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Project Title: Measurement of Nut Detachment Forces Before and After Harvest 

Project Leader: H. E. Studer 

Objectives of Research: 

Some almond nuts remain on the trees after mechanical harvesting. Apart 
from the resulting economic loss, these nuts can serve as overwintering sites 
for the navel orange worm. Follow-up nut removal by means of tree shaking in 
the winter or manual poling are often practiced. This project seeks to 
determine why these nuts remain after shake harvest: are they simp ly bonded 
very strongly to the tree, or is the problem related to tree response to 
shaker vibration? 

Procedure: 

The project was carried out with the cooperation of Mr. Sam Lewis, a 
grower in Chico, CA., who made available his orchards and a self-propelled 
pruning tower. Varieties studied were Nonpareil, Merced, Mission, Harvey and 
Drake. A Hunter L-10 M hand held mechanical force gauge was used to measure 
the tensile forces required to manually pull almonds from the branches. The 
pruning tower allowed testing in the upper sections of the trees, although the 
tops of the trees were generally too high to be accessible. 

Detachment forces were measured the day before harvest on several trees 
(generally 4). Approximately 400 pre-harvest measurements were made for each 
tree. Post harvest measurements were made immediately after harvest for those 
nuts which remained on these same trees. (All measurements for any given tree 
were made within a period of two days). Since the number of nuts left after 
harvest was small for some varieties, additional trees were included in the 
after harvest sampling in order to increase the number of post harvest detach­
ment force observations. 

The data were collected by 2 people over a period of six weeks between 
August 27 and October 6. The observations were recorded in one of 4 categories 
which described the color and condition of the stem and hull. The categories 
were identified as shown in Table 1. 

Resu lts 

Table 1. Distinguishing features of nut categories. 

Nut category = 
GB 
GG 
BB 
BC 

Stem co lor + 
G 
G 
B 
B 

Hu 11 co lor 

~ } hu 11 sp 1 it 

C -------hu 11 closed 

G = Green 
B = Brown 

The data, without regard for stem-hull characteristics, is presented in 
Figures 1-23, each of which consists of a histogram accompanied by a fre­
quency tab le. Figure 1 shows the data for Nonpareil trees samp led duri ng 
the first week, for which nut detachment force was measured both before and 
after harvest. Figure 2 displays the data for Nonpareil during the first week 
for which forces were measured on trees on ly after harvest. Figure 16 pre­
sents all of the Nonpareil data where both before and after measurements were 
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made, and Figure 19 represents all Nonpareil data collected during the season. 
A similar set of tables is provided for each of the other varieties. Figure 
23 presents all of the detachment force data collected for all varieties. 

At the top of the frequency table in each of Figures 1-23 is shown a value 
of N, the number of observations represented by the plots; the mean value of 
the detachment forces (in pounds); and the vari ance of these observations. 
The frequency table lists the percent of total observations in given inter­
va 1 s, usually 0.2 lbs. For examp le, in Figure 1, out of a tota 1 of 1585 
measurements made before harvest, 495 or 31.2% were equal to or less than 0.2 
lbs and 68.8% of the total observations were greater than 0.2 lbs. The maxi­
mum observed value among these 1585 observations was 4.1 lbs, shown at the 
bottom of the frequency table. The histogram is a graphical representation of 
the data in the accomp anying frequency table. 

A summary of numbers of observations, means and variances for each of the 
tests is shown in Table 2, where each of the data sets is associated with one 
of the Figures 1-23. The column headed "mean ratio" shows the ratio of the 
after harvest mean detachment force to the before harvest mean detachment 
force. The column headed B represents the percentage of the "after harvest" 
observations that had detachment force values smaller than the mean detachment 
force of the "before harvest" observations. Each value of B was calculated by 
linear interpolation in the corresponding "after harvest" frequency table. 
For example, consider the histogram for the data set "all Nonpareil, before 
and after II , shown in Figure 16. The "before harvest" mean is 0.45 lbs. B is 
calculated as follows: 

B - 13.4 (0.45 - 0.40) + (13.0 + 18.5) 
- 0.6 - 0.4 

= 35% 

Table 3 displays the mean detachment force values and the number of obser­
vat ions for each of the categories descri bing the stem-hu 11 characteristics, 
for each var iety measured both before and after harvest. Table 4 provi des 
additional summaries of the two Mission data sets. Table 5 provides addi­
tional summaries for all data sets in which observations in the GG category 
were virtually nonexistent. 

Discussion: 

The data summaries presented in Table 2 show that the mean post harvest 
detachment force was, without exception, higher than the corresponding pre­
harvest mean force. The values of mean ratio range from 1.58 for Harvey to 
4.83 for one of the Nonpareil data sets. All values are greater than 2 with 
the exception of Harvey. Moreover, an inspection of Figures 1-23 shows that 
the maximum values observed in the "before and after" data sets occurred, with 
one exception, in the after harvest data sets. 

The values of B, also listed in Table 2, show that while the mean post 
harvest detachment forces may be large, a substantial number of nuts remain on 
the tree after shaking which have, individually, relatively low detachment 
force values. For example, the data set "Nonpareil, all data" is charac­
terized by a value of B = 30%, and this value of B is represented by the cross 
hatched area under the curve in Figure 16. 
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The "before harvest" and "after harvest" nut populations also have varian­
ces (S2) which are very different as evident in Table 2. As expected, the 
after harvest nut populations are more spread out. Both populations, however, 
are highly skewed to the right and very definitely non-normal. 

The data in Table 3 shows that, with a single exception, the mean detach­
ment force values associated with each of the nut categories identified in 
Table 1 are greater for those measured after harvest than for those measured 
before harvest. It appears that the action of the harvester is selective, and 
irrespective of nut type, nut detachment is sensitive to nut bonding force. 
Table 3 also shows that the largest mean detachment force values for the cate­
gories listed were generally those exhibited by the BC nut category (brown 
stem with non-split hull). Table 5 shows that the BC category represented a 
large percentage of the after-harvest nut population for data sets Nonpareil 
week 1 and week 3, and also for Merced. 

A separate summary of the two Mission data set is shown in Table 4. The 
nut category GG was rarely represented in the tests except in the 
"Mission-week 5" data set. The trees in the "Mission-week 6" data set were 
drier, and most of the nuts were represented by the BB category, with very low 
nut detachment forces. Very few of the Mission-week 5 observations fell in 
the BB category. Rather, the observations were primarily represented by GB, 
with a substantial fraction in GG. The nuts in the GG category have split 
hulls but drying of the stems and hulls is incomplete. It should also be 
noted that the mean detachment forces for these "green II GG and GB nuts are 
comparable to those representing the BC category, this observation applying to 
both the before and after harvest nut populations. 

Conclusions: 

This study of almond nut detachment forces has clearly shown that nut 
removal from the tree at harvest was influenced by the magnitude of the force 
bonding the nuts to thei r stems. Nut bonding forces varied over a wi de but 
simi lar range for all varieties tested, and the mean forces were surprisingly 
similar where nut conditions were corrmon. The nuts which remained on the 
trees after harvest were invariably characterized by a higher average bonding 
force than those of the pre-harvest population. However, a substantial frac­
tion of those nuts remaining on the trees after shaking exhibited bonding for­
ces which were very small. This fact resulted in a substantially higher 
variance for the "after harvest" measurements. Consequently the values of 
mean ratio are actually mi s leading, and tend to underestimate the difficu lty 
of the problem of removing the nuts by shaking. 

