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Project No. BO-K7 
(Continuation of Project No. 79-M6) 

Cooperator: 
University of California 
Department of Pomo10gy 
Agricultural Experiment Station 
Davis, California 95616 

Project leader: Dr. Dale E. Kester 

Personnel: Richard Asay, l. liu 

Project: Tree and Crop Research 
Part 1 - Non-infectious Sud Failure 
Part 2 - Variety Evaluation 

Part 1 - Non-infectious Sud Failure (SF) 

Phone (916) 752-0914 
752-0922 

Objectives: (1) To modify SF-expression in orchards; (2) to identify SF-resistant 
plants in SF-susceptible varieties; (3) to develop SF-immune varieties. 

Progress: Two concepts are involved relative to SF. One is the concept of a "c1one ll
, 

initiated either from a single plant of a seedling population (as in breeding pro
grams) or from a single plant within a vegetative propagated variety (as in propa
gation programs). The other concept involves classes of clones relative to uniformity 
and stability. In terms of the SF phenomenon, the following classes are used: 

I. No SF symptoms in source tree or its vegetative progeny. 

II. No SF symptoms in source tree, but may appear with time 
in vegetative progeny. 

III. BF symptoms in source tree and in vegetative progeny. 

This scheme could apply to any kind of variability within a variety. Nonpareil 
clones representing all three classes have been identified and are being used in 
research to investigate phYSiological differences among plants of the three classes 
and the processes that are involved in the development of Class II and Class III 
clones. It is now hypothesized that there is a loss of a hormonal function that 
involves increased susceptibility to heat damage as well as producing other physi
ological effects. 

Vegetative progeny tests of specific clones in the field have not only shown differ
ences in their SF potentiality but comparative yielding potential for possible 
commerci a1 use. 

Seedling progeny tests with both almond X almond and almond X peach have shown 
inheritance patterns of SF. Progeny have been produced pointing towards IIscreening 
out" of SF and incorporati on II res istance" wi th speci fi c other characteri s ti cs par
ticularly involving n.o.w. resistance due to thin stone shell character, self-fer
tility, and tree stature (genetic dwarfs and semi-dWarfS). 

Plans: (1) To conduct vegetative progeny tests utilizing shoot-tip cultures in 
test tubes to compare time-temperature requirements for clones of different SF classes 
established through orchard tests. This procedure can also be applied to testing 
a wide range of susceptibilities, to various environmental and pathologic agents 
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under precise controls. Two applications of immediate possibility would be sensi
tivity to herbicides and sensitivity to the toxin for the leaf scorch organism; 
(2) to compare clones biochemically utilizing specific marker tests (with Dr. A. 
Kuniyuki) and physiol09ically utilizing a variety of techniques involving heat stress 
(graduate student); (3) to compare clones at the cellular level utilizing tissue 
and cell cultures to establish a mechanism for difference (graduate student); (4) 
to continue inheritance studies in progress but include tests of measuring BF sensi
tivity of seedling offspring in test tubes immediately on germination. 

Part 2 - Variety Evaluation 

Ob~ectives: (1) To complete development of a selection index by which the almond 
in ustry can systematically evaluate the current array of available almond varieties; 
(2) to obtain and evaluate quantitative data from Regional Variety Test Plots to 
be used to evaluate yield, performance and nut characteristics of the varieties 
therein; (3) to establish the feasibility of translating yield differences among 
varieties and seasons into yield components of tree g~1th, nut number and size 
and to relate these to environmental effects on them, directed toward the eventual 
development of a computer model for almond tree growth and yield forecasting. 

Progress: In 1978, acreages of 36 varieties of almond were reported with nonbearing 
acreages of 26 of these. Most of these are relatively new and pose not only poten
tial good for almond improvement but also potential problems either in the orchard 
or the marketplace. Considering the past history of almond variety development, 
the risk of the latter is great. 

A Variety Evaluation Schedule developed in 1979 provides for establishing selection 
indices for: 

A. Tree characteristics 

B. Tree resistances 

c. Nut characteristics - raw product 

D. Nut characteristics - processed product 

This scheme has been used to evaluate six of the newer leading commercial varieties 
along with five "standard" varieties. 

Regional Variety Test Plots have been established beginning 1974 and data on yield, 
performance and nut characteristics of a range of almond varieties is beginning 
to accumulate. Nut samples are available which can allow the comparison of differ
ent varieties in terms of nut size, and quality, both raw and processed grown under 
the same environmental and production system. Likewise it is possible to compare 
the same variety produced in different locations. 

Analysis of yield differences among varieties, locations and seasons so far shows 
that these can be translated into nut size and number and related to tree size, 
bearing habit, cross-pollination relationships and environmental conditions at criti
cal times of the season. particularly during bloom. 

Plans: (1) To distribute Almond Variety Evaluation Schedule, followed by Analysis 
of Eleven Varieties. During 1980, review usage and revise as needed but finalize 
at end of 1980 season for permanent publication; (2) to instigate systematic data 
collection precedures for Regional Variety Plots for yield collection, bloom opening 
maturity, etc. COmpare to weather data. Relate maturity curves to n.o.w. computer 
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model; (3) developmental and yield studies will be programmed eight years from 
planting per plot or given variety. This breaks down into: First, second, third 
year developmental stages for growth and training; fourth, fifth years for early 
yield development, and sixth, seventh, eighth years for IIfull bearingll. Consider
ation of a given variety could be suspended at any time, if appropriate; (4) to 
investigate alternate methods for yield estimation based on branch counts, growth 
habits, etc.; (5) to collect nut samples of varieties at different plots, bring 
to UCD for size and quality evaluation and use to provide kernel samples for compar
ative blanching and roasting tests; (6) to collect samples and orchard information 
data on varieties not currently in bearing in plots, analyze in same manner as in 
item 5. Utilize data to develop selection indices. Anticipate a concerted effort 
of two years with growers, handlers, nurserymen, farm advisors, and other industry 
members, to provide a comparative comprehensive evaluation picture for current 
and projected varieties in California; (7) to develop a computer system of data 
storage, retrieval and analysis which can lead to the development of a computer 
model for almond growth, production and yield forecasting. 

Almond Industry Participation 

Part 1 
Part 2 - Variety Evaluation 10,000 

Trees - CSU Fresno 4,500 
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Annual Report 

Almond Board of California 

Proj ect SQ-K-7 
Tree Research. A. Noninfectious Bud failure 

B. Variety Evaluation 
Reported by: D. E. Kester 

Department of Pomo1ogy 
University of California 

Davis, California 95616 

Collaborators include: 
Cooperative Extension: W. Micke, M. Viveros, T. Aldrich, D. Rough, 

J. Connell 
Pomo1ogy: R. Asay, L. Liu, L. Fenton, M. Aduib 
Other: R. Baldie (CSUC), G. Blomgren (Delta), A. Hewitt (CSUF) 

A. Noninfectious Bud-Failure 

Obj ectives: 

Over~ll: a) to modify our control BF-expression in orchards, b) ,to 
identify BF resistant clones in BF-susceptible varieties and, c) to develop 
BF-immune varieties. Specifically, this year our objectives are: 

1. To establish "genetic indexing" procedures to identify clones 
and varieties resistant to BF utilizing 'vegetative progeny 
tests and seedling progeny tests supplemented by physiological 
studies. 

2. To continue breeding studies pointed tmvard combining BF 
resistance with other characteristics as NOW resistance, 
self-fertility and productivity. 

