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EFFECT 0 F 2-(THIOCYANOM ETHYLTH 10) B ENZOTHIAZOLE (TCMTB) 
ON EMERGENCE AND GERMINATION OF CEREALS, FLAX, AND RAPE' 

J.T. Mills2 and W.H. Silversides3 

Abstract 

Three formula t ions  of 2- ( th iocyanomethyl th io)  b e n z o t h i a z o l e  (TCMTB) 
l i q u i d ,  i n c l u d i n g  Busan (Buckman L a b o r a t o r i e s )  l i q u i d ,  w e r e  t e s t e d  f o r  
e f f e c t s  on germina t ion  and emergence a t  vary ing  dosages on each of  seven 
seed  c rops  of  d i f f e r i n g  bushe l  weights .  T e s t s  were made under l a b o r a t o r y  
and greenhouse c o n d i t i o n s  and i n  t h e  f i e l d  a t  Winnipeg, Morden, and 
Brandon, Manitoba. TCMTB used on wheat,  o a t s ,  and b a r l e y  a t  t h e  
recommended f i e l d  rate of 0.75 oz/bu, r e s u l t e d  i n  i n c r e a s e d  abnormal 
germina t ion  on mois t  f i l t e r  paper  and reduced s e e d l i n g  emergence i n  s ter i le  
s o i l .  Emergence of  r y e ,  r a p e ,  f l a x ,  and corn  was v a r i a b l e  i n  steri le so i l .  
U s e  of TCMTB 30EC (Busan 30EC) and 301P a t  0.75 and 1 . 0 0  oz/bu r e s u l t e d  i n  
decreased  emergence i n  t h e  f i e l d  of two l o t s  of Manitou wheat and one l o t  
each of  B e t z e s  and Conquest b a r l e y ,  Cougar r y e ,  and Redwood 65  f l a x  
compared t o  t h e  r e s p e c t i v e  c o n t r o l s .  A s l i g h t  r e d u c t i o n  i n  emergence may 
n o t  s e r i o u s l y  a f f e c t  t h e  amount o f  g r a i n  h a r v e s t e d  as it is  cornwensated f o r  
by i n c r e a s e d  t i l l e r i n g .  However, f u r t h e r  work does appear  warranted on 
dosage rates and a l t e r n a t i v e  fo rmula t ions .  
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Introduction 

I n  Canada seed-  and s o i l- b o r n e  d i s e a s e s  
can cause  s e r i o u s  l o s s e s  which may be reduced 
through t h e  use  of  chemical  seed  t r e a t m e n t s .  
Treatment chemicals  c o n t a i n i n g  mercury a r e  
p r e s e n t l y  be ing  phased o u t  i n  Canadian 
a g r i c u l t u r e  and a r e  be ing  r e p l a c e d  by 
t r e a t m e n t s  o f  lesser t o x i c i t y .  Many of t h e s e  
compounds are formulated e i t h e r  as s l u r r i e s  
or as l i q u i d s  so t h a t  t h e y  can be used i n  
seed  t rea tment  p l a n t s  t h a t  formerly u t i l i z e d  
l i q u i d  m e r c u r i a l  t rea tments .  This  is 
p a r t i c u l a r l y  t r u e  i n  Alber ta .  One of t h e  
replacement  compounds i s  Busan 30EC l i q u i d  
(P.C.P. No.  11 ,261 )  , also known a s  TCP4TB 
30EC, manufactured by I n t e r p r o v i n c i a l  
Coopera t ives  Ltd. o f  Winnipeg from t e c h n i c a l  
material  s u p p l i e d  by Buckman L a b o r a t o r i e s ,  
Memphis, Tennessee. TCMTB has  been inc luded  
i n  cereal seed  t r e a t m e n t  t r i a l s  p r e v i o u s l y  
c a r r i e d  o u t  i n  Canada (5,6 ,7) , b u t  no 
e x t e n s i v e  l a b o r a t o r y  or f i e l d  t r i a l s  w i t h  a 
v a r i e t y  o f  c r o p s  have been made. I t  w a s  
cons idered  impor tan t  t o  o b t a i n  d a t a  on t h i s  
new produc t  as it could be used e x t e n s i v e l v  
th roughout  t h e  P r a i r i e  reg ion .  Busan 30EC i s  
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c laimed t o  c o n t r o l  bunt  o f  wheat ,  f a l s e  l o o s e  
smut and covered smut o f  b a r l e y ,  loose and 
covered smuts o f  o a t s ,  and seed-  and s o i l -  
borne s e e d l i n g  b l i g h t s  (seed-borne r o o t  r o t s )  
of wheat,  b a r l e y ,  and oats .  T h i s  paper  
d e s c r i b e s  t h e  r e s u l t s  of germina t ion  and 
emergence t r ia ls  us ing  s e v e r a l  f o r m u l a t i o n s  
o f  TCMTB a t  vary ing  dosages on seed c r o p s  of  
d i f f e r i n g  b u s h e l  weigh ts  under  greenhouse and 
f i e l d  c o n d i t i o n s .  The e f f e c t i v e n e s s  o f  TCMTB 
f o r  c o n t r o l  o f  d i s e a s e  i s  d e s c r i b e d  e l sewhere  
( 3 ) .  

