
  

 

Is Walnut Deep Bark Canker on 

the Rise? 

This past summer, I had an unusually large number of 
calls from walnut growers about cracks and/or sap ooz-
ing and black staining on tree trunks and lower scaffold 
branches.  These are symptoms usually associated with 
deep bark canker, caused by the bacterium Brenneria 
rubrifaciens.  This disease is common in Hartley but fair-
ly rare in Chandler and other varieties, so the large num-
ber of calls from Chandler growers seeing these symp-
toms was unusual and of concern.  As it happened, farm 
advisors in other walnut growing regions were also re-
ceiving similar calls. 

The symptoms I and others observed in some orchards 
were indeed similar to those of deep bark canker: longi-
tudinal cracks of various length and depth in the bark of 
trunks and lower scaffolds with profuse watery to black 
stained exudate leaking from them.  In other orchards, 
bark cracking, sap leakage, and staining were less se-
vere, having – at least superficially – more the appear-
ance of shallow bark canker, a more rarely seen disease 
caused by another Brenneria species, B. nigrifluens.  In 
most orchards I visited, the depth to which underlying 
bark tissues seemed affected was intermediate between 
deep bark, where streaking and pitting of the woody lay-
er beneath the bark can easily be found, and shallow 
bark canker, where the cankered tissue extends only 
into the outer layer of the bark. 

I and others collected many samples from affected or-
chards, which were subsequently tested at UC Davis/
USDA ARS for the presence of Brenneria and other bac-
terial pathogens.  The results of those tests showed that, 
while the deep and shallow bark canker species were 
indeed present in a few orchards, the vast majority of 
samples were negative for these pathogens.  A variety 
of other bacteria were isolated from the “negative” sam-
ples, with no clear and consistent pattern of association 
with the symptoms across sites.  As such, our tentative 
conclusion is, most of the bacteria isolated were most 
likely random and incidental “opportunistic colonists” 
utilizing the sap as a food source.  One species that was 
common to a few samples was from a group of bacteria 
implicated in a disease affecting cotton bolls.  Follow-up 
tests to determine if this bacterial species is capable of 
causing disease in walnuts are being considered.  

The “good news” is, the unusually high incidence of bark 
cracking and oozing observed this past season does not 
appear to be the result of a sudden increase in deep or 
shallow bark canker disease in varieties other than Hart-
ley.  The “bad news” is, we are left to speculate about 
the cause.  I would urge growers who observed these 
symptoms in 2014 to mark affected trees and observe if 
and how the number and severity of affected trees 
change over time. 

Joe Grant, Farm Advisor  

February 2015 
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Deep bark canker (left) causes deep cracks in the bark of the 

trunk and lower scaffolds, with profuse watery exudate that 

eventually turns dark and stains the bark. Shallow bark canker 

(right) also cracks and stains the bark, but the cracks are gener-

ally very shallow and bark staining tends to be more spotty and 

localized.  Photos courtesy of UC Statewide IPM Program. 
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Got Potassium? 

Tomatoes may benefit from potassium applications.  
Plant Pathologist Mike Davis and I measured yield re-
sponses as high as 40% when soil levels were below 200 
ppm K.  Our recent tests explored improving tomato plant 
health, initially as a soilborne disease control project.  In 
our first season, a supplemental application of composted 
poultry manure increased yield by 30%.  While not de-
monstrably reducing disease level, we repeatedly ob-
served yield responses to composted manure.  Of the 14 
tests conducted over a 4-year period, 7 of the tests had 
statistically significant yield responses to the supple-
mental compost application.  The control was the ‘norm’ 
for the grower nutrient management practice in their com-
mercial field where each test was conducted.  All tests, 
except for one, were conducted in buried-drip irrigated 
fields.  Compost increased yields when soil K levels were 
below 200 ppm (Table A).  There were exceptions.   

Our treatment list was adjusted as we gathered and pro-
cessed data.  Our focus shifted from disease control to 
nutrient management.  We compared the compost input 
to conventional NPK fertilizer.  An estimated compost-
equivalent rate to the seasonally available NPK level 
served as our ‘compost mimic’ treatment. We also com-
pared a potassium-only input as potassium muriate (KCl).  
Seven of the 14 tests included the comparative treat-
ments: non-supplemented control, composted poultry 
manure, NPK compost mimic and KCl.   

