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Table 2b. Comparison of the means of final seed yield of cowpea
cultivars California #5 (Ca #5) and Speckled Purple Hull
(SPH) in the wet treatment.

Treatment
Mean of Final Seed Yield

Cultivar (kg /ha)

Inoculated

Uninoculated

Uninoculated

Inoculated

Ca#5

Ca#5

SPH

SPH

2020 a

1685 a

763 b

705 b

Means followed by the same letter are not significantly different at
0.05 level using Least Significant Difference.

Data for seed protein content of cowpea cultivars for both levels of irrigation showed that there
were no significant differences between cultivars in the non -irrigated regime. However, in the irri-
gated treatment the mean seed protein content of SPH was significantly higher than that of Ca #5. In-
oculated SPH showed the highest seed protein content of 1.45 (gm).
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Summary

The response of alfalfa to two irrigation treatments: (1) pump water from local wells (control)
and (2) municipal wastewater and pump water in a 50: i0 mixture was compared by sanipliny; the first har-
vest in selected fields. The hay was harvested when 10% of the alfalfa stems had one or more flowers.

Alfalfa irrigated with the wastewater and pump water mixture produced taller plants and higher
yields of hay than did alfalfa grown with pump water alone. Total protein in the hay and in vitro dry
matter disappearance (IVDMD) of the hay were the same for alfalfa grown with both sources of irrigation
water.

When municipal wastewater was mixed with pump water high in total soluble salts, the salt content
of the mixture was reduced and the quality of the irrigation water was improved. The higher hay yields
obtained when alfalfa was irrigated with the wastewater and pump water mixture than when it was grown
with pump water alone probably resulted from lower concentrations of soluble salts in the water mixture
than in only pump water.

* * * * * * ** ** * **

Introduction

The Buckeye Irrigation District, located 48 km (30 miles) west of Phoenix, Ariz., consists of
about 7,290 ha (18,000 acres) of farmland. The pump water (well water) in this area is high in total
soluble salts, and when it is used as the only water source for growing field crops maximum yields are
not obtained. In 1962 the Buckeye Irrigation Company began blending treated municipal wastewater from
the city of Phoenix with pump water for irrigation purposes. The amount of wastewater used has in-
creased steadily and Phoenix now provides Buckeye with 3,700 ha -m (30,000 acre -feet) of wastewater
annually.
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Materials and Methods

Research was conducted from 1972 through 1975 near-Buckeye, Arizona, on representative fields of
'Hayden' alfalfa, The fields'were of similar soil types and were subjected to similar management prac-

tices. The principal soil type was a Gilman loam. The Gilman series is a member of the coarse- loamy,

mixed (calcareous), hyperthermic family of Typic'Torrifluvents. The crop was planted in October of

each year at a seeding rate of 22.4 kg /ha (20 lb /acre). Approximately 150 cm (60 in) of irrigation

water were applied in flood irrigations each year. The response of alfalfa to two irrigation treat-

ments: (1) pump water from local wells (control), and.(2) municipal wastewater from Phoenix and pump
water in a 50:50 mixture, was compared by sampling the first harvests in 1974 and 1975 in selected
fields. The Phoenix water supply is primarily from northern Arizona where water is much lower in total
soluble salts than the water from wells in the Buckeye area. Two hundred and twenty -four kilograms per
hectare (200 lbs /acre) of P20 were applied before planting to the alfalfa irrigated with pump water,
and 11.2 kg /ha (10 lb /acre) or P205 were applied per ton of hay removed. No fertilizer was applied to
the alfalfa irrigated with the wastewater and pump water mixture. The experimentall design was2a ran -

domized complete block with four replications. The individual plot size was 1.0 m (10.8 feet ).

Yields obtained in 1974 and 1975 were from the first cuttings of plantings made in October 1972 and
1973, respectively. The hay was harvested when 10% of the alfalfa stems had one'or more flowers.

