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Personnel: Henry L. Rae, James Thompson, Joe Connell
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Objectives: To expand testing of the "early harvest" approach to plots located
throughout the almond growing regions of California.

Progress: Studies in 1979 suggested that substantial benefits could be had if growers
harvested almonds two to three weeks earlier than the time when they are dry on

the trees. These studies will be expanded to various locations in order to determine
if the "early harvest" concept can be used statewide.

In 1979 an effort to obtain nut drying using ambient forced air was made. Although
drying occurred, there were difficulties with mold growth. This year's work is
aimed at eliminating this problem.

Plans: (1) To compare "on ground" drying of nuts in "shady" versus "sunny" orchards
and correlate with climatic conditions; (2) to develop a useful "harvest index"

for growers; (3) to evaluate quality of early harvested almonds; (4) to test, on

a commercial scale, "hullability" of early harvested almonds; (5) to set up ambient
air drying tests for almonds and evaluate techniques.

Almond Industry Participation $7,350



Almond Early Harvest

Data collected in Fresno County during the summer of 1979 indicated
that a thorough harvest (almost complete nut removal) could be made 2-3
weeks before nuts are dry on the tree. Tests indicated that early-
harvested almonds are as large as those harvested later and could be
hulled cleanly. An extensive taste panel study which tested roasted
kernels indicated that there werc no substantial detectable differences
between early-harvested and more mature kernels.

During the summer of 1980 early harvest trials were run in four
locations (Wasco, Fresno, Livingston, and Dayton). Effects of tree age
on nut maturity and case of harvest were examined by comparing harvests
in young and old blocks at the Wasco and Dayton locations.

As for 1979, in Fresno County, nut removal at 100% hull-split was
as good as for harvests two weeks later. However, 100% hull-split did
not mark the time of the best nut removal in the other locations. 1In
most cases the best nut rcmoval did not occur until nuts were quite dry
on the tree. Nevertheless, because insect damage increased steadily
during the last few wecks nuts were on the tree (see the IPM report) an
early harvest might be economically advantageous even though complete
nut removal is not accomplished. 1In all locations, once 1007 hull split
was reached nuts on the ground dried within two weeks.

Younger blocks in Wasco and Dayton matured about one week later
than older blocks. ‘As a result on a given day the nut removal was less
good in the younger block. If this is taken into account it should
still be possible to harvest young trees early.

Tests planned for the 1981 season will seek to define culture
practices which promote nut removal for early harvest.

John M. Labavitch
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Early Harvest Trials - 1980
LABAVIT et

1. Objectives

Data obtained in Fresno County in 1979 suggested that almonds
could be harvested 2-3 weeks before they were dry on the tree ('mormal
harvest") without undue difficulty or cost to the grower. Specifically,
mechanical shaking at the time the least mature nuts on the tree had
split (100% hull split) resulted in nut removal as complete as that
obtained when shaking was delayed 2-3 weeks. Nuts harvested early could
be dried on the. orchard floor for 10-14 days and then hulled readily.
Kernels from these nuts were as large as those from later harvested nuts.

The objective in 1980 was to repeat the 1979 trials at sites located
throughout California's almond growing area in order to determine if
"early" harvesting of almonds could be a general practice. Because we
perceived that efficient hulling of ground-dried, early-harvested nuts
could limit the usefulness of the early harvest concept we carried out
tests of the commercial scale hulling of these nuts.

2. Interpretive Summary

This years' results provide a less clear picture than did those of
1979. Nuts (hulls and kernels) dry well on the ground in 2 weeks
whether the orchard canopy is open or closed. In all locatiomns early-harvested
kernels were as large as those harvested later. However, 1007 hull split
was not always a useful indicator of the best time to shake for maximum
nut removal (see Results). Nevertheless, the data provided by portions
of the IPM study carried out in parallel with our trials indicate that
early nut removal is important in orchards where insect infestation is
substantial. This is true in spite of the decreased harvest volume.

(0f course, later removal of nuts not shaken from the tree would be an
important part of the early harvest approach.)