Composted poultry manure provided the highest yield, 
while potassium alone also boosted yields, similar to the 
compost NPK mimic (Table B).  The yield response to 
compost appears to be related to potassium, but there is 
an added contribution beyond NPK.  Compost rates were 
commonly10 tons per acre applied in a 12” band centered 
on the bed top ahead of springtime, seedbed tillage that 
included a PTO-driven, rotary mulcher.  While deeper 
placement would seem more effective, we were not able 

(Continued on page 3) 

Potassium Requirements for   
Tomatoes 

Table A.  Influence of soil K level (in ppm) on processing tomato 
yield response to composted poultry manure, Yolo-Solano,  
2011-2014. 

Potassium is important for vegetative growth, as well as 
fruit yield and quality.  Although K status can have some 
impact on soluble solids or blended color, it can have a 
significant influence on color uniformity, with deficiencies 
sometimes resulting in ‘yellow shoulder’ or ‘internal white-
tissue’; rendering fruit unsuitable for peeling or dicing.  
Foliar symptoms of deficiency include necrotic spots on 
leaves, marginal leaf necrosis, leaf curling, and premature 
drying and death of the foliage.  

Potassium uptake peaks at a rate of around 50 lbs K2O 
per acre per week around 10 to 11 weeks after transplant-
ing.  Fertigation via the drip system or water-run applica-
tions in furrow-irrigated fields can be useful to supply K in 
advance of periods of peak demand.  Over the course of 
the season, processing tomatoes will take up 300 to 450 
lbs of K2O; depending on yield, 250 to 350 pounds or 
more of this is removed with the crop.  Higher yields obvi-
ously result in higher removal rates (roughly 6 pounds K 
per ton of fruit).  If fertilization levels are below that which 
is removed in the crop, then you are essentially mining K 
from the soil.  Depending on your soil K levels, fertilizing 
below crop removal rates may not leave sufficient K to 
supply future crops. 

Most soil analytical labs use ammonium acetate extraction 
to assess soil K content.  Using this method, soils with 
less than 150 ppm extractable K would be considered low 
in potassium; a yield response would be expected from K 
fertilization.  Between 150 and 250 ppm, a yield response 
is considered possible if K is less than 2% of the total cati-
on exchange capacity.  Above 250 ppm, no yield re-
sponse is expected.  Be aware, however, that soil ex-
tractable K is a useful but imperfect indicator of K availa-
bility to plants.  There are more accurate tests for availa-
ble K, but these are not typically offered.  Soil physical 
characteristics (structure, compaction, aeration, etc), man-
agement practices (irrigation method, timing and volume) 
and the health of the root system all influence root density 
and function and can also affect K availability to the crop.  

Following is a reprint of Sacramento Valley Farm Advisor 
Gene Miyao’s recent newsletter article on his multi-year 
study in commercial processing tomato fields - looking at 
amendments of composted poultry manure and potassi-
um.  The summary from Gene?: “As yields increase, the 
crop removal rate of potassium increases.  With drip irri-
gation, the root exploration area is reduced and thus the 
depletion rate of soil K is higher within the wetted zone.  K 
applications are needed to sustain the system.  Trials in 
Yolo and Solano counties suggest that less than 200-ppm 
soil K may be a threshold for K applications.  Sampling of 
soil should be from within the drip tape wetted zone.  At 
full bloom growth stage, tissue samples to guide potassi-
um management decisions are questionable; and by 1st 
ripe fruit stage, the samples are ineffective in guiding fur-
ther K input for the current season.” 

Brenna Aegerter, Farm Advisor 



3 

 

to assess the benefit in our few attempts.  We plan to continue to 
evaluate surface vs. deeper placement. 

The interpretation of treatment effects on yield was not straightfor-
ward.  The graph (Table C) shows that compost (red bars) performed 
well, while NPK mimic (blue bars) and potassium (green bars) yields 
varied comparatively when tested in different fields.  These select 
fields ranged from 120 to 180 ppm, which were all below the 200-
ppm K threshold.  

Bottom Line: Composted poultry manure performed well.  Potassi-
um improved yield.  For ease of application and a more modest 
cost, manufactured K sources may be more cost effective. 
Self-Assessment of Potential Benefit of K:  Collect soil samples from 
top foot.  For drip irrigated fields, sample within 6 inches of drip line 
to measure nutrients from the active root zone.  Our limited tests 
indicate that soils with less than 200 ppm K (from an ammonium 
acetate extraction lab procedure) are candidates for a potential yield 
response to K applications.  Soil K levels below 150 ppm are more 
likely to respond.  A secondary indicator to the ppm K measurement 

(Continued from page 2) 

Note:  There was a significant influence by indi-
vidual field sites on the treatment response, as 
indicated by highly significant statistical interac-
tion. 