Interpretive Summary: 

I. Non-infectious bud-failure. 

A. Physiology. 

Seasonal cycle studies of excised vegetative shoots are continuing 
to show that the critical factor in the development of symptoms is 
the plants response to high temperature in mid-summer. A plant normally 
stops growing and goes dormant apparently due to production of growth 
inhibiting substances. In the BF plant we are getting preliminary 
evidence that a toxic substance is being produced instead that injures 
the vegetative growing point and delays the initiation of the rest 
period in the fall. We are investigating now the identity of the 
hypothesized toxic substance. Differences in varieties and differences 
in locations can be associated with the total amount of heat accumulation 
which would correlate to the production of such substances. 



( 

- 2 

B. Selection within varieties. 

Tests in progress since early 1970's have shown that differences 
among propagation source materials in respect to BF can be shown within 
a relatively few years if the progeny trees are grown in an appropriate 
environment where high summer temperatures occur. A longer term test 
in western Kern County using randomly selected bud-sticks from normal 
trees and orchards in Manteca area and Wasco is showing a gradual 
increase year by year in trees with identif i able BF. The rates are 
low (about 1% per year so far) but indicate that production of BF 
trees may occur continuously. The number produced from Wasco source 
trees is significantly greater than from Manteca source trees. 

Nine clones of 'Nonpareil' being tested in the RVT plots have 
r~ained free of BF but trees of 'Merced' (Kern County) and 'Harvey' 
have not (Kern, Fresno and Colusa County). BF is continuing to occur 
sporadically in various 'Carmel' orchards primarily in middle to southern 
San Joaquin Valley in orchards five or more years old. The pattern is 
similar to what had been seen in early days with Merced and appears to 
be part of the general pattern that the industry must expect to occur , 
with many if not all varieties that come into the picture. 

C. Inheritance. 

Test crosses of different almond varieties in F almond x peach 
crosses are confirming earlier results that show a Bt factor segregates 
from various almond varieties. Further, the expression of these BF 
offspring is only occurring in those progenies involving early blooming 
varieties. These findings point towards methods of breeding to eliminate 
BF sensitive varieties which we ar~ now ready to test. 
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B. Variety Evaluation 

Objectives: 

1. To complete development of a selection index by which the 
almond industry can systematically evaluate the current 
array of available almond varieties. 

2. To obtain and evaluate quantitative data from Regional 
Variety Test Plots to be used to evaluate yield, performance 
and nut characteristics of the varieties therein. 

3. To establish the feasibility of translating yield differences 
among varieties and seasons into yield components of tree 
growth, nut number and size and to relate these to environmental 
effects on them, directed toward the eventual development of 
a computer model for almond tree growth and yield forecasting. 

Interpretive Summary: 

A. RVT test plots. 

Data on yield and various other parameters were obtained this 
year on three plots (see attached) at McFarland (Kern County), Arbuckle 
(Colusa County), Durham (Butte County) and to a limited amount of 
Manteca (San Joaquin County). A fifth plot is being established 
this winter at Fresno with CSUF (Dr. Allan Hewitt). 

Differences are appearing in yield and performance, among varieties, 
among plots and among years. For anyone year the analysis of the 
climatic pattern, particularly that occurring during bloom, is critical 
in interpreting results. This year the rainy, poor pollinating conditions 
during Nonpareil and early bloom time had a strong inhibiting effect on 
yield. Later blooming varieties yielded better. 

Differences among varietiep is also a function of nut size (weight). 
For this reason we have presented data as number of nuts/tree which 
is then translated into number of lbs./tree. Yield data is presented 
only as a preliminary report of the total data that we are obtaining. 

Using a selection index involving 40 characters weighted to reflect 
relative significance we have analyzed 11 varieties of almond which are 
currently being grown. Five of these - Nonpareil, Mission, NePlus 
Ultra, Peerless and Merced· are used as standards. Six others, which 
are varieties where considerable industry experience is available, 
include Butte, Carmel, Fritz, Price, Ruby and Thompson. These are 
not presented as recommendations for use but as a first phase of a 
process whereby others with be evaluated as data is obtained. This 
information was published in California Agriculture, October 1980. 

The evaluation schedule has been prepared and exists in mimeograph 
form. Further work was done to determine pollination groups and . 
results are being tabulated. 
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Tree Research A. Noninfectious bud-failure 

Subproject 1. Physiology of bud-failure. 

Expt. 1 and 2. Seasonal bud development in BF and normal buds 
and effect of location and irrigation on bud-failure symptoms. 

Procedure: 

Same general procedures were used as described previously and 
involves shoot collections, forcing in growth chambers and analysis 
of buds for shoot tip necrosis. During 1980 summer and fall samples 
have been collected of buds and leaves for hormone analysis. Soil 
moisture levels have been analyzed with Neutron probes. 

Results: 

Three years .date have been obtained on seasonal patterns of 
bud-failure symptom development. A general description of these 
results is as follows: 

In both normal and BF plants, the growing points change to buds 
with scales about late May, June and early July. In July and August 
flowers begin to differentiate although one can't actually see the 
flower parts develop until September and later. Flower buds are not 
affected in BF plants and on per-shoot basis show about the same 
density in normal and BF plants. Shoot buds in normal plants gradually 
become more and more dormant in a continuous change from August, 
September into November but the pattern differed between Davis (cooler) 
and Wihters (hotter), and somewhat among years and treatments. This 
change was shown in rate of sprouting not in % sprouting. Approximately 
50% of buds were able to sprout all through the season, the remainder 
being mostly flower buds. Buds on BF plants began to show internal 
necrosis at various times during the summer and fall and seemed to 
increase gradually with time. The number affected differed between 
Davis and Winters and between irrigated and nonirrigated. In 1979, 
with a very long hot summer, the development of BF buds did not begin 
until September and October in well irrigated trees at Winters but 
developed in July and later in nonirrigated trees. However, the final 
% of BF buds was actually less i~ the latter group. A notable feature 
of all these studies was that in late July and August when plants are 
exposed to the highest temperature, the buds on the BF plant show 
more active growth response in the Petri dish tests than do the buds 
from the normal plant which begins to show the development of dormancy. 
In 1979, this lack of dormancy resulted in a delay in the induction 
of an apparent "rest" condition by November and December such that the 
BF plant could well have shown effects of lack of chilling the next 
spring. Main conclusion we have made are that (1) the normal almond 
plant has a mechanism for resisting heat that involves a dormancy response 
which the BF plant lacks. (2) This response does not involve a direct 

. injury but results from the gradual accumulation of a toxic substance 
which is associated with total exposure to heat. We are now examining 
extracts of these buds to attempt to identify such substances. 
Preliminary evidence suggests this may be a cyanide containing compound 
and that resistance is associated with high inhibition (abscisic acid) 
levels. We will be looking to the leaves as being the controlling 
factor of these enzymatic reactions. 
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Expt. 1. Effect of sprinkling on BF trees. 

Procedure: 

Mature trees were subjected to overhead sprinkling during June, 
July and August at West Side Field Station (WSFS) in 1979. In 1980, 
a small block of trees in an orchard in Kern County were sprinkled 
and others were sprayed with a foam material. Shoot samples were 
collected in August, September and December and Petri dish tests 
carried out. December samples were analyzed for BF symptoms. 

Results: 

Examination of WSFS trees in spring 1980 could show no particular 
benefit to the trees in alleviating BF. The severe leaf burn in 1979 
did not seem to affect bloom or set particularly the next spring. 

Data from the Kern tests are not clear cut but show some trends. 
Buds on BF branches collected in early August showed greater growth 
activity and a lower dormancy level than those from normal trees 
similar to that shown by our other tests at Davis and Winters. 
There was lesser numbers of BF buds on the branch samples taken from 
sprinkled and sprayed trees than the BF check but the difference 
was not quite significant at 5% level. Slightly greater flower buds/shoot 
occurred with sprayed and sprinkled branches but the differences were 
not significant. 

