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COOPERATIVE SEED TREATMENT TRIALS - 1967' 

H.A.  H .  Wallace 

Abstract 

Sixty s c e d  t r e a t m e n t  chemica ls  w e r e  tes ted  for  t h e i r  cff icacy in control l ing bunt of 
wheat  ( T i l l r t i a  foct ida) ,  covered  s m u t  of oa t s  (Usti lago kol le r i ) ,  covered  s m u t  of b a r l e y  
(g horde i ) ,  and  s c c d  r o t s  of f lax  and wheat  causcd  by a complex of so i l-  and  seed-borne  
m i c r o o r g a n i s m s .  The b e s t  t r e a t m e n t s  f o r  cont ro l  of the t h r e e  s m u t s  w e r e  C e r e s a n  M, 
Panogen 15B, UniRoyal G 696-75, M e r c k  FV-XI-l22A, and  Chemagro  14-67 and 15-67. 
Genera l ly ,  thc r m c r g e n c c  of f lax  and whra t  was  not i n c r e a s e d  by s e e d  t r r a t m e n t .  

Introduction 
I n  1967 s ix ty  s e e d  t r c a t m c n t  chemica ls  w e r e  

t e s t e d  f o r  t h e i r  eff icacy in control l ing common blunt 
o f  wheat  (Ti l le t ia  foet ida (Wal l r  ) L i r o ) ,  covered  
s m u t  of o a t s  (Usti lago k o l l r r i  Wi l l r ) ,  c o v r r c d  s m u t  
of b a r l e y  (U. horde i  ( P e r s . )  1,agerh.) .  and s c c d  r o t s  
of f lax  and wheat  c a u s r d  by a complrx  of so i l-  and 
s e e d  -bornr  m i c r o o r g a n i s m s  , 

Mater ia ls  and methods 
Clean srrd of ' R e d  Bobs '  wheat  ( T r i t i c u m  a_~.- 

tivum L ) ,  natura l ly  s m u t t r d  s r e d  of 'Vanguard '  oat 
( A v r n a  s a t i v a  L . ) ,  and na tura l ly  smut ted  s r e d  of 
' P l u s h '  b a r l e y  (Hordeum vulgar? L . )  w c r e  u s e  d i n  
f ield t e s t s  T o  insure  heavy infrction, 1 g of the a p-  
p r o p r i a t r  s m u  t s p o r c s  w a s  added to each  200 g o f  
s e e d .  'Mar ine '  f lax (Linum u s i t a t i s s i m u m  L ) a n d  
a sample  of 'Manitou' w h r a 1 o f  low viability w c r r  
used for  e m e r g e n c e  t e s t s  to m r a s u r e  phytotoxic a c -  
tion of the chemica ls .  

----- 

Thc s o u r c e ,  p roduct  n a m r ,  and  chemica l  name 
of the s e e d  t r e a t m e n t  m a t e r i a l s  a r e  given in Tables  
1 and  2.  C e r e s a n  M,  Panogen  15B, and Pandr inox  
in the Cooperat ive T e s t ,  and Panogen P X  and  Poly- 
ram in the Dr i l lboxTes t  w e r e  included as s t a n d a r d s .  
F o r  both the Cooperat ive and  Dril lbox T e s t s ,  each  
c h e m i c a l  was  applied to 200 g of s e e d  a t  the dosages  
shown i n  Tables  3 and 4 by shaking the s e e d  and  
c h e m i c a l  in a g lass  j a r  unti l  the s e e d  was  uniformly 
covered .  S e e d  f o r  the Cooperat ive T e s t  was  re- 
moved f r o m  the  j a r  a f t e r  2 days a n d  s a m p l e s  of 200 
s e e d s  in p a p e r  envelopes w e r e  s t o r e d  in polyethy- 
lene bags  a t  15 C f o r  s e v e r a l  weeks p r i o r  t o  s e e d-  
ing. F o r  the Dri l lbox Tes t ,  s e e d  was  t r e a t e d  as de-  
s c r i b e d  a n d  sown within 2 h o u r s ,  