Table B.  Yield response in processing tomatoes 
from 7 field tests, Yolo-Solano County, 2011-
2014. 

Table C.  Yield response in processing tomatoes from four field tests with statistically significant 
response to composted manure, Yolo-Solano counties, 2013-2014 

is percent K on the cation exchange capacity.  Fields with K levels below 2% are better candidates for a response.  The 
combination of less than 200 ppm K coupled with less than 2% K help refine the prediction.   

As there may well be high variation within a field, the few samples may not accurately reflect the K status.  Thus, ferti-
lizing with K across a dozen rows as a test strip may be a practical pilot method of assessing whether a field is K re-
sponsive.  Harvest those rows separately into empty trailers and record weights relative to harvested row distance and 
compare to neighboring non-K fertilized rows.  Net fruit weight receipts along with trailer identification from the proces-
sor and grade station can be tracked.   

We’ve had success with sidedressing K as a preplant application in drip irrigated fields.  What rate?  One of our test 
fields had a linear response with rates from 50 to 800 lbs. of K20 per acre.  A rate between 50 to 200 lbs/A seems rea-
sonable given the uncertainty.   

Note:  If applying K through the drip line, applications should begin as early as 6 weeks after planting and repeated for 
4 to 5 weeks.  Applications should be before ‘full-bloom’ to be well ahead of fruit-sizing period when K demand is high.  
Preseason soil sampling appears to be a timelier and better indicator compared to in-season, plant tissue sampling.  In 
my limited experience, by full bloom, tissue sampling may be an indicator of a problem, but is too late for a corrective 
action.   

Thanks to funding support from the California Tomato Research Institute and for fertilizer donations from Agriform.  
Grower cooperators were:  J.H. Meek and Sons, Muller Ranch, Timothy and Viguie, Payne Farms, Don Beeman 
Farms, Harlan Family Ranch, and Joe Yeung Farms.  

 

Gene Miyao, Farm Advisor, Yolo, Solano and Sacramento Counties 
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These two studies –“Sample Costs to Produce Pro-
cessing Tomatoes, Sub-Surface Drip Irrigated (SDI) in 
the Sacramento Valley & Northern Delta - 2014” and 
“Sample Costs to Produce Processing Tomatoes, Furrow 
Irrigated in the Sacramento Valley & Northern Delta - 
2014” – and other sample cost of production studies for 
many commodities are available and can be downloaded 
from the Agriculture and Resource Economics Depart-
ment website, http://coststudies.ucdavis.edu.  Some ar-
chived studies are also available on the website at http://
coststudies.ucdavis.edu/archived.php.  

For additional information or an explanation of the calcu-
lations used in the study contact Karen Klonsky, UC Co-
operative Extension specialist in the Department of Agri-
cultural and Resource Economics at UC Davis, at (530) 
752-3589, klonsky@primal.ucdavis.edu; or Don Stewart, 
staff research associate, (530) 752-4651, destew-
art@ucdavis.edu.  The studies were prepared by Gene 
Miyao, UCCE Advisor, Yolo, Solano and Sacramento 
Counties; Brenna Aegerter, UCCE Advisor, San Joaquin 
County; Karen Klonsky and Don Stewart. 

Announcements / Calendar of 
Events 

The 3rd Rustici Rangeland Science Symposium 
March 3 & 4, 2015 
UC Davis Conference Center 
info: http://rangelandwatersheds.ucdavis.edu/main/
symposium_RSS_2015.html 
 
Wireworm control in corn 
A paper describing the results of the 2014 seed treat-
ment trial for wireworm control in field corn is available 
from Michelle Leinfelder-Miles' website. Please see 
http://ucanr.edu/sites/deltacrops/Corn/.  

New costs and return studies released for tomato 
production 

Two new costs and returns studies for growing trans-
planted processing tomatoes under furrow irrigation 
and sub-surface drip irrigation (SDI) in the Sacramento 
Valley and northern delta are available from the Univer-
sity of California Cooperative Extension.  The studies 
focus primarily on production costs in the counties of 
Yolo, Solano, Sacramento, and San Joaquin.  The two 
separate studies list estimated production costs for 
growing transplanted processing tomatoes under furrow 
irrigation and under sub-surface drip irrigation on 60-
inch beds. 

