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UC Cooperative Extension 
Water Conservation, Alfalfa, Forages, Biofuels and  

Other Agronomic Crops Field Day  
Thursday, April 17, 2014 at the Desert Research & Extension Center (DREC)  

Agenda 

7:30 AM:  Registration 
8:00 AM:  Begin Field Day 

Stop I:  Sugar Beet, Oil Crops and IR-4 
8:10:  Irrigation & fertilizer interactions, Steve Kaffka (UCD) 
8:25: Oil crops, Steve Kaffka (UCD)/Nicholas George (UCD) 
8:35:  IR-4 what it is & activities, Brent Boutwell (UCCE Imperial) 

Stop II:  Alfalfa and Irrigation Practices 
8:45: Alfalfa subsurface drip projects, Khaled Bali (UCCE, Imperial), Dan Putnam (UCD), Oli Bachie 

(UCCE Imperial) 
8:55: Crop rotation work with alfalfa, Dan Putnam & Sam Wang (UC DREC) 
9:05: Deficit Irrigation possibilities, Dan Putnam & Khaled Bali 
9:15 Current research & extension efforts in agricultural water management, Daniele Zaccaria (UCD) 

Stop III:  Alfalfa Varieties, Sweet Corn  
9:25: Alfalfa varieties, Dan Putnam 
9:35: Sweet corn and pickling cucumber trials in the low desert, Sam Wang 

Stop IV: Wheat, Sorghum, Biofuels, Cotton, Water & Irrigation, & Nematodes 
9:45: Durum wheat , Oswaldo Chicaiza (UCD) 
9:55: Sorghum forages for California, Jeff Dahlberg (UC KARE) 
10:05: Environmental costs of purpose-grown sorghum and energy cane as potential 

lignocellulosic feedstocks, David Grantz (UC KARE) 
10:15:  Simulated cotton crop damage trials, Oli Bachie 
10:25: Automation of surface irrigation systems, Khaled Bali, Tom Gill (US Bureau of 

Reclamation), Dale Lentz (US Bureau of Reclamation ) & Jim Conley 
10:35: Commercial automation gate, Allen Jackson (Rubicon Water) & Khaled Bali 
10:45: Irrigation water, Dean Currie 
10:55: Demonstration of AquaMonςRSVP radio communication and web  reporting systems 

from the SIMAS flood irrigation sensors,  Frank  Stempski (Cermetek Microelectronics) 
11:05:  Demonstration of cultivator & planter for minimum tillage practices, Rick Cesena 

(tillage company, Ceseña Dist., Co) 
11:15: Cyst nematodes of sugar beet, Oli Bachie 

Stop V: Olives, Alfalfa Insect Pests 

11:25: Olive production and water use in Imperial Valley, Khaled Bali 
11:35: Blue alfalfa aphids and control, Eric Natwick (UCCE Imperial) 
11:45: Insects of Palo Verde, Vonny Barlow (UCCE Riverside) 

12:00:  Lunch 
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Speaker Biographies 

Alan Jackson is an irrigation engineer at Rubicon Water, www.rubiconwater.com 

Dale Lents is an Agricultural Engineer at US Bureau of Reclamation, Denver, Colorado 

Daniel Putnam, PhD is an Alfalfa and forage crops systems specialist. His specialties include forage 

quality and utilization, alternative field crops, cellulosic energy crops and crop ecology. 

Daniele Zacaria, PhD is an Assistant Cooperative Extension Specialist in the Department of Land, Air and 

Water Resources at UC Davis. He served as scientific officer at the International Center for 

Advanced Mediterranean Agronomic Studies in Italy before joining the UC Davis.    

David A Grantz PhD, is a UC Plant Physiologist & CE Specialist at Kearney Agricultural Center.  His 

research specialties include Air pollution, Ozone, Environmental Crop Physiology, and Biofuel 

Feedstocks.   