3. Experimental Procedures

Harvest trials were carried out in Dayton, Fresno, Livingston and
Wasco. From 7 to 10 pairs of trees were shaken at weekly intervals,
beginning at 95-1007 hull split. In each case irrigation was stopped
at least 10 days before the first harvest. Harvest efficiency was
calculated from counts of nuts on the ground and remaining in the trees.
Samples of harvested nuts were taken for analysis of moisture content
and insect damage (IPM).

Farm advisors Mario Viveros (Kern County) and Joe Connell (Fresno
County) coordinated efforts to test commercial scale hulling of early-
harvested almonds. Nuts were harvested weekly, allowed to dry on the

ground, and hulled. Hulled samples were then graded in order to determine
what effect the early-harvest would have on grower return.
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An attempt to determine the usefulness of forced ambient air for
almond drying was carried out in Chowchilla with the cooperation of
Lou Morton, according to plans worked out by Jim Thompson and Jerry Knutson
(UC Davis Agricultural Engineering Extension). Trees were harvested
and nuts were allowed to dry on the ground to a hull moisture of 20-25%
(so as to reduce the danger of mold growth). A portion of these nuts
was then swept up and loaded into a bin (apx. 5 ft. by 10 ft.) to a
depth of 8 feet. Unheated air was then blown through (35 cfm) the stack
of almonds from the bottom. At intervals, samples were removed from
the top of the stack and from depths of 2, 4 and 6 feet. These samples,
as well as samples from the harvested nuts that were left in the field,
were analyzed for moisture content. Nuts from the bin were subsequently
hulled.

4. Results

Harvest trials: Kernel size (as judged by dry weight) was not affected
by time of harvest. Kernel dry weight was approximately 1.6 grams at
the Livingston and Dayton locations and 10-157 smaller at Wasco. Data
from Fresno are not available.

As for 1979, nut removal in Fresno at 100% hull split was excellent
(96%) and essentially complete (>99%) one week later. However, there
was considerable variation from this pattérn at the other locations
(Table 1). Nut removal increased steadily throughbut the test period.
The increase was most clear at Livingston where nut removal increased
from 55 to 95% over the 3 week test period. The relationship of tree
age to nut maturation was clearly in evidence. Nut removal at the
younger plots in Dayton and Wasco lagged behind that of the older plots
at the same locationms.

In all locations the drying- of nuts on the ground proceeded
rapidly. Nuts were generally at a moisture suitable for hulling within
two weeks (Table 2). The earliest harvested nuts dried a bit more slowly
than those harvested later. This was undoubtedly because they were not
as fully open.

Hulling tests: Tests of the hulling of early-harvested nuts
indicated only slight differences between nuts harvested one week
apart (Tejon) and two weeks apart (Fresno). Foreign matter (stick tights
and hulls that curled up and could not be removed by an air leg) was
higher in the early samples. These amples also tended to contain
more chipped and broken kernels. In Fresno this would have led to a
1¢/1b. lower return on the earlier sample. However, as shown in the
results from Tejon, the increased incidence of rejects in the nuts
harvested later would probably have meant a better return with the
early harvest. :
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Air drying: Nuts in the bin through which air was forced dried
to a hull moisture of 10-12% and kernel moisture of less than 57 within
3 days. If the fan was allowed to run through the night the nuts picked
up moisture from the more humid night air. Hulling of these nuts at
the Chowchilla site was excellent. However, ground drying of nuts
harvested at the same time was as rapid as for nuts dried in the bin.

5. Discussion

The results of this years' work indicate that the main impediment
to an efficient, cost-effective early harvest is the timing of tree
shaking.  The time of 1007 hull split was not necessarily the best
time to shake. Unfortunately, a number of variables from site to site
could have affected our ability judge the value of using hull split
as an early harvest index. Among these variables are soil type,
scheduling of water and nitrogen applications, the length of the main
trunk and other tree-~training characteristics, shaker type and operation,
and climate. We recommend that a single-site study, which would eliminate
a number of variables, be carried out to determine the effect of timing
of water and nitrogen applications on nut maturation. These results
could then be put to use in tests state-wide.