The results suggest that incofTlllete nut detachment is due in part to 
shaker design and operation, but nonuniform tree response to the vibration is 
also a factor. Moreover, while improvements in nut detachment efficiency may 
be possible, the existence of nuts with very high bonding forces suggests that 
the mummy nut problem will not likely be resolved by changes in current shaker 
design and operation alone. 



Table 2. Summary of 1984 almond nut detachment force data. (Force measured in pounds). 

Nonparei 1, 
II 

II 

II 

II 

II 

Data set 

before and 
on ly after 
before and 
on ly after 
before and 
only after 

after 

after 

after 

Merced, before and after 
II on ly after 

Mission, 
II 

II 

II 

before and 
only after 
before and 
on ly after 

after 

after 

Harvey, before an dafter 

Drake, before and after 
II only after 

A 11 Nonp are i 1, before and after 
All Mission, before and after 

Nonpareil, all data 
Merced, all data 
Mission, all data 
Harvey, all data 
Drake , all data 

All varieties, before and after 
All varieties, all data 

Week No. 
No. Trees 

1 4 
I 8 
2 5 
2 1 
3 4 
3 2 

3 4 
3 1 

5 3 
5 4 
6 2 
6 2 

5 1 

6 4 
6 2 

-- 13 
-- 5 

-- 24 
-- 5 
-- 11 
-- I 
-- 6 

-- 27 
-- 47 

Before Harvest After Harvest 

N Ave. S2 N Ave. S2 
force force 

1585 0.52 0.21 75 2.05 8.53 
-- -- -- 245 1.48 4.45 

1756 0.47 0.19 446 0.95 1. 42 
-- -- -- 13 0.85 1. 28 

1596 0.36 0.10 201 1. 74 2.18 
-- -- -- 70 1. 78 6.76 

1600 0.42 0.10 244 1.57 2.42 
-- -- -- 30 1. 52 4.70 

1234 1. 27 1.04 343 2.16 1. 75 
-- -- -- 304 2.24 7.14 
811 0.24 0.03 97 0.60 0.63 
-- -- -- 110 0.91 1. 55 

405 0.50 0.10 18 0.79 0.28 

1675 0.43 0.14 159 1. 35 1. 36 
-- -- -- 573 1. 90 7.20 

4937 0.45 0.17 722 1. 28 2.34 
2045 0.87 0.89 440 1. 82 1. 92 

4937 0.45 0.17 1050 1. 35 3.12 
1600 0.42 0.10 274 1. 56 2.66 
2045 0.87 0.89 854 1. 85 3.89 

405 0.50 0.10 18 0.79 0.28 
1675 0.43 0.14 732 1. 78 5.98 

10662 0.52 0.32 1583 1. 48 2.17 
10662 0.52 0.32 2928 1. 62 4.05 

Mean 
Ratio 

3.94 
--

2.02 
--

4.83 
--

3.73 
--

1. 70 
--

2.50 
--

1.58 

3.14 
--

2.84 
2.09 

3.00 
3.71 
2.13 
1.58 
4.13 

2.84 
3.11 

B, 
% 

--
--
--
--
--
--
17 
--

--
--
--
--
39 

24 
--
35 

I 
31 

30{ 
17 

3~! 39 
20 

31 
26 

I 
+:> 
I 

/-' 
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Table 3. Number of observations per tree and mean nut detachment force, X, for 
each nut category for each variety. (includes only IIbefore and 
after II data). 

B f e ore H arves t Aft H er arves t 

Data set Tree GB GG BB BC GB GG BB BC 

Nonp arei l-week 1 1 95 45 242 6 0 0 11 16 
2 98 1 294 3 2 1 7 5 
3 108 7 285 2 0 0 2 1 
4 23 0 372 2 0 0 21 9 
X 0.7 1.3 0.4 1.7 -- -- 1.3 3.1 

Nonp are il-we ek 2 1 12 0 355 3 1 0 144 8 
2 1 0 389 6 0 0 113 3 
3 2 0 373 12 0 1 118 8 
4 0 0 203 0 0 0 32 5 
5 3 0 396 1 0 0 12 1 
X 0.3 -- 0.4 2.0 -- -- 0.9 2.3 

N onp are i l-week 3 1 5 4 386 1 2 3 31 1 
2 4 0 372 24 1 0 52 12 
3 1 0 385 14 0 0 6 84 
4 1 0 390 9 0 0 4 5 
X 0.3 -- 0.3 1.2 -- -- 1.1 2.4 

Merced-week 3 1 233 0 162 5 6 0 26 16 
2 321 0 74 4 5 0 8 4 
3 288 0 101 9 26 2 59 39 
4 359 0 40 1 14 0 28 8 
X 0.4 -- 0.5 0.8 1.1 -- 1.4 2.3 

Mission-week 5 1 199 180 2 17 53 104 6 1 
2 314 80 7 3 63 61 12 7 
3 333 38 10 44 8 12 2 4 
X 1.1 1.8 0.4 1.3 2.1 2.3 1.3 2.1 

Mission-week 6 1 51 0 349 1 0 0 0 0 
2 35 0 373 0 6 38 45 4 
X 0.3 -- 0.2 0.2 1.9 0.5 0.6 0.4 

Harvey-week 5 1 3 0 400 2 0 0 10 2 
X 0.4 -- 0.5 0.8 -- -- 0.8 1.8 

Drake-week 6 1 18 0 392 3 5 0 9 1 
2 
3 

12 0 408 1 14 3 ~ 45 2 
19 0 400 0 3 0 25 2 

4 19 0 390 6 0 0 11 7 
X .4 -- .4 1.1 1.6 -- 1.3 1.4 
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Tab le 4. Sunmary of nut detachment force observations for each nut category for 

( Mission variety measured in two different orchards at Chico, CA. 

Before Harvest After Harvest 

Week Tree N GG GB BB BC N GG GB BB BC 
No. No. 
5 1 398 180 199 2 17 164 104 53 6 1 

2 404 80 314 7 3 143 61 63 12 7 
3 425 38 333 10 44 26 12 8 2 4 

Total 1227 298 846 19 64 333 177 124 20 12 

% of total 68.9 24.3 1.5 5.2 53.2 37.0 6.0 3.6 

Mean force, pounds 1.1 1.8 0.4 1.3 2.3 2.2 1.3 2.1 

Overall mean force, 1.3 2.2 
pounds 

6 1 401 0 51 349 1 0 0 0 0 0 
2 408 0 35 373 0 93 38 6 4 

Total 809 0 86 722 1 93 38 6 45 4 

% of total 0 10.6 89.2 0.1 40.9 6.5 48.4 4.3 

Mean force, pounds 0.3 0.2 0.2 0.5 1.9 0.6 0.4 

Overa 11 mean force, 0.2 0.6 
pounds 
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( Table 5. Percentage of nuts represented by various nut categories. 11 

( 

Before Harvest After Harvest 

Nut Category Nut Category 

Data Set NG 21 GB BB BC Nil GB BB Be 

Nonparei l-week 1 1530 % 21. 2 80.0 0.9 74 % 2.7 55.4 41. 9 
y31 0.7 0.4 1.7 X 0.9 1.3 3.1 

Nonparei l-week 2 1756 % 1.0 97.7 1.3 445 % 0.2 94.1 5.6 
X 0.3 0.4 2.0 X 0.4 0.9 2.3 

Nonparei l-week 3 1592 % 0.7 96.3 3.0 198 % 1.5 47.0 51.5 
X 0.3 0.3 1.2 Y 0.5 1.1 2.4 

Merced-week 3 1597 .! 75.2 23.6 1.2 239 .! 21.3 50.6 28.0 
X 0.4 0.5 0.8 X 1.2 1.4 2.3 

Mission-week 6 809 1 10.6 89.0 0.1 55 .! 10.9 81.8 7.3 
X 0.3 0.2 0.2 X 1.9 0.6 0.4 

Harvey-week 5 405 ~ 0.7 98.8 0.5 12 % 0.0 83.4 16.6 
X 0.4 0.5 0.8 X -- 0.8 1.8 

Drake-week 6 1668 % 4.1 95.3 0.6 124 % 17.7 72.6 9.7 
X 0.4 0.4 1.1 X 1.6 1.3 1.4 

1/This table is based on only "before and afterll data sets; it does not include 
Mission-week6; and all GG observations in these data sets was first subtracted out. 

