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‘A STUDY ON COCONUT SEED SELECTION: "
FOR GERMINATION*t

HE germination referred to in this paper means the resumption of
growth by the embryo in a seed nut from the time of planting to the
time it becomes visible outside the covering husk. Poor growth or
death of the shoot after its emergence from the husk is not considered

a failure to germinate.

Blackman (1918) states that the food stored in the seed is mainly responsible
for the size and weight of seedling and that the annual growth of a plant, at
least in its earky stage, follows approximately the Compound Interest Law.

In regard to size and shape of coconuts as indicators of their meat content
Lacson} and Novero§ found that the orbicular, ellipsoid, obovoid, and oblong
nuts have less meat than the round ones. These authors further reported that
.other types than the round nut possess relatively thick husks.

Munro and Brown (1920) state that seed should be taken from trees bea.rmg
-well at the time of collection or from those showing by records that they have -
given good average yearly crops for a considerable length of time. Preference
should be given to fair-sized, round nuts. .

Maceda (1933) found that with equal volume, round nuts germinated earlier
than oblong ones. He also found that the seedlings of round nuts were heavier

and had more leaves and roots than those of oblong.
Patel (1938) reported that :.

(2) Progenies of high setting mother trees were distinctly superior in early
germination to those of mother trees which yield heavily, produce many female
flowers, and have large nuts with thick meat.

(b) The percentage of germination of nuts from heavy bunches with a
minimum of twelve nuts was higher than that of nuts from light bunches with a
‘maximum of six.

(c) With the same average ratio of diameter to length, the heavy nuts
‘weighing above one and one half pounds or 0-68 kilogram gave a higher
percentage of germination than the light ones weighing below one and one-half
pounds. -

* Expenment Station contribution No. 1 372 Prepared in the Department of Agronomy
_under the direction of Assistant Professor Pedro A. David.
T By Dioscorro L. Umali, in The Philippine Agriculturist, Volume XXIX, September
1940, Part 4.
1 Lacson, P. 192I. Size and shape of coconut as indicators of its meat content.
{Unpublished.) .
. § Novero, T. F. 1922, Volume and shape of coconut as indicators of the meat content.
{Unpublished.) ' :
2——J. N. 98816 (10/40)
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(d) The thin-husked nuts (0:55 to 0-84 in. thick) were superior to any
thin-husked (below 0-55 in. thick) and thick-husked (above 0-85 in. thick)
ones in both percentage of germination and early germination.

(e) Though the progress of germination did not differ much in the nuts from
the top, bottom, or middle of the bunch, the percentage of germination was
poor in the top and bottom nuts. The dorsal and ventral nuts did not show any
difference in germination.

In order to determine the relation of the thickness of the husks, the percentage
of setting of the bunches, the size of the bunches, the percentage of female
flower-bearing rachillee, the weight of the nuts, and the position of the nuts in the
bunch to the germination of the nuts and growth of the seedlings, this study

was made in the Department of Agronomy, College of Agriculture, Los Banos,
Laguna, from July, 1938, to February, 1939.

Materials and Methods.

The Laguna type of coconuts borne in 301 bunches from seventeen-year old
trees of the College of Agriculture Experiment Station was used in this experiment.
These nuts were almost of the same maturity because the Department

of Agronomy harvests them regularly every two months.

The nuts were harvested two weeks before planting. Each mature bunch

was lowered to the ground with a rope. Those which accidentally fell and
those which did not contain water were discarded.

Each bunch was marked heavy or light, and correspondingly numbered.
The nuts that developed, the buttons, the female flower-bearing rachillee, and
the total rachillze in each bunch were recorded. The percentage of setting for
each bunch was determined by dividing the number of nuts that developed
by the total number of nuts and buttons in the inflorescence and multiplying
by one hundred. The term buttons refers to the female flowers that were shed.
The percentage of the female flower-bearing rachillee in the inflorescence was

determined, the nuts in each bunch were marked, and the following data were
taken :—

(1) Position in the bunch—

(@) Top—nuts on spikes away from the crown.
(b) Bottom—nuts on the basal spikes in the bunch nearest the crown.
(c) Middle—nuts between the top and bottom nuts in the bunch.

(d) Dorsal-—nuts facing away from the tree and exposed to the sun.
(e) Ventral—nuts facing the tree.

(2) Percentage of setting and female flower-bearing rachillze.

(3) Number of nuts in the bunch.

(4) Weight of each nut in kilograms. _

(5) The thickness of the husks. The thickness was determined by piercing
the three protruding sides of the nut with a sharp pointed blade till it

touched the shell. The average of the measurements of the three
insertions was considered the thickness.
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(6) The ratio of the diameter to the length to determine whether the nut was
oblong or spherical. The diameter is the distance across the nut, and
the length is the distance between the two polar ends. When the
ratio was above 0-80, the nut was considered spherical and when less
than 0- 80, oblong.

The nuts for each treatment were selected within the limits of the different
ranges given in table 1, for each definite character. In every two treatments
the character of the nuts, whose effects were to be compared, had a very marked
difference in range, whereas the range of the other characters was practically
the same.

Eight beds 8m. X 1m.and 1 -5 m. apart were prepared. Two treatments in single
rows 50 cm. apart were planted in each bed. The nuts were buried to about
two-thirds of their volume with the germinating eye up and were distanced
10 c¢m. in the row. The different lots were given the same care.