It is clear that kernel sizing, drying of grounded nuts, and
hulling should not be serious problems for early harvest operations.
Nevertheless, the possibility of problems does exist. Nuts wetted by
rain are subject to mold growth--nuts in the tree dry more rapidly
than those on the ground. Ants and ground squirrels must be controlled.
It is clear that these animals can take a heavy toll when nuts are on
the ground for a few weeks. Finally, because more nuts will be left
in the tree, care must be taken to remove mummies during the post
harvest period.

While forced air drying of almonds may have a value under certain
circumstances it probably would not be generally useful. Nuts on
the ground dried as rapidly as those in bins and the additional handling
required to move quantities of nuts into bins and the energy cost to
operate the fan would add expense to the drying operation.

6. Publications
Joe Connell and I are currently putting together an article to

describe this work. No publications, other than annual reports, describe
the results of our studies.
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Table 1. Nut removal. Data given are average figures for 7-10 adjacent
pairs of Non-pareil trees. The figures are the percent of nuts on the

ground based on counts of nuts on the ground and remaining in the tree.

Location Week 1 Week 2 Week 3 Week 4  Week 5
Dayton~old 92.4 96.4 98.1 97.5 -
Dayton-~young 79.5 86.8 94.0 94.3 =
Wésco-old 89.1 92.5 93.8 95.8 94.4
Wasco-young 85.8 91.4 92.0 94.2 96.0
Fresno 95.9 99.1 99.4 = =
Livingston 55.4 74.7 86.5 95.5 -

a. The first harvest in Dayton was on August 14, in Wasco on August 12,
in Livingston on August 11 and in Fresno on August 5. Harvests were
at weekly intervals. <

b. The old orchard at Dayton was an ll-year-old planting; the young was
6 years old.

c. The old orchard at Wasco was a l4-year-old planting; the young was
7 years old.
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Table 2. Hull and kernel moisture contents at harvest and after various

periods of drying on the orchard floor.

Moisture Content (% fresh wt.)

One Week Two Weeks

At Harvest Post~harvest Post-harvest

Location Harvest Hull Kernel Hull Kernel Hull Kernel
Dayton-old 8/14 75 30 20 8 11 4
8/21 65 20 9 3 8 2
8/28 30 9 -7 2 - -
9/4 9 3 - -~ - -
Dayton-young 8/14 79 33 35 15 9 4
8/21 80 30 14 6 9 3
8/28 71 22 11 3 10 3
9/4 40 12 11 3 - -
Wasco-old 8/12 52 22 11 3 8 3
8/19 40 12 8 2 - -
8/26 21 4 7 2 - -
9/2 9 3 - - - -
Wasco-young 8/12 75 28 17 7 10 4
8/19 66 23 19 6 8 2
8/26 54 16 6 5 7 2
. 9/2 30 8 10 3 7 4
Fresno 8/5 73 36 10 5 8 3
8/12 68 29 10 4 6 2
8/19 47 19 7 3 - -
Livingston 8/11 74 32 67 24 10 5
8/18 69 26 20 7 10 3
8/25 52 16 14 4 5 4
[ — —

9/2 15 5 15




Acknowledgement

The work described here could not have been accomplished without
the assistance of many people. Thanks are owed to:

at U. C. Davis - A. Abugoukh, T. Johnson, A. J. Knutson,
C. Moriuchi, H. Rae, W. Reil, and J. Thompson

at Chico Sfate - J. Boshi, M. Hector
at U. C. Berkeley - C. Davis
Farm Advisors - J. Connell, L. Hendricks and M. Viveros

and, most important, growers - C. V. Hansoh, W. McFarlane, L. Morton,

K. Wedel and L. Ybanez
;}-AN//W



Appendix

At the time of the 1979 Annual Report the results of the taste
panel evaluating consumer acceptability of early-harvested almonds
was not available. The report of the panel, which was directed by
Christi Heintz, is attached. 1In brief, there are few taste differences
between roasted samples of early- and late-harvested Non-pareil almonds.
In fact, if there is any difference, it is that early-harvested nuts
are slightly more palatable.



July 28, 1930

T0s: Dr., John Labavitch
FROM: Christi Heintz

SUBJECT: A Report on the Sensory ILvalustion of Almonds Harvested
During the 1979 Season

I. IKTROLUCTION

The major objective of this project was to determine the effect of
harvest time on uhe teyture and flavor of almeonds. The study actually
included three tes

Test I. =Bffect of week of normal harvest - diffcrencecs between nuts
harvested August 21 and August 28 .

