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2009 Kern Spring Citrus Meeting

Tuesday, April 7, 2009  –  1:00 p.m. to 4:30 p.m.

University of California Cooperative Extension Office

Large Conference Room, 1031 S. Mt. Vernon Ave.

Bakersfield, CA 93307
1:00 – 1:10

Registration

1:15 – 1:50

Update on Research with Citrus Thrips and Bean Thrips





Joseph Morse, Professor of Entomology, UC Riverside

1:50 – 2:20

Irrigation Stress and Early-Navel Fruit Maturity





Craig Kallsen, Citrus and Pistachio Farm Advisor,

UC Cooperative Extension Farm Advisor/Kern County

2:20 – 2:55

Citrus Stubborn, Its Vectors and Spread





Ray Yokomi, Research Plant Pathologist





Agricultural Research Service, USDA





Parlier, CA.

2:55 – 3:10

Break

3:10 – 3:45
The Glass is Half Full: Update on Asian Citrus Psyllid and Citrus

Greening Disease and Citrus Research Board Operations

MaryLou Polek, Vice President of Operations, 

Citrus Research Board

3:45 – 4:20

Scale Insects and Their Control in Citrus




Beth Grafton-Cardwell, Director, Lindcove Research and 





Extension Center and Extension Specialist & Entomologist,

Kearney Agricultural Research and Extension Center
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Navel Orange Regulated Deficit Irrigation – Who says that there is No Such Thing as a Free Lunch?

The technique of improving or maintaining crop yields and quality by reducing or regulating irrigation during distinct crop developmental growth stages or periods is referred to as ‘regulated deficit irrigation’ or simply ‘RDI’.  Matching the right regulated deficit irrigation strategy to a navel orange variety can improve fruit quality and reduce irrigation.  So says Dr. David Goldhamer, University of California Irrigation Specialist at the UC Kearney Agriculture Center.  Dr. Goldhamer has spent the past quarter of a century measuring evapotranspiration requirements of many key perennial fruit and nut crops in the San Joaquin Valley of California.

Some evidence suggests that maturing navel orange fruit subjected to rapid fluctuations of temperature in May and June, may be more susceptible to ‘puff and crease’ which is a malady of the rind and which can severely reduce fruit quality.  If so, oranges maturing in the San Joaquin Valley of California this season should demonstrate more puff and crease at harvest in response to the large and rapid temperature fluctuations experienced by the crop early this season.  Some varieties of navel orange, such as Frost Nucellar, are more susceptible to puff and crease than other varieties.  Dr. Goldhamer found over a three year period (from 1998-2000) that irrigating Frost Nucellar navel orange trees at 50% of full citrus evapotranspiration (ET) during the period from May 15 to July 15 decreased the number of fruit with puff and crease from 30% in the fully irrigated trees to 10 % in the RDI trees.  This difference increased the percentage of fancy fruit from 22% to 35% of the pack out.  Yield, fruit number and fruit size were not affected by RDI and approximately eight inches of water was saved on average every year over the three years of the trial.  For RDI to be conducted effectively, growers must have the ability and tools to estimate citrus ET, water application rates, soil-water holding capacity, irrigation application rates and crop water stress accurately.  For those familiar with an instrument called the ‘pressure bomb’, Dr. Goldhamer suggests irrigating at 50% ET beginning in mid-May until a mid-day shaded leaf-water potential of –20 bars is attained in the trees, at which point the trees can be returned to full irrigation.

Late-maturing navel orange quality has also been improved by RDI.  In an experiment conducted by Dr. Goldhamer from 2004-2006, in an orchard of Lane Late navels, the targeted RDI for the water stressed trees was 50% of full citrus ET and the stress was applied evenly throughout the season.  During the season from June through October, mid-day shaded leaf-water potentials of lower than –30 bars were recorded regularly with the pressure bomb.  At harvest, RDI oranges peaked on the desirable sizes 56 and 72 compared to the overly large sizes 24 to 40 in the oranges irrigated at full citrus ET.  The RDI treatment did not result in a reduction in yield.  The RDI trees grossed an average of $6220 versus $3610 an acre as a result of reduced fruit granulation and the improved size distribution.  Substantial water savings also accrued.  On average for the three-year experiment, the RDI trees were irrigated annually with an average of 17 inches of water compared to the normal 37 inches.

In a drought year there is probably no better news than hearing that not only will a water-shortage not hurt you but, for those with the right navel orange variety and the knowledge to regulate deficit irrigation, might actually improve profitability.