2/NG = No. observations "before"; Na = No. observations "afterll. 

3/x = mean nut detachment force in the given category. 



Week 1 , 4 Trees 

% 5ta Nonpareil a.f'or. Af'f:..r 
Numb.r 1585 75 
M.an .517 2.m5mS 
VarSano. .2mSl S.5338 

4ta Ut •• Nulft S CUIft Nulft I C..,1ft 

.2 485 31.2 158.8 2 2.15 87.4 

.4 4ae 25.2 43.15 11 14.15 82.7 

.15 287 18.1 25.5 sa 12 78.7 

.8 189 us. 2 15.2 7 8.3 81.4 
1 815 5.4 8.8 3 4 57.4 
1.2 58 3.8 15.1 UJ 13.3 44 
1.4 33 2 4 8 us. 15 33.4 
I.e 18 1.1 2.8 4 5.3 28 
1.8 11 .8 2.1 8 8 28 
2 8 .5 1.8 3 4 24 

I 
2.2 8 .5 1.1 3 4 2fIJ 0:> 

2.4 3 .1 .8 8 8 2fIJ 
I 

2ta 2.8 3 .1 .7 1 1.3 18.7 
2.8 5 .3 .4 1 1.3 17.4 
3.2 2 • 1 .3 8 8 17.4 
3.4 a 8 .3 1 1.3 18 
3.8 1 8 .2 8 8 115 
3.8 2 .1 .1 2 2.8 13.4 

lta 4.2 1 8 a 1 1.3 12 
5.2 8 a a 1 1.3 18.7 
15.2 8 8 8 1 1.3 8.4 
8.4 8 a 8 1 1.3 8 
8.8 8 9 8 1 1.3 8.7 
7.4 8 8 8 1 1.3 5.4 
8.8 8 8 8 2 2.8 2.7 

tata 1 2 a 4 5 6 7 8 9 lta 18 8 8 8 2 2.8 8 
NaNilft.., .. 4.1 12.2 

Lb •• 

Figure 1 • Frequenoy table and hietogram for nut detaohment foro •• in lb.. mea.urad 
before and after harveet for Nonpareil almond. on 08/27/84. 



Week 1 8 trees 
Nonpare i 1 A-Ft. 

Lb •• 

L.b.. NUIft 

.2 

.4 

.8 

.8 
1 
1. :2 
1.4 
1. e 
1.8 
2 
2.2 
2.4 
2. e 
2.8 
S 
S.2 
3.4 
4.2 
4.4 
4. e 
4 . 8 
5.2 
5.4 
e 
8.2 
8.8 
7 
8.2 
9 

MeaNt mum 

All Typ •• 

Af't.,.. 
245 
1.46:36 
4.448 

Cum Nym SCum 

14 5.7 94. S 
21 8.5 85. e 
37 15. 1 70.7 
29 11. e 58.8 
lS S.!5 52. a 
28 11.4 49.9 
22 8.9 31." 
12 4. e 27 
e 3.223.7 
10 4 19. e 
e S.2 18.4 
e 2.4 13.9 
5 2 11. 9 
2 .8 11.1 
4 1.8 9.4 
3 1.2 8.2 
3 1.2 7 
2 .8 S.2 
1 .4 5.8 
1.4 5.'3 
2 .8 4.5 
1.4 4.1 
3 1.2 2. sa 
1 .4 2.5 
2 .8 1.7 
1 .4 1. a 
1 .4 • sa 
1 .4 .4 
1 .4 0 

8. sa 

Figure 2 • Frequenoy ~able and his~ogram Tor nu~ de~achmen~ Toroes in lb.. measured 
only aT~er harves~ Tor Nonpareil almonds on 08/29/84. 
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Week 2 , 5 Trees 

% sm Nonpareil e • .,o ... A.,4:. ... 
Numbe .. 1758 448 
Mean .4857 .9495 
Va .. ianae .1882 1.4185 

4m u ••. Num X Cum NUM X Cum 

.2 51121 82. 4 87.8 78 17 83 

.4 582 32 35.8 182 22.8 ea. 1 

.8 _5 17.8 18.2 71 15.& oU.2 

.8 122 8. & 11.3 48 UJ.7 93.4 
1 85 3.7 7.8 27 8 27.4 

am 1.2 S2 2.9 4.8 311 8.7 2121.7 
1.4 27 1.5 3.1 12 2.8 18 
1.8 25 1.4 1.8 18 3.5 14.4 
1.8 4 .2 1.4 18 3.5 111.8 
2 5 .2 1.1 11 2.4 8.3 I 

--' 

2.2 4 .2 .& 4 .8 7.4 0 

2.4 5 .2 .8 2 .4 7 
I 

2m 2.8 2 .1 .5 8 1.3 5.8 
2.8 2 .1 .4 a .8 5 
a 1 II .3 1 .2 4.7 
3.2 1 II .3 1 .2 4.5 
3.8 1 II .2 3 .8 3.& 
3.8 1 " .2 3 .8 3.2 

1'" 4 1 " .1 1 .2 8 
4.2 QJ " .1 4 .8 2.1 
4.4 QJ II • 1 1 .2 1.8 
5 QJ II • 1 1 .2 1.8 
5.4 " II • 1 2 .4 1.2 
8.8 " " • 1 1 .2 .& 
7.8 " " • 1 1 .2 .7 

"", 4 S 6 7 e 9 1" 8 1 " " 1 .2 .5 
&.2 QJ " " 1 .2 .8 
1" " " " 1 .2 " 

Lb •• MaN'.""" 8 11.1 

Figure 3 • Frequency ~le and hietogram for nut detaohment foroe. in lb.. maa.urad 
before and after harveet for Nonpareil almond. on 09/04/94. 
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Week 2; 1 
Nonpareil 

~ 
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2 4 5 

tree 
A-F-l:. • 

I I 

6 7 
t • I 

e 9 10 

Lb •• 

All Typ •• 

u... Hu. SCUM 

.2 

.4 

.8 
t 
1.2 
1.e 
2.8 

w .. , ... 

A¥~ .... 
13 
.8538 
1.2BB4 

N..,. S Cu. 