The major differences between the two companion 
studies are inputs related to irrigation and tillage and 
from yield outcome.  Each analysis is based upon a 
hypothetical farm operation using practices common to 
the region.  Input and reviews were provided by grow-
ers, pest control advisers, and other agricultural associ-
ates.  Assumptions used to identify current costs for 
individual crops, material inputs, cash and non-cash 
overhead are described.  A ranging analysis table 
shows profits over a range of prices and yields.  Other 
tables show the monthly cash costs, the costs and re-
turns per acre, hourly equipment costs, and the whole 
farm annual equipment, investment, and business over-
head costs. 

Bacterial Spot of Almond in   
California 

In the spring of 2013, we reported a high incidence of 
bacterial spot in some Sacramento and northern San 
Joaquin Valley almond orchards, especially on the vari-
ety Fritz.  It was also found on Nonpareil, Butte, Car-
mel, Monterey, and Price but at much lower levels.  
The disease has not been found in orchards in the 
southern San Joaquin Valley.  Bacterial spot is caused 
by Xanthomonas arboricola pv. pruni and has also 
been referred to as bacteriosis, bacterial leaf spot, or 
bacterial shot hole.  Bacterial spot occurs on leaves, 
twigs, and fruit of almost all Prunus spp.  The pathogen 
commonly causes bacterial spot of peach in the east-
ern United States and is one of the major foliar diseas-
es in high rainfall years.  On almonds, it is a significant 
problem in Australia because of mid-season rain 
events.  In 2014, we verified the presence of the dis-
ease at previous and additional locations in California, 
although at levels much lower than in 2013.  

Symptoms on almond may develop on leaves and 
shoots, but the most obvious symptoms are on fruit.  
Typically, almond hull lesions start as small, watery 
blemishes that produce light to dark amber gumming. 
Lesions are brown and slowly increase in size to 2/32 
to 5/32 inches (2 to 4 mm, generally <5 mm) in diame-
ter during the season as the infection extends into the 
hull.  The amber color of the gumming is important be-
cause this helps distinguish bacterial spot from the 
clear gum of leaffooted bug feeding injury.  Infections 
starting early in the season can cause fruit drop and 
infections that reach the kernel may cause off grades, 

(Continued on page 5) 
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or fruit may be unmarketable.  Symptoms are usually first 
visible 7 to 21 days after infection with rapid expression 
dependent on warm temperatures.  Small angular lesions 
may develop on leaves at the leaf tip, mid-rib, or along the 
leaf margin.  Infected leaves may prematurely drop. As 
lesions age, centers may darken, become necrotic, and 
they may abscise.  Leaves are most susceptible before 
becoming fully expanded.  Twig lesions may develop on 
green shoots.  These lesions are not obvious on almond 
but have been reported on almonds in Australia.  On 
peach in the eastern US, they often turn into elliptical can-
kers. 

Epidemiology.  The pathogen is readily isolated from 
overwintering symptomatic fruit mummies well into the 
spring season, indicating their role as primary inoculum 
sources during infection periods.  Twig lesions and bud 
death were not observed in our studies but have been re-
ported on other Prunus spp.  In the spring of 2014, wet 
and warm conditions did not occur until mid- to late March, 
and fruit symptoms were first observed in mid-April.  Infec-
tions appear to initiate on developing fruit during or imme-
diately after shuck split under favorable conditions.  The 
bacterial pathogen needs splashing water to spread and 
wet conditions to infect.  On other crops in the eastern 
United States high winds during rain generally cause more 
severe infection periods. 

Management.  Strains of the pathogen collected and eval-
uated to date were all rated as copper-sensitive with 
growth occurring at 20 ppm copper, but not at 30 ppm.  
Field trials on the management of the disease were con-
ducted that included dormant and in-season applications.  
Late-dormant treatments (late January) with copper, cop-
per-mancozeb, or other combinations significantly reduced 
the incidence of disease, but not early dormant treatments 
that were applied in mid-November or mid-December 
2013.  In-season treatments were most effective when 
timed around rain events and before temperatures started 
to increase above 77ºF in the springtime.  Copper treat-
ments were applied by halving the rate with each succes-
sive application (e.g., 1, 0.5, 0.25 lb MCE/A – metallic cop-

(Continued from page 4) per equivalent / acre).  No copper phytotoxicity was ob-
served after four applications when copper rates were 
successively reduced.  