Utilizing Recent Irrigation Research Requires Measuring Plant Water Status with a Pressure Chamber

The pressure chamber, also known as the pressure bomb, is a device equipped with a small gas cylinder, high pressure gauge, and a thick-walled metal chamber with a top in which a plant leaf petiole can be sealed.  The amount of pressure that is required to force water from the cut base of a pressurized leaf or petiole provides an estimate of the water status of the plant.

Over the past two decades much of the irrigation research conducted on perennial fruit and nut crops in California, and much of the world, has used pressure chamber measurements of plant water status as the key indicator of the degree of water stress experienced by a tree.  Some of this research has focused on improving or maintaining crop yields and or quality by reducing irrigation during certain crop developmental periods.  Saving water and improving fruit and nut quality by reducing irrigation in this manner is referred to as ‘regulated deficit irrigation.’  Researchers use specific plant water potential measurements, usually measured in ‘bars’ of pressure in the U.S.A., as triggers for beginning or ending periods of deficit irrigation.

Many growers continue to estimate crop irrigation needs by measuring water depletion in the soil adjacent to the plant, or by measuring weather variables that estimate crop evapo-transpiration requirements.  While these methods can provide excellent results, they do not measure the water status of the plant as directly and immediately as the pressure chamber does.  Soils vary considerably in ability to provide water to the tree, and similar levels of soil water depletion do not usually result in the same degree of stress to the tree.

For growers to fully realize the benefits in water saving and fruit and nut quality that irrigation research tied to crop water status appear to promise, purchasing a pressure bomb and developing experience with it is required.  Growers, understandably, have been reluctant to use pressure chambers.  The pressure chamber is relatively expensive compared to the cost of tensiometers, for example (however, not so in comparison to possible water savings and improvement in crop yield possible with regulated deficit irrigation).  The pressure chamber requires training for proper operation and some experience in its use for those that will interpret the results from the field.  The pressure chamber, also, is not a stand alone instrument.  The grower will still have to measure soil water depletion in order to schedule the amount of water necessary to refill and/or leach the plant root zone.

The time has come for more growers to begin applying and fine tuning the impressive store of new information that agricultural researchers have been developing related to plant water stress and regulated deficit irrigation in many fruit and nut crops.  A pressure chamber will probably be required to do that effectively.

Citrus Nitrogen Fertilization 

Spring is the best time to apply nitrogen to citrus.  Research has shown that the demand for nitrogen in citrus is highest from bloom through June and most of the supplemental nitrogen fertilizer should be applied during this time period.  Citrus growers commonly apply about 1/10 to 1/4 of the annual nitrogen requirement foliarly in pre-bloom and post-bloom low-biuret urea sprays (when trees have tender new leaf flush is on the trees, limit sprays to 10 pounds or less of low-biuret urea per 100 gallons of water).  Post-bloom foliar sprays are commonly included with certain pesticide treatments after petal.  Additional nitrogen is applied through the irrigation system at intervals through the growing season beginning in March and usually ending sometime in July or early August.  Late summer and fall applications of nitrogen in the San Joaquin Valley and interior desert regions tend to retard winter dormancy and promote vegetative growth susceptible to freeze damage.  Fall or winter applied nitrogen, especially on light sandy or sandy-loam soils is subject to loss through the soil profile as a result of winter rains and irrigation water run during frost protection.

Citrus responds readily to nitrogen nutrition.  Current and past research shows that if orange fall leaf-tissue analysis is maintained in fall-sampled citrus leaves between 2.4 and 2.6 % nitrogen on a dry-weight basis for oranges, and between 2.2 and 2.4 % for lemons, a good balance is struck between yield, size and fruit quality.  The evidence linking nitrogen to puff, crease, smaller fruit size and staining does exist, but these negative effects are most significant at nitrogen levels greater than 2.6 % nitrogen.  Some growers have decreased nitrogen applications for several years in the hope of improving fruit size and quality and now may have leaf-tissue analysis below 2.0 %.  Research has shown that nitrogen deficiencies this severe in oranges will result in considerable yield losses.

Nitrogen can certainly be applied in excessive quantities.  Excessive nitrogen is not only associated with fruit size and quality problems, but also with water contamination.  How much nitrogen the citrus grove requires is a function of variety, irrigation scheduling and system efficiency, rootstock, tree age, productivity, vigor, and the efficiency of how it is applied.  For mature trees, at tree densities normally encountered in commercial groves, nitrogen requirement is most accurately calculated on a ‘per acre’ and not a ‘per tree’ basis.  As a result of crowding and mutual shading, a closely spaced tree will use less nitrogen than one in a more open planting, but since there are more trees per acre the closely spaced trees will use a similar quantity per acre than the more open planting.