1 '1.8 82.9 
5 98.4 a.8 
1 '1. IS 48. 2 
2 15.3 u.a 
2 us. 3 IS. 4 
1 '1. e '1. '1 
1 '1. e II 

2.5 

F 19urta 4 • Frequency ~l. and hl~ for nu\ .~aohmen\ fOi '0" in lbe. meaeured 
only afw harv_ for Nonparet I almond. on 09/05/84. 
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Week 3 , 4 Trees 

% Nonpareil e.¥ore A¥ .... ,.. 
NUMber usa" 2"1 
Me .... .38Gr1 1.7412 
V • .-i."o. .S882 2. 1812 

L .... Nu. S C..,. Nu. S c... 
.2 748 48.S SS.ts US 7.a 82.1 
.4 .. 81.2 22.a 21 UJ.4 81.8 
.8 usa sa. 8 12.4 17 8.4 '73. 2 
.8 88 !La 7 18 7.8 85.2 
1 sa 8.a a.7 12 s.a !SQ.2 
1.2 28 1.8 2 14 8.8 S8 
1.4 • .s 1.5 la 4.a 47.a 
1.8 111 .8 .8 14 e.a 48. a 
1.8 2 .1 •• a 4.4 H.8 
2 a .1 .8 8 3.8 31.9 I 

-" 

2.2 a .1 .4 9 2.4 28.4 N 
I 

2.4 4 .2 .2 la 4.8 24.4 2" 2.8 .. 8 .2 5 2.4 21.8 
2.8 1 a • 1 4 1.8 18.8 
8 .. a .1 3 1.4 18.4 
8.2 1 .. a 4 1.8 le. s 
8.4 at II .. 4 1.8 14.5 
8.8 II a .. 8 2.8 11. S 

1" 8.8 a .. 8 4 1.8 8.5 
4 II .. .. 8 2.8 8.5 
4.2 .. .. .. a 1.4 !5 

Aft ..... 4.8 .. II II 1 .4 4.5 
4.. II .. a 1 .4 4 
S.4 II II .. a 1.4 2.S 

"" 
S.8 .. .. II 2 .8 1.5 
5.8 a .. at 1 .4 1 
8 II II at 1 .4 .s 
8.8 a .. .. 1 .4 II 

Lb •• 
MtaNi __ 8.2 8.8 

Figura 5 • Fr-qutmoy ~abl. and hlnogram for nu~ cIe~aohIMan~ foroe. in lb.. l18Q8ured 

before Qnd cWler harv .. ~ For Nonpcaretl alMOnd. ~ 09/10/84. 



Week 3 2 -er-ees All Typ •• 

% 5" Nonpor-eil A-F-e. A¥4:..,.. 
NUMbat- 7121 
M • ., 1.7814 
Vo,..io"oe 8.784 

4" LN. Nu. S C ... Nu. S Cw. 
.2 7 U, 88 
.4 8 11.4 78." 
.8 8 12.8 85.8 
.S S 12. S !12. a 
1 a 4.2 48.8 

3" 1.2 a 4.2 44. a 
1.4 a 8. !I 85.8 
1.8 1 1.4 34.8 
2 a 4.2 ., 
2.2 2 2.a 27.2 
2.4 2 2.8 2~3 
2.a 2 2.a 21.9 

2" 9.2 2 2.8 18.8 
8.8 2 2.8 19.8 
4.2 a 4.2 11.5 
4.4 8 4.2 7.2 
5.4 2 2.8 4.S 
S.8 1 1.4 2.8 

1" 8.8 1 1.4 1. S 
a.8 1 1.4 " MOHiMU. 8.8 

Lb •• 

Fl~ 6 • Frequ.noy 4.ab1. cmcI hla\ograat 'or ~ d.-I:aohlll..m. 'oroee in lb. • ..aeured 
only a'~ ... harv_~ 'or Nonpareil alaaoncle on 09/11/84. 
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Week 3 , 4 Trees 

" 5121 Merced a."or. A"~.r 
Numb.r 18m" 244 
Mean .42"8 1.571214 
Vartonoe • 1"41 2.4248 

4121 
Lb •• Nu", S Cu. Nu. S Cu. 
.2 see 35.3 S4.7 18 4 as. a 
.4 534 33.3 91.4 2Q 11.8 84.1 
.S 249 15.1 18.2 28 11. '" 72.8 
.8 121 7. S 8.S 28 11.4 81.1 
1 52 3.2 5.4 la 7.7 53.3 

3121 1.2 41 2.5 2.8 23 a.4 43. a 
1.4 17 1 1.7 2I2J 8.1 3!5.7 
1.8 17 1 .7 21 8.8 27.1 
1.8 4 .2 .4 7 2.8 24.2 
2 1 8 .4 8 3.2 211. a I 

2.2 2 • 1 .2 7 2.8 18.1 --' 
~ 

2.4 1 8 .2 S 2 18 I 

2121 2.8 1 8 .1 5 2 14 
2.8 8 8 • 1 3 1.2 12.7 
8.2 8 8 .1 4 1. S 11.1 
3.4 1 8 8 4 1. S a.s 
a.s 8 8 8 2 .8 8.8 
4 8 8 8 2 •• 7.8 

112J 4.2 8 8 8 2 .8 7 
4.4 8 II 8 3 1.2 !S •• 
4.S " 8 8 1 .4 !S.4 
~8 8 8 8 4 1.8 8.7 
5.2 II II II 1 .4 9.9 
8.2 II II II 1 .4 2.a 

121 
S.4 II 8 8 1 .4 2.5 
8.. 8 II 8 1 .4 2.1 121 3 4 5 a 7 e 9 1121 7.4 8 8 II 2 •• 1.8 
7.8 8 8 II 1 .4 .a 
8.2 8 II 8 1 .4 .4 

Lb •• 18 8 8 8 1 .4 II 
Mcocs.ua 3.4 11.1 

Figure 7 • Fr.~u.noy table and hiatogram Tor nut detachment Toro.. in lb •• meaeured 
before and aTter harv •• t for Meroed almond. on 09/12/84. 
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Week 3; 1 t:.ree All Typ •• 

5rz1 Meroed A-Pter A"~ • ..-
Numb • ..- 3121 
M.a" 1.5188 
Va..-Sa"o. 4.71211212 

4rz1 
U.e. Nu. S CUM Nu. S CU. 

3rz1 

2" 

lrz1 

.2 1 9.9 

.<4 3 18 

.S 3 18 

.8 5 IS. S 
1 1 9.9 
1.2 2 S.& 
1. <4 5 IS. & 
1.8 1 3.3 
1.8 2 &.8 
2 2 8.& 
2.8 1 3.9 
2.8 1 3.3 
3.2 1 3.9 
3. <4 1 3.3 
8.2 1 3.3 

MCIH'.UM 8.1 

1 2 

Lb •• 

Figure B • FreCfuenoy bmle and hieb,gram for nue deeaohmene foroa. in Ib.. meaeured 
only after harveet for Merced almond. on 09/13/84. 

a8.7 
8S.7 
7S.7 
sa 
5&.7 
sa 
33.<4 
98 
23.<4 
18.7 
13. <4 
18 
&.7 
3. <4 
8 

I 
--' 
tTl 
I 



Week 5 , 3 Trees 

% 5121 Mission 8.+"0 .... Af'oI:. .... 
N",mb .... 1234 343 
M.an 1.2745 2.1588 
Va ... iano. 1.121398 1.7494 

4121 
Lb •• NuM X CUM NUM X CUM 

.2 UJ7 8.15 91.4 2 .s aa.s 

.4 1154 19.2 78.1 12 3.4 a15 

.8 145 11.7 158.3 28 S.8 all. 1 

.8 112'8 8.5 57.7 14 4 88 
1 89 8.7 51 15 4.3 81.7 

3121 1.2 115 a.3 41.7 27 7.8 73.8 
1.4 1111 8.1 33.5 39 8.8 84.2 
1.8 .. 7.2 28.9 91 8 !SS.1 
1.8 84 5.1 21.1 17 4.8 511.2 
2 42 3.4 17.7 13 3.7 48.4- I 