Materials and methods 

Most o f  t h e  greenhouse and l a b o r a t o r y  
tests were w i t h  TCMTB 30EC (Busan 30EC) , an 
e m u l s i f i a b l e  c o n c e n t r a t e  fo rmula t ion  
c o n t a i n i n g  30% 2- ( th iocyanomethyl th io)  
benzoth iazo le ,  an e m u l s i f i e r  (X 193 Rohm E 
Haas) , cyclohexanone , p l u s  0.2% rhodamine B 
c o n c e n t r a t e  dye. The f i e l d  tests w i t h  a l l  
c r o p s  and t h e  l a b o r a t o r y  and greenhouse tes ts  
w i t h  w i n t e r  wheat ( T r i t i c u m  aest ivum L.) w e r e  
w i t h  e i t h e r  TCNTB 30EC p l u s  1 %  rhodamine B 
dye o r  TCMTB 301P p l u s  1 %  rhodamine B dye,  a 
fo rmula t ion  c o n t a i n i n q  3 0 %  2- 
( th iocyanomethyl th io)  b e n z o t h i a z o l e  w i t h  10% 
i s o n r o p y l  a lcohol .  

The bushe l  weight  and s o u r c e  of c u l t i v a r s  
used are g iven  i n  Table 1 .  Barlev (Ilordeum 
v u l q a r e  L.)  , wheat ,  and o a t  (Avena sat- 
seed  w a s  q e n e r a l l y  sc reened  b e f o r e  use. 
P e e l i n g  w a s  most s e v e r e  i n  Conauest l o t  F ,  
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Table 1. Source and bushel weights of seed l o t s  used t o  
t e s t  t h e  e f f e c t s  of TCMTB on emergence and 
germination 

T a b l e  2.  Dosages o f  TCMTB i n  f l u i d  ounces  per b u s h e l  
u sed  i n  l a b o r a t o r y ,  g r eenhouse ,  and  f i e l d  
tests  

Seed 
l o t  weight 
code* Crop C u l t i v a r  Source (lb/bu) 

A 
B 
C** 
D 
E 
F** 

G** 
H 
I** 
J 

K* * 
L 
M 
N** 

0 
P** 
Q** 

R 
S 
T 
U 

V** 
W* * 

X* * 
Y 
Z** 

AA 

Barley 
Barley 
Barley 
Barley 
Barley 
Barley 

Spring wheat 
Spring wheat 
Spring wheat 
Spring wheat 

Oats 
Oats 
Oats 
Oats 

Rape 
Rape 
Rape 

Corn 
Corn 
Corn 
Corn 

Rye 
W e  

Flax 
Flax 
Flax 

Winter wheat 

Betzes 
Betzes 
Betzes 
Conquest 
Conquest 
Conquest 

Manitou 
Manitou 
Manitou 
Neepawa 

Harmon 
Harmon 
Harmon 
Kelsey 

Target 
Arlo 
Span 

Unknown 
Unknown 
Unknown 
Unknown 

F r o n t i e r  
cougar 

Noralta 
Raja 
Redwood 65 

Winalta 

Saskatoon, Sask. 
Saskatoon, Sask. 
Saskatoon, Sask. 
Saskatoon, Sask. 
Saskatoon, Sask. 
Saskatoon, Sask. 

Saskatoon, Sask. 
Saskatoon, Sask. 
Saskatoon, Sask. 
Saskatoon, Sask. 

Winnipeg, Man. 
Saskatoon, Sask. 
Saskatoon, Sask. 
Winnipeg, Man. 

S t r a t h c l a i r ,  Man. 
S t r a t h c l a i r ,  Man. 
S t r a t h c l a i r ,  Man. 

Toronto, Ont . 
Toronto, Ont. 
Toronto, on t  . 
Toronto, Ont. 

Winnipeg, Man. 
Winnipeg, Man. 

