
M A N I T O B A / S A S K A T C H E W A N 

Effects of Row Spacing, Seeding Rate and 
Seed-placed Phosphorus on Wheat and 
Barley in the Canadian Prairies 
By G.P. L a f o n d , D . D o m i t r u k , K . L . B a i l e y and D . A . D e r k s e n 

he general belief with spring cere­
als is that in order to maximize 
grain yields, narrow rows should be 

employed. However, we have found that 
when using a zero tillage production sys­
tem, grain yields were similar for row 
spacings ranging from 4 to 
12 inches. More recently, 
we have found that yields 
of barley and spring wheat 
were not affected under a 
conventional tillage fallow 
system with row spacings 
ranging also from 4 to 12 
inches. The higher yields 
reported with narrow row 
spacings may be related to 
the amounts and placement of P fertilizer. 

Field studies were conducted to eval­
uate the effects of row spacing, seeding 
rate and seed-placed P on plant develop­
ment, dry matter production, root diseases 
and grain yield in wheat and barley. We 
also wanted to determine if the response 
to P can be altered with changes in row 
spacing and/or seeding rate. 

T A B L E 1. Seed-placed P increases plant 
development of wheat and barley. 

Studies in the thin black 

soil zone of Manitoba and 

Saskatchewan emphasize 

the importance of phos­

phorus (P) nutrition for 

enhancing crop establish­

ment, reducing root dis­

eases and increasing grain 

yields in wheat and barley. 

Spring wheat and barley were grown 
at two locations near Brandon, Manitoba 
(Newdale clay loam) and Indian Head, 
Saskatchewan (Indian Head heavy clay) 
in 1993 and 1994. Three row spacings (4, 
8 and 12 inches), three seeding rates (1, 2 

and 3 bu/A) and three 
rates o fP 2 0 5 (0, 20 and 40 
lb/A as monoammonium 
phosphate) were studied. 

Seed-placed Haun stage 

P 2 0 5 rate, lb/A Barley Wheat 

0 3.8 3.2 

20 4.1 3.4 

40 4.1 3.4 

Averaged over 4 site-years. 

Plant Development 
Row spacing had no 

effect on plant develop­
ment in either wheat or 
barley, as measured by 
Haun stage. A Haun stage 

unit of 3.5 means there are three fully 
expanded leaves with the fourth being 
half the length of the third leaf. Increasing 
seeding rate tended to decrease plant 
development, but results were significant 
in only one of the four site-years. In all 
cases, seed-placed P increased Haun 
stage values (Table 1). In other words, 
the P caused quicker emergence, thus 
supporting the concept of the "pop-up" 
effect which is commonly observed in the 
northern Great Plains. 

Root Diseases 
The severity of root rot was expressed 

as the number of plants with greater than 
50 percent of the sub-crown internode 
showing lesions and discoloration. 
Increasing the rate of seeding and adding 
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P fertilizer and increasing row spacing all 
decreased the severity of root rot in wheat 
and barley. 

Above Ground Dry Matter 
Production and Grain Yield 

In both wheat and barley, increasing 
the row spacing decreased total above 
ground dry matter at anthesis (Table 2). 
The largest decrease was from 4 to 8 inch­
es, with little difference between 8 and 12 
inches. As a rule, as row spacing 
increased, fewer plants and heads were 
established and produced, explaining in 
part the lower dry matter accumulation. 
Both seeding rate and seed-placed P 
increased dry matter production. 

An interesting interaction between 
seeding rate and P fertilization was 
observed in about 25 percent of the tri­
als, but the nature of the interaction var­
ied with crop. In barley, response to 
applied P decreased as seed rate 
increased, with no response occurring at 
the highest seeding rate. However, 
unlike barley, the maximum yield in 
spring wheat occurred at the highest 
seeding and P application rates (Table 
3). It appears that higher seeding rates 
will compensate for lower P application 

T A B L E 2. Row spacing, seeding rate and seed-placed P affected 

total above ground dry matter production at anthesis 

and grain production 

SPRING WHEAT in 12-inch row spacing. 

rates up to a point until available P sup­
plies are exhausted, at which time addi­
tional P is required to maximize yields. 

Row spacing had no effect on grain 
production. The 12-inch spacing did not 
decrease grain yields of wheat and barley 
relative to the 4- and 8-inch spacings. 
Increasing seeding rate and seed-placed 
P improved grain yields of both wheat and 
barley. Barley responded to applied P in 
all site-years and wheat in three of the 
four site-years. Use of seed-placed P fer­
tilizer at wide row spacings resulted in a 
higher concentration of P in the seed row. 
However, this did not improve the 
response to P (data not shown). 

Dry matter, lb/A Grain yield, bu/A 

Barley Wheat Barley Wheat 

Row spacing, inches 
4 3,833 4,856 71 37 

8 3,446 4,335 74 39 

12 3,394 4,290 73 39 

Seeding rate, bu/A 
1 3,362 4,240 68 36 

2 3,610 4,728 74 39 

3 3,681 4,877 77 40 

Seed-placed P 2 0 5 , lb/A 

0 2,983 3,966 66 37 

16 3,610 4,728 75 39 

32 4,039 4,789 77 40 

Averaged over 3 site-years 

Summary 
This study showed wider row spac­

ings will not result in yield losses, 
increased root disease 
or delayed plant devel­
opment. In fact, wide 
row spacings were 
shown to reduce the 
frequency of root dis­
eases and "take-all" in 
wheat. Wider rows 
reduced dry matter pro­
duction, but higher 
seeding rates increased 
dry matter production 
and tended to improve 
the response to applied 
P. Seed-placed P fertil­
izer hastened plant 
emergence and plant 
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development, reduced root disease, and 
increased dry matter production and grain 
yields, thus reinforcing the importance of 
starter P. 01 
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Robert E. Wagner Award 
Nominations Due 

T A B L E 3. Seeding rate and seed-placed P 
interact to maximize spring wheat 
yields (Brandon, MB, 1994). 

Applied P 2 0 5 , lb/A 

20 

Grain yield, bu/A 

r 

he Robert E. Wagner Award was 
established in 1988 by the PPI 
Board of Directors to recognize 

distinguished contributions to advanc­
ed crop yields through maximum yield 
research (MYR) and maximum eco­
nomic yield (MEY) management. The 
MEY concept, also known as most 
efficient yield, can provide a solid 
foundation for better meeting world 
food needs. 

The Award honors Dr. Wagner, 
retired President of PPI, for his many 
contributions to agriculture. He is 
widely recognized for originating the 
MEY management concept... for more 
profitable, efficient agriculture. 

Last year's recipients were Dr. 
L.D. Bailey of Agriculture and Agri-

ood Canada's Brandon Research 

Centre (senior scientist category) and 
Mr. David Quipeng Zeng, Soil and 
Fertilizer Institute of the Guangdong 
Academy of Agricultural Sciences, 
People's Republic of China (young 
scientist category). The recipient in 
each category receives a $5,000 mon­
etary award. 

The format for preparation of 
nominations for this Award can be 
obtained by contacting the Potash & 
Phosphate Institute, 655 Engineering 
Drive, Suite 110, Norcross, Georgia 
30092-2837; phone (770) 447-0335, 
ext. 203, fax (770) 448-0439. Private 
or public sector agronomists, crop 
scientists and soil scientists from all 
countries are eligible. Nominations 
must be received by December 31, 
1996. m 
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