2.2 48 9.8 19.7 18 4.8 41.7 -' 
0'1 

2.4 81 2.5 11.2 32 8.9 32.4- I 

2121 2.8 98 2.a 8.3 17 4.9 27.4-
2.8 18 1. S 8.8 12 3.4 23.8 
9 18 1.2 s.s 111 2.& 21 
3.2 111 .8 4.7 8 2.3 18.7 

,tJtJ ..... 3.4 112' .8 3.8 13 3.7 14.8 

1\ 3.8 11 .8 3 B 2.8 12.3 

1121 3.8 8 .4 2.5 3 .8 11.4 , ' , 4 5 .4 2.1 8 1.7 a.7 I \ I 

1 V A¥~.,. 
4.2 4 .3 1.7 8 1.7 7.a 
4.4 4 .3 1.4 4 1.1 8.7 
4.8 2 • 1 1.3 5 1.4 5.3 
4.8 1 II 1.2 2 .5 4.7 

121121 
s 9 .2 .8 3 .8 9.8 

1 2 3 4 5 6 7 8 9 1121 5-8 8 .4 .4 a 2.8 1.2 
8-7 9 .2 .2 3 .8 .3 
7-8 1 C2I • 1 II e .3 
8-a 1 e e 1 .2 e 

Lb •• MCIN & MUM 8.2 8.2 

Figure 9 • Frequency ~le and hia~ogram for nu~ de~QChm.n~ forcea in lb.. _aaured 
before and af~er harvee~ for Mteeton almond. on 09/25/84. 



Week 5 4 t.rees All Typ •• 

% 5121 Mission Arter Af'4;. .... 
N"'lnbtat- 31214 
M.an 2.2427 
Va,..:f.a"o. 7.1372 

4121 L .... Nu. S CUM NUM S c..... 
.2 a .8 88.1 
.4 8 2.e 88.4 
.e I. 4.2 82.1 
.8 1'1 5.5 ae.e 
1 15 4.8 81.e 

s" 1.2 15 4.8 '18. '1 
1.4 88 12.5 e4.2 
1.8 "I 8.2 S7.8 
1.8 Ie 5.2 82.'1 
2 8 2.8 sa 
2.2 18 8.2 "8.8 
2.4 24 '1 •• 85.8 

29 2.8 1'1 !S. !S _.a 
2.. 8 2.8 ':!!7.8 
a 8 2.& 24.4 
8.2 18 5.2 18.1 
8.4 11 a.e US.S 
a.e 8 2.8 12.S 

1" ... a 1.e 18.8 
4 a .8 8.8 
4.2 8 1.8 '1.8 
4.4 • .8 8.8 
4.8 2 .8 8 •• 
4 •• 4 1.a s 

"121 
5 2 .8 4.3 

1 2 S 4 5 e 7 e 9 1121 s-e 4 1. a a 
8-7 7 a.a .7 
7-8 2 .8 8 

Lb •• 
MaN' __ '1.8 

Figure 1B. Frequency ~l. and hiRogrGllt for M de~*:' Foro_ in lhe. _::a ...... d 
only af\er hcrv_\ For Mt .. ton almond. on 09126184. 
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% 5121 

4121 

3121 

2121 

1121 

Week 6 , 2 Trees 

Mission 8.f'or. Af't..r 
Numb.r 811 97 
M.aM .2429 .6 
VariaMoa • rlJ294 .6285 

Lb •• Num X Cum Num X Cum 

.2 547 87.4 92.8 28 28.8 71.2 

.4 197 24.2 8.9 28 28.8 44.4 

.8 41 5 9.2 19 19.5 24.8 

.8 15 1.8 1.4 7 7.2 17.8 
1 7 .8 .5 4 4.1 19.4 
1.2 1 • 1 .4 4 4.1 9.9 
1.4 2 .2 .2 2 2 7.9 
1.8 II II .2 1 1 8.2 
1.8 1 • 1 II 1 1 5.2 
2 II II II 1 1 4.2 

I 2.4 II II II 9 9 1. 1 I 

\ 
8.8 II II II 1 1 II 

MCl)c i mum 1.7 8.7 
I 
I 

\ 
I 
I 

\ 

1 2 3 4 5 6 7 8 9 1121 

Lb •• 

Figure 11. Frequency table and hi.togram for nut detaohment force. in lb.. meaeured 
before and af~r harveei:. for Mteeton almond. on 10/02/84. 
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% 5" 

4121 

3121 

2121 

1121 

Week 6 2 trees All Type. 

Mission A-P-l:-er A"~ar-
Number- 11121 
MeClf"\ • 9145 
Va ... Sa ... oa 1.5489 

u.... N .... X c ..... HUM S Cua 
.2 a 7.2 82.8 
• 4 22 2 • 72. • 
• 8 2S 22.7 sa •• IS 13.8 38.4 
1 11 UJ 28.4 
1.2 1111 9 17.3 
1.4 " 3.8 13.7 
1. e " 3.8 111 
1.8 2 I.e &.2 
2.2 1 .8 7.8 
2.4 1 .8 L4 
2.8 2 1.a 4.8 
8.2 2 1.e 2.e 

" 1 .8 1.8 
4.2 1 .8 .8 
4.8 1 .8 II 

Matel ....... 4.8 

Lb •• 

Figure 12. Frequency bml. and hl.~CIID ~o ... ~ de~aen~ ~oroee in Ib .. MeCl8Ured 
only QF~er harv .. ~ For Nt .. ton almond. on 10/03/84. 
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% 5121 

4121 

a 121 

2121 

1121 

Week 5 , 1 Tree 
Harvey a.f'c ..... Af'~ ..... 

Numb • .- 405 18 
M.an .4972 • 78SS 
Va.-ianc. .0975 .2791 

~--
Lb •• Nu. % Cum Nu. X Cum 

.2 7B 17.2 82.8 3 18.8 83.4 

.4 188 4B.9 41.8 3 18.8 88.7 ,. .8 95 23.4 18. 3 2 11.1 55.8 

I ' 
.8 31 7.8 lB. 7 2 11.1 44.5 

· I 1 11 2.7 7.9 4 22.2 22.3 

I t 1.2 18 3.9 4 1 5.5 18.7 

t ' 
1.4 8 1.9 2 B " 18.7 

I \ 
1.8 5 1.2 .8 1 5.5 11.2 

I · 
1.8 2 .4 .3 1 5.5 5.8 
2 " " .3 1 5.5 " I t 
2.2 1 .2 " B B B 

I \ 
MCiMimua'l 2.1 1.9 I I 

: \ 

Lb •• 

Figure 13. Frequency f.abl. and hi~ 'or all nu~ dftachmen~ '0I"'a.8 In lb.. aeaeured 
for Harvey almond. during 1984.. 
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WeeK 6 , 4 Trees 

% 5~ DraKe a.f'or. Af'-l:..r 
Numb.r 1675 159 
M.an .428 1.349 
Variano. • 141211 1.3597 

4~ 
Lb •• Num X Cum Num X Cum 

.2 81121 98.4 83.8 UJ 8.2 99.8 

.4 514 98.8 92.9 25 15.7 78 

.8 28B 15.5 17.4 17 18.8 87.9 

.8 141 8 . 4 9 19 11.9 55.4 
1 58 9.4 5.5 19 8.1 47.2 

a~ 
1.2 99 1.9 9.8 13 8.1 39 
1.4 21 1.2 2.3 8 5 34 
1.8 12 .7 1.8 8 5 29 
1.8 18 .5 1 8 5 23.9 
2 5 .2 .7 8 9.7 28.2 I 

2.2 4 .2 .5 2 1.2 18.9 N 
-' 

2.4 8 8 .5 4 2.5 18.4 I 

2.8 2 • 1 .9 8 9.7 12.8 
2.8 8 8 .9 4 2.5 U!.1 
3 3 • 1 .2 1 .8 9.5 
3.2 8 8 .2 1 .8 8.8 
9.4 8 8 .2 2 1.2 7.8 
9.8 8 8 .2 9 1.8 5.7 

1~ 3.8 8 8 .2 2 1.2 4.4 
4 8 8 .2 1 .8 3.8 

Af:~.,.. 4.2 8 8 .2 1 .8 9.2 
4.4 1 8 • 1 2 1.2 1.9 
4.8 1 GI GI 8 GI 1.9 
5.2 8 GI GI 1 .8 1.3 

~ 
8 GI 8 GI 1 .8 .7 
8.2 8 GI GI 1 .8 8 

~ 1 2 a 4 5 6 7 8 9 1~ MaMimulft 4.5 8.1 

Lba. 