Test IL. Effect of time before gath:ring nuts of

each horves
Test III. Eff ct of time of harvest - a study of immature to overmiitur:s
ts (nuts harvested weckly from July 17 to Sepiezber 11).

IIQ \':.‘.T IJ.I.I“!.LS Al-—) IL!lu.ITODS

4, ALIOND PROCESSING ! STORAGE

Almonds were harvested during the summer of 1979, pacleaged in airtizint
_hea*‘sealable;pouches and stored at 540 F, in controllsd atmosnicre
roons at the Department of Pomology, UCD. In an effort to mrovide the
taste panel with almonds more closely related to marketable nuts, the
almonds were roasted January 18 and 19, at the California Almond Growers
Exchange under the supervision of Ir. Gary Gray. A pilot-scals technicue
for "modlum—roa st" nuts was used which employed a Sears Cooker-rryer
heated to 910 F. to roast nuts for 4~5 minutes. Iuts were roa:nied in
enough alnond oil to cover the nuts and were dried at room temperature
overnigiht on paper towels. UNuts went into cold storage ajein until
two hours vrior to panel tasting.



B. SINSCRY PAITEL

The almond taste panecl commenceo. Jjonuary 2

training including triangle tests, paired compae

1alysis traininz. The taste ranel members con eC. of volunteer
graduate stuaents and staff of the Pomoloygy and 1lant Growih Departments
of UCD, After several days of training, a necting of all rancl members .
vwas held to discuss appropriate texture and flavor terms. TFor the alimonds
of this study, processed by the methods given above, the panel felt tle
most imporvent sensory characteristics and their definitions woxres

1920 with ten days of
n, and ¢egcriutive

- -

7 Q0
O
1

For texture-

firmness: force rcouired to penetrate nuts with the molar teeth
-brittleness: characterized b:r nuts shattering ezsily and ‘exploaing'
when breaking apart
hollawness: the presence of airy pockets in the center of the nut
' such that the nut is not solid

Ior, flavor-—

roasted: a cecoked flavor often associeted with expocing substances
to a heat source. A '"burnt' flavor would be an exireme
‘ rozsted condition '
sviect: t‘e sensation typified by the toste of sucros
oily: a slick, greasy taste
bitvter: the taste cieract:orized by cafleine or quinine solutions,
percelvea wrimerily at <the back of the toague

5

rancid: a rank taste characterizcd by old or oxidize: oil,

Some comments brougnt up by panel members at the discussion of
texture ané flavor descriptors werc: 1) flavor attributes were not as.
aistinguishable as texture characteristics, possibly due to the reesting
procedure being too severe, 2) thorough mastication is necessary as flavor
attributes are not initially apparent, and 3) =embers felt aftertaste
and/or curation of flavor wers Jnnortunt but could rot agree on terms
for evaluation of aftertoste which dic not involve hedonic connovetlons,

Three nuts per san ﬂla wore given to each juige with a maximum pe
cay of four trianglet sets or nine different samples fox cescriptive
analysis. Iluts vere given in random order and coced with a three aigit
random number and presented under red lights, the red lighting masking
any cclor differences between nuts. Juiges were asked to expectorube
samples after evaluation and to rinse betuecen samples.

For simple diffcrence testing, a triangle tezt vwas used where each
Jjudge wes given three to four sets of three carples and told that two
of the zamples in each set were the same while one was difforent ond
to choosc ihe odéd sample in each set {(Appendix 1). In cescriptive testing,

he - juidges vere asked to rate each semple for firiness, brittlenesc,
hollowmess, roacted flavor, sweetness, oiliness, bitterncos, ond rerncidity
using an unssructurcd 10 cm. horizontal line anc:orcd ot either end by
"mone" or "extreme" intensity of a characteoristic (1 ppenix 2).,

ko H) }—"
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I1I, DWSULTS AND DISCUSSION

TEST I, Iffect of Veek of Normal Harvest

To test whether almonds harvested on August 21 differed from nuts
harvested on August 28, a triengle test was used., TFourteen judgzes were
presentad with four triangle test scts each for a total of 56 judzgements.
Twenty-two sets were correctly jucged, not enougi: to make thie Two
harvest dates significantly different. A

Purther, nuts harvested by picking directly off the tree werc
compared in a triangle test to nuts shiaken from the trse and picked
up off the ground that same Cay. Sixteen judges were given four triangle
test sets cach for a. total of 60 juigements. The nuts did not differ
as only sixteen sets vere correctly Jjudged.