Winnipeg, Man. 
Winnipeg, Man. 
Winnipeg, Man. 

Lethbridge, Alta.  

BB*** Corn Morden CM7 Morden, Man. 
CC*** Corn Morden w219 Morden, Man. 

44.0 
48.0 
54.0 
46.5 
48 .O 
54.0 

61.0 
63.0 
65.5 
65.0 

42.5 
42.0 
43.5 
40.5 

54.0 
54 .O 
55.0 

64.0 
63.0 
63.5 
63.0 

58.0 
59.0 

54.0 
52.0 
53.0 

67.5 

63.0 
63.5 

* 
A t o  Z and AA used i n  labora tory  and greenhouse t e s t s .  

Also used i n  f i e l d  t e s t s .  

Used i n  f i e l d  t e s t s  only .  

** 

***  

less s e v e r e  i n  Be tzes  l o t  C and on ly  s l i q h t  
i n  t h e  o t h e r  b a r l e y  l o t s .  For t r e a t m e n t ,  t h e  
a p p r o p r i a t e  q u a n t i t y  of TCHTB was p i p e t t e d  
o n t o  t h e  i n s i d e  w a l l  of a 1- l i ter  q l a s s  j a r ,  
which was t h e n  r o t a t e d  t o  spread t h e  
f u n g i c i d e  as evenly  a s  p o s s i b l e .  Two hundred 
grams o f  seed  w e r e  added, and a f t e r  s e a l i n q  
t h e  ja r  w a s  thoroughly shaken t o  ensure  even 
coverage of t h e  seed.  The dosages used f o r  
a l l  tests are g iven  i n  Table 2.  The t r e a t e d  
seeds  were l e f t  i n  t h e  j a r s  f o r  a t  l e a s t  2 4  
hours  a t  15C b e f o r e  removal. 

Germination tests were c a r r i e d  o u t  i n  t h e  
l a b o r a t o r y  on f i l t e r  paper  and i n  greenhouse 
and f i e l d  s o i l .  On f i l t e r  paper  100 t r e a t e d  
o r  u n t r e a t e d  s e e d s  were used,  2 5  seeds  i n  
each of f o u r  p e t r i  d i s l i es ;  f o r  corn (Zea mavs 
L.) t h e r e  were 10 s e e d s  p e r  d i s h .  E a c h  
mm d iameter  d i s h  con ta ined  a 90-mm no. 3 
Whatman f i l t e r  paper  d i s c  moistened w i t h  5 m l  
d i s t i l l e d  water  f o r  wheat,  6 m l  f o r  o a t s ,  5 

* 
Laboratory & greenhouse t e s t s  

S p r i n g  wheat ,  b a r l e y :  0 .50 ,  0 .75 ,  1 . 00 ,  1 . 25 ,  1 . 50 ,  
3.00, 6 .00  

Win t e r  wheat  : 0.50, 0 .75 ,  1.00, 1 .25 ,  1 . 50 ,  
3.00 

O a t s  : 0.50, 0 .75 ,  1 . 00 ,  1 . 2 5 ,  1 . 50  
RY e : 0.50,  0 .75 ,  1 . 00 ,  1 . 25 ,  1 . 5 0 ,  

3.00 
: 0.50, 0 .75 ,  1 . 00 ,  1 . 50 ,  2 .00 ,  

2.50 
F l a x  : 0.42,  0 .56 ,  0 .84 ,  1 . 12 ,  1 . 68  
Corn  : 1 .12 ,  1 . 40 ,  1 . 68 ,  2 .24 ,  2.80 

** 
F i e l d  t e s t s  

S p r i n g  whea t ,  b a r l e y ,  oats,  f l a x :  0 .75 ,  1 . 00  
RY e : 0.50,  0 .75  

: 1 .50 ,  2.50 
Corn  : 1 .12 ,  1 .40 

* 
I n  l a b o r a t o r y  and g r eenhouse  tests, t h e  formu-  

l a t i o n  u sed  f o r  a l l  crops e x c e p t  w i n t e r  wheat  w a s  
TCMTB 30EC c o n t a i n i n g  0.2% rhodamine  B dye ;  f o r w i n t e r  
whea t  t h e  f o r m u l a t i o n s  were TCMTB 30EC c o n t a i n i n g  
1.0% rhodamine  B d y e ,  and  TCMTB 301P c o n t a i n i n g  1 .0% 
rhodamine  B dye  and 10% i s o p r o p y l  a l c o h o l .  

