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Interactions of Nitrogen, Phosphorus, and Water
Rates on Sweet Corn Growth, Yield and Quality

J.L. Stroehlein, T.C. Tucker, T.A. Doerge, D.D. Fangmeier, N.F. Oebker, T.W. McCreary,
E.A. Lakatos, and S.H. Husman

INTRODUCTION

Drip irrigation is of interest to vegetable growers because of its potential to improve water use and fertilizer
efficiency, as well as its ability to increase yields and quality. This research was begun to obtain information on
water use efficiency and nutrient requirements of sweet corn, as well as the cultural practices necessary for
obtaining high yields and quality.

MATERIALS AND METHODS

Sweet corn, cv. `Jubilee,' was planted in March, 1987 at the Maricopa Agricultural Center. East -west oriented
beds were reformed over underground drip lines installed at a depth of 8 in. Treatments included two levels of
phosphorus (P), the basic soil level (control) and 245 lbs P205 per acre. The high rate of P was broadcast and
folded into the bed; this high rate of application was used to serve subsequent crops as well. All N was applied
through the drip system as Solution 32. Rates and dates of application varied; the three nitrogen treatments totaled
18,133, and 267 lbs N per acre, respectively. Three water rates were used, 15.8, 24.0, and 28.5 in. Consumptive
use for the crop was 19.6 in. There were four replications of each treatment, giving a randomized complete block
factorial design with a total of 72 plots.

Each plot was six 40 inch rows wide and 50 ft in length. To provide for germination at the early planting date,
the planter was set so that the seed row was on the south edge of the bed. Seeds were planted in dry soil; drip
irrigation was applied uniformly to all plots from 16 March through 10 April. Water treatments began on 20 April
and continued through the last harvest on 8 June. Estimated amounts of nitrate -N in the water applied in the
irrigation water were 7,11 and 13 lbs per acre for the three water treatments, respectively.

Preplant surface soil samples were low in nitrate -nitrogen (1.8 ppm), salinity (ECe 1.24), and sodium (ESP 4)
and medium in bicarbonate- extractable P (10 ppm).

At maturity, ears were harvested separately from two -20 feet subplots in each plot. The number of plants, total
weight of ears, and total number of ears harvested were recorded. Ears were graded; marketable and cull ears were
counted and weighed. Ten representative marketable ears were husked and weighed, then average lengths and
diameters were recorded. Tip fill and blank kernels were estimated. Results are shown in Table 1.

Additional data were collected which are not shown in this report. These data were ear -leaf and basal stalk
nitrogen, phosphorus, potassium, calcium, magnesium, sodium, iron, zinc, manganese and copper contents. Basal
stalk samples were analyzed for nitrate concentrations. Dry matter and total nitrogen accumulation were determined
at seven growth stages throughout the season. In addition, microplots were treated with stable isotope 15N and the
nitrification inhibitor nitrapyrin to study nitrogen use efficiency. Analysis of data from these studies is still in
progress.
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Table 1. Summary of sweet corn data on sub -plot basis and statistical significance of measured parameters,

Maricopa, 1987.

Tbtal Number' Weight' Ears Number' Marketable Weight' Marketable Length2

2 eatment Number' Plants Ears with Husk Ears Ears Ears

kg kg cm

N1W1P1 28.63 abc 25.13 of 4.48 gh 10.75 ij 2.53 f 14.75 g

N2W1P1 26.88 abc 42.88 abc 10.18 of 30.13 efg 7.76 e 21.25 abcd

N3W1P1 27.88 abc 44.50 ab 11.25 cde 35.13 abed 9.19 e 21.25 abcd

N1W2P1 29.88 ab 28.00 e 5.15 g 13.13 hi 3.10 f 14.88 g

N2W2P1 30.88 a 41.75 bc 10.29 def 29.88 fg 7.95 de 20.63 de

N3W2P1 31.00 a 46.63 a 12.79 ab 37.63 ab 10.96 a 21.63 abc

N1W3P1 30.25 ab 23.75 efg 4.26 gh 11.63 hij 2.69 f 15.00 g

N2W3P1 29.63 ab 45.13 ab 11.35 cd 33.25 cdef 8.91 cd 20.38 e

N3W3P1 29.13 ab 47.00 a 13.58 a 37.75 a 10.86 a 21.75 ab

N1W1P2 27.50 abc 21.63 fg 4.01 h 8.88 j 2.24 f 15.00 g

N2W1P2 29.63 ab 42.88 abc 10.56 def 32.25 def 8.65 cde 21.50 abc

N3W1P2 24.25 c 41.75 be 10.64 def 33.88 abcde 9.14 c 21.88 a

N1W2P2 26.63 abc 23.25 fg 4.49 gh 14.38 hj 3.18 f 17.75 f

N2W2P2 29.13 be 35.88 d 9.53 f 28.25 g 7.91 de 20.63 de

N3W2P2 28.13 abc 44.00 ab 12.22 bc 37.13 abc 10.58 ab 21.25 abed

N1W3P2 24.25 c 20.25 g 4.47 gh 14.75 h 3.36 f 17.88 f

N2W3P2 28.88 abc 41.13 be 10.77 de 31.75 defg 8.99 cd 21.00 bcde

N3W3P2 24.50 c 39.38 cd 11.12 cde 33.75 bcdef 9.67 be 20.88 ode

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

'Values are on a sub -plot basis of 6m (20 ft) of row; to convert number of plants to the acre basis divide
by 0.0015 and to convert to the hectare basis divide by 0.0006; to convert kg/plot to kg/ha divide by 0.006.

