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Deficit irrigation is an approach to cope with 
limited water and to enhance water-use efficien-
cy in agriculture. It consists of either limiting 
irrigation during crop growth stages that are less 
sensitive to water stress, or in some cases not 
irrigating at all. In recent years, confection  
sunflower has shown to be a reliable cash crop 
for conditions in Wyoming, especially the  
Bighorn Basin. Since sunflower has a deep  
taproot system, it has the capacity to extract 
water from deep soil layers, which can reduce 
risks associated with water stress. This ability 
makes the sunflower a suitable candidate for 
production under limited irrigated conditions 
in the region. 

Objectives 

The objectives were to (1) quantify the yield 
response of confection sunflower to deficit irri-
gation and plant density and (2) determine the 
optimum combination of plant density and 
amount of irrigation for higher yield in the 
growing conditions of northwest Wyoming. 

Materials and Methods 

The experiment was conducted on a clayey-
loam soil during the 2014 growing season at the 
Powell Research and Extension Center (PREC). 
The confectionary sunflower hybrid 9579 
(SunOpta Inc.) was planted May 27 using 22-
inch row spacing under a lateral sprinkler irriga-
tion system. Four levels of seeding rate 
(P1=16,000, P2=19,000, P3=22,000, and 

P4=25,000 seeds/acre) were used. The experi-
mental field was uniformly irrigated once after 
seed sowing to provide enough soil moisture for 
uniform crop establishment before applying 
irrigation treatments. Irrigation treatments were 
50%, 75%, and 100% replacement of total 
crop evapotranspiration (ETo) until the R4 
stage (when flower begins to open). This was 
followed by full irrigation until physiological 
maturity, denoted by I-50, I-75, and I-100,  
respectively. Differential irrigation treatments 
were applied from 16 days after sowing. Data 
on total yield, large seed yield (seeds left after 
screening on 20/64-inch, round-hole sieve). 
Yield components were also collected, but data 
are not presented here. 

Results and Discussion 

The total amount of irrigation applied in the  
I-100 treatment was 10.2 inches, and the total 
amount applied in the I-50 treatment was 7.4 
inches. The effect of irrigation was significant 
(p<0.05) on total and large seed yield. Averaged 
across all seeding rates, the total yield from I-50 

was 15% and 26% less as compared to I-75 and 
I-100, respectively (Table 1). The reduction in 
large seed yield was even more severe. The large 
seed yield from I-50 was 47% and 59% less as 
compared to I-75 and I-100, respectively, indi-
cating a significant reduction in large seed; 
however, the total yield and large seed yield  
reduction from I-75 as compared to I-100  
were less drastic (9% and 15%, respectively).  
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Averaged across the three irrigation levels, the 
total yield and large seed yield decreased slightly 
as seeding rates increased (2,760, 2,640, 2,540, 
and 2,635 lbs/ac). Table 1, however, shows that 
there was a small increase in total yield with 
increase in seeding rate in I-50 treatment (but 
the seeding rate-by-irrigation effect was non-
significant). 

Results showed that the combination of 
16,000 plants per acre and the replacement of 
75% ETo yielded higher in the growing condi-
tions of the Bighorn Basin. Our preliminary 
one-season results indicate that producers may 
be able to reduce water use for growing confec-
tion sunflower by replacing only 75% of water 
needed by the crop from crop establishment to 
R4 stage without any significant yield loss. In 
terms of water amount, I-75 saved up to 14% 
(1.4 inches) of water. The clayey-loam soil type 
in the experimental site, which can store a sig-
nificant amount of moisture (2.3 in/ft), certain-

ly played an important role in this experiment. 
Results may be different in sandy soils because 
of their low water-holding capacity. Thus, these 
irrigation and seeding rates are being retested to 
confirm 2014 results and to identify effects of 
soil type, climate, and agronomic practices. A 
seeding rate study was planted this year. 
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Table 1. Total yield and large seed yield of confection sunflower as affected by irrigation treatments 
at different levels of seeding rate. I‐50, I‐75, and I‐100 are 50, 75, and 100% replacement of total crop 
evapotranspiration until the R4 stage followed by full irrigation until physiological maturity. 

Seeding rate (~seeds/ac) 
Total yield*(lb/ac) Large seed yield*†(lb/ac) 

I‐50 I‐75 I‐100 I‐50 I‐75 I‐100 
16,000 2105 3109 3058 1018 2661 2674 
19,000 2254 2613 3051 1033 2037 2572 
22,000 2115 2534 2972 1003 1876 2637 
25,000 2380 2649 2877 1033 1866 2026 
Average 2214 2726 2990 1022 2110 2477 

*seed moisture maintained at 10% 
†seeds left after screening on 20/64-inch, round-hole sieve. 

  