** 
I n  t h e  f i e l d  tests t h e  f o r m u l a t i o n s  were TCMTB 

30EC c o n t a i n i n g  1 .0% rhodamine  B d y e ,  and TCMTB 301P 
c o n t a i n i n g  1 .0% rhodamine  B dye  and 10% i s o p r o p y l  
a l c o h o l .  

o r  6 m l  f o r  b a r l e v .  5 m l  f o r  c o r n ,  and 4 o r  5 
m l  f o r  r y e  (seciie c e r e a l e  L.) , - f l a x  (Linum 
us i ta t i s s imum and r a p e  (Bra= 
campes t r i s  L.). Germination was a s s e s s e d  
a f t e r  7 davs a t  25 C and was cons idered  
abnormal ii t h e  s e e d l i n g  d i d  n o t  have a s h o o t  
and t h r e e  r o o t s .  

I n  greenhouse s o i l ,  100 seeds  of each 
t r e a t m e n t  were used,  1 0  seeds  per  7.6 c m  ( 3  
i n c h )  diameter  p e a t  po t .  The s o i l  was a 3:l  
mix of s o i l  and sand s t e r i l i z e d  mois t  a t  1 1 6  
C ( 2 4 0  F) f o r  48 h r  and l e f t  t o  coo l  f o r  2 4  
h r  b e f o r e  use. Seeds were sown 3.75 cm (1.5 
i n c h e s )  deep. P o t s  were randomized i n  a 
growth c a b i n e t  a t  16 C o r  on a greenhouse 
bench a t  18-25 C. F l u o r e s c e n t  l i g h t s  on a 
15-hr photoperiod w e r e  p laced  50 cm (20 
i n c h e s )  above t h e  t a l l e s t  l e a v e s .  Emergence 
and germinat ion w e r e  a s s e s s e d  21 days a f t e r  
seed inq .  

I n  t h e  f i e l d  tests, t h e r e  w e r e  f o u r  
t r e a t m e n t s  and a c o n t r o l  f o r  each of two seed 
l o t s  of s v r i n g  wheat , b a r l e y  , o a t s  , r y e  , 
r a p e ,  f l a x  and corn. The four  t r e a t m e n t s  f o r  
each seed  l o t  were two formula t ions  a t  each 
of two dosages. Treatments  w e r e  sown i n  1 2 -  
f t  randomized rows i n  four  r e p l i c a t e s  a t  
Brandon, llorden , and Winnipes on ?lay 1 ,  1 1 ,  
and 1 6 ,  1 9 7 2 ,  r e s p e c t i v e l y .  Cmernence was 
r a t e d  3 weeks a f t e r  sowinq. 

I 
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Table 3. Tota l  and abnormal germination of d i f f e r e n t  seed l o t s  of screened, untreated and TCMTB-treated 
spr ing  wheat, bar ley ,  and o a t s  a f t e r  7 days on f i l t e r  paper i n  t h e  laboratory 

Barley Wheat Oats 

** 
Dosage A B C D E F G H I J K L M N  

Total germination* 

Control 100 99 9 1  98 100 88 96 98 99 9 1  100 99 95 98 
0.50 98 95 87 92 97 88 95 98 98 93 98 96 96 95 
0.75 98 90 86 97 97 79 97 97 99 93 95 98 89 9 1  

94 95 82 9 1  1.00 98 73 96 90 
93 93 89 83  1.25 100 98 9 1  88 
93 77 67 7 1  1.50 59 66 7 1  83 89 56 9 1  94 9 1  90 

Abnormal germination 

Control 3 3 6 2 1 6 1 1 0 0 0 0 2 3  
0.50 7 10 13  3 2 10 0 1 0 2 1 5 1 7  
0.75 8 7 1 4  7 8 9 2 0 0 2 3 9 7 14  
1.00 1 0 0 0 5 6 7 1 2  
1.25 0 0 2 1 4 9 6 13  
1.50 17  29 28 1 9  11 17  5 0 2 1 10 10 16  1 2  

* 
Tota l  and abnormal germination based on four 

r e p l i c a t e s  each of 25 seeds. 
** 

Note: Tables 3-7, dosages i n  f l u i d  oz/bu; 

see Table 2. 

