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Dryland Grain Sorghum Water Use, Light Interception,
and Growth Responses to Planting Geometry

J. L. Steiner
ABSTRACT

Crop yields are primarily water-limited under dryland pro-
duction system in semiarid regions.

This study was conducted to determine whether the grow-
ing season water balance could be manipulated through
planting geometry.

The effects of row spacing, row direction, and plant popu-
lation on the water use, light interception, and growth on
grain sorghum [Sorghum bicolor (L.) Moench] were investi-
gated at Bushland, TX on a Pullman clay loam (fine, mixed,
thermic Torertic Paleustolls).

In 1983, which was a dry growing season, narrow-row spac-
ing and higher population increased seasonal evapotrans-
piration (ET) by 7 and 9%, respectively, and shifted the
partitioning of ET to the vegetative period. Medium popula-
tion cropsyielded 6.2and 2.3 Mgha™ of dry matterand grain,
respectively. High population resulted in high dry matter
(6.1 Mg ha') and low grain yield (1.6 Mg ha™), whereas
low population resulted in low dry matter (5.4 Mg ha™)
and high grain yield (2.3 Mg ha™*). Row direction did not
affect water use oryield. In 1984, dry matter production fora
given amount of ET and light interception was higher in the
narrow-row crops. Evapotranspiration was less for a given
amount of light interception in the narrow-row crops and in
the northsouth row crops.

Narrow-row planting geometry appears to increase the par-
titioning of ET to the transpiration component and may
improve the efficiency of dryland cropping systems.

Narrow-row planting geometry increases ET.

Narrow-row planting geometry increases ET, but can reduce yields.
High populations increased dry matter; lower evapotranspiration
was also noted.

The Planting dates were as follows: 29 September at Mead;

10 October at Lincoln.

Narrow-row planting geometry increased partitioning of ET.
(Italso increased water use efficiency.)

Row direction, water use, ET, light interception, etc., all affected
final grain yield.

Narrow-row spacing also affected other parameters, e.g., plant
population.

Water use and light interception; i.c., canopy radiation capture,
were correlated.
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