Both t e s t s  w e r e  c a r r i e d  out at Brandon,  M o r -  
den, and  Winnipcg. E a c h  e x p e r i m e n t a l  plot cons is-  
t e d  of a row 12 f t  long containing 200 s e e d s :  all rows  
w e r e  planted 9 inches  a p a r t  and w e r e  a r r a n g e d  in  a 
randomized  block design.  E m e r g e n c e  o f  flax a n d  
'Manitou' wheat  was  de te rmined  4 t o  6 weeks  after 
seeding,  and  the percentages  of s m u t t y  heads ,  b a s e d  
on counts of 200 heads  p e r  row, w e r e  r e c o r d e d  after 
the  c r o p  had  headed.  The  r e  s u 1 t s a r e  given as 
m e a n s  of 12 rep l ica tes ,  four f r o m  e a c h  planting 
s i t e ,  and  the data w e r e  subjected t o  a n  ana lys i s  of 
var iance .  

Results and discussion 
Bunt infect ions f r o m  the un t rea ted  s e e d  in the 

Cooperat ive T e s t  w e r e  35%, 207'0, a n d  4% at B r a n-  
don, Morden,  and  Winnipeg, respec t ive ly .  Although 
the s a m e  s e e d  lot  was  used  in  both tests and  seeding 
w a s  done on the s a m e  day, the percentage  bunt  in- 
fect ion in t h e  un t rea ted  plots  in the Dri l lbox test 
w a s  only about half tha t  of the un t rea ted  p lo ts  in the 
Cooperat ive t e s t .  However the incidence o f  s m u t  
f r o m  unt rea ted  oa ts  and  b a r l e y  was  similar in  the 
two t e s t s ,  averag ing  8% and 7% in  the Cooperat ive 
t e s t  and 7% and 4% in the Dri l lbox test. Genera l ly  
e m e r g e n c e  o f  flax a n d  'Manitou' w h e a t  was  only 
s l igh t ly  higher f r o m  t r e a t e d  than f r o m  unt rea ted  
s e e d .  

The b e s t  t r e a t m e n t s  f o r  s m u t  13 o n  t r o 1 w e r e  
C e r e s a n  M, Panogen 15B, UniRoyal G696-75 (1 oz /  
bu),  M e r c k  FV-XI-122A (Table  3), Vitavax (Tables  
3 and 4) ,  and Chemagro  14-67 and  15-67 (Table  4). 
Chemagro  4497 t Dexon, and  Terra.coat  gave a c -  
ceptable cont ro l  of all t h r e e  s m u t s  only at the high- 
e s t  dosages  u s e d  (Table 3) .  Chemagro  4497 alone,  
a n d  M e r c k  FV-XI-l26A, FV-XI-131A a n d  FV-XI-  
146A d id  not  cont ro l  smut .  T e r r a c l o r  (6 oz/bu) a n d  
UniRoyal F849-75ST appeared  t o  b e phytotoxic to 
whea t  seed ,  but  not to flax. 

C o n  t r i b  u t i o n No. 3 0 7, R e s e a r c h  Station, 
Canada Depar tment  of Agr icu l ture ,  Winnipeg, Mani-  
toba.  

2 P l a n t  Pa thologis t .  

Ac kno wl edg men t s 
The w r i t e r  thanks m e m b e r s  of the staff of t h e  

Morden  R e s e a r c h  Station and  the Brandon E x p e r i -  
m e n t a l  Farm for  t h e i r  cooperat ion and  a s s i s t a n c e .  
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Table  1 ,  Source ,  product  name,  and  chemica l  n a m e  of s e e d  t r e a t m e n t  m a t e r i a l s  u s e d  in  
the Cooperat ive T e s t  

~ 

T r e a t m e n t  no.  Source'x Product  name Chemica l  n a m e  

~ 

1 

2 

3 

4-13 

14 

15-20 

18-20 

21-24 

25-26 

27-28 

29 

30-32 

33 

34-42 

43-45 

46-48 

49-51 

52 

53 

Dupont 

Morton 

Mor ton  

Morton 

Chemagro  

C hema g r o 

UniRoyal 

UniRoyal 

Niagara  

Niagara  

Hoe chs t  

Niagara  

M e r c k  

Olin 

Olin 

Olin 

UniRoyal 

Untreated check 

C e r e s a n  M 

Panogen 15B 

7. 770 ethyl  mercury-E-toluene sulfonanil ide 

3. 7 oz/gal  methyl  m e r c u r i c  dicyandiamide 

IIEP-II Identities not available 

Pandr inox  A 1. 32 oz/gal methyl  m e r c u r i c  dicyandiamide 
plus 2 .  5 lb/gal  a l d r i n  

