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MICROFLORA OF BUCKWHEAT SEED, CHANGES IN STORAGE 

AND EFFECT OF SEED TREATMENTS ON SEEDLING EMERGENCE’ 

J.T. Mills and H.A.H. Wallace2 

Abstract 

The m i c r o f l o r a l  components of 37 lots  of buckwheat (Fagopyrum 
s i t t a t u m )  seed  harves ted  i n  Manitoba were determined a f t e r  7 days 
incubat ion.  F i e l d  fungi  predominated, with a high incidence of Bot ry t i?  
sp. Storage of 11 tough and damp l o t s  of buckwheat f o r  390 days i n  s e a l e d  
jars i n  an unheated s t o r a g e  shed r e s u l t e d  i n  decreased germinat ion,  
decreased i n f e c t i o n  wi th  f i e l d  fungi ,  inc lud ing  B o t r y t i s ,  inc reased  
i n f e c t i o n  with s t o r a g e  molds, and increased  moisture content .  In  c o n t r a s t  , 
t h e  one dry sample s t o r e d  f o r  t h e  same p e r i o d  showed increased  germinat ion,  
reduced B o t r y t i s ,  inc reased  Clados orium no s t o r a g e  molds, and decreased 
moisture content .  Emergence 1 : n g h ; t l y  decreased f o r  seed with high 
B o t r y t i s  l eve l s  a t  Brandon, i‘lanitoba, and was n o t  improved with seed  
t reatment .  No phyto tox ic  symptoms w e r e  observed with 1 4  seed  t rea tment  
chemicals i n  1970 f i e l d  t r i a l s  and, with t h e  p o s s i b l e  except ion of Manzate 
200 a t  2.60 and 5.20 g/kg, emergence was n o t  reduced by any of t h e  10 
t rea tments  used i n  1971.  

Introduction 

Buckwheat, Fagopyrum sag i t t a tu in  Gi l ib . ,  
i s  an important  s p e c i a l  crop i n  Western 
Canada. The number of h e c t a r e s  sown t o  
buckwheat i n  Manitoba has  increased  from 
20,250 (S0,OOO acres) i n  1968 t o  32,400 
(80,000 a c r e s )  i n  1970 (6), c o n s t i t u t i n g  over 
50ii of t n e  t o t a l  Canadian crop. Also i n  
1 3 7 0 ,  f o r  t h e  f i r s t  t ime Saskatchewan and 
Alber ta  both grew over 8,130 ha ( 2 0 , 0 0 0  
a c r e s ) .  Most of t h e  g r a i n  i s  exported t o  
Japan where t h e  f l o u r  i s  used f o r  making 
noodles  , pancakes , and o t h e r  e d i b l e  products  
( 1 ) .  The h u l l s  are used i n  the  packing’ 
i n d u s t r y  and , f o r  f i l l i n g  pi l lows.  Diseases 
of buckwheat have n o t  been repor ted  commonly 
( 4 , I O )  and t h e  seed i s  n o t  t r e a t e d  i n  Canada. 
IIowever, r e p o r t s  of w i l t i n g  i n  buckwheat a t  
!.lorden, Manitoba, in  1369 and r e q u e s t s  from 
farmers f o r  s u i t a b l e  fungic ides  prompted a 
s tudy of t h e  seed inicroflora of buckwheat 
wi th  p a r t i c u l a r  re fe rence  t o  p o s s i b l e  
pathogens and e f f i c a c y  of seed  t rea tments .  
The i n t e r r e l a t i o n s h i p s  between t h e  
m i c r o f l o r a l  components, s t o r a b i l i t y ,  and 
germinat ion was a l s o  s tud ied  by using 
n a t u r a l l y  damp buckwheat seed. 

Materials and methods 

T h i r t y  seven l o t s  of buckwheat seed 
produced i n  1969 were rece ived  from southern 
dan i toba  i n  January 1970 (Tables  1 , 2 ,  and 4). 

