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Seeding Rate, Nitrogen Rate, and Planting Date of
One- Irrigation Barley at Marana, 1987

Mike Ottman, Tom Ramage, and Gary Thacker

ABSTRACT

One -irrigation barleys were bred to be grown with only a single irrigation near planting time.
To further our understanding of how to manage these new cultivars, one -irrigation barleys were
grown at 4 seeding rates (20, 40, 60, and 80 lbs seed /A), 4 nitrogen rates (0, 50, 100, and 150
lbs/A), and 3 planting dates (Nov. 17, Dec. 15, and Jan. 22). Seeding rates 01 40 to 60 lbs seed/A
resulted in the highest yields at the Dec. 15 planting date, comparing all planting dates
combined. However, in individual analyses of the Nov. 17 and Jan. 22 planting dates, no
significant differences in yield due to seeding rate were detected. Grain yield increased linearly
with nitrogen rate at the Nov. 17 planting date, but was not influenced by nitrogen rate at the
other planting dates. Yields were similar for the Nov. 17 and Dec. 15 planting dates, but
decreased considerably in the Jan. 22 planting date due partially to lower head number. Grain
yields of 2 -22 -9 were consistently higher than Seco this year.

INTRODUCTION

One -irrigation barleys have been selected to perform with a single irrigation near planting to fill the soil
profile. In April, 1987 the Soil Conservation Service released a one -irrigation barley, named 'Seco', for soil
conservation and wildlife enhancement purposes. Some growers have expressed interest in one -irrigation barley for
forage, green manure, or grain production under conditions of limited water availability.

Management of one -irrigation barley involves decisions concerning seeding rate, nitrogen rate, and planting
date. This study was conducted to further our understanding of managing one - irrigation barley.

MATERIALS AND METHODS

Field studies were initiated at the Marana Agricultural Center in the 1986 -87 growing season to determine
optimum seeding rates and nitrogen rates of one - irrigation barley at several planting dates. The previous crop was
Sudan grass; the soil type was a Pima clay loam. The seeding rate studies were fertilized with 100 lbs N/A as urea,
14 lbs N/A as 11 -53 -0, and 67 lbs P205 as 11-53-0. The nitrogen rate study received variable nitrogen rates (0, 50,
100, and 150 lb N /A) as urea.

Two one -irrigation barleys (Seco and 2 -22 -9) were planted with a grain drill at 50 lbs /A on the nitrogen rate
trial or at variable rates on the seeding rate trial (20, 40, 60, and 80 lbs seed /A) at three planting dates (Nov. 17,
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Dec. 15, and Jan. 22). The plots were 13 ft x 25 ft. The experimental design was a split plot with variety as the
main plots, seeding rate or nitrogen rate as the subplots, and 3 replications.

On November 17, the seed was planted into moist soil from a pre - irrigation. The December 15 planting was
seeded into moist soil remaining from a previous rainfall and then irrigated after igermination. The January 22
planting was seeded into dry soil and then irrigated. For planting dates Nov. 17, Dec. 15, and Jan. 22, the amount
of plant available water in the top 5 feet of soil was 8.5, 9.9, and 9.7 inches and the amount of effective rainfall was
4.5, 3.5, and 2.5 inches, respectively.

PrepIant residual soil NO3 -N was 7 ppm, low enough to expect a response to N in conventional small grain
production. The level is approximately equivalent to 28 lbs NIA in the top 1 ft of soil. Nitrate -N in the irrigation
water was estimated at 6 ppm, resulting in approximately 14 lbs N/A applied with the irrigation water.

Stand counts were obtained on the seeding rate study at the 1 to 2 leaf stage from a 6 ft2 area. Head number
was counted in a 12 ft2 area. Plant height was measured at harvest; no lodging was observed. Grain yields were
obtained with a small plot combine from a 4.5 ft x 21 ft area. Yields were adjusted to 10% moisture using the oven
method.

RESULTS AND DISCUSSION

SEEDING RATE

Plant stand increased linearly with seeding rate at all three planting dates (Table 1). The best stand was
achieved at the Dec. 15 planting date; the seed was planted in moist soil from a recent rainfall and then irrigated
after emergence.

Plant height was not influenced by seeding rate except at the Dec. 15 planting date; then, plant height
decreased with increased seeding rate. This may have been related to the greater leaf area, and thus water use, in
the higher seeding rates, which induced water stress during the stem extension stage of growth.

Grain yields were not influenced by seeding rates (at P = .10) except at the Dec. 15 planting date where the
highest yields were obtained at seeding rates of 40 and 60 lbs /A (Table 1). A combined analysis of all planting
dates reveals that the 40 and 60 lb/A seeding rates resulted in the highest grain yields. Also, a variety by seeding
rate interaction at the Dec. 15 planting (P = .10) suggests that Seco may have a lower optimum seeding rate than 2-
22-9.

Head number (Table 1) increased linearly with seeding rate, but the lower seeding rates compensated with
larger head size (data not presented).

NITROGEN RATE

Grain yields increased linearly with increased nitrogen rates only for the Nov. 17 planting date (Table 2). We
were not able to detect an influence of nitrogen rate on grain yield at the later planting dates, even though the higher
nitrogen rates exhibited greater vegetative growth. Higher nitrogen rates may actually decrease yield at later
planting dates, although this trend was not statistically significant in the present study.
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Plant height was not influenced by nitrogen rate at any planting date (Table 2).