Dean Currie is a Customer Service Coordinator at Imperial Irrigation District, Imperial, CA www.iid.com 

Erick Natwick is a UC Coperative Extension Imperial County Entomology Advisor 

Frank Stempski is a sales rep/engineer at Cermetek Microelectronics, http://www.cermetek.com/ 

Guangyao (Sam) Wang, PhD is a UC Cooperative Extension Vegetable Crops Specialist & Director at 

Desert Research & Extension Center.  Prior to this position, Wang served as a cropping systems 

specialist and assistant professor at the University of Arizona in the Maricopa Agricultural Center.   

Jeff Dahlberg, PhD is the director of the UC Kearney Agricultural Research and Extension Center in 

Parlier, California. He served as research director for the National Sorghum Producers and the 

United Sorghum Check off Program.    

Khaled Bali, PhD is the UC Cooperative Extension Imperial County Director and  Irrigation/Water 

Management Advisor.  

Oli Bachie, PhD is a UCCE agronomy advisor for Imperial, Riverside & San Diego Counties.  Prior to 

becoming an Agronomy advisor, he worked as an assistant research specialist for the UC Riverside 

Department of Nematology.   

Oswaldo Chicaiza, PhD is a Staff Research Associate and wheat breeder at the Department of Plant 

Sciences, UC Davis, www.ucdavis.edu 

Rick Cesena is the owner of a tillage company, Ceseña Dist., Co. Stockton Ca. Empresas Ceseña, Mexciali 

Baja CA. 

Stephen Kaffka, PhD is Director of the California Biomass Collaborative and extension specialist in the 

Department of Plant Sciences at the University of California, Davis. He is chair of the BioEnergy 

²ƻǊƪ DǊƻǳǇ ŦƻǊ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ /ŀƭƛŦƻǊƴƛŀΩǎ 5ƛǾƛǎƛƻƴ ƻŦ !ƎǊƛŎǳƭǘǳǊŜ ŀƴŘ bŀǘǳǊŀƭ wŜǎƻǳǊŎŜǎΦ    

Thomas Gill is an Agricultural Engineer at US Bureau of Reclamation, Denver, Colorado  

Vonny Barlow is a UCCE Entomology/IPM /Crop production Advisor for Riverside County 

https://owa.ucdavis.edu/owa/redir.aspx?C=G_EZqjFvCk2YvutzfuGqHU6G5baIIdEIwoUM8ah8Ac5BIlnntATHnw-aPJ4G5b1MutMv9wBXkrI.&URL=http%3a%2f%2fwww.rubiconwater.com
https://owa.ucdavis.edu/owa/redir.aspx?C=G_EZqjFvCk2YvutzfuGqHU6G5baIIdEIwoUM8ah8Ac5BIlnntATHnw-aPJ4G5b1MutMv9wBXkrI.&URL=http%3a%2f%2fwww.iid.com
http://www.cermetek.com/
https://owa.ucdavis.edu/owa/redir.aspx?C=G_EZqjFvCk2YvutzfuGqHU6G5baIIdEIwoUM8ah8Ac5BIlnntATHnw-aPJ4G5b1MutMv9wBXkrI.&URL=http%3a%2f%2fwww.ucdavis.du
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Drip Irrigation of sugarbeet in the Imperial Valley:  Can drip 

irrigation save water and also help improve nitrogen 

management of sugarbeets?  Will it be cost effective? 

Steve Kaffka, Khaled Bali, and Oli Bachie1 

Sugar beets are a deep rooted crop well-adapted to the Imperial Valley.  They are 

planted in fall and harvested starting until April and until mid-July.  Average yields 

are the highest in the world, but water use for full season beets can be high.  They 

are susceptible to root rots in the hot weather at the end of the growing season.  

Drip irrigation is becoming increasingly more common in the central Valley of 

California, but is still uncommon in the Imperial Valley.  With drought affecting 

the state and the entire Colorado River System, improved water use efficiency 

may make drip irrigation a prudent choice in the Imperial Valley.  This trial 

investigates the performance of drip irrigation systems for sugarbeet in the IV. 