b i s  (1 ,  2, 2-trichloyethyl) sulfoxide 4497 

Dexon e (dimcthylamino) b e n z e n e d i a z o  sodium 
sulfonate 

Vitavax 2, 3- dihydro-5 - carboxanil ido-6-  methyl-  1, 
4-oxathiin 

G696 2, 4-dimethyl-5 -carboxanil ido thiazole 

Niadual Identity not available 

P o l y r a m  zinc act ivated polyethylene t h i u r a m  disul-  
fide (applied as s l u r r y )  

2 844 Identity not available 

Cufram Z Identity not available 

IIFV-fI Identity not available 

T e r r a c l o r  quintozene 

T e r r a c l o r  Super X quintozene ( 2  70) t 5- e  t h o x y- 3- t r i c h l o r o  - 
methyl- 1,  2, 4 thiadiazole (0. 5700) 

T e r r a c o a t  quintozene (270) + 5-e t h o x y - 3 - t r i c h l o r o -  
methyl- 1,  2, 4 thiadiazole ( 1 . 0 ~ ' )  

F849 -75ST 2-amino-4-methyl-5 -carboxanil ido thiazole 

Untreated check 

'" E. I. Dupont de Nemours  & Co. Inc., Wilmington, Delaware;  Mor ton  Chemica l  
Company, Woodstock, I l l inois;  Chemagro  Corporat ion,  Kansas C i t y ,  Missour i ;  United 
States Rubber Co. , Naugatuk, Connecticut; Niagara  B r a n d  Chemica ls ,  Burl ington,  Ont. : 
A m e r i c a n  Hoechst  C o r p . ,  Nor th  Hollywood, California;  M e r c k  Chemica l  Division, Haw- 
thorne ,  New J e r s e y ;  Olin-Mathieson Chemica l  Corp.  , Agricu l tura l  Division, Lit t le  Rock, 
Arkansas .  



84 VOL. 48, N0.3, CAN. PLANT DIS. SURV. SEPT. 1968 

Table  2 .  Source ,  p roduc t  n a m c ,  and  chemica l  n a m e  of s e e d  t r e a t m e n t  m a t e r i a l s  used  in 
the Dri l lbox T e s t  

Chemica l  n a m e  T r e a t m e n t  n o .  S o u r c e "  P r o d u c t  n a m e  

1 

2-1 1 

1 2  

13-22 

23-25 

26 

27-29 

30 

31 

32 

33-34 

35 

Unt rea ted  check 

G r e e n  C r o s s  ttSWF - I I 

UniRoyal 

Chipman 

Mor ton  

Mor ton  

Niagara  

c o - o p  

c o - o p  

N i a g a r a  

Chipman 

Vitavax 10% 

Panogcn  P X  

P o l y r a m  Seed  
P rotc, c t an t 

Sccd T r e a t m r n t  

Dual P u r p o s c  
T rcatni<*nt  

P o l y r a m  Dual 
P u  r po s r 

11-6711 

Unt rea ted  check 

Identi t ies  not avai lable 

2, 
4 - oxa th i in 

Idvnti t ies  not avai lable 

Identi t ics  not avai lable 

0 .  9% mcthyl  m e r c u r i c  dicyandiamide 

5 3 .  5 %  zinc ac t iva ted  polyethylene t h i u r a m  
disulf ide 

Identi ty not avai lable 

Identity not avai lable 

P o l y r a m  + 16. 7% a l d r i n  

Identi t ies  not avai lable 

3- dihydro-5 - carboxanil ido-6-  methyl-1, 

": G r e c n  C r o s s  P r o d u c t s ,  Mont rea l ,  P. Q . ;  United S ta tes  Rubber  C o . ,  Naugatuk, 
Connecticut ;  Chipman C h r m i c a l  L imi tcd ,  Hamil ton,  Ontario;  Mor ton  Chemica l  Company, 
Woodstock, I l l inois;  Niagara  B r a n d  Chemica l s ,  Burl ington,  Ontario;  In te rprov inc ia l  Co- 
o p e r a t i v e s  L imi tcd ,  Winnipeg, Manitoba.  