THST IT. Bffect of Time Before Cathering lluts of Fach.Harvest

Differences in texture and flavor charact-ristics were studied for
almonds shaken from the tree on a particular date and then left to dry
on the grouné until gathered one, two, and sometimes three weeks later,
Tnis tect actually consisted of eight smaller oxperiments, one for each
day a tree was shaken (harvested). A tree was shaken sach week, so
comparisons were mace between the nuts loft on the sround and gathered
later at different intervals with the nuts gothered the day the tree was
shaken. The alnonds sathercd the day of the harvest wverc gmiven as a
"reference' to each judre, Tor each texture anc flavor charactoristic,
then, the horizontal linecs on the score sheet were labeled =t the center
with an 'R' such that other nuts could be scored relative to tnis
reference (Appendix 3).

Data were compared using Analysis of Variance and results of the
eight weeks of the tect are given in Table 1. ‘hen the imnediately
gathered almonds were scored, it would be cxpected they would weceive a
score of 5.0 corresponding to the middle of thie scale or the same
intensity as the refererce, as they were almonis of the same lot.

In most cases, it wes founa the immecdiately harvested nuts did receive
scores nszar 5.0,

TFor the first week of harvest, July 17, therce was insufficient
quantity to include immediately gathered nuts in tihe analysis. Alnonds
laying on the ground one, two, ond three weelks did nct disfer in ciliness,
bitterness, or rancidity. iAlmonds cn the ground one and two weeks dia
not éiffer in firmness, brittleness, hollowness, or rcazted flavor.
Almends left on the ground threce weeks were significantly more firm.

Almoncs narvested on July 24 did not ciffer in sweeiness, oilinsss
bitterness, or rancidity. o differecnce was scen in firmness or brititle
of nuts left on the ground one or two weeks. Huts gathered immediately wers
less firm and morec brittle than nuts haxvested dbut left lying on toe grounc,

FPor the third week of tawrvest, July 31, nuts gothered imacailatzly Bnd
nuts left on the ground one or two wecks did not ciffer in oiliness ox
rancicity. IMurther, nuts left on the ground one and two wecks aifferec
in none of thwe sensory characteristics. Iliuts gathered immediatcly were

?
ness
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more britile, more ﬁo low, and rore ..<at than nut: left on the ground,
Thats harvested August 7 did now . [fer in swectness, bitterness, or
rancidizy. qlmonﬂ° imme-iiately gathoned were nore hollow thon other nuts
but did not ciffer from almonos lc t on the grownd one week in {irmness
&

i
or bitterness. Almonds lying cn the ground one and two weeks wcre alco
no different in firmness, brittleness, hollownaess, or oilintss.

Almonds harvested August 14 and g thered immeciately wi.re less firm, .
bitter, and rancid and more hollow than nuts left on the ground., iAlmonds,
left on the ground one and two weecls were not ciffercat in ary of the
sonsory characteristics.

Consicdering the wceks of normal harvest, August 21 and 28, alinonds
did not differ in firmness, brittleness, hollowness (Ausust 21 only),
swveetness, oilinces, or bitterness. Iurther, auts gothercd cne and Two
weels after harves: on Ausust 28 did not differ in ranciaity. Almonds
cathered immediately upon harvest were sisnificantly more rancid August
21 and significantly less rancid August 28 than nuts left on the ground.

For the week of tlie last narvest, September 4, only thoss nuts left
on the ground one weck wcre comparca with those gathercd immediately and
no significant diffcrences were found.

xid

Little discussion has been given so far 1o the <ifferences in
roasted flavor. A3 can be seen from Tavle 1, differences were almost
glways found in cegree of roasted flavor, especially when comparing
inmeciately gathered nuts to those left on the ground one and two weeks.
Rating the invensity of roastec flavor was more of a check on tnhe sipilarity
of the roasting trestments given to cach lot of mutse. - Differences
found might be due to the effect of the roasting procecurc on the physiology
of the nut-wvhich is likely to change with time left on the ground, but
is due probably to lach of control in pilot-scale roasting condiiticns.

