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July/August 2004
Mid and Late Summer Updates, Peach Nutrition & New Walnut Varieties
Save Money - Leaf Analysis

Results from July leaf samples for assessing tree nutrition can help save you dollars. Sampling leaves is a relatively inexpensive way to determine nutrient deficiencies, toxicities or excesses.   By designing your fertilizer program to match the tree’s nutrient needs, excessive fertilizer use can be eliminated. This is a practice I discuss every year because of the return on your dollar invested.  Make an effort to take leaf samples this year especially if you have never done leaf analysis or it has been two years or longer since last sampled.  Annual sampling is recommended to help pinpoint any developing nutritional problems in your orchard. 

Points to remember when sampling
♦
Sample in July (August for pistachio) when nutrient levels in leaves are relatively stable
♦
Test annually for nitrogen, potassium and zinc
♦
Check for any other suspected deficiencies or toxicities

♦
Each sample should be of the same variety, age, rootstock and soil

♦
Take comparison samples between poor vs. good trees

Peach ~  select 60-80 mid-shoot leaves from moderately vigorous fruiting shoots
Walnut ~ select 25-30 terminal leaflets from spurs or from the middle of moderately growing shoots
Kiwifruit ~ select 25-30 mature leaves, just past the fruit on the shoot

Put leaves in paper bags and keep them cool until they are delivered to the lab.  We have a list of laboratories that do plant, soil and water testing in our office. 
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Critical Nutrient Levels
Based on July leaf samples
	Cling Peach
	Walnut
	Kiwifruit


	% Nitrogen (N)

Deficient below

Adequate
	2.4

2.6-3.5 (1)
	2.3

2.4-3.2
	1.6

2.2-2.8 (2)

	% Potassium (K) (3)
Deficient below

Adequate over
	1.0

1.2
	0.9

1.2
	1.0

1.5

	% Magnesium (Mg)

Adequate over
	0.25
	0.3
	0.3

	% Calcium (Ca)

Adequate over
	1.0
	1.0
	2.0

	% PPM zinc (Zn)

Adequate over
	20
	18
	15

	% Chloride (Cl) (4)
Excess over
	0.3
	0.3
	1.1

	% Sodium (Na) (4)
Excess over
	0.2
	0.1
	(?)


Adequate levels for all orchard crops: 

Phosphorus (P) 0.1- 0.3%; Copper (Cu), over 4 ppm; Magnesium (Mn), over 20 ppm.

(1) Best to keep around 2.8-3.0%

(2) 2.5% or lower is recommended to maximize storage potential

(3) K levels between deficient and adequate are considered (low( and may cause reduced fruit sizes in some years.

(4) Excess Na or Cl cause reduced growth at the levels shown; leaf burn may or may not occur when levels are higher

Peach Tree Nutrition

R. Scott Johnson, UC Extension Specialist, UC Kearney Agricultural Center
Beginning in the year 2000 we initiated a study on the nutrition of peach trees planted in large tanks filled with sand. Since the sand contains only small amounts of most nutrients, we were able to manipulate levels within the trees by controlling the fertilizers applied to each tank. Now we have established a wide range of nutrients from one tree to another and have been able to study the effect of these nutrients on flowering, fruit set, fruit size, fruit quality and tree growth. This article provides a brief summary of some of our more practical results so far. 

♦
Leaf Sampling ~ A leaf sample taken in June or July, and sent to a lab for nutrient analysis, has always been a useful tool for diagnosing the nutritional status of fruit trees. The sand tank experiment has helped us improve the results of this procedure and also point out how valuable it is. First, some of the deficiency thresholds we have used in the past appear to be too high or too low. These will be mentioned in the discussion for each nutrient. Second, we have repeatedly measured the effect of a nutrient deficiency without seeing any leaf symptoms. Thus, only a leaf sample will reveal the problem.  We recommend leaf samples be taken in an orchard at least every couple of years so the proper nutrient levels can be maintained. 

♦
Individual Nutrients ~ We have been able to develop deficiencies of most of the essential nutrients. For this article we will focus on just nitrogen, zinc, boron and calcium. A complete report will be published elsewhere. Contact the project leader (sjohnson@uckac.edu) for more detailed information. 
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♦
Nitrogen (N) ~ Nitrogen is the one nutrient that needs to be added almost every year to peach orchards.  Both too much and too little can cause problems, so it is important to monitor the amount carefully. Too much N leads to excessive vegetative growth, poor fruit color and increased susceptibility to pests and diseases. Too little N reduces fruit size and vegetative growth, but fruit quality is improved. The N deficient trees in the sand tanks have always produced fruit with excellent color and finish. Furthermore, the reduction in fruit size has not been nearly as great as for other nutrients. Therefore, it’s generally better to keep leaf N levels in the lower range. We have found June-July leaf values of 2.8 to 3.0 % N are about right for the combination of good production and good quality. Higher values may be needed for heavy producing late varieties. 