Expt.~. Tissue and bud culture. 

Procedure: 

Details of this procedure has been described before. Briefly 
it consists of removing pieces of stem or the growing point of a 
bud and establishing it in aseptic culture in a test tube where it is 
supplied with nutrients. 

Results: 

As reported previously studies of almond callus in culture have 
shown differences between the normal and BF condition. Primarily 
the BF callus tends to grow more rapidly time over than from the normal 
plant. Lou Fenton, graduate student, has succeeded in growing suspensions 
of almond cells from BF callus in continuous culture and is now trying 
to grow cells of the "normal" plant. When this is accomplished he 
plans to study how temperature affects the growth of these materials 
and what differences in biochemistry occur. 

Shoot tip from seedling plants of almond have been established . 
on a continuous growth basis but we have had difficulty to establish 
growing shoots of Nonpareil continuously in culture. However, methods 
have been relatively successful with a peach x almond hybrid clone 
and we hope to establish procedures with this more favorable material. 
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Subproject B. Selection within varieties. 

~. 1. Relative rate of BF development within clones 

Procedure: 

Trees originating from separate clones and nursery sources were 
planted at WSFS (Fresno County) in 1971 and 1972. These have been 
examined each spring for BF symptoms. 

Results: 

Differences among source material began to appear after the 
first year but the % has leveled off at 3-5 years from the date of 
planting. No further difference has occurred in the 8 and 9 years 
of growth. 

Expt.~. Long-term development of BF in Nonpareil. 

Procedure: 

Collections were made of bud sticks from orchards in Manteca and 
Wasco areas. All trees were normal and were about 10 years old. Nur~ery 

trees propagated from them were planted in a commercial orchard in 
western Kern County in 1972. Trees have been examined for BF symptoms 
each spring. 

Results: 

BF trees are appearing at a slow but continuous rate from all 
the separate nursery source materials represented. The rate is about 
1% per year and the overall amount· is about 6%. There are significantly 
more trees appearing from the Wasco collection than from the Manteca 
collection. 

Expt. 2. Selection within varieties. 

Procedure: 

Clones of Nonpareil have been selected in the past from single 
tree sources, tested for virus and maintained in Foundation Orchard 
at UC Davis. Tree from these have been propagated and grown at WSFS 
(Fresno County) since 1972 (see Expt. 2) and in the various RVT plots. 

Results: 

No BF trees have appeared in any of the nine clones of Nonpareil 
now being tested. 

BF is now appearing significantly in Carmel orchards in the 
San Joaquin Valley. These are mostly in trees 5 years old or more. 
Some younger trees have also be reported. 

Harvey trees in the Colusa and Kern County plots have now begun 
to sh9w BF as have trees in WSFS variety/rootstock plot. In the latter 
there is a close association with the north and east exposed rows. 
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Subproject f. Inheritance. 

~.~. Inheritance of BF in almond x ?each hybrid population. 

Procedu.re: 

These have been described previou;ly and preliminary reports 
given. Basically the procedure involves making a cross of various 
almond varieties with 2 specific peach varieties we have used as 
parents an early blooming, low chilling peach 40A-17 and a late 
blooming, high chilling variety - J. H. Hale. 

Results: 

Two basic results alluded to previously have been 'confirmed by 
the 2nd year results obtained last spring. 

1. One is that the BF character is transmitted from Nonpareil 
in approxmiately a 1:1 ratio with half of the offspring 
apparently free of BF. The half with BF appears whether 
the Nonpareil has BF or not. However, the severity of the 
BF condition is greater if the parent Nonpareil tree does 
have BF. Associating this result with our results of the 
physiology studies, we believe this means that the almond 
has a unique mechanism that involves its response to 
heat which is different than in peach (or peach does not 
possess). ' We further believe this provides a procedure 
for "breeding out" the BF system. Plans are being made 
to follow up this idea by producing F2 populations among 
these normal peach x almond hybrids. 

2. The second result is that no BF offspring has appeared 
when the late blooming J. H. Hale was used as a parent 
and the ' offspring were all late blooming. Further we · 
can now associate the sensitivity of some varieties 
to BF with their relative bloom time and with the physiological 
results in subproject A • . Consequently this provides another 
mechanism by which late bloom and high chilling will be 
examined as a guide to selection for freedom from BF. 

Further crosses have been made to test this idea and results 
may begin to appear by next spring. 
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Tree Research B. Variety Evaluation 

Subproject 1. RVT plots. 

Procedure: 

Has been described previously in some detail. Briefly involves • 
planting of alternate rows of test varieties with a pollinizing variety, 
growing trees in groups representing early bloom (with NePlus Ultra)" 
mid bloom (Nonpareil) or late bloom (Mission). Yield data is obtained 
by (a) harvesting entire row of trees of I variety~ getting a gross 
weight of total, (b) collecting nut samples of 4 lbs., (c) counting 
nuts per sample (d) obtaining average weights of hulls, nuts and 
kernels. By this system one can calculate yield on a basis of number 
of nuts, per tree weight and per acre weight. In addition nut shape 
and quality ratings are obtained. Weather data has been obtained 
during bloom. Estimates of bloom openings and hull split and nut 
maturity have been obtained. In the Arbuckle plot, a team headed by 
Dr. Beth Teviotdale and Dr. William Moller measured comparative brown 
rot susceptibility. 

Results: 

Yield data for the 3 plots, Kern County, Colusa County and Butte 
County are shown in accompanying tables. Interpreting yield for 
anyone year and location is not as easy as it might appear. First, 
one must consider the total tree size and number (density) of flowers. 
Second.ly, one must consider the! set, as determined by such factors 
as weather during bloom, the relative bloom opening patterns and 
inherent capacity to set. Thirdly, one must consider losses of nuts 
(after blossoming) due to natural drop, disease, NOW, etc. Fourth, 
one must consider the relative nut size and number. 

Size vs number. Varieties are compared in the three tables in 
order of nut number as being the most meaningful basis for comparing 
productivity. Comparing the 3 plots, the Kern plot yielded about 2X 
that of the Butte plot and about 4X that of Colusa. In part this 
.reflects age of plot, . in part the relative production potential of 
the location and in part the weather conditions during bloom. 

In general rainy and cool weather existed in the early blooming 
period and extended through Nonpareil bloom time. Warm 4ry weather 
developed after Nonpareil. 

Average kernel weight was also important. Overall kernel size 
in the Kern plot tended to be small. This reflects in part the high 
nut yie~ds and this factor can be seen in the inverse correlation 
shown in comparing kernel size and number among the various Nonpareil 
clones. Also it may reflect some effects of tree stress but it also 
may be an area effect that needs to be explored • . 

Larger sizes were shown in both Colusa and Butte. This in part . 
reflects reduced yields. Also size in the Butte plot appears to be 
a direct effect of young tree age (5th growing season) and higher vigor 
relative to production. 
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Early blooming varieties. 

(1.) NeP1us Ultra, along with other early blooming varieties, showed 
low kernel numbers but the large size increased tonnage significantly. 
Two separate clones of the NeP1us Ultra yielded essentially the same. 
(2.) Jordano10 only yielded moderately but, the very large kernel size 
compensated. Nut quality was very poor with severe creases, callus 
growth, pubesence, high worm count, etc. No BF trees have developed • 
on this clone. 