2Length and diamemter are means of 10 representative ears without husks.

Treatment
Dianeter2

Fars

weight3
10 Ears,

Husked Tip Fill3 Blanks3 Number' Cul 1

Weight'
Culls

cm kg kg

N1wlP1 4.26 fg 1.75 fg 3.00 e 40.88 a 14.38 a 1.96 abed

N2W1P1 4.17 g 1.78 efg 5.00 a 4.88 a 12.75 ab 2.42 ab

N3W1P1 4.52 ab 2.25 ab 4.25 c 4.50 ab 9.38 bcde 2.06 abed

N1W2P1 4.35 cdef 1.84 defg 3.50 d 5.00 a 14.88 a 2.05 abed

N2W2P1 4.24 fg 1.66 g 4.75 ab 4.50 ab 11.88 abc 2.33 abc

N3W2P1 4.54 a 2.38 a 5.00 a 4.88 a 9.00 bcde 1.83 bode

N1w3Pl 4.25 fg 1.71 g 3.50 d 5.00 a 12.13 abc 1.57 cde

N2W3P1 4.28 efg 1.71 g 5.00 a 4.75 a 11.88 abc 2.44 ab

N3W3P1 4.55 a 2.38 a 5.00 a 4.88 a 9.25 bode 2.72 a

NltJ1P2 4.45 abcd 1.91 cdef 3.13 de 4.63 a 12.75 ab 1.77 bode

N2W1P2 4.43 abcde 1.91 cdef 4.50 be 4.88 a 10.63 abed 1.91 bed

N3W1P2 4.42 abcde 1.96 cde 4.88 ab 4.50 ab 7.88 cde 1.50 de

N1W2P2 4.30 defg 1.74 fg 2.88 e 3.75 c 8.88 bcde 1.32 de

N2W2P2 4.45 abed 2.01 cd 5.00 a 4.75 a 7.63 cde 1.63 cde

N3W2P2 4.55 a 2.08 be 4.88 ab 4.88 a 6.88 de 1.64 cde

N1W3P2 4.38 bcdef 1.85 defg 3.13 de 4.00 be 5.50 e 1.11 e

N2W3P2 4.49 abc 2.06 c 4.88 ab 4.63 a 9.38 bcde 1.77 bode

N3W3P2 4.54 a 2.09 be 5.00 a 4.63 a 5.63 e 1.45 de

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

1See footnote on previous page.

2See footnote on previous page.

3Tipfill and blanks rated usually on the 10 representative ears, scale of 1 to 5 with 5 being the best.
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RESULTS

Individual plot means are shown in Table 1. Fach value is the mean of eight observations; four replications
and two subplots (north and south rows) per plot. Overall means are shown for the main treatments in Table 2.
The means for P treatments are from 72 observations and the means for water and N are from 48 observations each.

Visual response to the soil- applied P was apparent throughout the growing season but diminished with time as
the season became wanner. At mid -season the P- treated plots appeared to be several days ahead of the untreated
but by harvest time there was only about five days difference in maturity. Statistically P had little direct significant
effect except for increasing the diameter of the ears and there were a number of significantinteractions with N and

water. There was a trend toward decreasing some of the yield parameters with P and the high N and water rates.

Nitrogen deficiency symptoms were so severe on the low -N plots that a small quantity was applied early in

the season (18 lbs N per acre). This deficiency was apparent throughout the growing season with shorter plants
and a light green color. Yields and quality factors were severely reduced on all low -N level plots. Total

marketable ears increased as N was increased from the mid -N to the high -N level, while the number of culls

decreased consistently as N rates increased. There were a number of important interactions of N with water.

Increasing water from low- to mid -rates improved all yield parameters in general. A number of highly
significant differences resulted from the high rate of water, but the differences were numerically much less than the
differences between the low and mid -water rates.

Table 2. Overall means for selected sweet corn parameters. Maricopa. 1978.

Parameters* P1 P2 N1 N2 N3 W1 W2 W3

No. Plants 26.5 29.3 27.9 28.5 27.5 27.5 28.8 27.6

No. Ears 38.3 34.5 32.7c 40.6b 43.9a 36.5 35.6 36.1

Weight Ears 9.3 8.6 4.5c 10.5b 11.9e 8.5b 9.1a 9.3a

No. Mkt. Ears 26.6 25.0 12.3c 30.9b 35.9a 25.2b 26.7aó 27.2a

Wt. Mkt. Ears 7.1 7.1 2.9c 8.4b 10.1a 6.6b 7.3a 7.4a

Length Ears 19.1 19.8 15.9e 20.9b 21.4c 19.3 19.5 19.5

Diam. Ears 4.35b 4.4ba 4.34b 4.33b 4.52a 4.38 4.41 4.42

Statistical significance at the 5% level for any treatment is separated by different

letters following each value.
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