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Revegetation of Retired Farmland:
Response of Range Grasses to Establishment Irrigations

and Microcatchment Water Harvesting

Gary W. Thacker and Jerry R. Cox

Abstract

In July 1987, we began an experiment to evaluate the effects of water harvesting and
establishment irrigations on range grasses on retired farmland In the first two years since
establishment, we measured significantly higher forage production where we applied establishment
irrigations. After three years, the difference from irrigation was no longer significant. We have
not detected any significant differences in forage production due to water harvesting treatments.

Introduction

The availability of soil moisture is very critical between the time of germination and the establishment of
seedlings (1,2). In most years, precipitation will not keep the top centimeter of soil moist long enough to
allow the seedlings to become established (2).

On retired farmland in Colorado, the history of irrigation added salts that complicate the revegetation
problem (3). Clay soils are inherently difficult, because they have a large surface area that tenaciously holds
moisture (4).

In Israel, microcatchment water harvesting proved useful in improving the survival and productivity of plants
in the desert range (5).

We began this experiment to measure the benefits of microcatchment water harvesting and establishment
irrigations for vegetative cover on retired farmland.

Materials And Methods

The site at the Three Points Test Area is a farm in the Avra Valley that was purchased and retired by the
City of Tucson for a water transfer. The soil, a Valencia sandy loam, was last farmed in 1984.

Tumbleweeds (Salsola kali) had dominated the site since retirement. We double disked the tumbleweeds,
plowed 10 - 12" deep, and disked again.

The waterharvesting treatments are 40 -inch beds and 80 -inch wide water harvesting microcatchments. We
made the microcatchments with a pair of road grader blades welded together in a "V" form. The blades
made an 80 -inch wide furrow that is only 3 -4 inches deep in the bottom of the "V ". The idea is to
concentrate rainwater in the bottom of the "V ", to improve the chances of getting at least a few seedlings
established.
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We consider the 40 -inch beds to also be waterharvesting microcatchments, since they concentrate rainwater
in the furrows.

Flat- disked plots are the controls for the land treatments.

We tested each of these land treatments with and without establishment irrigations. The plot design is of
randomized complete blocks, three replications, with each land treatment x irrigation treatment combination
entered as a separate plot. The plots are 20' x 150'.

We seeded all plots on July 14, 1987 with a mixture of buffelgrass (Cenchrus ciliaris), kleingrass (Panicum
coloratum), and sideoats grama grass pouteloua curtipendula). We culti- packed the plots to prevent the
seeds from moving in the irrigation or rain water.

On July 15th, 18th, and 21st of 1987, we applied establishment irrigations. The unirrigated plots received
rainfall only.

After the growing seasons of 1988, 1989, and 1990 we measured the standing forage in the plots by clipping
the standing grass within random drops of a half- square meter quadrat. The samples were oven dried before
weighing.

We analized the three years clipping data as a 3 Year x 3 Land Treatment x 2 Irrigation Treatment x 3
Replication factorial.

Results And Discussion

General Trends:
The standing forage of the treatments over the last three years are presented in Figure 1. The general
trends are that standing forage has increased every year, and the plots that received establishment irrigations
have more standing forage.
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Figure 1. Trends of the land and irrigation treatments, 1988 -90.
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Effect of Years:
The increase is standing forage for the 1990 growing season is significant (Table 1.). The 1990 summer rains
were much heavier than usual.

Table 1. Main effect of year on standing forage.

Year 1988 -90 Standing Forage
-Kg/Ha, Oven Dry Weight-

1990 1290 a*
1989 827 b
1988 572 b

*Means followed by the same letter are not significantly different at the 0.05 level.

Effect of Land Treatments:
We did not detect any significant differences in standing forage due to any of the land treatments (Table
2.). This is consistent with our earlier data from the first two years (6).

Table 2. Main effect of land treatment on standing forage.

Land Treatment 1988 -90 Standing Forage
-Kg/Ha, Oven Dry Weight-

40 -inch Beds 1088 a*
80 -inch Catchments 944 a
Flat 657 a

*Means followed by the same letter are not significantly different at the 0.05 level.

Effect of Establishment Irrigations:
Over the first two years of data, the irrigation effect was significant (6). However, with the three years of
combined data, this main effect is no longer significant (Table 3.). It is important to note that in the
statistical analysis, the probability of a larger F was 6.73 %, which just missed the 95% confidence level. The
extraordinary 1990 rains were probably responsible for masking what had been a significant difference. An
additional factor is that the variability of forage in these plots is very high, so a more than five -fold
differnence in the means was not significant.

Table 3. Main effect of establishment irrigations on standing forage.

Irrigation Treatment 1988 -90 Standing Forage
-Kg/Ha, Oven Dry Weight-

Irrigated 1526 as
Unirrigated 266 a

*Means followed by the same letter are not significantly different at the 0.05 level.
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