Figure 14. Frequenoy ~l. and hi.togram for nu~ de~aohM.n~ force. in lbe. mea.urad 
before and af~ar harv •• ~ for Drake almond. on 10/04/84. 



Week 6 2 t.rees 
Drake A-F-l:.er 

All Type. 

NUMb .... 
M.., 
v .... s.CiIt1o. 

u ••. Nu... S CUM 

.2 

.4 

.8 

.8 
1 
1.2 
1.4 
1.8 
1.8 
2 
2.2 
2.4 

213 2.8 

113 

2.a 
8 
a.2 
3.4 
3.8 
a.a 
4 
4.2 
4.4 
4.8 
4.8 
5 

5 e 7 8 9 113 !HI 
8-7 
7-a 
8-8 

Lb •• 8-18 
MGMs.ua 

F isur- 15. Frequ.noy \abl. and hie4:ogrc:am for nu\ cIe~oohaan~ foroee in lbe. 
onl y caf~ ... hcr~ for Drak. alllOnde on 10/08184. 

Af' ....... 
573 
1.912112 
7.22123 

Nua S Cua ., 8.a a.2 
8S 18.8 82.2 
as 8..1 78.1 
S4 8.4 88.7 
2S 4 •• 82.8 
42 7 •• !IS 
37 8..4 48.8 
41 7.1 41.4 
2a 4.8 se.S 
2S 4.8 82.2 
211 3.4 28.7 
14 2.4 2L2 
US 2.8 2S.8 
III 1.7 21.8 
11 1.8 18.8 
la 2.2 17.7 
13 2.2 IS. 4 
is 1 14.4 
7 1.2 18.1 

" .8 12. " 
13 2.2 18.2 
11 1.8 8.2 
7 1.2 7 
7 1.2 s.a 
2 .3 S.5 
11 1.8 a.S 
7 1.2 2.8 
8 1 1.8 
4 .8 .8 
a .s 8 

11.8 

aeaeurec:f 

I 
N 
N 
I 



All Nonpare i 1: 

x 50 BeFore & AFter B.f'orca Af'-l:.er 
Number 4937 722 
Mean .4483 1.2843 
Variano. .1692 2.3398 

40 
Lb •• Nu. S Cuna Nun X CUM 

.2 leas 38. 8 83.4 94 13 87 

: &'+"0 .... 
.4 149 29.5 33.8 134 18.5 88.5 

.. 

\~t~ 
.8 7!5B 1~. 1 18.7 97 13. 4 55 

00 .8 971 7. S 11.1 71 9.8 45.2 ., 
00 

1 204 4.1 42 5.8 99.4 o 0 7 o 0 

o • 

1.2 138 2.7 4.9 54 7.4 91.9' o 0 

30 0 _ t t t '/, \0,'0<' 
o 0 1.4 88 1.9 2.9 88 4. 1 27.7 o • 
o 0 

1.8 54 1 1.8 34 4.7 2S • 0 · . 
• 0 ~ . ~~~ '/, ., O~~\J 1.8 17 .9 1. ~ 25 '8.4 151J .. 8 o • 
o • 

2 18 .3 1. 1 22 9 18.5 • 0 · . QO I · . ..~ 2.2 15 .3 .8 12 1.8 14.9 N · 0 

0 0 (.oJ 
. , 0 ,~\0 2.4 12 .2 .8 12 1.8 13.2 I 
0 0 

20 · 0 ~\) .2.8 5 • 1 .5 12 1.8 11.5 0 

0 

0 

2.8 8 • 1 .9 8 1. 1 18 .. 4 0 

0 

0 9 1 8 .9 4 .5 9.9 0 . 
9.2 4 8 .2 5 .8 9.2 0 

9.4 8 8 .2 5 .8 8.5 
3.8 2 II .2 sa 1.2 7.2 

1121 3.8 9 II • 1 9 1.2 8 
4 1 II • 1 7 .9 5 
4.2 1 ,., .. 1 8 1. 1 9.9 
4.4 ,., ,., 

• 1 1 • 1 8.8 
4.8 ,., ,., 

• 1 1 • 1- 9.8 
4.8 ,., IJ • 1 1 • 1 9.5 
5 ,., II • 1 1 • 1 9.4 

2 3 4 5 6 7 8 9 10 s-e ,., ,., 
• 1 I,., 1.9 2 

8-7 ,., m • 1 ~ .5 1. ~ 
7-8 1 ,., ,., 3 .~ 1 
9-1,., IJ ,., ,., 7 .9 ,., 

Lb •• MaHtMUM 8 12.2 

Figur. 16. Frequenoy table and h t ~ogrOlR For all nut detach ... nt Foroeo in lbe. lftCtOOUred both 
beFore and afeer harveet for Nonpareil al.ond. dur Ing 1984.. 



All Miss ion; 

% 5121 Be-Pore & A-Pter a.f'o .... Af'-I:. .... 
Numb .... 2ra45 44ra 
M.can .8654 1.815 
Vca ... tcanc. .8837 1.8187 

Lb •• Num X Cum Num X Cum 
4121 

.2 854 31. sa 88.1 sa 8.8 83.2 

.4 381 17.8 58.4 38 8.8 84.8 

.8 188 sa 41.3 sa 8.8 75.7 

.8 121 5. sa 35.4 21 4.7 7111. sa 
· Be¥or-. 1 salll 4.4 31 lSI 4.3 88.8 · 1.2 118 5.8 25.3 31 7 58.8 

3121 • .. 
1.4 1 IllS 5 2111.3 35 7. sa 51.8 .. .. .. 
1.8 sa 4.3 15.9 S2 7.2 44.4 .. .. 
1.8 85 3.1 12.8 18 4 4111.3 .. .. · . 2 42 2 1111.7 14 3.1 37.1 · . I · . · . 2.2 4Q 2.3 8.3 18 3.8 SS.4 N · . ... · . · . 2.4 31 1.5 8.8 35 7. sa 25.5 I · . 

