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Evaluation of Summer Cover Crops for
Rotations with Vegetable Crops

K Umeda, B. Munda

Abstract

Five different crops were evaluated in exploratory and observational field studies
for potential use as a summer cover crop in a rotation with commonly grown
vegetable and field crops. Sesbania ( Sesbania exaltata), cowpea (ViRna
unguiculata), sunnhemp (Crotalaria iuncea var. Tropic Sun), sudangrass
(Sorghum sudanense cv. Piper), and kenaf (Hibiscus cannabinus) were drill seeded
and grown with 2 -3 irrigations during the summer months in two field tests. In one
test, fresh weight yields were: 7,794 lb /A for sesbania; 10,551 lb /A for sunnhemp;
5,184 lb /A for cowpea; 19,816 lb /A for sudangrass; and 2,390 lb /A for kenaf
General observations indicated that adult whiteflies were attracted to sunnhemp
at one test site but not at the other. Broccoli, cabbage, and barley were planted
in the fall following the cover crops and general observations indicated that
sudangrass significantly reduced all of the crops' stand and measurable responses
were not evident where the other cover crops were planted.

Introduction

In the desert, the prime vegetable production season ranges from fall through winter and into the spring. During the
summer, cotton is traditionally grown on a significant acreage in central Arizona with other cropping systems including
field corn, alfalfa, grain sorghum, sudangrass, and possibly fall melons. A desirable summer crop would be planted
following the spring harvest of any vegetable crop, require minimal water and other inputs, tolerate the summer heat,
and allow planting of the fall crop in the later summer. Sudangrass is often grown in the desert as a forage and/or green
manure crop and requires frequent irrigations. An alternative short season crop would be desirable if it can use less
water, possibly be marketed as another income producing crop, or provide other benefits. Field tests were conducted
to measure the results and evaluate the growth requirements and parameters of four crops in comparison to sudangrass.

Materials and Methods

Two exploratory and observational field tests were conducted at the University of Arizona Maricopa Agricultural Center
(MAC), Maricopa, AZ and at Duncan Family Farms in Goodyear, AZ. At both sites, crops were planted in single strips
with a 14 -ft wide grain drill in plots replicated two or three times and measuring 220 or 300 ft in length. On 18 Jun
1996, at Goodyear, cowpea, sunnhemp, and sesbania were seeded at 60 -65 lb /A to a depth of 1.0 -1.5 in. Water was
applied on the following day using flood irrigation. One subsequent irrigation was applied on 05 Jul. The crops were
disked on 24 Jul.

At MAC, the crops were planted on 01 Jul in duplicate in a field measuring 220 ft. Cowpea, sunnhemp, kenaf, and
sudangrass were drill seeded at 80 lb /A and sesbania was seeded at 60 lb /A. A Rhizobium inoculant was added and
mixed into all seeds except kenaf and sudangrass in the planter at both sites. The crops were flood irrigated on the same
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day of planting and two subsequent irrigations followed on 22 Jul and 20 Aug. The crops were shredded and disked
on 09 Sep. During the growing season, height measurements and stand counts were taken at both sites. At MAC on
03 Sep, a sickle -bar mower was used to harvest the crops from each of the two plots from an area 3 ft x 50 ft.

Results and Discussion

At Goodyear, at 9 days after the fast water, cowpeas emerged and displayed a full unifoliate leaf, sunnhemp had a fully
expanded cotyledon leaf with the second and third true leaf emerging, and sesbania also had a fully expanded cotyledon
with the first true leaf emerging (Table 1). At about 1 month after planting, cowpeas grew to a height of 3 -in, sunnhemp
grew to 6 -in, and sesbania was the tallest at 14 -in. Sesbania stand was only 2.25 plants /3 ft of drill row compared to
20 plants /3 ft for sunnhemp, and 6.8 plants /3 ft for cowpeas. Adult whiteflies were observed on the foliage of
sunnhemp. Sesbania and cowpeas were not infested by any observable insect pests.