Cont r ibu t ion  Xo. 498, Research S t a t i o n ,  
Canada Department of Agr icu l tu re ,  Winnipeg, 
Manitoba. 

2 P l a n t  Pa tho log is t s .  

Twelve lots  (Table 1 ,  nos. 1 t o  1 2 )  grown a t  
Carman, Morden, and Winkler w e r e  r ece ived  
from Federa l  Grain Co., and the  remainder 
were from t h e  CDA Research S t a t i o n ,  iiorden. 
L o t s  1 t o  3 and 6 t o  10 w e r e  of coinmon 
buckwheat; l o t s  4 ,  5 ,  and 11 t o  20  w e r e  of 
tlie c u l t i v a r  Tokyo, and t h e  remainder of 
o t h e r  c u l t i v a r s  (Table 2 ) .  Lot 4 nad been 
d r i e d  on t h e  farm and l o t s  1 7  t o  19 w e r e  
ha rves ted  from w i l t e d  p l o t s .  i lo i s tu re  
con ten ts  were determined uy AACC inethod 44-  
1 8 ( 2 )  on d u p l i c a t e  10-g samples of l o t s  1 t o  
12 (Table 1 )  on a r r i v a l .  Lots 1 t o  12 were 
then s t o r e d  i n  t i g h t l y  s e a l e d  0 . 5- l i t e r  g l a s s  
jars, 225 g p e r  j a r ,  i n  an unheated s t o r a g e  
shed;  moisture c o n t e n t s  were again determined 
a f t e r  390 days. The range i n  o f f i c i a l  
temperatures ,  over t h e  s to rage  per iod  7 
January 1970 t o  1 February 1971 was -38 t o  
+36 C. X i c r o f l o r a l  components p r e s e n t  on 
seed of l o t s  1 t o  37 were determined on 
r e c e i p t  ( 0  days) and f o r  lots  1 t o  1 2  again 
a f t e r  390 days s to rage .  To de te rn ine  t h e  
microf lo ra  on t h e  seed a No. 3 Whatman f i l t e r  
paper  d i s c  ( 9  c m )  i n  a p e t r i  d i s h  w a s  
moistened with 5 m l  d i s t i l l e d  water  and 25 
seeds  placed on it i n  a c i r c u l a r  p a t t e r n  near  
t h e  periphery.  There were four  r e p l i c a t e s  
each of 25 seeds. The p l a t e s  were exposed t o  
day l igh t  f o r  7 days a t  rtmm temperature (17- 
2 4  C) a f t e r  which t h e  microf lo ra  of each seed  
w a s  examined microscopical ly.  Germination 
w a s  determined from t h e  same p l a t e s  a f t e r  7 
days and t h e  r e s u l t s  sub jec ted  t o  an a n a l y s i s  
of variance. 

The source ,  formulat ion,  and composition 
o f  t h e  1 4  seed t rea tment  chemicals used i n  
1970 a r e  given i n  Table 3. Each chemical was 
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a p p l i e d  t o  200 g of seed a t  tlie i n d i c a t e d  
dosage and shaken well i n  a I - l i t e r  g l a s s  
jar.  The jars were kept  s e a l e d  f o r  2 days t o  
a l low t h e  vapor, i f  any, t o  a c t  and then l o t s  
of 120  seeds  were package i n  envelopes. 
Envelopes t h a t  contained seed  from tile same 
t rea tment  were then  p laced  i n  polyethylene 
bags and s t o r e d  a t  15 C u n t i l  seed ing  7-0 
days la ter .  There were two f i e l d  tes ts  i n  
1970 wi th  t r e a t e d  seed ;  one was t o  determine 
p o s s i b l e  p h y t o t o x i c i t y  (Table 3) by using 
seed with low (0-3;;) B o t r y t i s ,  con ten t ,  and 
t h e  o t h e r  was t o  measure c o n t r o l  of seed- 
borne B o t r y t i s  sp.  i n f e c t i o n  (Table 4 )  by 
using seed with h igh  and low l e v e l s  of t h e  
pathogen. Both t e s t s  w e r e  sown a t  Brandon on 
5 June 1970.  The single- row p1ot.s were 3.66 

m (12  f t )  long, 22.8 cm ( 9  inches)  a p a r t  and 
were r e p l i c a t e d  f o u r  times. One hundred and 
twenty seeds were sown i n  each row. The 
p l a n t s  were p u l l e d  7 days a f t e r  seed ing ,  
emergence w a s  recorded and r e s u l t s  from a l l  
r e p l i c a t e s  were sub jec ted  t o  a n a l y s i s  of 
var iance.  