The following data were obtained from each plot: (1) plant height, (2) hay yield, (3) total pro-
tein in the hay using the Kjeldahl method (Horwitz, 1955), and (4) in vitro dry matter disappearance
(IVDMD). The IVDMD was determined using a modification of the two -stage method developed by Tilley and
Terry (1963). Rumen fluid obtained from a fistulated steer maintained on alfalfa hay was used as the
source of inoculum. The standard analysis Of variance was applied to all data and treatment means were
compared using the Student -Newman- Keuls' Test, as described by Little and Hills (1972).

Results and Discussion

Average water penetration into the soil was higher for the wastewater and pump water mixture than
for pump water alone (Table 1). Pump water contained more total soluble salts and NO3 -N, but less
total N and P., than the wastewater and pump water mixture (Table 1).

The general quality of irrigation water is influenced by salt concentrations. For example, high
salt concentrations in irrigation water are detrimental to plant growth because excessive salt levels
inhibit germination, limit water uptake, and cause specific toxic effects on plants due to ions present

in the salts. The wastewater -pump water mixture was a higher quality irrigation source than pump water

alone and was superior for use in growing plants. More P was deposited on fields irrigated with the
wastewater -pump water mixture than was added to fields irrigated with only pump water. This may ex-
plain the higher levels of extractable P present in soils irrigated with the wastewater -pump water mix-
ture than were found in soils that received pump water alone.

Plants grown with the wastewater -pump water mixture were taller and produced more dry matter in
both 1974 and 1975 than did plants irrigated with only pump water (Table 2). Total protein and IVDMD,
which are two important quality characteristics in livestock feed, were similar in alfalfa hay grown
with the two irrigation treatments during the two years of this study (Table 2). These data indicate
that a grower may expect to obtain higher yields of alfalfa of similar quality when wastewater is used
as a portion of the irrigation water than may be obtained when only pump water is used for irrigation.
The mixed irrigation water gave better results than did pump water alone because the mixture contained
a lower concentration of total soluble salts and higher concentrations of N and P than did pump water.
Municipal wastewater can be used effectively as a source of irrigation water and plant nutrients in the
commercial production of high quality alfalfa hay, making more conventional pump water available for
domestic purposes in the southwestern United States and perhaps also in similar environments throughout
the world.
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TABLE 1

Average depth of penetration, total soluble salts, NO3 -N, total N, and P
and pump water- used to irrigate alfalfa near Buckeye, Ariz., in 1974 and

Gor pump water ¿nid wastewater
.1975 (2 -year average).

Irrigation
treatment

Penetration
of irrigation

water

Total
soluble
salts

NO3 N
Total

N P

Pump water (control)
Wastewater and
pump water

cm

152 b+
164 a

ppm

2.861 a
1.161 b

11.0 a
5.4 b

15.5 b
27.0 a

0.0 b
3.9 a

+Means in the same column and followed by the same letter are not different at the 51 level of signifi-
cance using the Student -Newman -Keuls' Test.

TABLE 2

Average plant height, hay yield, total protein in the hay and in vitro dry matter disappearance
(IVDMD) of hay from Hayden Alfalfa grown with two irrigation treatments near Buckeye, Ariz. in 1974
and 1975.

Hay yield Total
Plant (10% protein IVDMD

Irrigation treatments Year height moisture) in hay of hay

en kgha.

Pump water 1974 52 b 3.333 b 23.0 a 66.0 a
(control) 1975 74 a 4.011 b 18.0 a 60.6 a

1974 -75

average 63 b 3.672 b 20.5 a 63.3 a

Wastewater and 1974 64 b 4.452 a 22.8 a 65.0 a
pump water 1975 79 a 5.104 a 20.2 a 65.2 a

1974 -75

average 72 a 4.778 a 21.5 a 65.1 a

+Means in the same column, for the same year, and followed by the same letter, are not different at
the 5% level of significance using the Student -Newman -Keuls' Test.
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