All copper products signifi-
cantly reduced disease.  
Among products evaluated, 
however, Kocide 3000, 
Badge X2, Champ-Ion

2+
, and 

Cuprofix were more effective 
than Cueva.  A single de-
layed dormant (copper-
mancozeb) and a single in-
season treatment (copper 
alone or copper + mancozeb) 
in mid-March timed before 
rainfall and warm conditions 
provided excellent control 
and was equivalent to five 
applications (delayed 
dormant and four applica-
tions in 10- to 14-day inter-
vals starting at full bloom) 
using the same chemicals.  

Other experimental treatments with high efficacy included 
Kasumin-Manzate, Kasumin-Captan, Kocide-Tanos, My-
coshield/Fireline (oxytetracycline; federally registered on 
peach for this disease), Serenade Optiva, and the new 
bacterial membrane disruptor Ceragenin.  Kasugamycin 
was accepted into the IR-4 program in 2014 for registra-
tion on almonds and peaches in the United States. 

Summary.  Bacterial spot is a new bacterial disease of 
almond in California that is caused by Xanthomonas ar-
boricola pv. pruni.  The disease mainly occurs on cultivar 
'Fritz' in the mid- to northern almond production areas of 
California and commonly develops on fruit.  Based on our 
first year of research, the pathogen primarily overwinters 
on diseased mummified fruit and infection periods are 
during warm, wet conditions during the spring as fruit and 
leaves develop.  Our results from this past season indi-
cate that the most effective management program for 
bacterial spot includes a delayed dormant (Jan.) bacteri-
cide (e.g., copper-mancozeb) application to reduce inocu-
lum and at least one in-season application around rainfall 
events and rising temperatures (e.g., mid- to late March) 
to prevent new infections.  In a wet spring, additional in-
season applications may be needed to protect developing 
fruit.  Most fixed-copper products and copper-mancozeb 
treatments are highly effective.  To validate this, field tri-
als will be conducted again in the coming season.  

Jim Adaskaveg, Plant Pathologist, University of Califor-
nia, Riverside 
Brent Holtz, County Director and Pomology Advisor, San 
Joaquin County 
Roger Duncan, Pomology Advisor, Stanislaus County 
D. Doll, Pomology Advisor, Merced County 

Bacterial Spot gumming on hulls 

Bacterial Leaf Spot symptoms  
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Tables 1 and 2, respectively, show the results of the 2014 
San Joaquin County rice variety trial and a 5-year yield 
summary of very early maturing commercial varieties.  The 
statewide trials are a cooperative effort of the California 
Cooperative Rice Research Foundation, Inc., the United 
States Department of Agriculture, and the University.  The 
trials compare advanced breeding lines with commercial 
varieties.  The San Joaquin County test site is located in 
the Delta.  It is a test site for very early maturing varieties 
because San Joaquin County is cooler than other rice 
growing regions of the state.  The varieties were drill-
seeded on May 8

th
 at a rate of 110 pounds per acre and 

harvested on October 14
th
. 

 
When interpreting the results, consider the following. The 
mean represents the average of all varieties.  The CV, or 
coefficient of variation, is a measure of variability of the 

Rice Variety Trial Results data in relation to the mean.  The LSD (0.05), or least 
significant difference at 95%, is used to compare 
means of different varieties.  When the difference be-
tween two varieties exceeds the LSD value, we are 
95% certain that the two varieties performed differently; 
the results are not due to random chance.  For exam-
ple, the LSD of the grain yield at 14 percent moisture is 
450.  This means that if the yields of two varieties differ 
by at least 450 lbs/acre, then we can conclude that the 
two varieties yielded differently.  In this case, the top six 
ranking varieties in Table 1 had statistically similar 
yields.  In Table 2, yield means are averaged across all 
locations and years and compared to M-104, a stand-
ard very early variety.  Over the five years, and across 
the four very early variety locations, M-206 – a common 
variety in this area – yielded 2.5 percent higher than M-
104. 
 
