p -  

p ines 
Col l e t o t r i c h u m  

g loeospor io ides  13 P h i l i p -  
p ines 

Fusa r i  urn rnoni 1 i fo r~ne  2 Phi 1 i p- 
p ines 

Fusa r i  urn semi tectum 2 Phi 1 i p- 
p ines 

Fusariurn s o l a n i  2 P h i l i p -  
p ines 

Mac rophomi na 
phaseol ina 2 P h i l i p -  

p ines 
N i  grospora sp. 13 P h i l i p -  

p ines  
P e s t a l o t i a  sp. 2 P h i l i p -  

p ines 
Phorna sp. 2 P h i l i p -  

p ines 
Phornopsi s spp. 2 P h i l i p -  

p ines  
V e r t i c i l l i u r n  sp. 13 P h i l i p -  

p ines 

Pteros~ermum a c e r i  fa1  i urn W i  11 d. 

Fusar i  urn moni 1 i forme 13 I n d i  a 
Fusar i  um ox.ysporurn 13 I n d i a  
Fusar i  urn s o l  an i  13 I n d i a  
P e s t a l o t i a  sp. 13 I n d i a  
Phoma sp. 13 I r ld ia  

Punica granaturn L. 

Coniel  l a  g r a n a t i  17 USA 

Pyrus spp. 

Quercus spp. 

C i  b o r i  a ba t sch i  ana 17 France* 
P e s t a l b t i o p s i s  spp. 16 Scot land 

Quercus a lba  L. - 
Fusarium s o l a n i  25 USA 
Epecoccurn 

purpurascens 25 USA 

Quercus f a l c a t a  Michx, 

Fusar i  urn s o l  an i  25 USA 
Epecoccurn 

purpurascens 25 USA 

Quercus n i g r a  L. 

Fusar i  urn so l  an i  25 USA 
Epecoccum 

purpurascens 25 USA 

Quercus phe l  1 os L. 

Fusar i  urn s o l  an i  25 USA 
Epecoccurn 

purpurascens 25 USA 

Quercus rub ra  L. 

C i  b o r i a  ba tseh i  ana 7 France*t  
D i  sca l  a umbri ne l  1 a 7 France 

Rohi n i  a L . 
Gui gnard i  a r o b i  n i  ae 16 Japan* 

Pear bark measles 
v i  rus  16 USAS 

Tobacco mosaic v i r u s  16 
Truncate1 1 a 

1 auroceras i  16 Romania 



Host and Reference 
o r g a n i  sm No. Count ry  

Host  and Reference 
o r g a n i  sm No. Count ry  

Saanea saman Merr. Sw ie ten ia  ~ a c r o p h y l l a  King, 

f f a v u s  15 P h i t i p -  
p i n e s  

Asperg i  i l us n i  g e r  15 Phi  l i p- 
p i n e s  

P e n i c i l  l i u m  sp. 15 P h i l i p -  
p i n e s  

B o t c y o d i ~ f  o d i a  
P h i l i p -  

Chaetomi urn sp, 

C l  adospor i  urn sp. ---- 

Curvu l  a r i a  1  unaea --- --- 

p-i nes 
P h i l  f p -  
p i n e s  
P h i l i p -  
p i  nes 
P h i l  i p -  

Sambuc us spp , p i n e s  
Ph i  l i p -  

Cher ry  l e a f  r o l l  
v i r u s  16 East  

Ge rma ny 
Tomato r i n g  spo t  

v i r u s  16 USA 

i nes 
Mac rsphomi na 

phdseol i n a  ----- 
Ni g r o s p s r a  ---- 

I n d i a  
Phi l i p -  
~ i n e s  
P h i l  i p -  
p i n e s  
P h i l  i p -  
p i n e s  

P e s t a l o t i a  sp, 

S e r i a l b i z i a  a c l e  Kosterm. 

Aspergi  11 us f 1 avus 15 Phi 1  i p-  -- 
p i n e s  

Chaetomi um sp. 15 Phi S ip-  
p i n e s  

P e n i c i l l i u m  sp. 15 P h i l i p -  
p i n e s  

Tabebuia heptaphy l  l a  Ve7 1. 

phaseo l  i na 13 B r a z i l  

Sesbani a  g r a n d i  f 1  o r a  Pers . Taxodi um muc ronatum Ten. 

