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Objective:  To fine-tune nitrogen recommendations for sugarbeets produced under sprinkler and flood irrigation
Procedure: Previous crops were malt barley in 2004, sugarbeets in 2003, and malt barley in 2002. Residual soil N to 4 feet was 73 lb/ac and residual soil P to 6 inches was 18 ppm.  Five rates of liquid 28-0-0 were applied on April 26, 2005.  A check treatment with no applied N was included.

Table 1. Residual soil N and applied soil N on sugarbeets grown under sprinkler and flood irrigation.
	Treatment
	Soil N to 4 feet
	Applied N
	Available  N

	No applied N
	73
	0
	73

	Recommended – 50 lb/ac
	73
	27
	100

	Recommended – 25 lb/ac
	73
	52
	125

	Recommended
	73
	77
	150

	Recommended + 25 lb/ac
	73
	102
	175

	Recommended + 50 lb/ac
	73
	127
	200


Plots were planted to stand with the variety AC927 on April 26 with a commercial six-row planter. Ro-Neet 6E (3.5 lb AI/ac) and Counter (1 lb AI/ac) were applied in 7” bands at planting. Severe winds damaged the seedlings in mid May, and plots were replanted on May 24 with a commercial planter.  Betamix was applied on June 3 (1.5 pt/ac) and on  June 14 (2.0 pt/ac). Plots were hand-weeded on July 7 and August 5. Headline (9.0 oz/ac) was applied by ground rig on August 11. 

 Sprinkler plots were irrigated May 5,  Jul 8, Jul 14, Jul 20, Aug 1, Aug 15, Aug 23, and Sep 6. Flood irrigated plots were irrigated on Jun 9, Jul 21, Aug 2, Aug 24, and Sep 8.  Precipitation for April 1 – September 30 in 2005 was 10.16 inches.  Average precipitation for April - September period (57-year average) is 10.71 inches. Plots were harvested on September 27.

Wells that reached the ground water were placed  with two wells on the upper end and two wells on the lower end of each irrigation system, for a total of four wells under each irrigation system. Ground water was sampled for nitrate-N content during the growing season. Water samples were collected by pumping each well dry, then collecting recharge water. Irrigation water was also collected for evaluation of nitrate-N content.

Sugarbeet petioles were collected from each plot four times during the growing season and analyzed for nitrate-N concentration. 

Results: 


Sugarbeets under sprinkler irrigation had greater harvest stands than sugarbeets under flood irrigation, although average yield of flood irrigated sugarbeets was slightly greater than average yield of sprinkler irrigated sugarbeets (Table 2). Sugarbeets under flood irrigation achieved the greatest root yield, sucrose yield, and extractable sucrose with 150 lb/a of available N (Table 2). Sugarbeets under sprinkler irrigation achieved the greatest root yield, sucrose yield, and extractable sucrose with 125 lb/a available N (Table 2).  Greatest sucrose content under both irrigation regimes was achieved when no N was applied (Table 2).  The greatest loss to molasses and lowest extraction occurred with the highest N rate under both flood and sprinkler irrigation (Table 2). 

When analyzed across years, sugarbeets under flood irrigation had greatest root yield, sucrose yield, and extractable sucrose with 175 lb/a available N (Table 3). Sugarbeets under sprinkler irrigation had greatest root yield, sucrose yield, and extractable sucrose with 125 lb/a available N (Table 3). Sucrose loss to molasses continued to increase as applied N increased under flood irrigation. All rates of applied N increased sucrose loss to molasses under sprinkler irrigation (Table 3).

Sugarbeet petiole nitrate-N concentrations at all testing dates were similar under sprinkler irrigation and flood irrigation (Table 4).  Petiole nitrate-N concentrations under both irrigation regimes and all applied N rates were less than 400 ppm by the end of August. 

 Table 2.  Yield and quality of sugarbeets  grown under sprinkle or flood irrigation with six N-rates, 2005. 
	Available N,*
	Irrigation
	Harvest

