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EFFECTS OF HIGII AND LOW IRRIGATION
ON SYMBIOTIC NITROGEN FIXATION ON

COWPEA (VIGNA UNGUICULATA (L.) WALP.)

Ibrahim E. Mohamad and V. Marcarian

Summary

Two Cowpea Cultivars, California blackeyed pea #5 (Ca #5) and Speckled Purple Hull (SPH) inocula-
ted with granular Rhizobium inoculum were tested under field conditions to examine the extent by which
symbiotic nitrogen fixation may by affected by optimal or sub -optimal conditions. Data for nodule
number and mass, percent nodulation, nitrogenase activity, shoot and root dry weights, pod dry weight,
seed yield and protein content were obtained.

Significant differences among inoculated and non -inoculated plots were found for both cultivars
with respect to nodule number, nodule mass and nitrogenase activity. High nitrogenase activity in the
irrigated plots was not manifested by increased seed yield. However, higher protein content was re-
corded in inoculated plots than uninoculated plots.

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

Percent nodulation differences existed between cowpea cultivars. In the non -irrigated regime 97 %,
92 %, and 30% nodulation were recorded for Ca #5 in the vegative, flowering and podfill stages, respec-
tively, while 60 %, 85% and 50% were reported for SPH during the three stages of growth. Percentage of
nodulated plants of irrigated cowpeas shows that Ca #5 again had a higher percentage of nodulated plants
than SPH.

Examination of nodule number data in the irrigated and non -irrigated regimes shows inoculation of
cowpeas insures nodulation and increases nodule numbers. Granular inoculum was used in this experi-
ment to protect the rhizobia from heat and desiccation thus providing large numbers of bacteria to the
rhizophere.

Nodule number data for non -irrigated and irrigated treatments (Table la and lb) reveals signifi-
cant differences between inoculated and uninoculated treatments of both cultivars. The two cultivars
responded differently to the favorable and unfavorable conditions. The observed differences are due
to the earliness of Ca #5 over SPH. Also, variability among cultivars for nodulation could have
accounted for differences seen.

Table la. Comparison between the means of nodule number of cowpea
cultivars California #5 (Ca #5) and Speckled Purple Hull
(SPH) in the dry treatment.

Treatment Cultivar

Mean Nodule Number
35 63 96

Days after planting

Inoculated Ca#5 10.00 a 17.00 a 21.00 a

Uninoculated Ca#5 1.25 b 1.00 b 0.00 b

Inoculated SPH 7.25 a 33.00 a 22.00 a

Uninoculated SPH 0.00 b 0.00 b 0.00 b

Means followed by the same letter within a column are not significantly
different at the 5% level using Least Significant Differences.
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Table lb. Comparison between the means of nodule number of cowpea
cultivars California. #5 (Cá #5) and Speckled Purple Hull

(SPH) in the irrigated plots.

Treatment Cultivar

Mean Nodule Number
35 63 96

Days after planting

Inoculated Ca#5 3.50 a 14.50 a 6.75 a

Uninoculated Ca#5 0.00 b 1.25 b 0.00 b

Inoculated SPH 5.00 a 11.00 a 11.75 a

Uninoculated SPH 0.00 b 0.75 b 0.00 b

Means followed by the same letter within a column are not signifi-
cantly different at the 5% level using Least Significant Differ-
ences.

Nitrogenase activity of non -irrigated cowpeas was minimal during the vegetative growth period,
with mean total nitroganase activity being 1.6 and 1.8 (u moles /plant /hr) for Ca #5 and SPH, respec-
tively. Beyond the developmental stage, there was an increase of total nitrogenase activity for both
cultivars. However,. nitrogenase activity for irrigated cowpeas was higher than the non- irrigated ones.
Nitrogenase activity was maximum during the flowering period with a mean nitrogenase activity of 2.0
and 1.95 (u moles /plant /hr) for Ca #5 and SPH respectively. As plants matured beyond this growth
stage, activity declined for bóth cultivars.

In this experiment it was found that in the non -irrigated treatment final seed yield was signifi-
cantly different between cultivars. However, there were no such differences within cultivars. Mean
final seed yield (dry treatment) of inoculated and uninoculated Ca #5 were 764 and 1018 (Ka /ha) and
inoculated and uninoculated SPH 90 and 110 (Kg /ha).respectively, (Table 2a). The final seed yield of
both cultivars was higher in the irrigated than the non -irrigated regimes. The mean final seed yield
(wet treatment) of inoculated and uninoculated Ca #5 were 2020 and 1685 (Kg /ha) respectively. While
the mean final seed yield (wet treatment for inoculated and uninoculated SPH were 705 and 763 (Kg /ha.)
respectively (Table 2b).

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

Treatment

Mean of Final Seed Yield
Cultivar (kg /ha)

Uninoculated Ca#5

Inoculated Ca#5

Uninoculated SPH

Inoculated SPH

1018 a

764 a

110 b

90 b

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

RESPONSE OF ALFALFA TO MUNICIPAL WASTEWATER AND PUMP WATER

A. D. Day, Department of. Plant Sciences, University of Arizona, Tucson
R. S. Swingle, Department of Animal Sciences, University of Arizona, Tucson

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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