At MAC, the second irrigation was made on 22 Jul when sudangrass appeared to be the most heat -stressed crop (severe
wilting). On 29 Jul, at about 1 month after planting, sesbania measured 12 -in and had 2.2 plants /3 ft of drill row;
sunnhemp was 8.8 -in and 23.7 plants/3 ft; cowpeas were 5.1 -in and 8.5 plants/3 ft; kenaf was 3.6-in and 23 plants /3 ft;
and sudangrass was 23.4 -in and 47.8 plants /3 ft (Table 2). A third irrigation was made on 20 Aug when sudangrass
appeared stressed again. At 10 weeks after planting, sesbania grew to a height of 6-8 ft, sunnhemp was 4 -5 ft, cowpeas
were 1 -2 ft, kenaf was 1 -3 ft, and sudangrass was about 6 ft. At harvest at 10 weeks after planting, sudangrass yielded
a fresh weight of 19,816 lb /A, sunnhemp yielded 10,551 lb/A, sesbania yielded 7,794 lb /A, cowpeas yielded 5,184 lb/A,
and kenaf yielded the least at 2,390 lb /A. At harvest, sudangrass had headed out, sunnhemp and sesbania initiated
flowering, and cowpeas and kenaf did not display reproductive growth. During the season, no insect pest infestations
were detected on any of the crops at MAC.

Following harvest, the crops were shredded and disked on 09 Sep. The ground was disked again then s -tine harrowed
before furrowing out beds in a cross direction to the previous crops. Cabbage, broccoli, and barley were planted on 16
Nov. Visual observations of the crops following the cover crops indicated that sudangrass inhibited growth of all three
crops. Broccoli and cabbage emerged but did not progress beyond the 2 -leaf stage. Barley height was severely stunted.
The three crops planted after the leguminous cover crops and kenaf did not exhibit measurable differences in growth.
No supplemental fertilizers were applied to the fall planted crops at planting time. It was anticipated that the leguminous
crops may contribute some nitrogen. At harvest of the cover crops, the leguminous crops, sesbania, cowpeas, and
sunnhemp had all exhibited growth of nitrogen- fixing nodules on the roots.
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Tablel . Evaluation of Summer Cover Crops at Goodyear, AZ. (Umeda and Munda)

Date
18 Jun 1996

28 Jun
(10 DAP)

12 Jul
(24 DAP)

23 Jul
(35 DAP)

Crop
sesbania
cowpea
sunnhemp

sesbania
cowpea
sunnhemp

sesbania
cowpea
sunnhemp

sesbania
cowpea
sunnhemp

Observation
Plant at 60-65 lb /A.

Cotyledon stage with first true leaf emerging.
Full unifoliate stage.
Cotyledon stage with 2nd and 3rd true leaf emerging.

6- to 8 -leaf stage, 5- to 6-in height.
1 -2 trifoliate stage.
8- to 12 -leaf stage, 5- to 8 -in height.

14 -in height *,
2- trifoliate stage, 3 -in height,
6 -in height,

2.25 plants /3 ft row * *.
6.8 plants /3 ft row.
20 plants /3 ft row.

Irrigation dates: 18 Jun and 05 Jul.
*Height measurements taken from average of 10 plants of each replicate.
* *Stand counts taken from 10 subplots of each replicate.

Table2. Evaluation of Summer Cover Crops at MAC. (Umeda and Munda)

Date
01 Jul 1996

29 Jul
(28 DAP)

03 Sep
(70 DAP)

Crop
sesbania
cowpea
sunnhemp
kenaf
sudangrass

sesbania
cowpea
sunnhemp
kenaf
sudangrass

sesbania
cowpea
sunnhemp
kenaf
sudangrass

Observation
Plant at 60 lb /A.
Plant at 80 lb/A.
Plant at 80 lb /A.
Plant at 80 lb/A.
Plant at 80 lb/A.

12 -in height *,
5.1 -in height,
8.8 -in height,
3.6-in height,
23.4 -in height,

6-8 ft height,
1 -2 ft height,
4-5 ft height,
1 -3 ft height,
6 ft height,

2.2 plants/3 ft row * *.
8.5 plants/3 ft row.
23.7 plants/3 ft row.
23 plants/3 ft row.
47.8 plants/3 ft row.

7,794 lb/A***
5,184 lb/A
10,551 lb/A
2,390 lb/A
19,816 lb/A

Irrigation dates: 01, 22 Jul and 20 Aug.
*Height measurements taken from average of 10 plants of each replicate.
* *Stand counts taken from 10 subplots of each replicate.
** *Yields taken from 3 ft x 50 ft area within each replicate.