(3.) Money tree has a kind of abnormality that shows variable nonproductivity, 
although overall yield in Kern was as good as others of the early 
blooming group. Leaf symptom of calico virus are found in the Colusa 
trees and are believed to be the cause of abnormality. (4.) 5A-20 is 
an early blooming, large kernel, high quality, more or less Nonpareil 
type, poor shelled variety that yielded very well last year but was 
disappointing this year. Bloom time during rain may have obscured true 
picture. (5.) Peerless yielded as well as any of this early bloom group 
but was only in the Colusa plot. 

Mid blooming group. 

-(6.) Nonpareil is the basic variety of this group in yield and quality. 
In Kern, it paralleled Fritz and Carmel as being highest yield, (1 ton 
per acre) of group because of combination of nut number and kernel 
size. In Colusa and Butte plots, Nonpareil showed less production 
but was essentially in the range with Price and Carmel as being some 
of best of bloom group. Five clones of Nonpareil (2-70, 4-72, 5-72, 
6-72 and 12-72) showed equally good yields at Kern, 3 others (8-72, 9-72 
and 10-72) showed no significant difference among them. No BF 
trees have occurred in any of these Nonpareils. 

(7.) Norman, blooming slightly later, showed highest nut number 
in all plots but small size reduced yield somewhat. (8.) Carmel produced equally 
well with Nonpareil but in Colusa plot produced significant brown 
rot. (9.) Price produced less in Kern plot but may have been subject to 
inadequate pollination. At Colusa and Butte plots, it paralleled 
Nonpareil. (10.) Harvey produced equally well to Nonpareil in all plots 
this year. Kernel size tended to be less and reduced yield slightly. 
BF is appearing on Harvey trees at Colusa and Kern but the effect 
is slight so far. This variety was most severely affected with brown 
rot. Trees in Colusa plot showed minor leaf symptoms of calico virus. 
It had one of the most significant NoW counts, an apparent reflection 
of the thin, poorly sealed shell. (11.) Fritz tended to bloom earlier than 
expected in all plots since it was planted with Mission. Despite this, 
it had fairly good yield. Its kernel quality rating was down but 
it showed low worm count. Late maturity (after Mission) has present. 
(12.) Merced yield was on medium to low side in both Kern and Butte plots, 
BF is appearing in Merced trees at Kern but not in Butte. (13.) Granada 
had a good yield in Kern but less in Colusa and Butte plots. Its poor 
quality rating and questiona1 market outlet is against this variety. 
(14.) Robson did not produce well in any of the 3 plots and it shows relatively 
low quality ratings. Likewise, (15.) Vesta, (16.) 5A-3 and, (17.) Mi10w 
did not produce well this year but the bloom time and accompanying poor 
weather has obscured differences. Milow's earlier than expected bloom 
has apparently been an adverse factor when planted with Nonpareil. 
(18.) A numbered selection 23-122 did well in Colusa and Butte plots 
but has done poorly in Kern. 
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Late blooming varieties. 

(19.) Mission is the basic variety of this group and among the highest 
producing varieties of all 3 plots. Three separate clones of Mission 
are represented and all show consistent high yield and typical small, 
hardshe11ed kernel types among all the -trees . grown. 

(20.) Butte was consistant1y the highest yielding in nut number but 
it has a somewhat small size. Shells are relatively hard. (21.) Thompson 
was the highest yielding of all varieties at Kern and equalled Mission at 
Colusa. It is not present in Butte plot. (22.) Ruby performed equally 
well as Mission in the Kern plot but is missing from the others. (23.) 
Carrion is a late blooming variety planted in the plots with Mission but 
bloomed this year slightly after Nonpareil. It yielded very well in the 
Kern plot but considerably less at Colusa and Butte plots. Leaf symptoms 
of calico virus pre present in the trees of these two plots. Unfavorable 
weather at bloom may obscure yield potential. Kernel quality factors 
were favorable. (24.) Ripon has consistently been yielding poorly as 
compared to others. 
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Kern RVT Plot 

C 
McFarland, California 

1974 Planting 

Average Yield 
Ii Nuts Size tree acre (1) Shelling % % 

Variety /Tree /I / oz. 1bs. 1bs. % Sealed NOW Bloom (2) 

A. Early Blooming Varieties 

, Money tree (5) 7344 20 23.4 1756 64 20 0 2/18 
Ne Plus Ultra . 6518 20 20.6 1545 55 68 0 2/15 
Jordano1o 6492 17 23. 7 1779 60 52 0 2/12 
Ne Plus Ultra 5841 20 18.6 1396 58 74 0 2/15 
Jordano1o 5520 16 22.2 1665 65 42 0 2/12 

B. Nonpareil Bloom 

Norman 12,375 31 24.8 1860 65 62 0 2/25 
Fritz 11,974 27 28.1 2108 53 96 0 2/20 
Granada 11,940 33 22.6 1695 60 74 0 .2/25 
Carmel 11,041 26 26.5 1988 60 94 0 2/25 
~onparei1 (3) 10,032 24 27.3 2069 63 25 0 2/24 
Harvey 9590 30 20.4 1531 66 78 0 2/26 
MilO/FA 9356 31 18.9 1418 67 80 4 2/23 

C 
69-60 8009 29 17.7 1328 55 98 0 2/24 
2-17 7970 27 18.5 1388 53 96 0 2/26 
Merced 7900 25 20.1 1508 66 90 0 2/25 
Price 7691 28 17.4 1305 62 50 0 2/23 
Robson 7676 24 20.5 1538 59 74 2 2/24 
Mi"low/Nem 7508 31 15.0 1125 69 56 0 2/23 
5A-3 7492 26 18.6 1395 65 12 2 2/23 
Vesta 5919 27 14.3 1073 51 50 0 2/24 
23-122 5253 29 11. 4 840 49 '100 0 2/23 
5A-20(4) 4984 18 17.2 1291 73 18 0 2/23' 

C. Mission Bloom 

Thompson 15,494 25 39.2 2926 67 60 0 2/25 
Carrion 14,629 27 34.7 2603 61 100 0 2/26 
Butte 13,342 31 26.8 2011 55 100 0 3/1 
3-24E 13,166 38 21. 9 1643 58 64 0 3/2 
Ruby 12,809 29 28.5 2138 57 100 0 3/4 
5-58 12,153 33 23.6 1770 53 100 0 2/27 
Mission 1-65 11,246 28 25.0 1875 47 100 0 3/4 
Ripon 6534 27 17.5 1313 45 96 0 3/3 
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D. Nonpareil Clones 

3-8-5-72 12,426 27 29.0 2176 64 28 0 

( 3-8-12-72 12,188 27 28.0 2101 64 20 0 
3-8-4-72 10,916 26 27.3 2048 65 26 0 
3-8-2-70 10,470 24 28.2 2115 65 24 0 
3-8-6-72 10,470 24 28.2 2115 65 24 0 
3-8-8-72 9588 26 23.2 1741 63 32 0 
3-8-9-72 9345 25 23.9 1793 66 38 0 

. 3-8-10-72 8889 25 22.8 1710 65 38 0 
3-8-11-72 5246 23 14.4 1081 61 28 0 

E. Mission Clones 

3-6-1-65 11,924 29 26.7 2003 45 100 0 
3-6-1-65 10,569 28 23.3 1747 48 100 0 
3-6-2-71 10,52!f 26 25.1 1898 46 100 0 
3-6-3-67 10,522 27 24.3 1823 47 100 0 
Commercial 10,247 28 23.3 1748 49 100 0 3 rows 
Commerc·ial 9319 28 . 21..0 1590 48 100 0 

(1) At 75 trees/acre. 
(2) Estimate of Mario Viveros. 
(3) Commercial source, average 5 rows. 
(4) Jordano1o as po11inizer. 
(5) Nonpareil as pollinizer. 