Stand, plants/ac
	Percent sucrose
	Root Yield

T/ac
	Gross Sucrose

 Yield, Lb/acre
	Sucrose loss to molasses
	Percent

extraction
	Extractable

Sucrose, Lb/acre

	73
	flood
	39,450
	19.45
	23.9
	9290
	0.98
	95.0
	8821

	100
	flood
	38,480
	19.30
	23.6
	9092
	0.98
	94.9
	8630

	125
	flood
	40,660
	19.27
	25.3
	9758
	0.96
	95.0
	9272

	150
	flood
	38,840
	19.09
	26.0
	9935
	1.06
	94.5
	9383

	175
	flood
	34,490
	18.91
	25.6
	9692
	1.02
	94.6
	9168

	200
	flood
	36,910
	18.61
	25.4
	9467
	1.06
	94.3
	8927

	Probability

LSD0.05
	
	0.559

ns
	0.028

0.52
	0.075

2.0
	0.227

ns
	0.071

0.09
	0.048

0.6
	0.267

ns

	73
	sprinkler
	46,950
	19.59
	23.9
	9358
	1.03
	94.8
	8865

	100
	sprinkler
	44,770
	19.23
	23.5
	9031
	1.17
	93.9
	8483

	125
	sprinkler
	45,740
	19.24
	25.3
	9735
	1.16
	94.0
	9149

	150
	sprinkler
	45,500
	19.15
	25.0
	9586
	1.11
	94.2
	9035

	175
	sprinkler
	45,130
	19.08
	24.2
	9235
	1.13
	94.1
	8686

	200
	sprinkler
	41,380
	18.83
	24.0
	9044
	1.22
	93.5
	8459

	Probability

LSD0.05
	
	0.619

ns
	0.407

ns
	0.573

ns
	0.688

ns
	0.119

0.14
	0.119

0.9
	0.664

ns


* N to 4 ft and applied N, lb/ac
Table 3.  Yield and quality of sugarbeets  grown under sprinkle or flood irrigation with six N-rates, 2003-2005. 
	Available N,*
	Irrigation
	Harvest

Stand, plants/ac
	Percent sucrose
	Root Yield

T/ac
	Gross Sucrose

 Yield, Lb/acre
	Sucrose loss to molasses
	Percent

extraction
	Extractable

Sucrose, Lb/acre

	**
	flood
	32,630
	19.26
	26.3
	10,100
	0.96
	95.0
	9,597

	100
	flood
	32,310
	19.29
	27.0
	10,400
	0.98
	94.9
	9,867

	125
	flood
	33,800
	19.41
	27.8
	10,770
	0.99
	94.9
	10,220

	150
	flood
	32,430
	19.22
	27.9
	10,720
	1.03
	94.6
	10,140

	175
	flood
	32,070
	19.14
	28.4
	10,860
	1.04
	94.6
	10,270

	200
	flood
	33,070
	18.93
	28.2
	10,700
	1.07
	94.3
	10,100

	Probability

LSD0.05
	
	0.777

ns
	0.130

0.35
	0.015

1.3
	0.051

530
	0.004

0.06
	0.006

0.4
	0.098

516

	**
	sprinkler
	37,430
	19.69
	27.6
	10,860
	1.02
	94.8
	10,290

	100
	sprinkler
	37,470
	19.19
	28.7
	10,980
	1.16
	93.9
	10,310

	125
	sprinkler
	38,880
	19.19
	29.7
	11,410
	1.15
	94.0
	10,720

	150
	sprinkler
	37,470
	19.10
	29.2
	11,160
	1.15
	93.9
	10,480

	175
	sprinkler
	36,380
	19.02
	28.5
	10,830
	1.16
	93.9
	10,160

	200
	sprinkler
	36,500
	18.91
	28.4
	10,740
	1.19
	93.7
	10,070

	Probability

LSD0.05
	
	0.582

ns
	0.013

0.43
	0.086

1.8
	0.418

ns
	0.064

0.11
	0.056

0.7
	0.432

ns


* N to 4 ft and applied N, lb/ac
**73 lb a in 2005, 28 lb/ac in 2004, 45 lb/ac in 2003

Table 4. Sugarbeet petiole nitrate-N concentration in ppm under  sprinkler and flood irrigation, 2005.
	
	Sprinkler irrigation
	Flood irrigation

	Applied N
	27-Jun
	29-Jul
	30-Aug
	23-Sep
	27-Jun
	29-Jul
	30-Aug
	23-Sep

	0 lb/ac
	25380
	3195
	160
	110
	25060
	4655
	714
	169

	27 lb/ac
	27560
	8564
	735
	257
	26010
	7995
	732
	231

	53 lb/ac
	26990
	9963
	838
	291
	25660
	7518
	138
	40

	77 lb/ac
	27060
	8658
	1030
	303
	27450
	8050
	646
	233

	102 lb/ac
	27250
	9986
	437
	370
	27480
	8917
	574
	278

	127 lb/ac
	27740
	11310
	1122
	273
	26980
	8339
	234
	131

	Probability
	0.702
	<0.001
	0.134
	0.618
	0.090
	0.028
	0.674
	0.667

	LSD (0.05)
	ns
	2113
	ns
	ns
	2029
	2583
	ns
	ns


Figure 1. Nitrates in irrigation water, drainage water, and  ground water under sprinkler and flood irrigated sugarbeets in 2005. Each ground water value is an average concentration from four wells.
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Because of loss of personnel, ground water sampling wells were not installed in the plots until the early part of July, about six weeks after sugarbeets were replanted.  At that time, ground water nitrate-N was less than 2 ppm under both sprinkler and flood irrigation (Figure 1).  Concentration of ground water nitrate-N increased under flood irrigation to a high of about 5 ppm in late August, then dropped. Ground water nitrate-N concentration under sprinkler irrigation increased slightly, with the highest concentration of just over 2 ppm at the end of August. The highest concentration of nitrate-N under both sprinkler and flood irrigation was detected on August 22, and corresponded with the highest nitrate-N concentration in the drainage ditch.  Nitrate-N concentration in irrigation water was never greater than 0.1 ppm.  
Summary:  Sugarbeets grown under sprinkler irrigation achieved greatest root and sucrose yield with lower rates of available N than sugarbeets grown under flood irrigation. Sprinkler irrigated sugarbeets had greater loss to molasses than flood irrigated sugarbeets at all rates of applied N. A higher concentration of nitrate-N was detected in ground water under flood irrigation than under sprinkler irrigation.
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