Tablc  3.  Rcssults of cooperat ive s e e d  t r e a t m e n t  t r i a l s  

Dosage (oz/bu) 

no.  Formula t ion"  C e r e a l s  Flax Bunt s m u t  s m u t  Flax Wheat 

Smut ted  heads  '!'*( 70) Erne  r gence (70) 
T r e a t m e n t  P r o d u c t  n a m e  and Oat B a r l e y  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12  
1 3  

Unt rea ted  check 
C e r e s a n  M 
Panogen  15B 

E P- 2 7 7  

E P- 2 7 7  (40%) 

E P- 2 7 7  

E P- 2 7 7  

EP- 277  (40%) 
E P- 2 7 7  (4O0/0) 
EP- 368  
E P- 3 6 8  
E P- 3 6 9  
E P- 3 6 9  

WP 
Sn  

WP 
WP 
WP 
Sn 
Sn 
Sn 
D 
D 
D 
D 

0 . 5 0  
0 . 7 5  
1 .00  
2 . 0 0  
3.00 
1 . 0 0  
2 .00  
3.00 
1 .50  
3 . 0 0  
1 . 5 0  
3.00 

1 7 . 7 7  
1 . 0 0  0 . 1 3  
1 . 5 0  0 . 0 0  
1 . 0 0  0 . 6 3  
2 . 0 0  0 . 0 4  
3.00 0 . 5 0  
1 . 0 0  1 .30  
2 .00  1 . 1 0  
3 . 0 0  0 . 1 7  
1 . 5 0  0 . 0 0  
3 . 0 0  0 . 0 0  
1 .50  0 . 3 3  
3 . 0 0  0 . 1 3  

7 . 1 3  6.80 
0 . 1 3  0 . 1 7  
0 .00  0 . 2 9  
0 . 8 0  2 . 2 3  
0 . 8 7  2 .31  
0 . 4 7 ,  1 . 2 1  
2 . 0 4  2 . 1 7  
0 . 6 3  2 . 3 3  
1 . 2 7  1 . 9 0  
0 . 7 3  0 . 8 8  
0 . 5 1  0 . 7 9  
0 . 9 5  1 . 0 4  
0 . 7 3  1 . 1 4  

7 5 . 2  
8 3 . 7  
8 1 . 9  
77.  8 
8 2 . 8  
82 .  2 
7 8 . 3  
76 .5  
7 6 . 0  
7 8 . 6  
7 8 . 0  
7 3 . 3  
76.  3 

2 1 . 4  
2 4 . 4  
2 5 . 2  
2 2 . 4  
27. 3 
2 1 . 3  
23.  2 
27. 8 
25 .0  
25.  1 
27.  1 
2 1 . 7  
2 4 . 4  

I ----I- -- 7- , --r- _- 
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-'. Formula t ion  code: 

Mean of 200 hcads grown in f ield plots a t  Brandon,  Morden,  

D = dust;  L = liquid; Sn = solut ion;  W P  

.I. 4I '."' 

Tablc 3 [continucd) 

Il o s a gt- ( o z/b u) 

no. For i n  ulati on '" Ccrc,als F l a x  Runt s inut  s m u t  F lax  Wheat 

Si 11 u 1 t c d hc ads  ':"?( 5;) E m e  r ge n ce ( Oid 
T r e a t m e n t  Product  naiiic and Oat Bar ley  

= wettable powder 

and Winnipeg 

14  
15 
1 6  
17  
18 

19  

20 

21 
22  
23  
24 
25 
26 
27 
28 
29 
30 
31 
32 
3 3  
34 
35 
36 
37 
38  
39 
40 
4 1  
42 
4 3  
4 4  
45 
46 
47  
4 8  
49  
50 
5 1  
52  
5 3  