Personnel: Hario Viveros (Kern County), Warren Micke, Ron Snyder Cooperative 
Extension, D. Kester, R. Asay, Department of Pomology, UCD 

Appreciation extended to Warren Carter, owner, and Tom Almberg, manager of 
Kern Farm Company. 

/ 



( Nickels Estate Research Farm 
Arbuckle, California 

1975 Planting' 

Average Full 
If Nuts Size 1bs./ Per Acre Bloom Shelling % % 

Variety /Tree II/oz. Tree Yield (4) (3) % Sealed NOW 

A. Early Blooming 

Peerless 1- 65 
(3) 2114 23 5.8 435 2/17 33 100 0 

Ne Plus 
Ultra 2-70 (1) 1910 18 6.5 488 2/14 53 97 ]. 

Ne Plus 
Ultra 1-63 1770 20 5.7 428 2/14 56 99 0 

Peerless 2-70 1468 19 4. 7 352 2/17 32 99 0 
Jordano10 1342 16 5.3 398 2/11 58 33 5 
5A-20 . 1239 16 5.0 375 2/15 70 14 1: 
Money tree 871 16 3.4 255 2/19 66 0 3 
Mi10w (1) 636 27 1.5 112 2/18 62 96 1 
K-13N (1) 375 20 1.2 90 2/17 57 16 0 

B. Nonpareil Bloom 

Norman 3232 28 8.6 645 2/24 64 29 1 
23-122 2726 21 7.9 592 2/24 49 96 0 
Carmel 2609 20 8.2 615 2/24 57 89 1 
Price 2523 22 7.1 532 2/24 62 55 1 
Nonpareil-2-70 2439 22 6.8 510 2/23 58 62 3 
Harvey 2089 21 6.1 458 2/25 64 15 4 
Granada 1890 25 4.7 352 2/23 55 85 1 
Fritz (2) 1794 20 5.5 412 2/20 53 4 3 
5A-3 1606 23 4.4 330 2/22 59 81 0 
69-60 . 1324 21 4.0 300 2/21 50 93 1 
Vesta 1315 18 4.3 322 2/23 51 41 1 
Robson 982 18 3.4 255 2/23 59 45 0 

C. Mission Bloom Time 

Butte 3683 25 9.2 690 2/26 50 71 1 
Mission 1-65 2576 21 7.5 562 2/27 46 99 1 
Mission 2-71 2518 21 7.4 556 2/27 46 100 0 
Mission 5-67 2466 21 7.4 556 2/27 46 100 0 
Thompson 2329 22 6.5 488 2/26 60 41 3 
Carrion 1872 19 6.0 450 2/25 60 63 3 
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D. Nonpareil Clones 

3-8-4-72 2602 21 7. 7 
3-8-7-72 2467 22 6.4 
3-8-2-70 2439 22 6.8 
3-8-5-72 2282 21 6.8 

• (1) Planted with Nonpareil as pollinizer. 
(2) Planted with Mission as pollinizer. 
(3) Record of T. Ald.rich. 
(4) At 75 trees/acre • 

577 
480 
510 
410 

2/23 59 61 
2/23 58 58 
2/23 58 62 
2/23 58 52 

. ' (5) All clone numbers shown are preceded by 3 and number for variety. 

Personnel: T. Aldrich, Colusa County, Cooperative Extension 
D. Kester, UCD 

2 
2 
3 
4 
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CSUC RVT Plot 
Durham, California 

( 1976 Planting 

Average 
/I Nuts Size lbs. / Per Acre Shelling % % 

. Variety /Tree II/oz • Tree Yield % Sealed NOW 

A. Ne Plus Ultra Bloom 

Jordanolo 3521 16 14.2 1065 61 40 80 
Ne Plus Ultra 3404 18 11.8 885 58 84 12 
5A-20 868 15 3.7 278 70 48 24 

B. Nonpareil Bloom 

Norman 4850 25 11.9 892 63 68 12 
23-122 4279 21 12.8 960 54 88 0 
Harvey 3626 21 10.6 765 66 36 12 
Nonpareil 2-]0(1) 3170 17.5 11.2 826 64 24 2 
Price 3139 18 11.0 825 61 68 0 
Fritz (2) 3088 21 9.2 690 51 72 4 
Carmel 2978 18 10.1 750 61 88 0 
Nonpareil 4-72(1) Z972 18 9.8 735 65 44 4 
Merced 2429 18 8.3 622 67 20 12 

C Nonpareil 5-72(1) 2370 18 8.3 621 63 26 4 
Nonpareil 7-72(1) 2330 18 8.3 621 62 15 1 
Granada 2140 22 "6.1 458 64 24 8 
Vesta 1526 "17 5.5 412 72 40 24 
Mi10w (3). 1396 22 3.9 292 57 80 12 
5A-3 " 1380 21 4.2 315 54 88 4 
Robson 1265 17 4.6 345 67 56 12 
Kl3N (3) 583 18 2.0 150 64 20 24 

C. Mission Bloom 

Mission 5-67 (4) 7179 24 18.8 1410 41 100 0 
Butte 6162 25 15.2 1140 50 96 4 
Mission 1-65 (4) 5822 23 15.7 1178 42 100 0 
Mission 2-71 (4) 5275 23 14.1 1058 45 100 0 
CP 5-58 4556 25 11.3 848 50 100 0 
Mission 1-65 (4) 4437 24 11.6 870 44 100 0 
Mission 2-71 (4) 4408 24 11.6 870 48 100 0 
Carrion 3721 20 11. 7 878 62 84 " 0 
Mission 5-67 (4) 3640 25 9.1 682 41 100 0 
Ripon 3158 20 9.8 512 46 100 0 
(1) Complete clone no. = 3-8- average of four rows. 
(2) Mission as pol1inizer. 
(3) Actually bloomed nearer Ne Plus Ultra. 
(4)" Complete clone no. = 3-6- ; single rows. 

Personnel: Dr. R. Ba1die, CSUS 
Dr. D. Kester, UCD, R. Asay, UCD 
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PrcgLC~ss I~cpurt 

Projl~l"t 8(l- ~,7 

1. Noninfectious bud-fa.Lh'.l·c. 

A. Physio~.<2.(;Y' 

AJ.moncl H.c·search Confcrc'nce 
Dl'(;cmheJ" 8, 1980 

Seasunal cycle sturlies of excised vegetative shoots are 
continuing to shu'vJ that the critical factor in the develop1l1cnt of 
symptoms is the plants respcn~; e to high tcmpel"<.ture in mid-summer. A 
plant normal]y stops grm~·:i.ng 3~)(1 go(>~, dormant <1PPi-lrt'l1tly due to pro
duction of grcn-lth inhibit ing silbstnn c l's. In the lH' IJlallt \,'C are getting 
preliLlinc.:l.l:Y evjek:nce that J tu;..:.:ic suh-.L.:l.I1ce is being producetl instc.'.ld 
that in .i ures t11(: \l(~g(-\taU.ve. gnn,j,llg point <11ll1 oelays the j niti;ltion of 
thc re~;t period in the FaI1. \'; •. ' nl"\.- ill'!Cstig;'lti,ng no\. the identity of 
the hypothesized toxic subst.:mce. Differences in vDrieties and dif
fcren(;c~~ in locations can be associCJtec! ,(Jith the total 8I'lOunt of heo.t 
accumulation which \-iould correlate to the production of such substances. 