What would be the nitrogen requirement per acre of a grove of 25-year-old drip–irrigated Washington navel orange trees on Carrizo rootstocks that yield 650 cartons/acre of fruit?  If we assume good irrigation efficiency and scheduling, growers who apply the bulk of their nitrogen through frequent but small injections of fertilizer through the irrigation system (six or more times through the season) with the rest applied foliarly, may maintain tree health, high fruit yield and quality of mature navels with as little as 80 pounds of actual nitrogen per acre.  Those who apply nitrogen foliarly and then split the remaining nitrogen application among two or three fertigations will probably require a total of 100-125 pounds of actual nitrogen per acre for mid-season and late navels and only 80 to 100 pounds for the relatively non-vigorous early navels.  The use of significantly more nitrogen than this to maintain leaf nitrogen levels in the 2.4 to

2.6 % range would suggest deep leaching of nitrogen through excessive irrigation may be occurring either through poor water scheduling or poor water distribution uniformity within the orchard.  Past research by Drs. Lund and Arpaia with the University of California have shown that relying totally on foliar application of nitrogen will produce a tree with a thin leaf canopy.  Application of nitrogen in furrow irrigated citrus is usually less efficient than with low-volume systems and annual nitrogen application rates may climb to 200 or more pounds per acre. 

In spring flush leaves, some empirical data suggests that each tenth of a percent of leaf nitrogen by dry-weight over and above 2.5 percent nitrogen is equivalent to the storage of approximately 10-15 pounds per acre of nitrogen in the trees.  Trees in an efficiently irrigated high-yielding orchard in which leaves produced in the spring are analyzed and test 2.5 in September, will probably require about 120 lbs. of nitrogen per acre the following season to produce a good yield and maintain 2.5 % of nitrogen by dry weight in leaves the following fall when retested.  Trees in an orchard in which spring flush leaves test 3.0 % in September, will probably require a total seasonal nitrogen application of only 60 lb/acre the following season to produce a good yield of fruit and maintain leaf-nitrogen content of 2.4 - 2.6 % when sampled that fall.  Conversely, trees whose leaf tissue contains only 2.0 % leaf nitrogen in the fall will probably require approximately 180 lbs of nitrogen per acre to bring leaf levels to 2.4 - 2.6 %

the following year.

In some areas, well water can supply a significant amount of the nitrogen requirement, and growers should know the nitrogen content of their irrigation water.  Nitrogen stored in the soil or present in organic amendments can substitute for chemical sources.  However, some organic amendments can be sufficiently low in nitrogen (as those derived from yard waste) that their microbial degradation can actually induce a temporary nitrogen deficiency in a grove that would otherwise have sufficient nitrogen.   One of the biggest problems encountered by growers producing certified organic citrus is maintaining nitrogen nutrition.  Fish oil, compost, and organic liquids that meet certification requirements, and that have high nitrogen to carbon ratios, are some of the products used by organic growers to meet tree nitrogen needs.

Critical levels for leaf-nitrogen for some varieties of citrus, like the grapefruits, pummelos, pummelo x grapefruit hybrids and the mandarins are not well established.  The high-yielding grapefruits and their pummelo cousins and crosses, appear to have slightly higher nitrogen requirements than oranges, probably as a result of their vigorous vegetative growth habits and prolific yielding characteristics.  Trees of equivalent age will generally have a higher nitrogen requirement if grown on a vigorous rough lemon rootstock, for example, than if grown on trifoliate rootstock.  Likewise anything that reduces tree growth and yield, such as water stress, late-stage rootstock/scion incompatibility, shallow soils, disease, or severe insect infestations, will reduce nitrogen requirements.

By keeping nitrogen as a nutrient and not a pollutant, the tree, the grower’s bottom line, and the environment, will all come out looking a lot better in 2009.

Asian Citrus Psyllid

Continue to be on the lookout for the Asian Citrus Psyllid (a.k.a. ACP).  Asian citrus psyllid, if infected with the HLB bacterium, spreads a fatal disease of citrus called Huanglongbing (HLB).  I fully expect a member of our cadre of alert, vigilant, knowledgeable, effective, and under-appreciated (and yes, probably underpaid) citrus PCAs to be the first to find and identify this pest if it ever attempts to insert a possibly HLB-infected beak into a Kern County citrus tree.  Louisiana, which has had ACP for a number of years, apparently now, has HLB-infect psyllids spreading HLB to citrus.  In California, an ACP find has been reported in Imperial County close to the Riverside County line, so concern over this pest continues at a high level.  Dr. MaryLou Polek with the Citrus Research Board will be providing background and an update on this pest at the 2009 Kern Spring Citrus Meeting on April 7 (for meeting details see the front page of this newsletter).
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