Pandr inox  Sn 
Chemagro  4497 (50%) W P  
Chcmagro  4497 [5On;,) W P  
Chcmagro  4497 (50";)) W P  
Chemagro  4497 t 
Dcxon (70"o) 
Cheinagro 4497 t 
Drxon (70%) 
Chcmagro  4497 t 
Dexon (70%) 
Vitavax 75 
Vitavax 75 
Vitavax Conc. 
Vitavax Conc,  
Gb 9 6 - 7 5 
G696-75 
Niadual M P  
Niadual Conc. 
P o l y r a m  - 80 
Hocchst 2844 
Hoechst  2844 
Hoechst  2844 
Cufram Z 80 
FV- XI-  122A 
FV- XI- 127A 
FV- XI-  124A 
FV- XI-  123A 
FV- XI- 128A 
FV- XI-  126A 
FV- 129A 
FV- XI-  131 A 
F V- XI- 146A 
T e r r a c l o r  
T e r r a c l o r  
T e r r a c l o r  
T e r r a c l o r  Suprr  X 
T e r r a c l o r  Supcr X 
T e r r a c l o r  S u p ~ r  X 
T e r r a c o a t  
T e r r a c o a t  
T e r r a c o a t  
F849  -75 ST 
Untrcatcd check 

w 1' 
W P  
W P  
W 1' 
w I' 

w 
W 
1, 
L 

W P  
W P  
I, 
L 

W P  
D 
D 
D 

W P  
D 
D 
D 
D 
D 
D 
D 
L 
L 
I, 
L, 
I ,  
L 
L 
L 
I, 
L 
L 

W P  

w r-' 

2. 50 
0 .  30 
0 .  60 
1 . 2 0  
0 .  30 
0 . 2 0  
0 .  60 
0 . 4 2  
1 . 2 0  
0 . 8 4  
2 . 0 0  
4 . 0 0  
1 .  25 
2 . 5 0  
0 .  50 
1 . 0 0  
2 . 0 0  
0 .  75 
2 . 0 0  
1 .  50 
2 . 0 0  
2.  50 
2. 00 
3 . 0 0  
4 . 0 0  
3 .  00 
2 . 0 0  
3. 00 
4 . 0 0  
4 . 0 0  
4 .  00 
4 .  00 
2.  100 
4 . 0 0  
0 . 0 0 
2.  00 
4 . 0 0  
6 . 00 
2. 00 
4 .  00 
6 .  00 
2 .  50 

2 . 5 0  0 .  17 
0 .  60 8 .  33  
1 . 2 0  7 .  25 
2 . 4 0  2. 38 

0 .  17 
0 . 4 0  

1 . 2 0  0 . 3 3  
0 . 8 4  

2 ' 4 0  0 . 0 4  1 .  (18 
2 . 0 0  0 . 0 8  
4 . 0 0  0 . 1 3  
1 . 2 5  0 . 0 0  
2 . 5 0  0 . 0 0  
1 . 0 0  1 . 0 4  
2 . 0 0  0 . 0 8  
4 . 0 0  2 . 0 3  
1 . 5 0  0 . 8 4  
4 . 0 0  0 . 1 7  
3 . 0 0  1 .  67 
4 . 0 0  1 .  20 
5 . 0 0  0 . 8 8  
4 . 0 0  0 . 0 0  
5 . 0 0  0 . 0 0  
7 . 0 0  0 . 0 0  
G.00 0 .  1 3  
4 . 0 0  0 . 1 7  
6 . 0 0  0 . 0 0  
8 . 0 0  3 . 8 0  
8 . 0 0  0 . 0 0  
8 . 0 0  10 .  19 
8 . 0 0  2 . 7 1  
2 . 0 0  0 . 1 3  
4 . 0 0  0 . 0 0  
8 . 0 0  0 . 0 0  
2 . 0 0  0 . 0 0  
4 . 0 0  0 . 0 0  
8 . 0 0  0 . 0 4  
2 . 0 0  0 . 0 4  
4 . 0 0  0 . 0 0  
6 . 0 0  0 . 0 0  
2 . 5 0  0 . 5 4  

