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ABSTRACT

Increasing competition for water supplies and rising costs of ap-
plving water make efficient irrigation increasingly important. Yield
and water use of sunflower (Helianthus annuus L.) and safflower
{Carthanus tinctorius L.) were evaluated on silt loam soil. Deficit
irrigation treatments using the line source method were initiated near
the time of canopy closure and continued until maturity. Moisture
stress on sunflower and safflower caused shortened plant height,
earlv blooming, early maturity, and decreased seed yield. In 1980
sunflower vields ranged from 2.41 to 4.50 Mg ha ' for 2.5 to 35.0
cm irrigation, In 1981 sunflower yields ranged from 1.56 to 3.37 Mg
tia ! for 2.5 to 45.0 cm irrigation. Safflower yields in 1981 ranged
from 1.84 to 5.15 Mg ha ! for the same irrigation rates. In 1981,
sunflower and safflower received the same total amount of water to
produce maximum seed yield. Increased irrigation water results in
increased vield for both sunflower and safflower; however, yield per
unit applied water decreases with increased irrigation rates so that
at some point, the expected increase in yield would not cover the
cost of additional water application. Increased irrigation increased
0il concentration of sunflower except for cv. 894 in 1980. Oil con-
centration of safflower did not respond to increased irrigation rates.
It was concluded that limiting irrigation on sunflower and safflower
to < 30 cm permits utilization of residual soil water on silt loam
soil with consequent savings in irrigation water supplies and costs
of application. Soil moisture is then recharged by winter rainfall.

Additional index words: Deficit sprinkler irrigation, Helianthus
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Al.THOUGH sunflower (Helianthus annus L.) and
safflower (Carthanus tinctorius L.) are consid-
ered drought-tolerant crops, inadequate soil water will
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decrease seed yield (12,15). The optimum irrigation
for these crops has not vet been determined for eastern
Washington.

Water stress has been shown to decrease sunflower
seed yield (14.16,17). test weight (17.18). and oil con-
centration (2,16.17). Yield losses may result from stress
at any stage of growth (16), though stress at flowering
to late flowering appears to be most deleterious (18).
Seed vields are usually highest when sunflower is ir-
rigated to avoid water stress. but yield increases may
not be proportional to water use (18).

Water stress also decreases safflower yield. and the
amount of water required for a satisfactory crop varies
with environments (4,6.12). Seed weight has been in-
creased by irrigation (6), while seed o1l concentration
has been variously increased or unaffected (1.6.11).

Most of the above research on safflower and sun-
flower has involved intermittent irrigation at various
stages of growth and with variable periods between
irrigations.

The objective of this study was to compare the effect
of regularly scheduled adequate and deficit sprinkler
irrigation on sunflower and safflower growth. seed yield,
oil concentration. test weight, and water use efficiency.

MATERIALS AND METHODS

Field studies were conducted during the 1980 and 1981
cropping seasons on two sites at the Irrigated Agriculture
Research and Extension Center, near Prosser, WA, The soil
at both sites was a Warden silt loam (coarse, silty. mixed,
mesic Xerollic Camborthid).

Fertilizer was broadcast and worked in during seed bed
preparation at rates of 205 kg N, 56 kg P. and 135 kg K ha™".
Dvfonate® (O-ethyl-S-phenylethylphosphonodithioate) and
Treflan (a.a.a-trifluoro-2.6-dinitro-N. N-dipropyl-p-tolui-
dine) were preplant incorporated into the top 10 cm of soil