B. Sc.1 ect i un within varicticf;. 

Tests in progress since early 1970' s have shoun that: differenct 'S 
mnong prop<1gatioll sourcc materials in )"e~>pc:ct to B}' can b0 shOi·m ~J :i. t : hin 

a relativ(']y fe\v years if the p1:ogeny tl:ecs 21:e hLfJ",·m in an appropr:i ;lt"c 
environment ,.,h(,·r e h 'ir;h SLll:tt',lcr tCl:I\)erat:nl"os occur. A lonGer Let'm t('~t ':"n 
V1e~:teT.n J~ern County llsinh r;:lnrio)pIy s~J ,,~c.ted bucl·-sticks [roIn normal tree<; 
and orch:;irds in ;·l[lllteCl. arC'a ': ' ;10 \hl~';C{l ·:i.s ~sh(wlng a gradu:l1 :incruls(' 
year'by yC.::1r in t r ees ",H.h id(~ntiflCihJ(' BF. Tl)(~ r<lt\:·r; are 1m·} (about J% 
per year so far) hIlt indicate that pro~uction of 137 trees may occur 
continuously. The numher produced from lvasco source trees is sigllific:antly 
greater than from Hant~c:a sour.ce trc~cs. 

Nine clones of 'Nonpareil' being t.csted in the ltVT plots have 
remainC'.d free of BF but trees of 'Hcrc('cJ' (Kcnl Counly) and 'HaLve)" 
have not (Kel'n, Fresno and Colusa County). BF 1.s continuing to occur 
sporadically in various 'Carmel' orcl\;·:nls pri1:1:11:ily in middle to SOL1th(~rn 
San Joaqtdn Valley in urc:lw rds five or more years old. Thc pattern is 
similar to \"hat. had been seen in early days ,·lith Herced and appc<1J"s to 
be part of the ge.ncrDl pattern that the industry must expect to ocr.ur 
with m.::1ny if not all varieties that come into thc picture. 

C. lnherit<:lncc. 

Test crosses of different almond vm:i.eties in F ahnonrl x peach 
crosses are confir:lling cnrl:i.er rc~sults that shcl\-J a Bl_~:-ct,2..~, segref:;Rtes 
from various aJmond va-cietic:s. Furth,:.'T, the expressjon of these RF 
offspri.ng is onJ.y OCCUlTing in those progc·nies involving early bloom:Ln5 
wlrict:i.es. These fincling~; po.i.nt tm,'.Jnls methods of breeding to climin.:1tp 
BF sensitive varieties Hhich ve are nO\J reatly to te.st. 
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Di'lta on y:i.C'lc1 .::md vClrJoLls other p;.n~all1c-tcl:'S Here ohtainc·cJ this yeAr 
on thn:·c plots (~3ee ntt<l.cl1c-d) at EC';';:1rLmc1 (KI:'Tn Cml1lty), l\rhucklc 
(Colus,') County) > Jlllrh~1]1t (B~ll" t (, CO\l!"11 y') nl1d !"c;, a ] iil1 i ted <111H1\1l1t of 
Nantcca (S,1)1 J,,'lr:jtdn County). J\ fi(tll p.lo!· 1 :3 beilir; (> S [ilbUf.:lwd lhj,~ 
wintl!l at Frc:alll l-J.ith C~.l.iF (Dr. AJJ .loi llc'\d t t). 

D:i.f[('r(>r1c('s Cln:.' ClPPL'ari!lf, in y :i.l'l d and P< ,:fonn:.1l'lCC, 8:11ong varj cties, 
amonp, plots ;:md olUonf~, yca}'!:" Fen: ,11'0'/ (\nc~ y'.'n)' t11(,' nnn]ys 'is of Ull' 
cliTllal'je j.lilttJ' fll, p il1:t.iclll:lrJy th.ll' (;c(,llrill~-. ,11II- J nl'. hl(1(IIl1, ii'; c.ritic;}] 
in int'erpreLLJ!g 1:0S1] 1 1 f; . Tid,·: )'l' ;H U :l' r , dll )" pooJ: polUll:1 ting conditiom; 
durinr, NOllpDrl',iJ' :.:nd (.'r.'.rly h loom ti o,c' h:1d :.l ~;trong jllh.i.b :i.t:ing c1.1'('..:I· on 
yi01d. Lotcr. bloor-li.ng v;'jj: i(· t ' jl'~: y.i c ·I.(;.~'d bcttl:r . 

Ihfferpnr,: L! ~~ "l1lCii1; : vil l' ic,t' -;l'S is ;ll~~ o 

For tIl i S L'C:1 s on l·' E' h dVC prc: ~: ('. n ted d.),;: :: J ~' 

then t:r,lllslntL,d ,Lllto .~I~~l~ ).~I ,~)J _:U?:'2. ~/y l~ ( "_: ' 
as a prcliI!lill<-ll~Y repo r1' of tlH::: t.:ot;·d (;,) l i.l 

.:l [uncticlil in nut sJ.ze (\'Jl~ight). 

,~~l!i '~ .(:':E .:.~f. Tl~_~~_~'L~·:.E.(~~_ whic.h :Ls 
y.j (:1 r1 cl:ll :,_ j s pre:sellL\"d only 

t k l L He ,I J-C (JiJta:i.n:i.ng. 

Using a ~~( : l:y_C_lJ.!:},I~ ,i~dc:~ inv()l-v .j ·II~ '. f:·O cl ' ; p:' Cl c tE>rS l,'e :i.~~.l ; t:c.::d 1:0 rl:f]cct 
relaUve sjgn.ii.i,C:dlC(-,~ ,;,J(~ 11;)'1.' 0. an;t:!.y -, .' d .1.1 v; ,r; c- i...i ls of <:"i.llliund '.·-,hie], are 
c:uxrcntJy bc.'j)Jf;· gn)\-!i't. FivC>. (:f t:hc'~·:(: -' t~(inp<:l r(Jil, !-;is~;:i(ln> No P1Uf~ 
Ultr.cl, }'(,C'.l~J.CS~; imel l-icl·cc.-i ;'1'1"., usc-;:'! i.i!:: ~;~ t::il.1 (;:JrC~ s. Si.}: Ollle!]-::::, \vldel'; nrc 

vad_etiC's I";ICJ-C conSi(~Cril·Ll.LL' jndw·:l Y)' e:~pc-r:i.(::i·;ce is ij\r;dJ<Jb:1l', incll1(lo.-
l~lIt tE', C<.umc 1.) }'r.i.. tz, P r :i. c:c:" 1,'ul) y ;, ril:i 'fho;fiPf':Gi.'l. 1'l1(.'s (;' are 1': 0 t pr (' s (:n t eJ 
as reC(Fi1iiJendaLi.on~; fe' l' 11 ~~ (? hill: ~l ~; ;, S j i.:::.l pkl!, c (If n proc e,-,s ",:hereb y 
othen; \'lith be ('v!lluDtcd .1f,; r'i;-,t[l, is nj;I·<'itnec1. ThIS inf.orlJiaLion \ " :lE, 

publ:lbhed in C~ ! .1j.forn:L.3 l\g'ClC1l1tllrt', (Ictol.>l'l", 10[;0. 

Tll(! '£~L!':J..:.,_ti?,~ :~5.-I!..e (h:.ly kw bCC'll prep,::) cd and o.:ists ju !!1imeo g1:aph 
form. Further \·mrk \': <13 dOLJ'~ 1:0 d0t L'(p)jnc pollinatit1 [} group,: and l:('S\l] ts 
are being tahu].o ted. 