21.  61 

LSD (5%) 9 .  25 

1 . 0 1  0 . 1 3  
3 . 2 3  4 .  38 
1 . 9 2  2.  19 
0 . 2 1  1 . 1 8  

3 . 0 0  3 .  (17 

0 . 6 8  1 . 2 7  

0 . 0 8  0 . 3 3  

0 . 0 4  0 . 0 8  
0 . 0 0  0 . 2 5  
0 . 0 4  0 . 1 3  
0 . 0 0  0 . 0 0  
0 . 0 0  0 . 2 1  
0 .  1 3  0 . 0 0  
1 .  18 0 . 7 5  
0 . 9 3  0 . 5 0  
0 . 4 4  0 . 2 4  
1 . 9 7  5 . 0 4  
1 . 7 8  2 . 6 6  
0 . 9 6  1 . 4 8  
0 . 6 7  0 . 2 5  
0 .  1 3  0 . 0 8  
2 . 0 0  1 . 5 3  
0 . 0 7  0 . 2 5  
0 . 9 0  1 . 5 4  
0 . 6 7  0 .  1 3  
1 . 2 6  0 . 8 3  
3 . 4 2  4 .  32 
5 . 5 5  8 . 5 7  
3 .  7 3  6 . 9 6  
4 . 7 0  2 . 5 8  
2 . 4 7  0 . 5 0  
1 . 1 2  0 . 3 8  
5. 23 4. 20 
2.  12 0 . 4 7  
0 . 9 3  0 . 6 3  
4 .  16 2 . 8 3  
2 . 2 3  1 . 0 4  
0 . 4 5  0 .  38 

8.04 7 . 0 8  

1 . 8 4  1 . 7 5  

0 . 1 8  0 . 0 8  

77 .  1 
59 .  6 
62 .  9 
3q. 2 

71.  2 

68.  4 

6 5 .  5 

7 4 . 4  
72 .  9 
7 1 . 9  
7 4 . 6  
64 .  2 
68.  7 
76.  3 
7 4 . 1  
76 .  5 
6 5 . 4  
6 7 . 0  
64.  5 
7 4 . 7  
8 1 . 6  
6 2 . 2  
8 0 . 0  
67.  3 
7 8 . 7  
7 4 . 8  
66 .  8 
64.  1 
6 1 . 9  
65 .  6 
66.  5 
6 1 . 2  
69.  6 
64.  6 
65.  3 
6 7 . 5  
6 6 . 4  
64.  3 
66.  0 
7 3 . 9  

a .  4 

25.  5 
1 9 .  9 
2 0 . 7  
2 0 . 7  

19 .  1 

20 .  8 

22. a 
19 .  3 
17.  6 
17. 2 
19.  7 
16. 4 
1 6 . 5  
26. 0 
23. 9 
2 0 . 2  
18 .  6 
18 .  4 
18.  5 
18. 7 
19 .  5 
15. 1 
2 1 . 7  
13. 7 
2 2 . 3  
16.  3 
1 0 . 7  
12.  6 
13.  4 
1 2 . 5  
1 4 . 4  
9 . 7  

1 8 . 0  
15.  9 
1 5 . 9  
1 6 .  5 
1 6 .  2 
1 7 .  0 

9 . 0  
1 9 . 9  

5 . 0  
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Table 4 .  Results  of dri l lbox s e e d  t r e a t m e n t  t r i a l s  

Dosage (oz/bu) Smutted heads (%)"' Emergence%)  

no. Formula t ion  C e r e a l s  F l a x  Bunt s m u t  s m u t  F l a x  Wheat 
T r e a t m e n t  P r o d u c t  name and Oat B a r l e y  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12  
1 3  
14  
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33  
34 
35 

LSD (5%) 

Untreated check 
SWF 510 
SWF 520 
SWF 530 
SWF 540 
SWF 550 
SWF 560 
SWF 570 
SWF 580 
SWF 610 

Vitavax 10% 
10-67 

11-67 

SWF 3944 x (3-2 

10 -67 

14-67 
15-67 
17-67 
18-67 
19-67 
26-67 
27-67 
EP- 277  W P  
E P- 3 6 8  
EP- 369  
Panogen P X  
P o l y r a m  
P ol y r a m  
P o l y r a m  
s. P. 
D. P. 
P o l y r a m  D P  
12-67 
13-67 
Untreated check 

2 .0  
2.0 
2 .0  
2.0 
2 . 0  
2.0 
2 . 0  
2 . 0  
2.0 

-4) 2 . 0  
8 . 0  
1 . 5  
2 . 0  
2 . 0  
4 . 0  
4 . 0  
2 . 0  
3 . 0  
2 . 0  