Aspergi  1  l us spp. 15 P h i l i p -  
p i n e s  

Col  l e t o t r i c h u m  

Fusar ium semitectum 13 I n d i a  
F u s a r i  urn s o l  a n i  13 I n d i a  
P e s t a l o t i a  sp. 13 I n d i a  
Phoma sp. 13 I n d i a  caps i c  i 16 I n d i a  

Sesbania sesban Merr. - 

Fusar ium semi tec tum 13 Rwanda* 
Phoma sp, 13 Rwanda 

Aspergi 1 7  us spp, 21 
A 1  t e r n a r i a  spp. 21 
B o t r y o d i  p l  od i  a  s p p  . 21 
B s t r y e d i p l  o d i a  
P 

theobromae 13 
Ceahal o s ~ o r i  urn so, 13 

I n d i a  
I n d i a  
I n d i a  

I n d i a  
I n d i a  
I n d i a  
I n d i a  
I n b i  a 

~ e k c o s ~ o k a  spp. ' 21 
Chaetomium spp, 21 . . 
Gurvu l  a r i  a  spp , 2% 
F u s a r i  urn spp, 21 
Fusar ium c u f  msrum 13 
Fusar ium 13 



Host arid Reference 
organism No, Country 

Host and Reference 
osgani sm NO. Country  

(con ' t )  

Fusar ium moni l i Forme 13 

Fusa r ium oxysporum 13 
Fusa r ium semitectum 13 

F u s a r i  urn sol an i  P 3 

Fusicoccum spp, 21 
Gonatobotryum spp, 21  
Hans fs rd ia  spp, -- %I 
Mumieol a spp , 21 
~ a c  rophTmi na 5.3 
Memnoni el 1 a spp .  - --- 21 
Msnoci 1 Y i urn spp, ----- 21 
Wucsr spp, -- - - 21 
Myrsthecium spa --...-- 13 
Oedocephai urn spp , 21. 
Paeci 1 s~n,vces spp , 21 
Penic i  1 l i um spp, 21. 
Per i con ia  s p p ,  2% 
Pestaf o t i a  spp, 21  
Phama sp, 13 
Phomo~si  s SD, 13 

- - 

Thai 1  and, 
I n d i a *  

Thai land,  
I nd i a *  
P h i  l i p -  
p ines  
I n d i a  
I n d i a  
I n d i a  
I n d i a  

I n d i a  
I n d i a  
I n d i a  

I n d i a  
Tndl" a 
I n d i a  
I n d i a  
lnd-i"a 

I n d i a  
I n d i a  
I n d i a  

~r ichothe; ium spp. 21  I n d i a  
Verticillium sp, 13 

Terminalia ny r i oca rpa  Heurck & 
Muel 1 , -Arg . 

Pheobrsma cacao L, ---- -- 

16 A f r i c a ,  
T r i n i -  
dad, 
Dsmfnican 
Republ icic 

16 Romania 

Theohroma cacao (con ' t )  

Hol low hear t  16 Venezuef a  
Moni l i a  r o r e r i  16 t- 
Phytophthora sp, 16 
Phytophthora 

galmi vora 16 N i g e r i a 5  

Thuja spp, -- 

Pestaf o t i a  sp. ----- 16 Spain* 

T i l i a  americana L ,  -- - - - --- 

T r i p l a r i s  cumingiana Fisch. & Mey. ex 
C, A, Mey, 

Aspe rg i l l us  n i g e r  

Bo t r yod ip l  od ia  
t heohromae 

C l  adospori  urn 
c 1  adosporoi des 

Curvul a r i a  1 unata 

Fusar i  urn moni 1 i forme - 

Fusarium semi tectum --- - 

Fusar i  urn s o l  an i  --- -- 

Macrophoma phaseol i  ---- 

P e n i c i l l i u m  sp. -- 

Pestal o t i  a  spa 

Pk l ' l i p -  
p i nes  
P h i l i p -  
p i  nes 

Phi 1 i p- 
p ines  

P h i l j p -  
p i nes  
Phi 1 i p- 
p i nes  
Phi 1  i p- 
p i nes  
Phi ls 'p-  
p ines  
Phi l i p- 
p i nes  
Ph- i l i p -  
p ines  
Phl'S i p- 
pi nes 
Phi 1  i p- 
p ines  

heterophy l  1  a (Raf .) Sarg. 