Results and discussion 

Wheat, o a t s ,  b a r l e y ,  and r y e  

On f i l t e r  paper ,  germinat ion of seed 
t r e a t e d  w i t h  TCNTB 30EC + 0 .2% dye a t  dosages 
o f  up t o  0.75 oz/bu f o r  b a r l e y ,  1.50 oz/bn 
f o r  s p r i n g  wheat,  and 1.25 oz/bu f o r  o a t s  and 
r y e  w a s  g e n e r a l l y  s imi lar  t o  t h e  u n t r e a t e d  
controls  (Tables  3 , 4 ) .  However t h e  p e r c e n t  
abnormal germina t ion  a t  t h e  recommended 
dosage r a t e  o f  0.75 oz/bu w a s  h i q h e r  t h a n  i n  
t h e  c o n t r o l  i n  1 2  ou t  o f  14 tests (Table 3 ) .  
A t  and above 1.50 oz/bu t h e r e  was ev idence  
f o r  reduced germina t ion  and i n c r e a s e d  
abnormal germina t ion  i n  b a r l e y  and o a t  
samples. Germination of  w i n t e r  wheat seed  
t r e a t e d  w i t h  up t o  and i n c l u d i n g  1.25 oz/bu 
of  t h e  TCMTB 30EC + 1% of  dye o r  301P + 1 %  
dye w a s  g e n e r a l l y  s i m i l a r  t o  t h a t  of t h e  
u n t r e a t e d  c o n t r o l s ;  a t  3.00 oz/bu, 
germina t ion  was s h a r p l y  reduced ( d a t a  on 
w i n t e r  whcat are n o t  q iven  i n  t h e  t a b l e s ) .  

I n  s t e r i l i z e d  so i l  i n  t h e  greenhouse,  
t h e r e  was s l i g h t l y  reduced emerqence i n  
s p r i n g  wheat ,  b a r l e y ,  and oats  t r e a t e d  w i t h  
TCP4TB 30EC + 0.2% dye a t  0.75 oz/bu. 
Compared t o  t h e  c o n t r o l ,  emerqence was lower 
i n  11 o u t  of 23 tests ,  h i g h e r  i n  7 o u t  o f  23, 
and t h e  same i n  5 tests a t  t h i s  dosage. A t  
t h e  3.00 and 6.00 oz/bu r a t e s  t h e r e  was a 
l a r g e  d e c r e a s e  i n  emergence of b a r l e y  and 
s p r i n g  wheat i n  a qrowth c a b i n e t  ( T a b l e  5 ) .  
Rye t r e a t e d  above 0.50 oz/bu showed ev idence  
of  reduced emergence (Table 6 ) .  Data on 
emergence o f  t r e a t e d  w i n t e r  wheat seed  i n  
s t e r i l i z e d  soil w e r e  g e n e r a l l y  s imilar  t o  
t h o s e  of  t h e  c o n t r o l s  up t o  and i n c l u d i n q  

Table 4.  Tota l  and abnormal germination of  d i f f e r e n t  
seed l o t s  of unt rea ted  and TCMTB-treated 
rape ,  f l a x ,  corn ,  and r y e  seed a f t e r  7 days 
on f i l t e r  paper i n  t h e  labora tory  

Tota l  germination* 

Rape Flax  

Dosage 0 P Q Dosage X Y Z 

Control 99 88  100 Control  100 98 98 
0.50 96 78 100 0.42 100 99 95 

97 8 5  100 0.56 98 94 98 0.75 
1 . 0 0  94 8 5  100 0.84 99 97 98 
1 .50  96 8 3  98 1.12 98 97 98 

98 78 98 1.68 98 98 9 1  2.00 
2.50 97 68 99 

* 
Tota l  gfrmina ti on 

Corn Rye 

Dosage R S T U Dosage v w  

Control  93 99 93 99 Control  34 
1 .12  94 82 91 100 0.50 34 
1 .40  80 96 93 97 0.75 51  
1.68 92 93 94 98 1 .00  30 
2.24 94 94 91 97 1 . 2 5  31 
2.80 87 84 83  88  1.50 24 

3.00 18 

Abnormal germination" 

corn  RY e 

Dosage R S T U Dosage V 

95 
94 
94 
9 1  
92 
87 
86 

- 
W 

Control 33 31 11 18 Control  1 3  
1 .12  35 33 1 4  1 6  0.50 3 2  
1 . 4 0  22 44 10 11 0.75 10 1 
1.68 24 30 1 6  1 3  1.00 6 6  
2.24 30 34 16 20 1 .25  3 4  
2.80 38 39 1 5  26 1 .50  8 3  

3 .OO 1 2  

* 
Tota l  and abnormal germination based on f o u r  

r e p l i c a t e s  each of 25 seeds (corn  10  r e p l i c a t e s  each 
of 10 s e e d s ) .  
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Table 5. Emergence of d i f f e r e n t  seed lots of untreated and TCMTB-treated wheat, barley, 
and o a t s  a f t e r  21 days i n  s o i l  i n  greenhouse o r  growth cab ine t  