Head numbers increased linearly with increased nitrogen rate only at the Nov. 17 planting date (Table 2).
This may have been the major yield determinant in the yield response to increased nitrogen rates at this planting
date.

PLANTING DATE

Yields were similar for barley planted on Nov. 17 and Dec. 15, but dropped considerably in the Jan. 22
planting date. Later plantings did not benefit from the early season rainfall, and they were subjected to greater
evaporative demands at the end of the season. For example, the Nov. 17, Dec. 15, and Jan. 22 planting dates were
able to utilize 4.5, 3.5, and 2.5 inches of rainfall and were physiologically mature on approximately April 13, April
25, and May 7, respectively. The later plantings did not produce as many tillers and heads. As our data illustrates,
higher seeding rates did not compensate for this loss in head number.

CULTIVARS

Grain yield of 2 -22 -9 was 35% higher than Seco, when averaged over seeding rates, nitrogen rates, and
planting dates. Yields of 2 -22 -9 also were higher than Seco this year in other experimental plots. In fact, the long-
term average yield of 2 -22 -9 is 103% of Seco.

Seco was chosen instead of 2 -22 -9 for release by the Soil Conservation Service due to its earlier maturity.
This characteristic is advantageous in years with hot, dry conditions during the grain fill period or in dryland
conditions. Seco also has a longer lasting straw, which is more desirable for soil conservation purposes.

This year, the weather was relatively mild during the grain formation and grain fill stage, allowing the later -
maturing 2 -22 -9 to gain a yield advantage. Seco was released for soil conservation purposes and other one-
irrigation barley lines, such as 2 -22 -9, may be better suited for agricultural uses.
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Table 1. Grain yield, plant height, stand, and head number at three planting dates as influenced by variety and

seeding rate.

Planting
date Cultivar

Seeding
rate

Grain
yield

Plant
height Stand

Head
number

lb /A lb /A in. plants /ft2 heads /ft2

Nov. 17 Seco 20 1840 38.2 3.9 16.6

40 2900 38.5 8.4 20.7

60 2430 38.6 12.4 24.5

80 2180 38.9 15.8 28.6

2 -22 -9 20 2590 38.6 3.7 21.2

40 2750 38.6 6.8 23.9

60 2690 38.1 11.5 25.3

80 3090 38.4 17.9 28.1

Seeding rate x variety NS NS NS +

Seeding rate linear NS NS ** **

Seeding rate quadratic NS NS NS NS.

Dec. 15 Seco 20 2400 38.2 7.5 13.9

40 2670 38.4 14.1 18.0

60 2840 38.1 19.7 18.6

80 1920 37.3 27.3 20.1

2 -22 -9 20 2910 39.2 8.5 15.9

40 3020 37.9 15.3 18.9

60 3250 38.5 24.5 21.0

80 3180 37.1 33.2 22.1

Seeding rate x variety + NS NS NS

Seeding rate linear NS * ** **

Seeding rate quadratic * NS NS *

Jan. 22 Seco 20 1770 30.3 5.3 9.6

40 1420 29.5 9.9 12.9

60 1530 31.0 15.9 14.1

80 1420 30.5 19.9 15.5

2 -22 -9 20 2130 31.2 5.2 11.5

40 2250 29.3 9.1 12.2

60 2440 31.7 14.6 15.0

80 2260 30.8 19.9 16.1

Seeding rate x variety NS NS NS NS

Seeding rate linear NS NS ** **

Seeding rate quadratic NS NS NS NS

NS Not significant at P = .10
+ Significant at P = .10
* Significant at P = .05
** Significant at P = .01
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Table 2. Grain yield, plant height, and head number at three planting dates as influenced by variety and

nitrogen rate.

Planting
date Cultivar

Nitrogen
rate

Grain
yield

Plant
height

Head
number

lb /A lb /A in. heads /ft2

Nov. 17 Seco 0 1490 29.1 13.9

50 1490 31.3 16.4

100 1990 31.5 18.1

150 1740 29.1 18.1

2 -22 -9 0 2260 32.1 17.5

50 2520 32.1 18.3

100 2470 31.6 19.1

150 3060 33.3 22.2

Nitrogen rate x variety NS NS NS

Nitrogen rate linear + NS **

Nitrogen rate quadratic NS NS NS

Dec. 15 Seco 0 2270 31.4 13.2

50 2260 33.1 13.2

100 2070 30.4 13.8

150 1850 30.1 12.9

2 -22 -9 0 2540 31.4 14.7

50 2500 32.1 15.2

100 2900 32.3 13.8

150 2290 33.2 16.4

Nitrogen rate x variety NS + NS

Nitrogen rate linear NS NS NS

Nitrogen rate quadratic NS NS NS

Jan. 22 Seco 0 1580 22.7 9.6

50 1370 23.8 11.2

100 1310 22.2 10.2

150 1390 23.3 11.9

2 -22 -9 0 1940 23.7 12.4

50 2300 25.2 13.1

100 2280 25.3 12.2

150 2010 25.7 12.1

Nitrogen rate x variety NS NS NS

Nitrogen rate linear NS NS NS

Nitrogen rate quadratic NS NS NS

NS Not significant at P = .10
+ Significant at P = .10
* Significant at P = .05
** Significant at P = .01
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