V e r t i c i  11 ium spp. 16 England 



Host and Reference 
o rgan i  sm No. Country 

Ulmus spp, 

Cherry  l e a f  r o l l  
v i  rus  16 USA 

Elm m o t t l e  v i r u s  16 IJni te i l  
K i  ngdorrr 

G l  oeospori  urn - 
u lm ico la  16 Romania* -- - 

Rhizoc ton ia  so l  an i  16 Denmark -- -- - -- 

Ulmus d a v i d i  ana P l  anch, -- -- ---- 

Fusarium moni 1 i forme 13 South ---- -- 
Korea 

Fusa r i  um so l  an i  13 South 
Korea 

P e s t a l o t i a  sp. 13 South 
Korea 

Phoma sp, -- 13 South 
Korea 

V i t ex  p a r v i  f l o r a  Juss. -- 

Aspergi 11 us spp. 2 P h i l i p -  
p ines  

P e n i c i l l i u m  spp. 2 P h i l i p -  
p i  nes 

Wallaceodendron ce l ibcum Koord, -- 
Fusarium seqi tectum 15 Phi 1 i p -  --- w. 

p ines  
Fusa r i  um s o l  an i  --- -- -- 15 P h i l i p -  

p i  nes 
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I d e n t i f y i n g  micro-organisms requ i res  e s t a b l i s h i n g  t he  c o r r e c t  taxonomy. 
Often the re  a re  e r r o r s  i n  s p e l l j n g ,  i n c o r r e c t  author  a t t r i b u t i o n s ,  o r  
e s t a b l i s h e d  name changes t h a t  a re  ~ o t  r e f l e c t e d  i n  some s tud ies .  This l i s t i n g  
g i v e s  species names and authors  t h s t  f o l l o w  t h e  most recent  taxonomfc 
i n fo rma t i on ,  hence may vary s l  ighr: ly from t h a t  given i n  t he  re fe rence  source. 
Page numbers fo f  low ing  t he  e n t r i e s  r e f e r  t o  t he  c h o c k l i s t .  

Acremoniel l a  -- a t r a  (Corda) Sacc,, 18, 22 
Acrospe i ra  spp,, 23 
Ac ros ta l  agmus c innabar inus Corda, 18, 22 
~ c t i  nonvcetes ~ D D . ,  9 - 
~ ~ r o b a c t e r i ~  tbmefaciens (E. F. Smith R 

Town.) COG., 24 
A l t e r n a r i a  spp,, 12, 13, 20, 23, 26 
A1  t e r n a r i a  a1 t e r n a t a  (Fr,) Ke i ss l e r ,  21 

b rass icae  (Berk.)  Sacc,, 18, 
22 

A1 t e r n a r i a  wucis Moesz, 15 
A l t e r n a r i a  t e n u i s  (Fr , )  Ke i ss l e r ,  7 ,  10, 

A s p e r g i l l u s  f l a v u s  k i nk  ex Fr,, 5 ,  7 ,  8, 
9 ,  10, 15, 17 ,  18, 19,  24, 26, 27 

v, Tiegh,, 5, 8, 9, 
10, 18, 19, 70, 22, 26, 27 

A s p e r g i l l u s  o ryzae  (Ahlburg) Cahn, IS, 
22  

Asteromel l a spp, , 23 
Aureobasidium p u l l u l a n s  f d  By.) Arn., 21 

~ o t i ~ o d i ~ i b d i a  spp., 6, 8, 9, 13, 14 
15 ,  19, 20, 26 

Bo t r yod ip l od ia  theobromae Pat. ,  5, 6, 8, - 
18, i l ,  14,  15, 1 7 ,  19, 20, 21, 26, 27 

B o t r y t i s  a l l  ii Nunn, $8, 22 
Bstrytis  cinerea Pers,, 5, 6 ,  9, 10, 14,  

15, 18, 19, 21,  22 

Caicscypha fu lyens  (Pers.) Boud., 11, 18 -- 
Candida spp,, 23 

Cephalsspor i  urn acermoni urn Corda, 38, 22 
s u b v e r t i c i l l a t u m  Schulz, 

R Sacc., 18, 22 
Cera tocys t i  s fagacearum (Bretz) Hunt, 10 
Cercsspora spp., 26 -- 