Unscreened seed (growth cabinet)  

Barley Wheat 

Dosage A B C D E F G H I 

* 
Total  emergence 

Control 95 100 88 98 99 98 94 99 93 
0.50 99 96 91 99 98 98 94 99 92 
0.75 98 95 94 98 99 96 93 96 92 
1.50 96 97 91 93 93 95 92 86 89 
3 .OO 74 75 76 75 62 82 72 69 31 
6.00 29 29 29 42 33 54 44 30 5 

Screened seed (greenhouse) 

Barley Wheat Oats 

Dosage A B  C D E F G  H I J  K L M N  
* 

Total  emergence 

Control 98 99 84 99 99 99 96 98 95 85 99 100 100 100 
0.50 100 97 92 96 97 96 95 98 97 90 100 100 96 99 
0.75 97 100 91 99 95 97 93 100 98 87 99 100 98 99 
1.00 95 97 92 95 95 93 91 96 98 87 100 99 99 99 
1.25 91 97 89 94 96 92 98 96 92 91 100 100 98 100 
1.50 97 93 92 97 95 94 97 97 85 86 99 97 99 100 

* 
Tota l  of 10 r e p l i c a t e s  each of 10 seeds. 

dosages o f  1.00 oz/bu TCMTB 30EC + 1 %  dye o r  
301P + 1% dye: a t  3.00 oz/bu emergence w a s  
s h a r p l y  reduced. 

I n  f i e l d  s o i l  (Table 7) emergence of  
s p r i n g  wheat,  b a r l e y ,  and r y e  ( seed  l o t  V) 
w a s  s i g n i f i c a n t l y  reduced a t  a l l  s t a t i o n s  
a f t e r  t r e a t m e n t  w i t h  TCMTB 30EC o r  301P + 1 %  
dye a t  0.75 ( t h e  recommended dosage)  and 1.00 
oz/bu. There w e r e  no s i g i f i c a n t  d i f f e r e n c e s  
between t r e a t m e n t s  and r e s p e c t i v e  c o n t r o l s  i n  
r y e  ( seed  l o t  W) and oats. The poor 
emergence of  b o t h  r y e  samples i n  f i e l d  s o i l  
w a s  p robably  due t o  bad ly  s h r i v e l l e d  seed .  
I n  p a r t i c u l a r ,  seed  of  F r o n t i e r  r y e  ( seed  l o t  
V,  Table 1 )  had c o n s i d e r a b l e  embryo exposure 
due t o  c r a c k s  i n  t h e  p e r i c a r p  t h a t  could have 
al lowed i n v a s i o n  By s o i l  microorganisms and 
t h u s  reduced germina t ion .  A r e d u c t i o n  i n  
emergence of  wheat t r e a t e d  w i t h  TCMTB w a s  
a l s o  no ted  by Hansing e t  a l .  ( I ) ,  who found 
reduced emergence i n  f i e l d  so i l s  from bunt- 
i n f e s t e d  wheat seed  t r e a t e d  w i t h  2.00 oz/bu 
TCPITB 30EC + 0.2% dye,  when compared t o  
u n t r e a t e d  i n f e s t e d  seed .  Recent work a t  
Lacombe ( 2 )  and a t  S w i f t  Cur ren t  ( 4 )  w i t h  
b a r l e y  and wheat r e s p e c t i v e l y  have shown t h a t  
h i g h e s t  y i e l d s  w e r e  o b t a i n e d  wi th  l o w  seed ing  
rates. A t  S w i f t  C u r r e n t  ( 4 )  it w a s  found 
t h a t  t h e  p l a n t  p o p u l a t i o n  d i f f e r e n c e s  
r e s u l t i n g  from v a r i a t i o n s  i n  seed ing  ra te  
w e r e  l a r g e l y  e l i m i n a t e d  by p l a n t  s u r v i v a l  and 
t i l l e r i n q .  