In 1971  t h e r e  was onc f i e l d  test  w i t h  
t r e a t e d  d i seased  seed.  The v a r i e t y  used, CD 
7 2 7 4 ,  from Norden, had 15% U o t r  t i s  
i n f e c t i o n .  The source ,  f o r m u l a t d  
composition of t h e  10 chemicals used are 
given i n  Table 5 .  Twenty-two days a f t e r  
t reatment  four  r e p l i c a t e s  of each t rea tment  
(200 seeds  p e r  row) w e r e  sown a t  Norden and 
Brandon on 19  and 20 Ilay, r e s p e c t i v e l y ,  and 
emergence was determined a f t e r  25 days. 

 able 1. Microflora,  germination,  moisture content ,  and grade of 12 l o t s  of buckwheat seed a f t e r  0 and 390 days s to rage  

** 
% microf lo ra l  components arranged i n  groups 

F ie ld  Harvest s to rage  Other 

Lot A l t .  B O t .  Clad. Epi. FUS. Gon. Ceph. S t rep .  ASP. ASP. Asp. Pen. Pen. P h i = .  na t ion  con ten t  
DO. sp .  s p .  s p .  sp .  s p .  s p .  s p .  spp.  cand. MXS. other blue  o t h e r  sp .  Bact. 1%) 1%) Grade+ 

Germi- Moisture 

4 7 3 5 2 1 4  1 1  0 3 1 0 0 0 0 0 0 0 86 11.2 S 
5 8 5 1 4 3 1  3 1 1  3 9 0 0 0 0 0 0 0 74 16.8 T 
6 9 3  1 1 7  1 0  0 0 8 0 0 0 0 0 0 0 91  16.1 T 
7 
8 
9 

10 
11 
12 

390 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

93 22 
92 30 
96 2 
95 13 
89 34 
93 1 

0-  0 
0- 0- 

71 13- 
0- 0-  
1- 0 
9- 0-  

25- 0-  
0- 0 
0 -  0-  
0-  0- 
0- 0 

42 
20 
24 
15 
25 
23 

3 0 5  6 
5 0 2  1 
1 0 0  0 
0 1 3 0  
4 0 4  4 
0 1 1 0  

31 
8 
3 

12 
6 

1 2  

0 0 0 0 0 0 0 68 16.5 T 
0 0 0 0 0 0 0 78 18.6 D 
0 0 0 0 0 0 0 73 17.9 D 
0 0 0 0 0 0 0 8 0  1 6 . 4 T  
0 0 0 0 0 0 0 82 16.2 T 
0 0 0 0 0 0 0 7 7  1 7 . 0 T  

0-  
0-  
0-  

541 
3- 
0-  
3- 
0- 
0-  

4 5c 
0- 
0-  

0 0 0  1 
0 0 0  0 
0 - 0 0  0 
1 0 0  0 
0 1 0  2 
0 0 0  0 
0 6 C O  9 
0 3 0  3 
0 1 0  0 
0 0 0  0 
0 0 0  0 
0 0 0  0 

13+ 
2 

671. 
2 

18 
7 

79t  
5 
7 

34+ 
11 
28t 

0 0 0 1 5 0 0 17- 18.0 D 
0 0 0 0 1 0 0 69 16.8 T 
7 t  13+ 0 0 62+ 0 0 0- 17.1 D 