Table 1.  Sugarbeet water use in California (ETc).  (data from diverse sources). 

 

                                                           
1
 Department of Plant Sciences, UC Davis; Imperial County Cooperative Extension; Imperial Valley Cooperative 

Extension.                                                                                                                      DREC Field Day, April 17, 2014. 
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Drip irrigation has been shown to improve water use efficiency in other crops, and 

also is correlated with improved yields.  Tomato yields especially have improved 

from the use of drip irrigation.   There is a range of observed efficiencies 

associated with irrigation systems.  Drip systems avoid runoff and may reduce 

losses to tile drainage in the Imperial Valley.  Buried drip systems will reduce 

losses from direct soil evaporation.   Crop water use (ETc) will remain the same.  

Avoided losses may be 10% to 20 % if surface irrigation is inefficiently managed. 

Table 2.  Range of observed irrigation system efficiencies in California (Hansen, 2011) 

 

 

Characteristics of different Irrigation systems: 

Gravity (surface) irrigation:  Low capital cost, low labor cost to operate, difficult 

to manage efficiently,  trial and error approach, Surface runoff can cause water  

quality problems  

Sprinkler irrigation:  Moderate capital cost, low to moderate labor costs to 

operate, easy to manage, efficiency limited by wind effects and sublimation 

Micro-irrigation (drip):  High capital costs, precise application of water 

throughout a field, moderate labor costs, easy to manage, but maintenance and 

repairs needed, highly susceptible to emitter clogging. 
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Three levels of drip irrigation are being compared to full irrigation of a set of 

furrow irrigated plots.  Target irrigation amounts are 60%, 80% and 100 % of 

surface applications (full crop ETc), estimated using CIMIS.   

 

Fig. 1.  Plot layout, 2013-14 sugarbeet irrigation trial. 

 

 

 

 

 

 

 

 

 

COLUMN

North

GAP

ROW 25 21 17 13 9 5 1

1 160 160 160 160 220 220 0 0 0 0 160 160 220 220

26 22 18 14 10 6 2

2 0 0 0 0 100 100 220 220 100 100 100 100 0 0

27 23 19 15 11 7 3

3 100 100 220 220 0 0 160 160 220 220 0 0 100 100

28 24 20 16 12 8 4

4 220 220 100 100 160 160 100 100 160 160 220 220 160 160

6 rows 6 rows 6 rows 6 rows 6 rows 6 rows 6 rows 6 rows 6 rows 6 rows 6 rows 6 rows 6 rows 6 rows

8 7 6 5 4 2 1

100%

Drip Surface Drip

Block 2 Block 1

100% 60%

Block 8 Block 7 Block 6 Block 5 Block 4

80% 100% 60% 80%
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The interaction between irrigation and optimum nitrogen fertilizer is also being 

evaluated.  The proper amount of fertilizer nitrogen depends on the estimated 

yield and time of harvest and the amount of residual nitrogen present in the field 

at planting.  Proper fertilization of sugarbeet is challenging.  The crop is in the 

field for 7 to 10 months, it is deep rooted and efficient at recovering fertilizer left 

behind by previous crops, and should be nitrogen deficient at harvest to ensure 

high sugar contents in roots and plow levels of impurities which interfere with 

sugar extraction at the factory.  Drip irrigation systems should make in-season 

fertilizer application much more effective than water-run applications, and allow 

farmers to cut back on fertilizer early in the season and apply fertilizer as needed 

during the season, reducing total amounts applied. 
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Drip irrigation may make the petiole testing system a more effective guide to in-

season fertilization. 

 (July, B4430)
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Crop nitrogen uptake from previous work in the Imperial Valley at the DREC.  

(Kaffka, Sugarbeet Fertilizer Management in the Imperial Valley_UC ANR- 80xx, 

forthcoming). 