Michelle Leinfelder-Miles, Farm Advisor, Delta Crops 

Table 1.   2014 San Joaquin very early rice variety test (advanced lines and varieties) 

  Grain Yield Grain      

  at 14% Moisture Seedling Days to  Plant 

 Grain Moisture at Harvest Vigor 50% Lodging Height 

Variety Type lbs/acre (%) (1-5) Heading (1-99) (in) 

09Y2141 SWX 9740 ( 1) 18.4 ( 5) 5.0 ( 1) 90 ( 3) 1 ( 1) 35 (10) 

M104 M 9680 ( 2) 17.0 ( 8) 5.0 ( 1) 89 ( 1) 1 ( 1) 34 ( 8) 

11Y2022 MPQ 9590 ( 3) 17.1 ( 7) 5.0 ( 1) 96 (10) 1 ( 1) 35 (10) 

12Y113 MB 9550 ( 4) 18.5 ( 4) 5.0 ( 1) 97 (12) 1 ( 1) 37 (15) 

M206 M 9390 ( 5) 16.9 ( 9) 5.0 ( 1) 94 ( 8) 1 ( 1) 36 (12) 

08Y3269 M 9350 ( 6) 17.5 ( 6) 5.0 ( 1) 101 (13) 1 ( 1) 34 ( 6) 

11Y1008 L 9010 ( 7) 15.7 (13) 5.0 (14) 94 ( 8) 1 ( 1) 36 (14) 

09Y2179 S 8950 ( 8) 23.4 ( 1) 5.0 ( 1) 108 (16) 1 ( 1) 36 (12) 

CH202 SPQ 8930 ( 9) 16.8 (10) 4.8 (16) 92 ( 6) 1 ( 1) 32 ( 2) 

M205 M 8810 (10) 18.6 ( 3) 4.9 (15) 104 (15) 1 ( 1) 33 ( 4) 

11Y1005 L 8770 (11) 16.3 (11) 5.0 ( 1) 93 ( 7) 1 ( 1) 38 (16) 

L206 L 8660 (12) 15.9 (12) 5.0 ( 1) 92 ( 5) 1 ( 1) 33 ( 3) 

M202 M 8650 (13) 18.9 ( 2) 5.0 ( 1) 102 (14) 1 ( 1) 34 ( 6) 

S102 S 8480 (14) 14.8 (16) 5.0 ( 1) 89 ( 1) 1 ( 1) 35 ( 9) 

CM101 SWX 8440 (15) 15.0 (15) 5.0 ( 1) 91 ( 4) 1 ( 1) 33 ( 5) 

CH201 SPQ 8110 (16) 15.6 (14) 5.0 ( 1) 96 (10) 1 ( 1) 32 ( 1) 

MEAN  9010  17.3  5.0  95  1  35  

CV  3.5  3  1.1  1    3.2  

LSD (.05)   450   0.7   0.1   1      2   

S = short; M = medium; L = long; PQ = premium quality; WX = waxy; SR = stem rot resistant; LA = low amalose.  
Subjective rating of 1-5, where 1 = poor and 5 = excellent seedling emergence.  
Subjective rating of 1-99, where 1 = none and 99 = completely lodged.  
Numbers in parentheses indicate the relative rant in the column.  
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Table 2.  Grain yield (lbs/acre at 14% moisture) summary of very early rice varieties by location and year  
               (2010-2014). 

Location Year M-104 M-202 M-206 

Calmochi 
101 S-102 L-206 

Biggs (RES) 2010 - 10470 11290 9470 9380 10200 

   2011* - - - - - - 
  2012 10260 10050 10420 8500 9370 10020 

  2013   9710   8380   8610 8580 9120   9970 
  2014   8150   7330   9200 6540 7640   8580 

Location Mean     9373   9058   9880 8273 8878   9693 

Sutter 2010   8270   6520   7890 9500 9360   8050 

   2011* - - - - - - 
  2012   8990   8810   9320 7500 8470   9570 

  2013   9510   9990   9710 8340 9300   9700 
  2014   9510   9060   9710 7880 8770   9440 

Location Mean  9070   8595   9158 8280 8975   9190 

Yolo 2010   8050   7890   8210 7190 7520   8230 

  2011 10020   9590 10230 9320 9050   9490 

  2012   9610   8930   9900 7450 8400   9060 

  2013   9420   9260   9790 7830 8380   9000 
  2014   9610   9450   9770 7580 8980   8760 

Location Mean     9342   9024   9580 7874 8466   8908 

San Joaquin 2010   8360   7760   7560 8070 7950   8170 

  2011   8800   9090   9330 7850 7760   8340 

  2012   8460   7490   8990 7880 8180   7570 

  2013   8140   8140   8410 7680 7960   8180 
  2014   9680   8650   9390 8440 8480   8660 

Location Mean     8688   8226   8736 7984 8066   8184 

Loc/Years Mean     9091   8714   9318 8083 8559   8944 

Yield % M-104                 95.9     102.5        88.9        94.2        98.4 

Number of Tests         17      18         18     18     18     18 

*Test locations not included in 2011 due to very high yield CVs. 
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