Chaetsmium spp., 5 ,  7, 9, 10, 12, 13, - 
16, 17,  19, 21, 23, 24, 25, 26 

C L  

Chaetophoma spp., 23 --- 
Ghf amydomyces spp., 23 

(Maul) Whetz., 7 
(Zopf )  Buchw,, 10, 

-- r,) White, 9 
C i  b o r i a  caruncul  o ides (S ieq fe r  & 

~ e n k i n 3  Whetz. R Woif, i 7  

C l  adosporium c l  adosporoides (Fres.) 
deVries,  5, 9, 10, 12, 1 7 ,  20, 24, 25, 
27 

C l  adospori urn cucumerinum E i  9. & Hal s t ,  
3 1 
L. A 

C l  adosposium effusum (Mint.) Bemaree, 9 
CI adosbori  um ep i  phyl  1  ;m ( ~ e r s  .) Mart., 

18, 22 
C l  adospori urn herbarum (Pers,) L ink ,  18, 

3 3  
L L  

C l  adospori  um naumovi Krany, 18, 22 
C l  adospori um sphaerospenum Penz. , 18, 22 
Co l l e to t r i chum s p p . ,  6, 10, 13 
Col l e t o t r i c h n m  c a p s i c i  (Syd,) But1 . R 

Bisby, 26 
Col l e t o t r i c h u  ides  (Stonem, f 

Con ie l l a  g rana t i  (Sacc.) Petrak R Syd., 
a G  

Con io th i  r ium quercinum (Ban.) Sacc., 18, 
22 

C r i n i p e i l i s  pe rn i c i csa  ( S t a h e l )  S i n g e r ,  
27 

,Cryptospora 1 ongi spora Servazmi , 8 
~rytodiapo?;the casiaenea (Tul.) Wehm., 
10 

CurvuSaria spp,, 13, 20, 23, 26 
C u r v u l a r i a  brachysyora Boed., 10 
Cusvular ia  i n a q u a l i s  Boed,, 18, 22 



Curvul a r i a  1 unata (Nel son) Haasi s , 5, 
10, 17, 26, 27 

Curvul a r i a  Boed. , 5, 10 
Cyf i nd roca  o l a  No1 lenw., 18, 

22 
Cyf indroc lad ium spp., 20 

Dendrophoma spp., 12, 23 
t r a c h e i p h i l a  P e t r i ,  11 

D i ~ l o d i a  SDD.. 23 
I ,  - 

~ i b l o d i a  gossypina Garren & Higgins,  20 
D i ~ l o d i a  pa lm ico la  (Fr.) Thum., 11 

Macrophbma sapinea); 19, 21; 23 
D i s c a l a  umbr ine l la  Kab., 25 
D i scoc ia  spp., 14 
D o t h i o r e l l a  SDD.. 8. 10. 15 . ,  - 
D rechs le rFspp . .  13, 15; 20 
Drechsf e ra  b i c o l  o r  (Mi t r a )  Subram. R -- 

Jain,  19 
Drechs lera maydis (Ni s i  kado) Subram. 4 -- 

Jain,  20 
Drechsl  e ra  r o s t r a t a  (Drechsl .) 

Richardson & Fraser,  11 
Drechsl e ra  sorok in iana  ( I t o  & Kuribay.) - 

9 8 
Drechsl e ra  te t ramera (Drechsl.) Subram. 

& Ja in ,  16 

EndoLhia p a r a s i t i c a  (Murr.) P. J, R Ha 
W e  Anderson, 10 

Epicoccum nigrurn Ehrenb., 23 
Epicoccum purpurascens Ehrenb., 25 
E rw in ia  spp., 15 
Erys iphe  spp., 23 

Fusarium spp,, 8, 9, 13, 21, 26 
Fusarium a r t h rospo r i o i des  Sherb., 18, 22 

culmorum ( W .  G. Sm.) Sacc., 5, 
18, 22, 26 

Fusarium e q u i s e t i  (Corda) Sacc., 6, 7, 
9, 9, 12, 13, 14, 20, 22, 24, 26 

Fusar i  urn heterosporum Nees , 18, 22 
Fusarium l a t e r i t i u m  Nees. 18. 22 
Fusarium mon i l i f o rme  Sheid.,#5, 6, 7, 8, 