69+ 35t 0 53+ 34+ 0 25t 0- 19.4 D 
0 0 0 0 0 1 0 44- 18.1 D 
1 0 0 1 llt 0 0 55- 16.1 T 
0 0 8t 0 7+ 2 0 53- 18.2 D 
0 0 8+ 0 4 0 2 63 18.0 D 

Based on four r e p l i c a t e s  each of 25 seeds:  A l t .  = Alte rna r ia ;  B O t .  = Bot ry t i s ;  Clad. = Cladosporium; Epi. = Epimccum; 
FUS.  = Fusarium; Gon. = Gonatobotrys; Ceph. = Cephalosporium; S t rep .  = Streptomyces; Asp. cand. = Asperg i l lus  candidus;  Asp. vers. = 
A. ve r s i co lo r ;  Asp. o t h e r  = Asperg i l lus ,  other species;  Pen. blue = Penic i l l ium,  t a l l  blue spec ies ;  pen. o t h e r  = Penic i l l ium,  other 
spec ies ;  Rhiz. = Rhinopus; Bact. = b a c t e r i a .  

See t e x t  f o r  d e f i n i t i o n s  of groupings of microorganism assoc ia ted  with seed a t  various s t ages  
*t 

' Grade: S - s tandard  (<14.8% mois tu re ) ;  T = tough (14.9-17.0% mois tu re ) ;  D = damp (>17.0% mois tu re ) .  

+ and - ind ica tes  an inc rease  and a decrease IP <0 .05 ) ,  respec t ive ly ,  compared with the  corresponding value a t  0 days.  

Results and discussion 

- Microflora,  germinat ion,  and moisture con ten t  
- of  un t rea ted  seed  

Components of the  microf lo ra  p resen t  on 
un t rea ted  seed l o t s  (Table 1 and 2 ,  nos. 1 t o  
12 and 17 t o  37) a r e  l i s t e d  i n  groups, 
namely: " f i e l d " ,  "harves t" ,  " s to rage" ,  and 
"other" .  The " f i e l d "  group inc ludes  those  
fungi  t h a t  appear w h i l s t  the  crop i s  
developing i n  tlie f i e l d  ( 3 ) ,  and t h e  
" s to rage"  groups inc lude  those  fungi  and 
b a c t e r i a  t h a t  normally become apparent  during 
s t o r a g e  ( 3 ) .  The "harves t"  group inc ludes  
those fungi  and b a c t e r i a  t h a t  genera l ly  
appear before  or a t  t i m e  of harves t  i n  t h e  

period between t h e  occurrence of " f i e l d "  and 
" s torage"  fungi  ( 7 ) .  "Other" microf lo ra  a r e  
those t h a t  a r e  n o t  i n  t h e  f i e l d ,  h a r v e s t ,  o r  
s to rage  groups bu t  appear when seed i s  p l a t e d  
on moist f i l t e r  paper ( 7 ) .  In  a l l  l o t s  a t  0 
days f i e l d  fungi  predominated, p a r t i c u l a r l y  
A l t e r n a r i a ,  Botr  t i s  and Cladosporium. The 
harves t  m&; cons i s  t e  d of 
C e  ha los  orium and S t r e  tom ces 
reEresenEatives of s t o r a g d '  gr&:E 
were almost e n t i r e l y  absent.  Germination on 
f i l t e r  paper ranged from 21 t o  98% (Tables  1 
and 2 ) .  Af te r  390 days s t o r a g e  most f i e l d  
fungi  had disappeared from a l l  toucrh and dmw 
samples, b u t  no t  from t h e  dry sampie ( l o t  4): 
S t r e  tom ces spp. ( h a r v e s t ) ,  Pen ic i l l ium spp. 
*,and b a c t e r i a  ( o t h e r )  s reat lv  
increased ,  except  i n  l o t s  4 ,  6 ,  and 9- (Table  
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Table 2. Microflora and germination of 2 1  l o t s  of buckwheat from CDA Research S ta t lon ,  MOrden, Manitoba 

* ** 
% microf loral  components arranqed i n  groups 

Field  Harvest Other 
G e r m i -  

Lot A l t .  Bot. Clad. Epl. Fus. Gon. Paec. Paec. Ceph. Pap. Strep. Trich. Rhiz. nat ion 
no. Cultivar sp .  sp. sp. sp .  sp .  sp .  sp. 1 sp. 2 sp. sp .  spp. sp. 