Other potential benefits of drip systems: 

Root Rots are common in the Imperial Valley late in the season, especially during 

extremely hot weather, when the need to irrigate also can stimulate rots.   

Sometimes whole fields are abandoned.   After harvest in July, we will continue 

irrigating beets in this trial until early August, to test whether or not drip irrigation 

reduces root rots in late season beets.  If drip irrigation reduces rots, it might be 

preferentially used for later season crops.  It may also be possible to apply 

systemic pesticides for later season insect control through the drip system and 

reduce the amounts used and losses to surface water and worker exposure.   
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Winter oilseeds as alternative crops for California 

Nicholas George, Joy Hollingsworth, Oli Bachie & Steve Kaffka 

Winter crops are advantageous for California farmers because they grow during times of lower 

transpiration and can make use of rainfall, however California has few economically viable cool-season 

crops. Canola (Brassica napus) and camelina (Camelina sativa) are oilseed crops that could diversify 

winter rotations. Our project, funded by UC ANR, is evaluating the potential of these species as crops for 

California growers. 

 

   
Young camelina  & canola, Paso 

Robles. 
Canola in full bloom, Davis. Camelina ready for harvest, Five 

Points. 
 

 

Harvesting canola, DREC, Holtville. 
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Canola is the third most important oilseed globally, with well-established industries in Canada, Europe 

and Australia. It is frequently used as a break-crop to diversify otherwise cereal-dominated cropping 

systems. Canola has several markets that could be exploited by California growers including food grade 

oil, biodiesel production and livestock feed. Prices for canola seed in early April range from $450 to $500 

per ton.  Seed oil content varies from 38% to 45%.  The cost of production will be approximately similar 

to wheat. Current demand for both canola oil and seed meal in the United States exceeds domestic 

production so there is scope to meet more of this demand using local production.   

 

  
US canola oil production vs imports US canola seed meal production vs imports 

Relative to other oilseeds, canola has received the greatest research and development effort and is 

generally the highest yielding, but canola can be unreliable in medium to low rainfall conditions and 

there are also regions of the state where canola may not be compatible with existing rotations. 

Camelina can be planted later and matures sooner than canola, and yields more reliably under dry and 

low nutrient conditions. It may be an alternative option for some growers. 

 

 In the 2013-14 season our research group planted 34 canola varieties and 9 camelina varieties at the 

Desert Research and Extension Center. The figure below shows the trial performance relative to the 

average yield achieved at four sites in the 2013-13 season. To protect intellectual property the variety 

names are not given. Twenty varieties of canola did poorly, producing no harvestable seed due to heavy 

lodging, immaturity or uneven seed ripening. Fourteen canola varieties produced harvestable seed, and 

a number of these performed exceptionally well, with the best canola variety producing close to 5000 

lbs/acre. By way of comparison the average canola yield in North America is around 1800 lbs/acre. The 

camelina varieties all produced harvestable seed, with yields of between 1000 and 2000 lbs/acre, which 

is approximately average for camelina in the state.  
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Average canola & camelina yields across four sites in 

California 2012-2013 
Average canola & camelina yields at the DREC 2013-

2014 
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CHARACTERIZING  THE NITROGEN  BENEFITS OF  

ALFALFA  ROTATIONS  

Dan Putnam (dhputnam@ucdavis.edu), Chris DeBen, Eric Lin, UC Davis, and Sam Wang, UC 

Desert Research and Extension Center, El Centro, CA. 

UC Desert Research and Extension Center Crops Field Day, April 17, 2014 

How much Nitrogen Does Alfalfa Produce? Alfalfa produces a surprisingly high quantity of 

nitrogen (N) per year, the most likely range from about 400 lbs to 700 lbs N per acre in 

California depending upon yield and crude protein 

concentration of the crop (Table 1).  Most of this N is 

removed in the crop, but some portion remains to 

benefit the subsequent crop.  Virtually all (likely over 

80-90%) of this originates from the atmosphere 

through biological N2 fixation. This is valuable since 

alfalfa requires zero fertilizers, but it also valuable to 

meet the N needs of a subsequent crop in rotation.  