The effect of time before gathering nuts of cach harves socened more to
influence textural rather than flavor characteristics,; as ecvidenced by
the relatively fewer occasions texture ter1 werc nonsignificant when
compared to flavor terwms.

Muts harvested and gathered immediately werc generally less firmo,
bitter, and rancid and mors brittle, hollow, and sweet than nuts left .
on the ground. Almonds leflt on the ground one or two weeks differea in
few of the sensory characteristics, It would scem nuts should be gatliered

immédiately and not 121t on the ground as they have more desireable sensory
characteristics (more swcet, less bitter and rancid). Yet, immecdiately =
harvasted nuts have a higher moisture content (are less firm) and consequently
become hollow in-the center upon roasting due to the moisture vaporizing

with increased temperatures. TIThue to a builé-up of steam in the center

of the nuts, many of these high moisturs nuts Ypepped" similaxr to

popcorn curing the roasting urocess. Therciore, the mechanics of drying

the immediately harvested almonds without development of these air pockets
should be ciudied,

Tifferences between almonds when comparing tim
harvest decrecased toward the end of the harvest s .
nuts of th t gothered at different times
relatively more sensory charactcristics than nuts hervested Augw

atiiered foo each
Up vntil August 14,
ver:s ¢ifferent in
:t 14 or later.
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THST III, ffect of Time of Harves®

Por the purpose of this study, it was estoblished that norxrmal
harvest of almonis occurs around August 21 or August 28 and triangle
tests showed nuts harvested and gothered  on those cdates did not differ,
Ve then specifically tested by iriangle tests nuts harvested July 31
and August 7 anc left on the ground one and two weeks with those nuts
of . the normal harvest. It was found that unier all four concitions
(harvest July 31 - nuts gathered August 6 and Ausust 143 harves
fugust 7 - nuts gatherzd Auvgust 14 and August 21), tinen compzred to nuls
harvested at the normal time, the alronds did not diffur ( n = 36, 35,
36, and 48, respectively).

Tescriptive analysis with no center-point referernce was used
compare nuts harvested weckly from July 17 through Sepiember 11 (a a
gathered immediately). Data wvere compored using Analysic of Variance
and are swnmarized in Table 2. MNote that the week of July 17 was not
included due to a shortoge of sample. Also, August 28 is not me nulonvd
as it was found no difference existed brotween the August 271 and Aug
28 harvest dates.

Almonés differed in roasted flavor but this is, azain, probablr
due to roasting procedure rather then the nuts themsclves.

Almonds harvested at different weeks did not c¢iffer in oiliness
Further, nuts harvested July 31, August 7, and August 14 dic not differ
in brittleness, hollowmess, sweetness, bitterncss, and rencidity.
Almonds harvested Avgust 21, uopunnuer 4, end Levtember 11 werc more
~firm, bitter, and rancid, and less brlntle, hollow, and sweet., July
24 harvested nuis were significantly the leczazt firm and most rancid
nuts. _

Barly harvest nuts after July 24 hoc more desireable sentory
characteristics, they were more sweet and less bitter and rancid, but
they were more hollow and brittle than later rarvest nuts cue to the
moisturs content at the time of roasting. “"'5n, the feasibility of
harvesting an earlier nut withcut auqulrwnﬂ the air pockeis upon
rcasting should be studied.

(%]

IV. CONCLUSIONS

The following points conclude the results of this study.
Bffect of Week of UWormal Ilarvest
did not differ in sensory characteristics.