-- 
SP. ( a )  

1 7  Tokyo 90 1 2 9  1 2  2 1 1 1 0 1 6  12 0 82  
18 Tokyo 90  1 2 1  1 0  2 0 0 5 0 11 3 0 79 
1 9  Tokyo 88 1 3 2  3 0 0 0 0 0 2 55 4 0 75 
20 Tokyo 9 3  4 2 5  0 0 2 0 0 0 0 9 1 0 9 4  
2 1  CD 1356-40-3 9 8  3 3 3  1 0  1 0  0 3 6 1 5  2 0 85 
22 CD 1356-42-3 97  1 1 8  2 0 2 0 0 0 1 2 1  0 0 92  
23 CD 1370-61-4 9 3  0 2 0  0 0 5 0 0 2 0 0 87 
24 CD 5852 92 1 1 3  2 1 5  3 1 4 0 21  0 0 78 
25 CD 6183 94 4 22 4 0 1 2  1 0 4 0 1 5  0 0 8 2  
26 CD 7269 92  1 2 2  7 0 0 1 0 0 0 3 1 0 9 3  
27 CD 7271 94 0 2 8  1 0  5 0 0 1 3 20 0 0 80 
28 CD 7272 9 3  1 2  28 2 0 8 0 2 0 0 37 4 0 88 
29 CD 7274 9 8  0 3 3  1 0  3 0 0 0 0 10 0 1 89  
30 CD 7464 89 7 1 7  1 0  7 3 2 6 3 28 2 0 8 5  
3 1  CD 8217 97 1 3 3  4 0 3 0 0 4 0 1 5  8 0 8 5  
32 Jap. B + 0 61-7 9 3  1 27 1 0 8 0 0 1 3 8 2 0 94  
33 Jap. B + 0 61-15 85 3 25 3 0 5 1 1 5 5 45 1 1 2 1  
34 Jap. B + 01 R-5 8 8  5 31 5 0 4 0 0 1 1 8 4 0 9 3  
35  Jap. B + 01 R-13 92 1 1 5  1 0 9 0 0 3 1 2 1  5 0 88 
36 Pennquad 95  3 46 1 0 11 1 3 6 2 1 9  2 1  0 64 
37 S i lve rha l l  24 95  4 35 2 0 7 0 1 4 3 22 1 0 58  

2 1 2  

Based on four r ep l i ca t e s  each of 25 seeds; Paec. sp. 1 = Paecilomyces ( l a rge  spores ) ;  I’aec. sp. 2 = 
Paecilomyces (small spores) ; Pap. = Papularia; fo r  other  abbreviations see  footnote t o  Table 1. 

** 
See t e x t  fo r  de f in i t ions .  

1 ) .  The excep t ions  were apparent ly due t o  
dry seed ( l o t  4 )  , t o  a low propor t ion  of 
u n s p l i t  h u l l s  ( l o t  6 )  , o r  t o  uknown f a c t o r s  
( l o t  9 ) .  Germination of l o t s  1 t o  12 a f t e r  
390 days s t o r a g e  ranged from 0 t o  9 2 % ;  with 
t h e  excep t ion  of l o t  4 ,  percentage 
germinat ion had decreased from t h e  values a t  
0 days. In  l o t s  7 and 8 the  decrease was 
from 68% and 78% t o  0 ,  r espec t ive ly .  These 
were t h e  only samples i n f e s t e d  with 
A s  e r  i l l u s  candidus Link and 11. v e r s i c o l o r  * T h a b o s c h i .  i4ost s p l i t  h u l l s  
occurred i n  l o t  1 and t h e  least i n  l o t  6. 
Over t h e  390-day per iod  moisture con ten ts  i n  
most l o t s  increased ,  probably due t o  
r e s p i r a t i o n  of t h e  microf lo ra  and of the  
g r a i n  i t s e l f ;  excep t ions  were l o t s  4 and 19. 
The maximum moisture i n c r e a s e  , 2 %  , occurred 
i n  l o t  11. 