9, 0 , 12, 13, 14, 15, 16, 17, 18, 
19, 20, 21, 22, 23, 24, 25, 27, 28 

Fusarium moni l  i f o rme  Sheld. var. 
subg lu t inans  Wollenw. & Reinke, 20, 23 

Fusarium oxysporum Schlecht., 17, 18, 
19, 28, 21, 22, 23, 24, 25, ?7 

Fusarium oxysporum Schlecht. ex Fr ,  f a  
SD. e l a e i d i s .  12 

Fuserium oxysp~rum Schlecht. ex Fr.  f, 
oae Gardner, 5 SP. k 

Fusarium oxysporum Schlecht. ex Fr, f a  
SD. ~ e r n i c i o s u m .  7 

Fusiri;m redolens * ~ o l  lenw., 18, 22 
Tusar ium ~ S c h w . )  Petch, 20, 23 
Fusarium sarcochrum (~esm.)  ~acc . ,  18, 

7 7  

Fusarium semitectum Berk. R Rav., 5, 6, 
7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 

Fusarium s o l a n i  (Mart.) Sacc., 7, 8, 9, 
10, 11,=3, 14, 15, 18, 19, 20, 
21, 22, 23, 24, 25, 26, 27, 28 

Fusarium s ~ o r o t r i c h i o i d e s  Sherb.. 18. 22 
Fusarium t k i c i n c t u m  (Corda) Sacc:, 2i 
Fusicoccum spp., 13, 27 

Genicul odendron p y r i  form S a l t  , 18 
Geotrichum spp,, 23 
G i  lrnaniel l a  spp., 23 
G l  iocephal ot r ichum spp., 13 -- 
Glioc lad ium SDD.. 20. 21. 23 

, I  . 
Gl ioc lad ium roseum ( i i n k j  Bain, 18, 22 
Gloesporium SDD., 16 

' -  . .  - 
Gloeosporium a c e r i c o l a  Allesch., 6 -- - -- 
t;loeosporium u lm ico la  Mi les,  28 
- ~ l  omerel l  a c i n g u l  a t a  (Ston.) Spauld. & --- 

Schrenk, 16, 27 
Gnomonia c i  rcumscissa McAl p., 24 
Gnomonia l e p t o s t y l a  (Fr.) & de Not., 15 
Gonatobotrvs SPD., 23 . .  - 
~ona tobo t r yum spp., 23, 27 
Guignardia r o b i n i a e  I t o  & Kobayashi, 25 

Hansford ia  SPP,, 23. 27 
~ a ~ a l  ophragrniop;i s ponderosum (Syd. & 

But l . )  Thirum., 5 
Helminthosporium SPD.. 23 . .  - 
~ e l m i n t h o s ~ o r i u m  rost ra tqrn Drech., 18, 

22 
Helminthosporium sat ivum Pam, Kiny & 

Bakke, 18, 22 
Heterobasid ion annosum (Fr,) Rref., 5 
Humi c o l  a SDP.. 23. 27 

3 %  - 
Hyal odendron spp. , 23 

Iodophanus carneus (Pers. ex Fr .) Korf, 
11 

I s a r i a  spp., 23 



rarn in ico l  a Pers., 31 ::;:1 biZF+rti g)  Darker, 5 
Lophoderml um p l  nas t  r i (Schrader ex Fr . ) 

Cheval i e r  , 19 

~acrobhoma c b f y i  i n a  (Thum.) Ber l  . & 
Voql., 12 

~ a c r o ~ h o m a  f r a x i n i  Del acr., 14 
Hacrophoma phase01 i (Maubl .) Ashby, 10, 

37 

Pseudomonas s y r i n g e  van Hal 1 , 24 
Pucc in ias t rum areo la tum (Fr.) O t th ,  18 
P u l l u l a r i a  s p p x  18, 23 
Pyrenochaeta spp., 22 
Pyronma omphalodes ( B u l l .  ex S t .  h a n s )  

Fuckel ,  19 
P y t h i  um aphanidermatum (Edi  son) 

F i  t z p a t r i c k ,  22 

Rhadi naphel enchus cocophi  1 us (Cobb) 
Goodey, 11 

Rh izoc ton ia  s o l a n i  Kuehn, 14, 16, 17, 28 
Rhizopus spp., 5, 9, 13, 20, 23, 24 
R h i z o ~ u s  a r r h i z u s  F i she r .  18. 22, 23 
~ i ~ i d b ~ o r u s  zonal i s  ( ~ e r k . )  imaz i k i ,  11 