Table 6. Emergence of d i f f e r e n t  seed l o t s  of un- 
t r e a t e d  and TCMTB-treated rape,  f l a x ,  corn,  
and rye  a f t e r  21 days i n  greenhouse soil 

Rape Rye 

Dosage 0 P Q Dosage V W 

Control 
0.50 
0.75 
1.00 
1.50 
2.00 
2.50 

~ * 
Total  emergence 

82 65 77 Control 
88 58 84 0.50 
85 40 85 0.75 
93 38 67 1.00 
70 63 79 1.25 
92 38 64 1.50 
76 41 59 3.00 

corn 

37 94 
27 92 
28 79 
18 75 
23 70 
17 72 
8 46 

Flax 

Dosage R S T U Dosage X Y Z  
* 

Total emergence 

Control 94 100 89 92 Control  88 69 68 
1.12 91 98 83 96 0.42 68 78 57 
1.40 95 99 86 95 0.56 58 75 71 
1.68 89 97 87 93 0.84 64 69 49 
2.24 84 97 77 94 1.12 52 78 64 
2.80 88 97 71 75 1.68 64 64 54 

* 
Total  of  10  r e p l i c a t e s  each of  10  seeds. 
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* 
Table 7 .  Mean percentage emergence a t  t h r e e  loca t ions  

t r e a t e d  c e r e a l s  and f l a x ,  rape,  and corn a f t e r  2 1  days i n  f i e l d  s o i l  
of d i f f e r e n t  seed l o t s  of untreated and TCMTB- 

9 

I 

I 

CROP : WHEAT BARLEY OATS - 
v a r i e t y :  (G) Manitou (I) Betzes (C)  Conquest (F) Harmon ( K )  Kelsey (M) 

- 
Location : WMB WMB WMB WMB W M B W M B 

I 

LSD: 1 . 4  1.8 1 . 6  2.0 a l l  NS a l l  NS 

- Treatment A 90.2  83.5  84.5  89.0  90 .5  92 .3  98.0 96 .3  95.0 94.3  
and B 86.8  76.6  79.8 83.7 94.0 91 .0  93.3  92.5 95.5 89.5  
percentage C 8 5 . 0  72.9 78.4 80.8 91 .8  88.8  91.0  86 .0  92.3  95.5 
emergence D 84.7 77.2  81.7 81.7 92.3  90.3  92.8 94.5 96.0 95.8 

E 87.5  72.8 78.3  80.7 90.8  91.3  86 .8  92 .5  92.3  95.8 

CROP : RYE FLAX 

Variety : Front ie r  ('1) Cougar (W) Noralta (X) Redwood 65 ( 2 )  

Location: W M B  WMB W M B  WMB - 
ISD: a l l  NS 4 . 1  a l l  NS 2 .2  

Treatment A 7.8 2 .0  17.8  50.1  69.0 55.3 68.3  58.7 
and B 12.8 3.0 11 .3  37.8 55.8 55.0 73.8 53.3 
percentage C 12 .5  4 .0  18 .5  42.3 62.8 56.5 59.0 54.3 
emergence D 1 0 . 5  2.5 18.8  48.0  61.0 53.8 64.8 51.4  

E 11 .3  3.0 13.8  39.2 63.0  58.8 70.0 50.3  

CROP : RAPE CORN 

Variety : Arlo (P)  Span (Q) CM 7 ( B B )  W 2 1 9 ( C C )  

Location: W M B  W M B W M B W M B 

LSD : a l l  N S  a l l  NS a l l  NS all N S  

Treatment A 3 .8  3.8 6 .5  35.5 54.3  31.8 50.5 1 4 . 0  12.8  44.5  13.8  9.8 
and B 4 .3  4 .3  5 .0  32.5 49.3 32.5 52.0 14.8  17.8  44.0 20.8 1 5 . 5  
percentage C 6.8 1 . 3  9 . 0  47.3 44.0 32.3 48.8 9.0 11 .5  42.3  18.5  1 1 . 3  
emergence D 6.3 4.8 4 .0  33.8 52.5 32.5 57 .3  14 .3  13.5  48.3 17 .8  15 .5  

E 10 .8  1 . 5  7 . 3  32.0 47.3 25.0 53.8 15 .8  9.5 43.8 12.0  8.8 

* 
Location: W = Winnipeg, M = Morden, B = Brandon, WMB = Winnipeg & Morden L Brandon combined. 
Treatment: A = cont ro l ,  B = 0.75 oz/bu TCMTB 30EC, C = 1 . 0  oz/bu TCMTB 30EC, D = 0.75 oz/bu TCMTB 

LSD = least s i g n i f i c a n t  d i f fe rence  5 .0% l e v e l .  
NS = not s i g n i f i c a n t .  

30IP, E = 1 .0  oz/bu TCMTB 30IP. 