Ef f icacv  of seed  t rea tments  on d i seased  seed 

A t  Brandon i n  1970, emergence of 
un t rea ted  seed  with low l e v e l s  of B o t r y t i s  
sp. ranged from 76 t o  82%; f o r  seed  with high 
l e v e l s  of Botr  t i s  emergence ranged from 67% 
t o  7 6 %  (T& Emergence of t h e  f o u r  l o t s  
of l i g h t l y  i n f e s t e d  seed was s i g n i f i c a n t l y  
g r e a t e r  than  t h a t  of i n f e s t e d  l o t s ,  b u t  it 
was n o t  increased  by seed  t reatment .  
Emergence i n  t h e  test  using l i g h t l y  (3%)  
i n f e s t e d  t r e a t e d  seed (Table 3 )  was 87% i n  
t h e  u n t r e a t e d  c o n t r o l  and among t h e  fungic ide  
t r e a t e d  l o t s  ranged from 78 t o  9 2 % .  There 
w e r e  no d i f f e r e n c e s  i n  emergence between 
t rea tments  (P <0.05) and no phyto tox ic i ty  :Alas 

apparent .  Germination of seed  t r e a t e d  with 
Panogen PX, iianzate D, o r  Arasan 75 was n o t  
reduced i n  t h e  l&ora tory  on f i l t e r  paper 
( 8 ) .  

Emergence i n  t h e  1971 f i e l d  experiment 
from seed with niediunl (15);) i n f e c t i o n  was 53;u 
i n  t h e  c o n t r o l  and according t o  t rea tment  
ranged from 48 t o  56% fTable 5 ) .  140 
phytotoxic symptoms were apparent  even a t  trie 
rate of 8.60 g/kg of Benlate  T. l lanzate 200 
a t  Doth 2.60 and 5.20 g /kg  r a t e s  w a s  
a s s o c i a t e d  with reduced emergence ( P  <0.05). 

b l i c rof lo ra l  components p r e s e n t  on f r e s h l y  
harves ted  uuc1;wheat a re  predominantly f i e l d  
fungi ,  similar t o  those  found on wheat, 
b a r l e y ,  and o a t s  of t h e  same age. However, 
B o t r y t i s  sp., a p o s s i b l e  pathogen, occurs on 
buckwheat b u t  r a r e l y  on c e r e a l s  ( 5 ) .  
B o t r y t i s  sp. lias n o t  been recorded on 
buckwheat previously ( 4 ,  1 0 )  i n  Canada o r  t h e  
U.S.A. Damp and tough buckwheat i n  s e a l e d  
s t o r a g e  d e t e r i o r a t e s  , moisture and s t o r a g e  
fungi  i n c r e a s e ,  and, a s  with cereals, 
v i a b i l i t y  f a l l s  ( 9 ) .  I f  t h e  buckwheat i s  
d r i e d  t o  a lower moisture l e v e l ,  as t h e  11.296 
i n  l o t  4, v i a b i l i t y  i s  maintained and s t o r a g e  
fungi  a r e  n o t  apparent .  In  f i e l d  tes ts ,  
compared with l i g h t l y  i n f e s t e d  seed,  heavy 
i n f e s t a t i o n  with Botr  t is  sp. reduced 
emergence (P <0,05)+fiergence w a s  n o t  
improved by seed  t reatment .  The fungic ides ,  
with t h e  p o s s i b l e  except ion of Nanzate 2 0 0  i n  
t h e  1971  t r i a l ,  showed no evidence of 
adverse ly  a f f e c t i n g  emergence of buckwheat. 
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Table  3. Seed t r ea tmen t  materials, dosages ,  and emergence of buckwheat i n  1970 f i e l d  t r i a l  