♦
Zinc (Zn) ~  Zinc deficiency is quite common in peach orchards. Symptoms include yellow mottling of leaves between the veins, narrow leaves with wavy margins especially at the shoot tip, defoliation of older leaves and a reduction in fruit size. We have seen these symptoms in the sand tank trees, but generally only when Zn levels in June-July leaf samples dropped below 10 to 12 ppm (published threshold is 15 ppm). Some trees have tested as low as 5 ppm Zn without showing leaf symptoms other than reduced vigor and smaller fruit size. Zinc deficiency can easily be corrected with foliar sprays in the fall or dormant periods. 

♦
Boron (B) ~  Boron deficiency can also occur in peach trees but we have never been able to identify leaf symptoms.  It reduces both fruit set and fruit size. In the sand tanks, B deficiency has been severe enough to reduce fruit set to almost zero and greatly decrease fruit size. Generally the effects have been observed at leaf B levels below 25 ppm (published threshold is 18 ppm). We have not had much experience correcting B deficiency but others have reported good results with foliar sprays at just a few pounds per acre. Soil applications are also effective, but be careful about applying too much or too often. Boron toxicity is easy to induce in peach trees and has been reported at leaf levels as low as 50 ppm. 

♦
Calcium (Ca) ~  Calcium is an important component of cell walls. Thus, when it is deficient, it can cause fruit disorders such as cracking, tissue breakdown and greater disease susceptibility. We have seen some of these disorders in fruit in the sand tanks when June-July leaf levels dropped below about 1% Ca. However, we have never seen leaf Ca levels this low in commercial orchards and no one has ever reported Ca deficiency in field grown peach trees. Therefore, there appears to be no need to apply fertilizers in the field to correct a deficiency. Furthermore, we have conducted several trials applying various foliar calcium products to healthy commercial peach orchards and have not yet seen an improvement in fruit quality, storage ability or disease resistance. 

♦
Future research ~ We are continuing to conduct research on other nutrients as well as applying the results from the sand tanks to commercial orchards. Hopefully, much valuable information will be generated from this project. Currently, our focus is on improved methods of evaluating tree nutritional status. We are working on a very promising approach of sampling trees during the dormant period so corrective measures can be taken in the early spring before any deficiencies develop. 

Pest Updates

Weekly updates for codling moth on walnuts and oriental fruit moth and peach twig borer on peaches can be found through the pest tracker.  You can subscribe to the pest tracker (also this newsletter) through our website at http://cesutter.ucdavis.edu or through email by sending your email address to jkhasey@ucdavis.edu.  The pest tracker is also posted in our office on Wednesday.

Walnut Husk Fly ~ Some walnut growers have already sprayed for walnut husk fly.  Continue to monitor husk fly sticky traps throughout the summer and early fall.  Look for large increases in 
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fly numbers and for females with eggs.  Once females with eggs are found, a spray needs to be applied within 5 days (assuming frequent trap checking and a standard insecticide is used, not GF-120 that requires a different spray timing).  To learn how to trap, sex flies and detect females with eggs, you can check out the video “Walnut Husk Fly: Biology, Monitoring & Control Strategies” from our office.   

Irrigation & Over Irrigation
Irrigating tree crops is a balancing act. Trees should not be water stressed for optimum yield and fruit quality.  July and August are high water use months for tree crops.  Do not allow trees to become water stressed now, which for walnuts, can result in poor kernel development and little to no vegetative growth.   Peach trees that become water stressed during late August and early September, are more likely to produce double fruits the following year.  

On the other hand, over irrigating tree crops can cause root death and interfere with nutrient uptake.  In June, several peach orchards and some walnut trees were showing symptoms of what appeared to be mild to severe iron deficiency (interveinal chlorosis in young leaves to very pale leaves and terminal dieback).  We closely examined one peach orchard and one walnut orchard comparing good trees to symptomatic trees.  After taking soil samples, soil cores, back hoeing and stem water potential, we found the leaf symptoms were occurring because the roots were rotted in affected areas. Iron is absorbed only by root tips so it is important to have continual development of new roots that these orchards clearly lacked.  The dying trees in the walnut orchard were in an area where the irrigation water ponded and the trees were being over irrigated.  The peach orchard was on microsprinklers but the grower was running them on 72 hour sets.  Low volume systems are designed to replace the water the tree is using.  Generally they are operated every few days to once a week depending on the month, tree size and emitter or sprinkler output. These systems should never be run more than 18 hours at a set time to avoid problems with root and crown rot. May was also fairly cool and trees did not require as much water as usual. If your trees have similar symptoms, I would encourage you to look at your irrigation program. Please give me a call if you would like help in developing an irrigation schedule as a guideline whether you use microsprinklers, sprinkler or flood irrigation.