Report prepared by: D. Kester 

Collaborators include: 
CoopcraLiv2. Extension: H. Hicke, H. Viveros, T. Aldrich, D. Rough, 
J. Connell 
Pomology: R. J\f,::ay, L. L-ju, L. Fenton, H. Aciu:ih 

Oth e r: r:. Bi.llJie (C~;UC), G. Bloi':gren (Delta), A. UC:',,,iLt (CsnF) 
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Variety 

Nonc'] tree (S) 
Ne Plus llj trCt 
JOl·d<.lnaJ~) 

Ne Plus Ultra 
JordanaJo 

Nonn!ll1 
Fritz 
Gnm.adD 
Cannel 
NcnparEd] (3) 
H:-,rvey 
Hilo/PA 
(, 9-- 60 
2 .. 17 
t·k reed 
Price 
Robson 
Hi] mv/Ncm 
51.-3 
Vest;) 
23-J2L 
5A- 20 (4) 

C. Mission Bloom 

Thompson 
Cnrdon 
BuLte 
3-24£ 
Ruby 
') .• ')g 

~'li S~; 'iun l-'(J'j 

lHpoi1 

if Nu U; 

/Tree 

731f!; 
65.18 
()/,92 

53-'11 
55:20 

12,375 
J 1, 97lf 
jJ ,9/'(1 

1 J , O~.] 
JO,cnJ. 

9Y5t,'; 
8C!00 
7970 
lCH,O 
'I () SIl 

7676 
7S(W 
7!,97 
59J <J 

52'jJ 
f198/4 

lS,49/} 
] I, , ('7 <J 

13,JL,:: 
J3,:i.fi6 
12,S09 
1,:"', 1 ' )'~ 

I I , :' I, ~) 
(, '.iVI 

~('J: n 1:\"'1' J>]ot· 

H,' I .I I" 1 ; I J1 d , ~ , " I 'j C ( > 1 Il i ;) 
19f t, l'l e,lll ';ll~; 

Avera;:c 
Size 

if / oz. 

20 
20 
J/ 
20 
16 

3] 
2'l 

24 
}(! 

31 
£.9 
27 
25 
28 
21.: 

31 
26 
27 
1.9 
18 

25 
27 
'3J 
38 
29 
33 
2H 
27 

23.4 
20. (, 
23. 7 
18.6 
22.2 

2. It • 8 
28.1 
n.6 
26.5 
27. --l 

20.4 
1~.9 

17.7 
] 8. S 
:W.I 
:17.4 
70.S 
15.0 
18.6 
I I,. 'i 
]1 • I, 

17.2 

39.2 
V,.7 
2u.i'. 
21. 9 
28.5 
:n. ;) 
:~ ').0 
17. ~) 

.1 756 
J ,')1,:> 
] 7/~) 

1396 
1('(1.:) 

l[:(,n 

2lCm 
1 (, l) ~) 

:I l) f;(; 
20()9 
1.')3J 
If!] g 
lr~j 

138:;, 
.1 50~; 
130::; 
l~)Y; 

:i..12~ 
J .~() S 
Wi] 

iV10 
12Yl 

297(j 
?()03 

LO] l 
16L;3 
:~ 1 'lg 
1'/ 7 () 
I g 7 ) 

lJ 1 ' i 

j \I );:c \l 1<1 i ~\.'~';(:; l l'~)! (; .. '! I r . · j' ,'!" c 

]) L: l: l.'ll1 iw 1: () , 1 98 0 

Shc:lling % 
% ScaJec1 

65 
53 
()O 

60 
6:1 
() () 

67 
55 

67 
bJ 
55 
58 
:'17 
c -, 
--' ) 

20 
68 
,)2 

74 
42 

(,2 

% 
7 II 
9 l , 

25 
78 
80 
98 
YG 
~)O 

,')0 
711 
5(, 

] 2 
SO 

J 00 
18 

60 
100 
.100 

64 
100 
iOO 
J uO 

96 

% 
NOH 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
LI 

o 
o 
o 
o 
2 
o 
2 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 

2/18 
2. /1 r., 
2/1'2 
2/l5 
2/17. 

2/2', 
2/20 
2/b 
? ;:~5 
2/2 11 

2/26 
2/23 
2r:!, 
2/2ti 
2/25 
2/1.3 
7./2/, 
')/2 .., - .) 

rJ /? " E. • __ ) 

2/24 
2/23 
2/23 

2/25 
2/26 
3/1 
3/2 
3/ I, 
2/27 
J/ /1 

3/3 
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D. ~'J(j n;: ' rc i 
, 

L] c" I,.·~·; . ..... _, -- - " 

3-· ~- ~) .. 72 l:!." (,:7.6 2/ 29.0 
3- B -12-· 7:~ '1 / ~ J : JH ?7 :W.O 
3- 8·· /.f- /2 .1. CJ , C) -' {, /.( . 'J"-; 'I 

~ J ... J 

3-8-2- 10 10".'! i (I 24 2.8, 2 
5-·~8-(;-72 10,ii 'ilj 2!. ?rL 2 
3-8-~;- n 9 i)f;l8 7-6 23.7 
3-8-9-72 ~J3i,5 2 r ., 23.9 
3-8-10--72 gS~!9 25 n. 8 
3-8-'11-72 52.l{·6 n J.LI.4 

E. Ni~; s j Oli C'I pne's - '--- .-._-- .--- -

3-6-J-65 11)~.p !i 29 ;i i; • 7 
3-6 .. ·J···65 10 • .')(,9 78 I '.l " ) . .:. 
3-6-2-71 10, 5~ll ? .' 

, .. I) 2 :). 1 
3-6·- 3-67 10,5);: 2 7 24.3 
Co:umcrcinl 10) ?!, / 28 /'i,3 
Conun,~ rc:·ial ~)') \ q t') n n .n I. ~ , 

(1) At 7~ tre(>=;/ClC1'l;. 

(2) Estimate: (01 Na r.!o Vlvcro~:. 
(3) Cor;/ir;E:l.'c,i.-I J ~,c)1.1r( : I' > ;,V\."~d:,(· ~) '! u",,::;. 

(I.) ,Jurdall!)'I" P,;-; I"',"! } i ll: :t-.' t'. 

(5) j:r,np:ln~j 1 :lS poJ j j (I \ zC'·. 

:) -

? I. /6 6/1 2 {.j 0 
j I rn 6/1 20 0 
r;: , / . \' , I 26 0 I '} . ,-"'.' (,1_) 

:' J i ') (,S 2LI 0 
7.] 1 ~ ~. 6 ') 2/1 0 
17/< 1. (,:1 32 0 
J 'j()] 6G J~ 0 
1710 65 38 0 
J ()~a 6J 28 0 

:~OCJ3 !I ') lOU 0 
1 i!:J 118 100 0 
.1 n9n 4(, 100 0 
1823 1+ '7 100 0 
1 7/, 'd !1 9 100 0 3 rO '.oJ S 

.1 '/.li) l; f; l() n 0 

p(')'~·,,) , .nc~l: 1'1:i I·i.u Viv,,; 0;;; (1,L'l'n CHIIILY), \·,'t, I' \"('11 ,\ !·i{l··.~ .. n,,,", ~::tyd .. 'r Coopt'r;1I:iv 
r >.L'~ :1::3·j.' ·il~ ]). l~( r~ {l\i' ) 1,1.~ J\sny, iJ p, : rlil. tit uJ ll('J "J ol(:r~ !,)', LeT) 

i\pPJ~v(:i;)l:l:'JJ) (~·:l(~ndt ri. lo \.;; :~ I'('n C : J I1 ,.~r , (l1.·.j iJ('I ~ ) n1 h,' 'Tiii !t f').,I ! '4~ .l '? r~ ·r ' 11 ' ~ln : ir, (.l:~ of 

Kern 1":,1': ,1 Cl. ';I.,),I {l Y. 