2121 · . 2.8 38 1.7 5 17 3.8 21.8 · · . · . 2.8 lsa .sa 4.1 12 2.7 18. sa · · · · 3 18 .7 3.3 1111 2.2 18.8 · · · · · · 3.2 1111 .4 2.8 8 1.8 14.8 · · · · 3.4 1111 .4 2.3 13 2. sa 11. sa · · · · · · 3.8 11 .5 1.8 a 2 SI.8 · · · · 8 3 .8 a.l 1121 · · 3.8 .2 1.5 · · 4 5 .2 1.3 8 1.3 7.8 
4.2 4 • 1 1.1 8 1.3 8.4 

Ai'~.r- 4.4 4 .1 .9 4 .SI 5.5 
4.8 2 ra .8 5 1.1 4.4 
4.8 1 ra .7 2 .4 3.9 
5 3 • 1 .8 3 .8 3.2 

121 
5 6 7 8 9 lPJ 5-8 8 .2 .3 sa 2 1.2 

121 1 2 a 4 8-7 3 • 1 • 1 4 .sa .3 
7-8 1 ra .1 III III .3 
8-9 1 ra III 1 .2 ra 

Lb •• Mow I mum 8.2 8.2 

Figure 17. Frequency ~le and hi.~ogram Tor all nu~ d.~achmen~ Torcee in lb.. mea.urad ~h 
before and afi;er harv •• i; for Ni88ion alaaonc1. during 1994. 
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All Varieties; 
% 5121 BeFore & AFter a.oFo ..... AoF-I:. ..... 

Numb ..... le882 158S 
M.an .5228 1.4787 
Va .... iano. • S191 2.1872 

u ••. Num X Cum Num X Cum 
4121 

.2 3787 34.7 83.3 147 8.2 88.8 

.4 3835 28.4 38.8 228 14.4 78.3 
8."0,... .8 194 14.3 22.4 183 11.5 84.7 · .8 785 7.3 15.1 141 8.8 55.8 · .. 

1 415 3.8 11.2 87 8.1 48.7 .. .. · . 1.2 342 3.2 8 122 7.7 42 Sr2I · . . 
1.4 217 2 5.8 83 5.8 38.1 · . 1.8 177 1.8 4.3 88 8 38 · . · . · · 1.8 88 .8 3.3 58 3.7 28.3 · · · · 2 84 .8 2.7 51 3.2 23.1 · · · · I · · 2.2 71 .8 2.1 37 2.3 28.8 N · · U"I · · · · 2.4 44 .4 1.7 58 3.5 17.2 I · · 2121 · · 2.8 44 .4 1.2 48 2.3 14.7 · · · 2.8 27 .2 1 27 1.7 13 · · 3 28 .1 .8 15 .a 12 · · 3.2 14 .1 .7 18 1.1 18.8 
3.4 11 • 1 .8 24 1.5 8.4 
3.8 13 • 1 .5 23 1.4 7.8 

1121 3.8 8 8 .4 14 .8 7.1 
4 8 8 .3 18 1 8 
4.2 5 8 .3 17 1 5 
4.4 5 8 .2 18 .8 4.3 
4.8 3 8 .2 7 .4 3.a 
4.8 1 8 .2 7 .4 3.5 
5 3 8 .2 4 .2 3.2 

121121 1 2 S 4 5 6 7 8 9 1121 5-8 8 8 • 1 22 1.3 1.8 
8-7 3 8 • 1 12 .7 1.1 
7-8 2 8 8 8 .3 .7 
8-8 1 8 8 2 .1 .5 

Lb •• 8-18 8 8 8 8 .5 8 
Maximum 8.2 12.2 

Figura 18. Frequency b:.ble and hietogrcun for all n~ de~aohmen~ force. in lbe. _aeurad bo~h 
before and af~er harveeio. for All almond. during 1984. 



% 521 

4QJ 

All Nonparei 1: 
oo"mb i ned data 

: Be ...... 
~ .. ., -­.-· . · . · . . . · . · . · . · . : : · . · . · . · . · . · . · . · . 

2QJ: ~ 

lQJ 

. . 

4 5 6 7 B 9 lQJ 

Lb •• 

Numb • ..­
M.Cln 
Var-1Cino. 

a.¥o..-. 
4937 
.4483 
.1892 

Lb .. 
.2 
.4 
.8 
.8 
1 
1.2 
1.4 
1.8 
1.8 
2 
2.2 
2.4 
2.8 
2.8 
8 
8.2 
8.4 
8.8 
S.8 
4 
4.2 
4.4 
4.8 
4.8 
S 

5-8 
8-7 
7-8 
e-a 
Q-ll1 
McaNiMUM 

Hum S CUM 

18118 8a. 8 as. 4 
14_ 29. 5 D. 8 
7!S8 15. 1 18. 7 
871 7.5 11.1 
2114 4.1 7 
188 2. 7 4.8 
88 1.3 2.9 
!U 1 1.8 
17 .3 1.4 
18 • a 1.1 
us .3 .8 
12 .2 .8 
5 .1 • S 
8 .1 .3 
1 II .3 
4 II .2 
II II .2 
2 II .2 
3 II .1 
1 II .1 
1 II .1 
8 II .1 
8 II .1 
II II .1 
II II .1 
II II .1 
8 II .1 
1 II II 
8 II II 
II II II 

8 

A¥~...-

11158 
1.3528 
9.1222 

Nu... S CUM 

118 11 8SiI 
US8 18 7S 
143 13. 8 SQ. 4 
118 111.4 48. sa 
as 8 42.8 
87 8.2 34.8 
sa S.S 28.1 
47 4.4 24.8 
34 S. 2 21.4 
as 3.3 18 
22 2 lS-a 
211 1. a 14 
18 1.7 12. 3 
12 1.1 11.2 
8 .7 111. 4 
111 • sa a. 5 
8 .7 8.7 
a .8 7.8 
Ilia. 8 
7 .8 8.1 
18 1.2 4.a 
S .4 4.4 
2 .1 4.2 
3 .2 s.a 
1 II 8.8 
18 1.7 2.1 
a .8 1.S 
3 .2 1 
a .2 .7 
7 .8 II 

12.2 

Figure 19. Frequency ~l. and hi~ 'or- all M ~ 'oro •• in lhe. .....-.d 
for Nonpareil 01.,.,. during 1984. 
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All Merced; 

% 5tz1 combined dat.a 9.f"0,..,. Af"-l;..,.., 
Numb.,.., 16mm 274 
M.on • 42m6 1.5645 
Va,..,iano_ • lm41 2.6579 

Lb •• Num S Cum Nu. S Cum 
4tz1 

.2 585 35.3 84.7 11 4 98 

.4 534 33.3 31.4 32 11.8 84.3 
• a.fto .... .8 243 15.1 18.2 31 11.3 73 .. .8 121 7.5 8.8 33 12 81 · . · . 1 52 3.2 5.4 211 7.2 53.7 · . · . · . 1.2 41 2.5 2.8 25 9.1 ~.8 

3tz1 · : · . 1.4 17 1 1.7 25 9.1 35.4 · . · . 1.8 17 1 .7 22 8 27.4 · · · · · · 1.8 4 .2 .4 9 3.2 24.1 · · · · 2 1 II .4 111 3.8 211.5 · I · · 2.2 2 • 1 .2 7 2.5 17.9 N · -...,J · · 2.4 1 II .2 5 1.8 18.1 I · 2tz1 · 2.8 1 II • 1 8 2.1 13. SiI · · · 2.8 II II • 1 4 1.4 12.4 · · 9.2 II II • 1 5 1.8 111.8 · · · 3.4 1 II II 5 1.8 8.8 · · · 9.8 II II II 2 .7 8.1 · · · 4 II II II 2 .7 7.9 

ltzl 4.2 II II II 2 .7 8.8 
4.4 II II II 9 1 5.5 
4.8 II II II 1 .9 5.1 
4.8 II II II 4 1.4 9.7 
5.2 II II II 1 .9 9.3 
8.2 II II II 1 .9 9 
8.4 II II II 1 .9 2.8 

tzItzi 8.8 II II II 1 .9 2.2 
7.4 II II II 2 .7 1.5 
7.8 II II II 1 .3 1.1 
8.2 II II II 2 .7 .4 

Lb •• 111 II II II 1 .9 II 
Me»cimu. 9.4 11.1 

Figure 20. Frequency ~able and hi.~ogram for all nu~ de~aoh .. n~ forc •• in lb.. mea.urad 
for Merced almond. during 1984. 