2.0 
2 . 0  
2 . 0  
2 . 0  
2.0 
1 . 0  
2 . 0  
3 .0  
2 . 0  
2 .0  
3 . 0  
2 . 0  
2 . 0  

2 .Q 

4.  0 
4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  
8 . 0  
3 . 0  

4 . 0  
8 . 0  
8. 0 
4 . 0  
6. 0 
4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  
2 . 0  
4 . 0  
6. 0 
4 . 0  
4 . 0  
6 . 0  
4 . 0  
4 . 0  

, 4 . 0  

10.00 
0 . 0 0  
0 . 1 3  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 .00  
0 . 0 4  
0 . 0 8  
0 . 0 0  
0 . 3 3  
0 . 0 0  
0 . 0 8  
0 . 0 0  
0 . 0 4  
0 . 0 4  
0 . 8 2  
0 . 0 0  
0 . 0 4  
0 . 0 8  
0 . 0 0  
0 . 3 3  
0 . 0 0  
0 . 0 4  
0 . 0 8  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.  17 
0 . 5 4  
0 . 0 0  
0 . 0 4  
0 . 0 0  
9.  36 

3 . 0 0  

6 . 7 0  4 . 3 7  
0 . 5 0  0 . 0 4  
0 . 7 9  0 .  13 
0 . 1 7  0 . 1 7  
0 . 7 9  1 . 4 3  
0 . 5 0  0 . 7 5  
0 . 4 6  0 . 0 8  
0 . 1 7  0 . 0 4  
0 . 5 4  0 . 0 8  
0 . 8 7  1 . 0 3  
1 . 0 0  0 . 5 8  
0 . 0 0  0 . 0 0  
0 . 7 9  0 . 2 1  
0 . 5 4  0 . 0 4  
0 . 3 8  0 .  1 3  
0 . 0 0  0 . 0 0  
0 . 0 0  0 . 0 0  
0 . 5 4  0 . 8 8  
0 .50  0 . 0 4  
1 . 6 3  0 . 0 0  
1 . 0 8  0 . 0 4  
0 . 6 7  0 .  1 3  
0 . 4 9  0 .  1 3  
1 .05  1 . 0 2  
1.  1 3  0 . 9 2  
0 . 3 3  1 . 2 1  
1 .52  0 . 2 1  
0 . 8 3  0 . 0 8  
0 .40  0 . 2 1  
0 . 2 9  0 . 0 4  
1 .  1 3  1 . 3 0  
0 . 8 3  0 . 1 7  
1.  37 1 . 6 3  
2. 21 3.  25 
7. 30 4 .  59 

1 . 8 7  1 . 4 7  

68. 2 1 0 . 8  
7 3 . 3  1 4 . 5  
7 3 . 5  1 5 . 8  
79 .5  1 3 . 5  
8 2 . 9  1 6 . 5  
73. 1 1 7 . 4  
7 1 . 3  1 6 . 2  
7 2 . 4  1 5 . 2  
75 .9  1 6 . 3  
75. 3 1 3 . 2  
7 4 . 2  1 6 . 9  
6 7 . 4  9 . 0  
7 4 . 6  1 2 . 7  
71. 7 1 2 . 4  
7 5 . 3  1 4 . 5  
7 2 . 0  1 2 . 9  
6 7 . 9  1 2 . 0  
7 4 . 8  1 6 . 5  
6 9 . 1  1 1 . 7  
7 5 . 0  1 3 . 0  
71. 1 1 5 . 0  
74. 1 1 2 . 5  
7 2 . 8  1 5 . 0  
6 7 . 9  1 2 . 3  
7 0 . 3  12 .5  
73. 9 13. 1 
6 9 . 6  1 3 . 6  
7 5 . 8  15.  1 
7 6 . 4  12. 3 
76. 1 15 .0  
66. 1 1 5 . 4  
74.  1 1 4 . 2  
7 5 . 0  1 8 . 2  
79 .5  1 5 . 8  
6 7 . 6  1 0 . 6  

1 0 . 7  5 . 1  

'' Means  of 200 heads grown in f ield plots a t  Brandon,  Morden,  and Winnipeg. 