~

)
2) nuts harvested directly off the tree and nuts shaken and gathered
from the ground the same day were not different,

almonds harvested August 21 and August 28 and gathercd immeaiately



Trate 2. Esreer of Time o HARUEST o2 ALmonds oty
TexTur € ANp Fravor CuAawwcTeRisTics (s 49) .,

NEE\: oF
HARVEST - Fikm ER\T‘\-E Horlow RoASTED SweeT Owy CI\RER, Eawad
a4 33 L4% L3° 289%™ wo*P3z a1® g

31 42 0% 56%° 20% wi® 37 g% W4 ®
. b IS
2! ¥ 4.9 §3% 51 .50 35 pa%d 3%

ao

v/ S Se™ 1% 347 uw8® 34 ov 1%
9/21  L.0% 39° 2a° wst 38% 39 23" L6

/4 6.0~ 34° \.é?.L 53% 23% 2.8  21® a0+

g9/ . L\\gb LS “ 5,(,6 3.3f“ 3.5 Q.Qf Wq e
Swen L-EVEL. A% % V%% 1% %k NS N % A%,
LSo- 0.1 L 1.4 Lo .0 - (.O %1

a, by
CoMON SUPERSCRIPTS WiTwin) ATTRABUTES WDioRTe Wo
SIGWIFICANT DIFFEVE WCE



TE.T II. Effaoct of Time Before Gathering Nuts of Bach Iarvest

TES

that the rousting procecures were not similer for eacir lot o

~

rataner than flavor charac
- nad nore desireable sensory

1) nuts ciffered mores in textur
2) those nuts gathnered immediac:

characteristics (they wers swoeter nubts with less bitterness and
rancidity) but were more lhollow in the center of the rmt due to

a higher moisture content and will vresent a problem upon roasting,
3) almonds lcft on the ground onc and twe weeks differed relatively
little from one another.
4) the sensory differences between almonCs gathered at diffcre:t
times for the same harvest decreascd toward the end of the season,

T III. Effect of Time of Harvest

1) almonils harvested July 31 and August 7 and left on the ground
until gatlered one ané two wecks later vere no ¢ifferent from
nuts of the normal harvest,

2) almonds harvested July 31, 4ugust 7, and iugust 14 were less firm,
bitter, and rancid, while being more brittle, hollow, and swect
and have therefore more desireable sensory characteristics than
those nuts harvested July 24 or after aujust 14,

3) the feasibility of harveusting an earlier mut without acquiring
the air pockeis upon roasting should be studied.

Because almonis differed in degrec of roasted flavor, it is felt
f -~

"could therefore be an important source of variability in the study. Iucther,
. . . - ) . N N . - &
it may be possible that this type of roasting nrocedure may hinve coused
-
o

the increaced bitterness and rancidity in the normal harvest
season alnonds,

4.



Appenow  \.  Scorsswegr FOR.  SBusery  IRweweir  1ESTy
NAME
ALMONDS 19Y/9 Season | DATE

Two of the tollowing three samples in each set are identical, Taste &

uut trom each sample then circle the odd sample in the set.

SET
L)
2)
3)
)

Name

ALMONDS 1979 Season ' Date

Two ot the following samples in each set are identical. Taste a

nut trom each sample then circle the odd sample in the set.

SET
1)
2)

- 3)
4)




« HPPENDIY . SCORESHEET For DESCRIPTIVE

SENSOQ,‘/, ANVALYS S Nl
ALHMONDS 1979 Season DATE Maveh 3 10 1 1920
Please score the samples for the o.lowing characteristics by proportionally
( marking the ling with a vertical line,
NONE : EXTREME

L ; Firm

. il Brittle

- - Tollow

l | Roasted

L . ] Sweet

L ] Oily

L - J Bitter

-4 ) Rancid

‘ - ‘J Pirm

L 1 Brittle

1 3 ) liollow

1 1 Roasted

I 1 o Sweet

- 1 A 0ily

1 2 Bitter

L 1 Rancid




‘ﬁP?END\y SR

SeorgSueer  For DEscRPWE  Sewsory
Racysis Uewo  Crwrer. Point  SererEmle

AILMONDS - 1979 Season

SAMPLE

In relation to the refrvcice samole, please score the following

samples for the different characteristics by proportiona’ly marking tne

line with a vertica’
LESS
|

line,

R

1

- o

- R

e

o

-

P

-x

P

- o

- o

Firm

Brittle

Hollow

Roasted

Sweet

Oily

Bitter

Rancid

Firm

Brittle

Hollow

Roasted

Sweet

Oily

Bitter

Rancid