Schizophyl lum commune Fr ,  ex Fr., 12, 24 
S c l e r o t i n i a  l a x a  Aderh, & Ruhl ., 12 
S c l e r o t i n i a  s h i r a i a n a  P. Henn., 17 
Sc le ro t ium spp., 5 
Sep to r i a  spp., 6, 1 7  
S i  rococcus s t  r o b i  1 i nus Preuss , 18 -- 
Sphaeronaema spp. , 23 
S p i r o p l a s m a c i t r i  Sag l io ,  11 - li--- 

Spondyl o c l  ad I um spp. , 23 -- 
Sporo th r i x  spp., 23, 27 
Sporotr ichum spp., 23 
Stachybot rys  spp., 13 
Staphyl  o t r i chum spp., 23 

Stemphylium at rum (Preuss) Lindau, 18, 
23 

botryosum (Pers. ex Fr,) 
Rabenh, 10 

Stemphylium i l i c i s  Tengwall,  18, 23 
p i r i f o r m e  Bon., 18, 23 
rad ic inum ~ % i e r ,  Drechsl . At 

Eddy, 20 
Syncephal astrum spp., 27 
Syncephal as t  rum racemosum (Cohn) 

Schroet,, 23 

Paphr ina a1 n i - incande  (Kuehn) Magn. , 7 
Tet racsccospor i  um spp, , 23 
I h i e l a v i a  spp., 9 
l o r u l  a spp,, 23, 27 
Tarul  a convo lu ta  Harz, 18, 23 
Trichaegum spp., 23 
Trichoderma spp., 23 
Trichoderma l i gnorum (Tode) Harz, 19, ?3 
Trichoderma v i r i d e  Preuss, 13, 20, 22, -- 

24 
Pr ichothec ium spp,, 23, 27 
~ r i c h o t h e c i u %  roseum L ink ,  10, 20, 22, 

23 
T r i t i r a c h i u m  spp., 23 - - -- 

T r u n c a t e l l a  h a r t i g i i  (Tub.) Stey., 5, 17 -- 
Truncate1 1 a 1 auroceras i  (West ,) Stey., 

i l l oc lad ium spp,, 22 
Urnbelopsis spp,, 23 -- 

V e r t i c i l l i u m  spp,, 6, 8, 13, 14, 18, 19, 
20, 22, 23, 24, 25, 27 

V e r t i c i l  l ium a1 bo-atrum Reinke & Berth,, 

Xanthomonas c i t r i  (Hasse) Dows., 11 
Xanthomonas j u y l a n d i  s (P ie r ce )  Dows., 15 
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A p r i c o t  gummosis virus, 24 

B a c t e r i a  (unidenti f i e d )  , 21 
Bud f a i l u r e ,  24 

Cacao swo l len  shoot v i r u s ,  27 
Cherry l e a f  r o l l  v i r u s ,  9, 15, 24, 26, 

28 
Cherry n e c r o t i c  rus ty  m o t t l e  v i r u s ,  24 
C i t r u s  e x o c o r t i s  v i r u s ,  f l  
C i t r u s  p s ~ r s s i s  v i r u s ,  I I  
C i t r u s  w o d  pocket v i r u s ,  i I  
C i t r u s  xy l opo ros i s  v i r u s ,  If 
C i t r u s  y e l l o w  shoot v j r u s ,  11 

E l m  m o t t l e  v i  rus,  28 
Euonymus mosaic v i r u s ,  14 

Mecrotic l e a f  spot  v i r u s ,  24 

Pear bark measles v i r u s ,  25 
Prune dwarf  v i r u s ,  24 
Prunus n e c r o t i c  r i n g  spot  v i r us ,  24 

Raspberry bush dwarf v i r us ,  16 
Root w i  l t pathogen, 11 

Stem p i t t i n g  v i r u s ,  16 
Sunbl o t ch  v i r us ,  17 

Tobacco mosaic v i r us ,  16, 25 
Tomato bush s t u n t  v i r u s ,  16 
Tomato r i n g  spot v i r u s ,  26 

Vi rus,  14, 16, 24 

Hol low hear t ,  27 Yeast, 22 
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