F lax ,  r a p e ,  and corn - 
Germinat ion on f i l t e r  paper  o f  f l a x ,  r a p e  

l o t s  0 and Q ,  and corn seed  t r e a t e d  w i t h  
1 .68 ,  2 .50 ,  and 2.24 oz/bu TCMTB 30EC + 0 .2% 
dye ,  r e s p e c t i v e l y ,  w a s  s imilar  t o  t h e  
u n t r e a t e d  c o n t r o l s  (Table 4 ) .  Rape l o t  P ,  
whether u n t r e a t e d  o r  t r e a t e d  had lower 
germina t ion  than  l o t s  0 and Q. All l o t s  of 
corn, whether  u n t r e a t e d  o r  t r e a t e d ,  had much 
abnormal germina t ion ,  p o s s i b l y  a r e f l e c t i o n  
of i n s u f f i c i e n t  mois tu re .  

I n  s t e r i l i z e d  s o i l  i n  t h e  greenhouse,  
emergence of  r a p e  and f l a x  w a s  v a r i a b l e  

(Table 6), and emergence of  corn was reduced 
w i t h  t r e a t m e n t  r a t e s  above 1.GR oz/bu TQlTR 
30EC + 0 . 2 1  dye. 

I n  f i e l d  s o i l  (Table 7 )  emergence of f l a x  
l o t  2 was s i g n i f i c a n t l y  reduced a t  a l l  t h r e e  
s t a t i o n s  a f t e r  t r e a t m e n t  w i t h  TCMTB 30EC + 1 %  
dye o r  301P + 1 %  dye a t  0.75 and 1.00 oz/bu. 
Emergence of  f l a x  l o t  X and of  r a p e  and corn 
d i d  n o t  d i f f e r  s i g n i f i c a n t l y  from 'clip 
r e s n e c t i v e  c o n t r o l s .  F lax  l o t  2 had much 
more c rack ing  and embryo exposure than  l o t  X .  
Emergence of  r a p e  l o t  P was ex t remely  low i n  
f i e l d  s o i l  and i n  s t e r i l i z e d  s o i l  (TaTJle G ) .  
Some of  t h e  reduced emergence i n  r a p e  lots P 
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and Q can be e x p l a i n e d  by i n f e s t a t i o n s  of 
f l e a  b e e t l e s  [ P h y l l o t r e t a  c r u c i f e r a e  
(Goeze) ] ,  which o f t e n  ate t h e  p l a n t s  t o  
ground l e v e l .  Corn l o t s  BB and CC (Table 7)  
had much h i g h e r  emergence a t  Winnipeq t h a n  a t  
Morden and Brandon because t h e  s o i l  a t  
Winnipeq w a s  much w a r m e r  a t  and j u s t  a f t e r  
sowing. Desp i te  t h e  l a c k  of response  of corn 
t o  t r e a t m e n t  i n  t h e s e  tests, l a t e r  sowinqs of  
corn  seed  l o t  BB t r e a t e d  w i t h  TCMTB 301P i n  
warmer so i l s  a t  Morden and Brandon showed 
s i g n i f i c a n t l y  improved emerqence due t o  
c o n t r o l  of s o i l- b o r n e  f u n g i  ( 3 ) .  

Conclusions 

TCPlTB used a t  t h e  recommended dosage of  
0.75 oz/bu w a s  a s s o c i a t e d  w i t h  i n c r e a s e d  
abnormal germina t ion  of  s p r i n g  wheat ,  o a t s ,  
and b a r l e y  on moist f i l t e r  paper  and w i t h  
reduced emergence i n  s t e r i l e  s o i l .  These 
e f f e c t s  w e r e  more pronounced a t  and above 
1.50 oz/bu. Emergence of r y e ,  r a p e ,  f l a x ,  
and corn w a s  v a r i a b l e  i n  s ter i le  so i l .  U s e  
of TCMTB i n  t h e  f i e l d  a t  rates of  0.75 and 
1.00 oz/bu r e s u l t e d  i n  decreased  emergence i n  
two l o t s  o f  Manitou s p r i n g  wheat and one l o t  
each of  Betzes and Conquest b a r l e y ,  Cougar 
r y e ,  and Redwood 65 f l a x  compared t o  t h e  
r e s p e c t i v e  c o n t r o l s .  Mercur ia l  seed 
t r e a t m e n t s  w e r e  also o f t e n  a s s o c i a t e d  w i t h  
s l i g h t l y  decreased  s e e d l i n g  emergence. A 
s l i g h t  r e d u c t i o n  i n  emergence may n o t  
s e r i o u s l y  a f f e c t  t h e  amount of g r a i n  
h a r v e s t e d  as t h e r e  is o f t e n  i n c r e a s e d  
t i l l e r i n g .  However, f u r t h e r  work does appear  
war ran ted  on dosage rates and a l t e r n a t i v e  
fo rmula t ions .  
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