P roduc t  * ** 
name Source Formulation Chemical name 

Dosage Mean 
( g  product/kg) emergence (%)  

Untreated 

Arasan 42-S 

Arasan 70-S 

Arasan 75 

Ceresan M 
Ceresan M 

Manzate D 
Manzate D 

Manzate 200 

R e s  -Q 

H o e  2981 
Hoe 2981 

TCMTB 

Dupont 

Dupont 

Dupon t 
Dupont 
Dupont 

Dupont 
Dupont 

Dupon t 

Green Cross  

Hoechs t 
Hoechst 

I n t e rp rov .  

Polyram 53.5 Niagara  
POlyram 53.5 Niagara  

B E J  15  Niagara  

Panogen PX Nor-Am 

Panogen 15B Nor -& 

Captan 50WP S t a u f f e r  
Captan 50WP S t a u f f e r  

SL 

SL 

D 

D 
D 

D 
D 

D 

D 

WP 
WP 

D 

D 
D 

L 

D 

L 

WP 
WP 

th i r am 42% 

th i r am 70.0% + methoxychlor 2.0% 

thiram 75.0% 

e t h y l  mercury p- toluene su l fon -  
a n i l i d e  7.7% 

maneb 80.0% 
maneb 80.0% 

mancozeb ( coord ina t ion  product  of z i n c  
ion  and maneb) 80.0% 

hexachlorobenzene 20.0% + captan 20% + 
maneb 15.0% 

i d e n t i t y  n o t  a v a i l a b l e  
i d e n t i t y  n o t  a v a i l a b l e  

2-( th iocyanomethyl thio)  benzo- 
t h i a z o l e  10.0% 

z i n c  a c t i v a t e d  polyethylene th iuram 
d i s u l f i d e  80.0% 

i d e n t i t y  n o t  a v a i l a b l e  

methylmercuric dicyandiamide 0.9% 

methylmercuric dicyandiamide 3.7 oz/gal  

captan 50.0% 
captan 50.0% 

86.9 

2.60 91.5 

1.69 83.4 

1.69 89.6 

0 -65 89.8 
1.30 84.8  

1.30 84.8 
2.60 87.3 

2.60 84.7 

1.30 88.6 

1.30 86.1 
2.60 79.8 

3.12 84.7 

1.30 88.6 
2.60 86.3 

2.60 78.4 

2.60 88.4 

0.98 86.5 

1.30 87.2 
2.60 87.2 

* 
E.  I .  Dupont de  Nemours & C o . ,  I n c . ,  Wilmington, D e l a w a r e ;  Green Cross P roduc t s ,  D iv i s ion  of CIBA Co.  

L td . ,  MontrBal, Quebec; Hoechst Chemical Co., Montreal ,  Quebec; I n t e r p r o v i n c i a l  Cooperat ives  Ltd . ,  Winnipeg, 
Manitoba; Niagara  Brand Chemicals,  Bur l ing ton ,  On ta r io ;  Nor-Am A g r i c u l t u r a l  Products  L td . ,  Woodstock, I l l i n o i s ;  
S t a u f f e r  Chemical C o .  of Canada L td . ,  Montreal ,  QuLbec. 

** 
D ' =  d u s t ,  WP = wettable powder, L = l i q u i d ,  SL = s l u r r y .  

* 
Table  4 .  E f f e c t  o f  s eed  t r ea tmen t s  on emergence o f  buckwheat from seed  

i n f e s t e d  wi th  low and h igh  l e v e l s  o f  B o t r y t i s  s p . ;  1970 f i e l d  
t r i a l  

t Treatment 

no.** (%)  Check Pes-Q Panogen PX Arasan 75 mean meant? 
Sample B o t r y t i s  Sample Group 

14 
1 3  
15 
16 

8 
11 
1 
4 

1 79.4 77.2 74.8 
2 75.9 75.5 80.1 
3 75.9 80.1  78 .O 
3 81.9 77.8 80.2 

30 71.1 69.9 71.5 
34 71.4 74.7 76.1 
37 67.4 69.7 72.2 
52 75.5 71.8 72.2 

72.6 
76.5 
81.1 
74 .o 
74.0 
75.5 
62.2 
76.3 

76.0 
77.0 
78.8 
78.5 77.6 

71.6 
74.4 
67.9 
73.9 72.0 

* 
Means o f  4 replicates. 