AJlIIond RL',;Carch ConferencC' 
D('cembcr g, 1980 

Nicke]s Eslntc H (2~-; C'<l r(:h Fclllll 

Arbuckle. Ca 1if 0 l"nia 

Average Full 
II t,u t s Size Ibs./ Per Acre Bloom Shelling % ~~ 

Variety /1'ro0- ii/oz. Tree Yield (ll) (3) % Scaled 1'\u(v 
---_. __ ._-----_._-- --------.--.- - -------------

A. Ear!Y __ l!}oomin~_ 

Peerless 1--65 
(3) 21J If 23 5.8 lf35 2/17 33 100 0 

Ne Plus 
Ultra 2-70 (1) 1910 18 6.5 488 2/11.. 53 97 1 

Ne Plus 
Ultra 1-63 1770 20 5. 7 428 2/14 56 99 0 

Peerless 2-70 11,68 19 If. 7 3~i2 2/17 32 99 0 
.Jordanolo 1342 16 5.3 J9B 2/11 ~8 33 5 
51\-20 1239 16 5.0 3"15 2/15 70 14 1 
Honey trr:'_e 871 Hi 3.4 Z _r)~) 2/J9 66 0 3 
HLlm-1 (1) 636 27 1.5 112 2/Jg (If. 96 1. 
K-13N (1) 375 20 1.2 ~JO 2/17 57 JG 0 

B. NonJ:--,-'1y(-~i} ___ l!.J~S~~1!. 

( Norman 3232 28 8.6 6/+5 2/24 GLj 29 1 
23-122 272G 21 7.9 :in 2/21t fi 9 96 a 
C,-~nnel 2609 20 8.2 615 2/2./f 51 89 1 
Price 2523 21 7.1 532 2/24 62 55 1 
Nonparei.1-2-70 2/,39 22 6.8 510 2/73 58 62 3 
Harvey 2039 2J 6.1 1,53 2/25 (ll.j 15 If 

Granada 1890 2:) [I. 7 352 2/23 55 85 1 
Fritz (2) 179Lj 20 5.5 4J? 2/20 5:1 It 3 
SA-3 l(iOo 23 4·.4 330 2/22 59 81 0 
69-60 1324 21 fl.O 300 2/21 50 93 1 
Vesta 1315 18 4.3 322. 23 51 41 1 
Robson 982 18 3.4 255 2/23 59 45 0 

C. Mission Bloom Time ---... --------_ .. _----

Butte 3683 25 9.2 690 2/26 50 71 1 
Misfd rm 1-65 2')76 21 7.5 562 2/27 ff6 99 1 
Nis s ion 2-71 2518 21 7. lj 55~) 2/2.7 4(, 100 0 

l'li.ssi 011 .5- () 7 2M16 21 7.4 Sj() 2/27 46 100 0 
Thompson 2329 22 6.5 tina 2/26 60 41 3 
Carrion 1872 19 6.0 450 2./7.5 60 63 3 



( 

c 

- '2. 

D. B_C:~E.9_ ~: e LL _SX(~I2-~.:':!_ 

3-8-4- 72 2602 21 7. 7 
3-8-7-72 2M)7 22 G. [\ 
3-8-2-70 2td9 22 6.8 
3-8-5-72 2282 21 6.8 

(1) Planted with Nonpareil as pollinizer. 
(2) Planted \.!i th J:>U r;~ : j OIL as pollinizc:r.. 
(3) Rncord of T. Aldrich. 
(4) Al 75 tlC·('~/ac:n:" 

-

577 2/23 59 61 
LI80 2/23 58 58 
.510 2/23 58 62 
410 2/23 58 52 

(5) All c1 011(' number,: ~; hO\-m arc preceded by 3 ;mel 1~u11lber for variety. 

Personnel: 1': AIdr j ell, Colusa COl1l1 t y, Cn,.-,p0raLivc Extcn[;lun 
D. Kester, UCD 

2 
2 
3 
4 



.. 

( 

( 

( 

II Nuts 

CSUC I:VT Plot 
Dur!-t<illi, C;: :I; fCli.q '; ; l 

-'916 PLUli jll~ 

Average 
S:i. zc 11->8./ Per 

Alnlc,!": d R:',.;(:' ,:! I ,. 1-1 Con r c rcnc.c 
])('U"illflcr S , 10~; U 

Acre Shcl:Ung % % 
Variety /Trp..e 11/07-. 'frc)c YIeld (q) % Sealed NOh1 

A. Nc PlUB Ultra Bloom 

Jordanolo 
Ne r Jus Ultra 
5A-20 

Norman 
23- .17.2 
Harvey 
Nonpareil 2-7U(1) 
Price 
Fritz (2) 

NOllpareil 1j.-72(J) 
Herccc1 
Nouparpil 5-72(1) 
NOllpardl '7- n (1) 
Gr::ll1:'l c1 d 

Vesta 
Milm-l (3) 
5A.-3 
Ro1.)t~on 

K13N (3) 

C. Mission Bloom 

Nission 5-67 (/t) 
Butte 
Mission 1-65 (Lf) 
Hission 2-"71 (4) 
cr 5-58 
Mission 1-65 (4) 
Hission 2-- 7.1 (L.) 
Carrion 
Hission 5-6'7 (4) 

3521 
340/. 
868 

{t850 
1.279 
36/. fj 
3110 
3U~1 

30B~ 

2978 
2972 
2!,29 
2310 
23:10 
21 !lO 

1 'i ) (I 
]3% 

1330 
1765 

71.79 
6Hi? 
582.2 
52"15 
1j5S6 
It/+~) l 
{,liDS 
31'23 
36/.0 

16 
18 
15 

25 
n 
2J 

]7 , S 
18 
7..1. 
18 
IE: 
13 
)8 
.1 h 
:n 
)7 

22 
2] 

J7 
18 

20 
25 

lLi.2 
] J. 8 

3. 7 

13. 9 
17..B. 
] o. (, 
:ILL. 
11.0 

(I .) 
J. ,_ 

10. :! 
c· Q .. '. ( .. 
n,] 

(). :1 
.). 'i 
3.9 
If, ? 
4. () 
2.0 

lR.R 
15.2 
l~. 7 
] l~. J 
H. '1 
]J . 6 
J.] • 6 
lL "i 

9.1 

1065 
8SS 
278 

892 
960 
7(i'i 

t:~26 
')? r" 
(} .. -.. ) 

WO 
7:>0 
73.'5 
622 
62] 
()n 

/, ~)I; 

II 1 : ~ 
2<)2 
3 J. :j 
345 
l~O 

1l,IO 
1140 
1]78 
] OSS 

81,S 
810 
870 
878 
682 

(1) ComplE't0 clone no. - 3-8- a verage of fouT rO'.·'!s. 
(2) Hiss:i.on i:I~; po115 n i. 7. el-. 
(3) ./H:tu o l] :/ blc.'llme~ 1.H.'.;Hp.r Ne Plu s Ultrn·. 
(4) Complet e clone GO. = 3-&- ~ in 8 1e rn~~ . 

Pers onnel: Dr. R. Bnldic, CSCS 
Dr. D. Ke[; Lc'L, DCn, lL As ay, UC- )) 

61 
58 
70 

68 

36 
24 
68 
'12 
88 

100 
96 

100 
100 
100 
100 
100 

8/, 
100 

80 
12 
24 

12 
o 

12 
2 
o 

o 
Lt 

12 
4 

o 
4 
o 
o 
o 
o 
o 
o 
o 