All Mission; 

% 5" combined dc::d:~C1 B.f'or. Af'oI:..,.. 
Numb.r 2Q145 854 
M.an .8854 1.8512 
Varlano. .8937 3.8891 

4" 
Lb •• Num % Cum Num % CUM 

.2 854 31.8 88.1 41 4.8 85.2 

.4 381 17.8 58.4 88 7.8 87.3 

.8 188 8 41.3 77 8 78.3 

.8 121 5.8 35.4 53 8.2 72.1 
• Be4'o .... 1 aa 4.4 31 45 5.2 88.8 
• 1.2 118 S.8 25.3 58 8.5 811.2 a" • ... 1.4 UJ3 5 28.3 77 8 51.2 .. 
" 1.8 88 4.3 15.8 55 8.4 44.8 " 
" " 1.8 85 3.1 12.8 38 4.2 4IiJ.8 " · . 2 42 2 18.7 22 2.5 38 · . · . I · . 2.2 48 2.3 8.3 3e 4.2 33.8 N · . · . (Xl · 2.4 31 1.5 8.8 811 7 28.7 I · 2" · 2.8 38 1.7 5 34 3.8 22.8 · · · 2.8 18 .8 4.1 23 2.8 28.1 · · 3 18 .7 3.3 18 2.2 17.8 · · · 3.2 18 .4 2.8 28 3 14.8 · · 3.4 18 · .4 2.3 24 2.8 12 · · S.8 11 .5 1.8 18 2.1 9.8 · · 

1" · 3.8 e .2 1.5 8 .8 8.8 · · 4 5 .2 1.3 18 1.1 7.8 
4.2 4 • 1 1.1 13 1.5 8.2 

A4'~ .... 4.4 4 • 1 .8 7 .8 5.4 
4.8 2 8 .8 8 .8 4.5 
4.8 1 8 .7 8 .7 9.8 

"" 
5 3 • 1 .8 5 .5 3.2 

1 2 a 4 5 6 7 8 9 1" 
5-8 8 .2 .3 13 1.5 1.7 
8-7 3 • 1 • 1 11 1.2 .4 
7-8 1 8 • 1 2 .2 .2 
8-8 1 8 8 1 • 1 8 

Lb •• MaMimuM 8.2 8.2 

Figure 21. Frequenoy tabl. cmcI hietogram for all nul. clel.aohmem foroe. in lb .. mea.ured 
for Nteeion alllond. during 1984. 



n. 

All Drake; 

% 50 combined data B.f'or-. Af'i:..r-
Numb.r- 1875 732 
M.Citt'" .428 1.7812 
V Clt"'i ClnCMI .1491 5.9815 

40 Lb .. Nu. S CUM Nu- S c .... 
.2 8111 ae. 4 83. 8 4Q 8.e 83.3 
.4 514 .. 8 92.8 88 12 81.3 

t a. .. o .... .8 2811 IS. & 17.4 52 7.1 74.2 .. .8 141 8.4 sa 73 e.8 84.2 '. · . 1 sa 9.4 &.s 98 5.1 58.1 · . · . · . 1.2 99 1.8 9.8 55 7.& !51.5 SS · . . 1.4 21 1.2 2.8 45 8.1 45.4 . · . · . 1. IS 12 .7 1. IS 4Q 8.8 38.7 · . · . · . 1.8 1. .s 1 98 4.8 39.8 · . · . 2 !S .2 .7 81 4.2 28.& I · . : . N · · 2.2 4 .2 .& 22 3 28.5 1.0 · · · I · • 2.4 II II .5 18 2.4 24.1 · · 20 : · 2.8 2 • 1 .8 21 2.8 21.2 · · · · 2.8 .. • .3 14 1.8 18.3 · · · · 9 3 • 1 .2 12 1.8 17.7 · · · • · · 3.2 • tI .2 14 1.8 15.8 · · · · · · 8.4 tI tI .2 15 2 13. 7 · • · 3.8 II • .2 8 1.2 12.8 
la 3.8 II tI .2 8 1.2 11.2 

4 • II .2 & .8 18.& 
4.2 II tI .2 14 1.8 Le 
4.4 1 tI • 1 19 1.7 e.8 
4.8 1 II II 7 .8 5.8 
4.8 II II II 7 .8 5 

aa 
s II II • 2 .2 4.7 

1 2 S 4 5 6 7 e 9 la s-e II 8 II 18 1.7 2.8 
8-7 II II II 8 1 1.8 
7-8 II II II 8 .8 1 
e-a II II II 4 .& .4 

Lb •• 8-111' 8 II tI 8 .4 tI 
MaxiMUM 4.5 11.3 

Figure 22- F,-.'f*"OY ~l. and ht.logram for all M de~ao"~ foroee in lb .. • eaetr.d 
for Drake QlllOnd. during 1984. 



n 
'. "'-.--0-. / 

All varieties: 

% 5121 oombined data B.f'o,... Af'-I:..,.. 
Numb.,.. 1"662 2929 
M.Gn .5229 1.6215 
VCIJ""iGno. • S191 4."49 

4121 
Lb •• Nu. X Cua Nu. X Cua 

.2 3787 34. 7 85.3 228 7.5 92.5 

.4 3fl35 28.4 38.8 35Q 12.2 88.3 
8.90..-. .8 1534 14.9 22.4 31/J5 11/J.4 89.8 

· .8 785 7.3 15.1 271 9.2 Btl. 8 · -.. 1 415 3.8 11.2 17a 5.8 54.8 o' 
00 1.2 342 3.2 8 224 7.8 47.1 

3" 
o 0 . 

1.4 217 2 5.9 21/J5 7 4a. 1 · . 1.8 177 1.8 4.3 174 5.9 94.2 
• 0 · . 1.8 98 .9 3.3 118 3.9 3I/J.2 · . · . o • 2 84 .8 2.7 99 3.9 28.9 · I · 2.2 71 .8 2.1 87 2.9 23.9 w · · 0 · 2.4 44- .4 · 1.7 la3 9. 5 28.4 I 

2" 
0 

2.8 44 .4 1.2 79 17.7 · 2.8 · · 2.8 27 .2 1 53 1.8 15.9 · · · 9 2m • 1 .8 39 1.3 14.5 · 3.2 14 • 1 .7 55 1.8 12.8 
3.4 11 • 1 .8 52 1.7 la.9 
3.8 13 • 1 .5 38 1.2 9.8 

1" 3.8 9 I/J .4 28 .9 8.8 
4 8 I/J .3 24 .8 7.8 
4.2 5 a .3 42 1.4 8.4 
4.4 5 8 .2 28 .9 5.4 
4.8 3 a .2 18 .8 4.8 
4.8 1 a .2 2m .8 4.1 

121121 
5 9 a .2 8 .2 3.8 

1 2 3 4 5 6 7 8 9 1121 
5-8 8 a • 1 45 1.5 2.3 
8-7 3 a • 1 31 1 1.2 
7-8 2 a a 14 .4 .8 
8-9 1 a a 18 .3 .4 

Lb •• 9-18 I/J I/J I/J 11 .3 a 
Mc:ocl.ua 8.2 12.2 

Figure 23. Fre~uenoy ~l. and hi.~ogra. for all nu~ d.~aohmen~ forces in 1 be. measured 
for All almond. during 1984. 




