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Kochia (Kochia scoparia L.) is one of the most competitive
weeds in sugarbeet fields in the westeri: portion of the United
States and also one of the most difficult to control with available
herbicides and cultural practices. Weeds compete with crop
plants for nutrients, water, carbon dioxide and light. Many are
successful in completing their life cycle as ithey are better com-
petitors than most crop plants. Kochia being a tall, dense, rapid-
ly growing weed may evhibit its principal competitive effect
through shading and cause a rcduction in photosynthesis in the
beet canopy. This study evaluates varying kochia densities on
light intensity in a sugarbeet field in terms of their effect on
yield of both roots and tops of sugarbeets.

Methods and Materials

Light received beneath sugarbeet canopies in the presence
and absence ol kochia was determined by a modification of the
method described by Friend (1)°. Light sensitive paper was used
and directly developed by sunlight as opposed to chemical pro-
cessing.

A randomized complete block design with four replications
consisting of six kochia densities was used. Densities consisted
of 1, 2, 5, 10 and 25 fect between kochia plants in sugarbeet
rows planted 22 inches apart. A check treatment with no kochia
was included and used as a weed-free comparison. All other
weed species were removed.

Measurements were obtained by placing two units contain-
ing light sensitive paper bencath two kochia plants in cach plot.
The same light site was used throughout the period of time light
was evaluated. An average value from the two readings was re-
corded. The amount of hoht recorded under each kochia den-
sity is the average of four lcphcduons of six sample dates.

Light mcasurements which were recorded as the percent of
full sunlight were transformed by the arcsin procedure as out-
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lined by Snedecor (3). An analysis of variance of the transform-
ed data was donc according to methods outlined by I.eClerg
et al. (2).
Results and Discussion

Figure 1 shows the effect of the relative light intensity due
to different kochia densities on the yield of sugarbeet roots and
tops. The values represent thc percent of sunlight that was
measured beneath the leaf canopies under the various densities.

The growth of kochia at densities where plants were one
foot apart created an intense degree of competition for light
resulting in root yields of 4.98 tons per acre and top yields of
0.66 tons. Even at a density of 25 feet apart light was reduced
to 40 percent, as compared to the check, and resulted in signifi-
cant decreases in both top and root yields. The yield of roots
and tops showed significant decreases at each density level and
resulted in reduced yields with increasing kochia density. Rela-
tive light intensity was also signilicantly reduced at all densities
as compared to the weed-free check. There was no significant
difference between 1 and 2 foot densities as well as between the
5 and 10 foot densities. Although the amount of light received
beneath beet canopies was not different, the increased number
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Figure 1.—Yield of sugarbeet roots and tops under various light in-
tensities as influenced by kochia density.
of kochia plants within cach weed density resulted in siginificant
differences in root and top yields.
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Kochia has the ability of reducing light due to its early and
rapid growth pattern. Plants ranged from 61 to 64 inches in
height and from 31 to 48 inches in width prior to harvest. Gen-
erally kochia plants under the 1 and 2 densities were taller and
narrower than those in other densities principally due to in-
creased competition.

Competition from kochia begins early in the spring when
sugarbeets germinate and emerge. Kochia has the ability to
germinate and grow more rapidly than beets. At this time some
seedling competition for nutrients and water exists particularly
under high weed densities. If kochia is not controlled during
this period, it will go on and arrest light not long afterwards.
The reduced light in turn with competition for nutrients and
water causes a reduction in photosynthesis which results in a
smaller sugarbeet and reduces its ability to compete.

Summary

Varying kochia densities caused significant reduction in light
intensities as compared with light measured beneath a weed-
free beet canopy. With rcduced light, significant reductions
in yield of sugarbeet roots and tops resulted.

Competition for light began early in the spring and due
to the growth pattern of kochia plants results in less root and
top growth of sugarbeets.
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