Sample nos. 4 ,  11, and 1 3  t o  16  w e r e  o f  t h e  c u l t i v a r  Tokyo; nos  
** 

1 and 8, common buckwheat. 

+ Dosages as Table 3. 

Avg o f  sample means f o r  samples having l o w  and high l e v e l s  o f  
B o t r y t i s  i n f e s t a t i o n .  
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Table 5. Seed treatment materials ,  dosages, and emergence of buckwheat i n  the 19'71 f i e l d  t r ia l  

* ** Product 
name Source Formulation Chemical name 

t Mean Dosage 
(g productfig) emergence ( % )  

Untreated 

Agrox NM 
Agrox NM 

Arasan 75 
Arasan 75 

Benlate 
Benlate 

Benlate T 
Benlate T 

Manzate D 
Manzate D 

Manzate 200 
Manzate 200 

Panogen P X  
Panogen P X  

Captan 50 

Vitavax 75 
Vitavax 75 

Vi ta f lo  DB 
Vi ta f lo  DB 

Chipman 
Chipman 

Dupont 
Dupont 

Dupont 
Dupont 

Dupon t 
Dupont 

Dupont 
Dupont 

Dupon t 
Dupont 

Nor-Am 
Nor-Am 

Stauf f e r  

Uniroyal 
Uniroyal 

Uniroyal 
Uniroyal 

D 
D 

D 
D 

D 
D 

D 
D 

D 
D 

D 
D 

D 
D 

WP 

D 
D 

D 
D 

37.5% maneb + 10.0% hexachlorobenzene 
37.5% maneb + 10.0% hexachlorobenzene 

75.0% t h i r a m  
75.0% thiram 

50.0% methyl 1-(butylcarbamoyl) -2- 
benzimidazole carbamate 

Benlate + thiram 
Benlate + thiram 

80.0% maneb 
80.0% maneb 

80.0% mancozeb (coordination product 
of zinc ion and maneb) 

0.9% methylmercuric dicyandiamide 
0.9% methylmercuric dicyandiamide 

50.0% captan 

75.0% 5,6-dihydro-2-methyl-l,4-oxathiin- 
3-carboxanilide 

Vitavax 40% W / W  + thiram 40% W / W  
Vitavax 40% W / W  + thiram 40% W / W  

2.60 
5.20 

1.70 
3.40 

2.60 
5.20 

4.30 
8.60 

2.60 
5.20 

2.60 
5.20 

2.60 
5.20 

2.60 

1.75 
3.50 

3.30 
6.60 

52.8 

50.8 
50.6 

54.5 
53.7 

53.5 
52.4 

55.1 
51.4 

52.5 
54.9 

48.4- 
48.9- 

56.3 
54.0 

53.1 

54.5 
51.0 

51.6 
52.5 

LSD (0.05) 3.7 

* 
Chipman Chemicals Ltd. ,  Hamilton, Ontario; E .  I .  Dupont de Nemours & Co., Inc . ,  WilmingtOn, Delaware; 

Nor-Am Agricultural  Products Ltd., Woodstock, I l l i n o i s ;  S tauf fe r  Chemical Co. of Canada Ltd., MontrBal, 
pu6bec; Uniroyal Ltd. ,  E l m i r a ,  Ontario. 

D = dus t ,  WP = wettable powder. 

- ind ica tes  a s i g n i f i c a n t  decrease compared with the  control  a t  the 0.05 leve l .  

** 
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