Walnuts
♦
Training First Leaf Trees ~ Continue to allow the leader to grow tying it at the tip of the stake and half way down after it reaches above the top of the stake.  Do not head this leader back because lateral buds will be forced to push forming weak branches that must be removed in the winter.  The goal is to attain maximum leader growth (10 feet or more) by the end of the first leaf.  This will develop a strong tree and give you more choices at heading time next spring.  If you are really concerned about wind breakage, then consider only lightly tipping the leader after trees have grown at least 9 feet.  This method should avoid lateral buds from pushing.   Continue to remove sucker growth and prune limbs competing with the leader back to about 6-8 inches.  For hedgerow orchards, the main difference during the first leaf training are that trees are developed with a much shorter trunk than standard trees. 
♦
Nitrogen ~ Complete the last nitrogen applications of the season by late August or early September.  It is particularly important to discourage vigorous growth in young trees as October approaches so they can start hardening off to better withstand autumn frosts. 
♦
Early Harvest ~ Peach harvest started about two weeks early this year and walnut harvest should also start earlier than usual unless we have a 
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hot fall that slows hullsplit.   Walnut trees leafed out and bloomed much earlier than usual with the warm March and April weather.  Keep this in mind if you decide to use the plant growth regulator Ethephon to advance harvest by 7 to 10 days if you want a really early harvest. It needs to be applied at packing tissue brown which should also occur earlier than normal.   Packing tissue brown often occurs around 
the third week of August for Ashley and in early September for Hartley in our area. I would start checking 10-12 days earlier or about August 8 for Ashley and around August 24 for Hartley.  Nut removal is usually around 90% and a second harvest is often needed.  Another approach to using Ethephon is to apply it about 10 days prior to the normal harvest date (that could also be early) to promote one shake harvest.  Stressed trees should not be sprayed and excellent coverage is necessary.    

Janine Hasey, U.C. Farm Advisor



Three New Walnut Varieties Released From UC Walnut Breeding Program
Gale McGranahan, UC Davis Department of Pomology

The University of California has just announced the release of three new walnut varieties from the Walnut Breeding Program.  These will be patented as Sexton, Gillet and Forde.

Sexton (UC90-31-10) is characterized by very high yields on young trees and a harvest date at least one week before Chandler. Sexton leafs out a week before Chandler but has low blight scores and is 100% fruitful on laterals with abundant male and female flowers. Sexton is protandrous but the male overlaps most of the pistillate bloom. Potential pollenizers are Tulare and Chandler.  The nuts are relatively smooth and round with good seals and good strength.  The kernels are light colored, easy to remove from the shell and at 8 grams make up more than 50% of the nut weight.  Sexton has a densely branching canopy and will require substantial training and pruning of young trees to prevent overbearing. Sexton is named after Joseph Sexton who started the walnut industry in Southern California with the planting of Santa Barbara soft-shelled walnuts in 1868 in Goleta.  Sexton’s parents are Chandler for quality, and UC85-8, a Chinese introduction, for yield, size and precocity. The cross was made in 1990.

Gillet (UC95-22-26) has high yields on young trees and a harvest date 10 days before Chandler.  Gillet is protogynous, 100% laterally fruitful and has a very low blight score.  A potential pollenizer is Sexton.  The nuts are somewhat more oblong than Sexton but are similar with good seals and strength, easy to remove light colored kernels and an 8.2 gram nut which makes up over 50% of the nut weight.  Gillet is the most vigorous of the three new varieties.  Gillet is named after Felix Gillet who introduced walnut varieties like Franquette into Northern California near the turn of the century. Gillet’s parents are UC76-80 for quality and Chico for yield. The cross was made in 1995.

Forde (UC95-26-37) also has high early yields and a harvest date that averages 5 days before Chandler but has been moving earlier, up to 10 days before Chandler.  Forde leafs out about 5 days before Chandler and is protogynous, 100% laterally fruitful and has a low blight score.  A potential pollenizer is Sexton. The nuts are oval to round and medium textured with good seal and shell strength.  The large kernels (9 gram) are light and extra light and make up about 54% of the total nut weight.  Forde is intermediate in vigor between Sexton and Gillet.  Forde is named after Harold Forde who was a UC Davis walnut breeder between 1948 and 1978. Forde’s parents are UC61-25 for yield and size, and Chico for yield.  The cross was made in 1995.