But how much ñN-creditò should be given to a grain 

crop in rotation?  

Rotation Studies in California:  Over the past 

several years, we have been conducting rotation 

studies with alfalfa.  Our objectives were to develop an óN creditô recommendation for N 

fertilizers in non-legumes rotated with alfalfa.  Locations are Davis (Yolo County), Parlier 

(Fresno County) and Tulelake (Siskiyou County).  The first data is coming off of the plots this 

spring, and it will continue through 2014 and 2015.   

Analysis:   Rotation Effects between crops are complex.   Rotation is generally thought to be 

highly beneficial, since disease cycles are interrupted, weed infestations may differ, in addition 

to the nutrient benefits of a legume-non-legume rotation.  In this study, we may be able to 

differentiate between an ñN-effectô and the ñnon-Nò effects of rotation, as per the graph shown 

(Figure 1).   The non-N effects may be shown by some increase (or decrease) in wheat yields, 

even after the full N needs of the crop are met in the alfalfa-wheat rotation compared with the 

grains-wheat rotation.  There are also possibly some negative effects, such as allelopathy from a 

rotated crop. 

So far, observations on our field plots in Kearney and Davis show significant benefit from a 

alfalfa-wheat rotation compared with a grains-wheat rotation (rotation of 

wheat/Sudangrass/wheat).  Severe yellowing was observed in the zero N plots following wheat 

16 18 20 22 24 26

Tonnage 2.56% 2.88% 3.20% 3.52% 3.84% 4.16%

(t/a)

1 51 58 64 70 77 83

5 256 288 320 352 384 416

6 307 346 384 422 461 499

7 358 403 448 493 538 582

8 410 461 512 563 614 666

9 461 518 576 634 691 749

10 512 576 640 704 768 832

11 563 634 704 774 845 915

12 614 691 768 845 922 998

Shaded area representas most likely outcome

lbs N/acre

Table 1. Crop removal of Nitrogen at different alfalfa yield and protein levels. 

Shaded area indicates most likely range for California Central Valley locations.

Crude Protein of Alfalfa Forage

%Nitrogen in Forage

Crop Removal of N

mailto:dhputnam@ucdavis.edu
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compared with bright green plots in the alfalfa-wheat zero N plots.  There was a small response 

to N fertilization in the alfalfa-grain rotation while a very large response in the grain-grain 

rotation.  Weôll wait for the final yields to quantify the N benefits of this rotation in 2014, and 

again in 2015. 

Rotation Studies in Arizona:   The main objective of the experiments in Maricopa, AZ was to 

study the effects of alfalfa and tillage on following durum wheat under different N rates. Four 

rates of N fertilizer (0, 30, 60, 90 lb/acre) was applied at 3-4 leaf stage of durum wheat. All plots 

were applied with 60 lb/acre of N at each of jointing, booting, and flowering stage. This 

experiment potentially shows the non-N effects of rotations since there was still a benefit to 

rotations at 270 lbs/a N applications.   

 

 

 

 

 

 

 

 

 

 

 

Figure 1.   Hypothetical results of wheat fertilized at different rates following a non-legume (blue 

diamond) vs. legume crop (red squares).  If rotations are beneficial, the N and rotation benefit can 

be seen at zero N.  The difference between optimum yield without rotation vs. with rotation can 

be considered the N benefit, in this case 75 lbs/acre.  The green triangle represents a hypothetical 

curve where rotation effects (beyond N) are influencing crop yield (such as soil tilth and other 

effects), which is often seen in rotation studies. 
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Figure 2. Tillage & N effects on durum wheat yield and grain protein at Maricopa, AZ in 2009 (Sandy loam soil) 
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