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INFLUENCE OF ALFALFA IRRIGATION SYSTEMS ON WEED POPULATION DENSITY AND
BIOMASS

Oli G. Bachie, Agronomy Advisor, UCCE Imperial County

Khaled M. Bali, Irrigation & Water Mgmt Advisor, Director UCCE Imperial County
Dan H. Putman,Extension Specialist, Agronomist in the AES, UC Davis, Dept. of Plant Sciences

BACKGROUND

When fully established, alfalfa is very competitive with weeds. However, there are few weeds that can compete
with a healthy and dense stand of alfalfa even after full establishment. Weeds more frequently invade alfalfa in
bare spots and ends of fields after alfalfa stands are damaged. Some of these weeds may be undesirable,
unpalatable or toxic to animals if mixed with alfalfa hay, and lower the economic and feeding value of the crop.
Practices that promote vigorous and healthy growth of alfalfa may suppress weed pressure and reduce the need

for additional weed control.

The irrigation system can have a large effect on stand life and thereby weed intrusion. There are several basic
irrigation systems commonly practiced in the Imperial Valley; a subsurface drip (SDI), furrow and flood
irrigation, as well as the use of sprinklers. Each of these have different characteristics in terms of water
conservation and crop water use efficiency. The irrigation system can influence crop growth, effect distribution
patterns, type of weed species, population densities and biomass of weeds within a crop. Specifically, standing
water is a major risk for alfalfa stand loss and subsequent invasion of weeds. A standing water occurs frequently
with check flood systems, and occasionally with sprinkler systems that are leaky. Understanding weed
distribution patterns and population densities within the different irrigation systems may provide weed
management decisions and preparedness. We examined the type, distribution, population densities and biomass

of common weeds associated with existing alfalfa irrigation systems.

FIELD STUDIES

Studies on different irrigation systems were conducted at the UC Desert Research and Extension Center (DREC)
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research station in Holtville, CA. Three irrigation systems were being studied for efficiencies on alfalfa crop
growth and yield with 12” deep subsurface drip, 18” subsurface drip and surface (border) irrigation. Each of the
irrigation systems were replicated three times. Irrigation plots were 1,200 ft long and 50 ft wide. Since stand
loss and weed intrusion frequently have a spatial component, for the purpose of this study, we sub-divided each
irrigation plot into three 400 ft long along irrigation lines to represent start, midway and tail part of the irrigation

systems. This approach is used to gauge potential weed intrusion patterns from the top to the bottom of each field

In each of the three irrigation systems and irrigation plot sub-divisions (distance from end of field), a quadrant
(25 x 25 cm) was placed randomly into the fields and weed types and population for each quadrant were recorded.
The procedure was repeated three times with each of the sub-divided irrigation plots, representing three
replications per sub-plot. Each of the weed species were identified to a species level, cut at ground level and

placed into paper bags. The samples were dried at 70°C for 10 days and dry biomasses of each weed species

recorded.
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Figure 1: Weed population density per m2 of plots. Surface irrigation is
(distance from the start point of irrigation). shown in here as flood
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Weed dry biomasses was greater in flood irrigation
compared to weeds from drip irrigation. Weed biomass
production within each irrigation system was influenced
by the location of sampling along the irrigation field
(Figure 2). Differences in weed dry biomass along
irrigation lines within the subsurface drip were not as huge
as within the surface irrigation plots. However, weed
biomass at the beginning of both irrigation systems were
fewer than at the 900-1200 ft from the start of irrigation.
Increasingly vigorous weed growth and greater weed
biomasses was more prominent within the flood irrigation
than the subsurface drip. Weed dry biomass at the tail
(900-1200 ft) of the surface irrigation was about three
times higher than weed dry biomass collected from the

beginning and mid-way of the subsurface irrigation.

In summary, there were differences in weed biomass production between the subsurface drip and surface (flood)
irrigation systems, with the subsurface drip systems having less weed biomass than the surface irrigation field,
which exhibits increased weed incidences towards the tail-ends of the checks. A greater weed intrusion at the tail-
ends of fields is a common sight in flood irrigated fields. Such information may help growers to monitor their
alfalfa fields for weed distributions and concentrate on spatial weed management approaches based on the
distribution patterns of weeds rather than uniform weed control treatments throughout the field. While subsurface
drip irrigation appears to reduce weed pressure, probably due to a better alfalfa crop survival in drip than under
surface irrigation systems, it is not likely that a subsurface drip irrigation will eliminate the need for effective
weed control strategies. Our observation was based on a one-year assessment. Multiple year studies are important

to further generalize the recommendation. Please also note that the weed population densities and dry biomass,

in this field study were combined for all weed species
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Figure 2: Weed dry biomass for subsurface drip and surface
(flood) irrigation