- EXPERIMENTS AND RESULTS
Fifty nuts were used in each experiment and observed daily at the same
hour. The following data were noted :—

(1) The exact number of days from planting to the emergence of the horny
apex of the shoot from the husk.
(2) The daily percentage of germination.

After 211 days from the date of planting, the following was determined from
each seedling :—

(1) The average height of the leaves.
(2) - The number of leaves developed.
(3) The weight of the seedlings.

(4) The number of roots.

(5) The average length of the roots.

These results and observations are given in tables 1 to 7.

DISCUSSION OF RESULTS
Relation of the Thickness of Husk to Germination and Growth of Seedlings

Table 1 shows that the mean differences of the different characters of the
seed nuts used, such as the number .of nuts in the bunch, shape (diameter
divided by length), weight, percentage of setting of the bunch, and percentage
of female flower-bearing rachille in the inflorescence, were insignificant with the
exception of the thickness of husk, which showed a significant difference of
1:6360-4-0°0657 c.m. between the means of the two treatments.

Seed nuts with husks 2-88 c_m. thick and less were considered thin-husked
and those with 3°98 cm; and more, thick-husked.

The mean difference between the thin- and thick-husked nuts in number of
days required for germination and percentage of germination was significant in
favour of the thin-husked nuts. The husk of these perhaps offered less resistance
to the emerging shoot. None of the shoots were deformed among the thin-
husked nuts, whereas six shoots of the thick-husked nuts emerged with difficulty
and became distorted. :
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In general the seedlings of the thin-husked nuts grew better than the thick-
husked ; the mean differences of the average length and number of roots and
number of leaves were statistically significant (table 2). The superior growth
of the seedlings of the thin-husked nuts may have been influenced by the
greater content of meat. These results are in conformity with those of Maceda
(1933), who found that because of the greater amount of meat in the round nuts,
the seedlings from them grew better than those from the oblong.

The average height of leaves of the seedlings from the thin- and thick-
husked nuts was nearly the same, the difference being insignificant. The
lateral growth of the seedlings of thin-husked nuts, as shown by the diameter of
shoot and breadth of leaves, was better than that of the thick-husked nuts.

The weights of the seedlings in the two lots were nearly the same. This was
contrary to expectation. Because of the superior growth of the seedlings of
the thin-husked nuts, this lot should naturally have weighed much more than the
thick-husked. The discrepancy, however, might have been caused by the

frequent heavy rains that fell two days before the seedlings were dug up. The
thick-husked nuts must have absorbed more water than the thin-husked and
consequently weighed more.

Relation of Percentage of Setting of Bunches to Germination and Growth of
Seedlings.

In this experiment (table 3) all characters studied that might have influenced

the nature of the nut were the same except the percentages of setting, in which
a very decided mean difference of 26-3600 + (0-2107 per cent. occurred.

The lowest and the highest setting percentage of the bunches studied was
taken to form a basis for classification. Nuts borne on bunches with a per-
centage of setting of 1850 and below were considered low ; and those with 3550
and above, high.

The mean difference between the low and high percentages of setting in
earliness and percentage of germination, average height and number of leaves,
and number and average length of roots of the seedlings was statistically
significant, in favour of the high percentage of setting in the bunch. The
difference, however, in the weight of the seedlings in the two lots was not
significant. Although the other characters showed significant increases in
favour of the seedlings of nuts of the high percentage of setting, the average
weights of the seedlings of nuts of the high and low percentages of setting did
not show any significant difference. Examination of the nuts which germinated
in both lots showed that the meat, a factor responsible for the weight of the
seedlings, was almost used up in all the nuts from the bunches of high setting
percentage. On the other hand only a small amount of the meat of nuts from
the bunches of low setting percentage was consumed. Sampson (1923) reported
that the length of time the seedling will absorb the endosperm (meat) depends
upon its rate of development. Consequently the greater development of the
roots and shoots of the nuts from the high percentage of setting resulted in the
rapid consumption of the endosperm. Therefore the average weight of the
seedlings in the two lots did not differ very much after 211 days.
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Relation of the Size of Bunches to Germination and Growth of Seedlings

The size of bunches referred to in this paper is the number of nuts borne by
the spadix. A bunch with a minimum of ten nuts was considered heavy and
that with a maximum of five nuts, light.

Table 4 shows that the means of the two plots varied decidedly only in the
number of nuts in the bunch. The difference was 8-:3200 4 0:0663. The
results of the experiment showed that, as a general rule, nuts from heavy
bunches germinated earlier than those from light. The mean difference,
however, in the daily percentage of germination was not very marked.

The mean differences of the average height and number of leaves, weight of
.seedlings, and number of roots per seedling were statistically significant in
favour of nuts from heavy bunches. The average length of the roots did not
show any significant difference. The seedlings grown from seed nuts of heavy
bunches grew better than those from nuts of light bunches.

Relation of the Percentage of Female Flower-bearing Rachillae to Germmatlon
and Growth of Seedlings

A spadix with 305 per cent. female flower-bearing rachillee and below was
considered low ; and that with 50°5 per cent. and above, high. The seed nuts
planted for this experiment were middle nuts taken from the dorsal side of the
bunch. All characters considered in this experiment were the same except the
percentage of female flower-bearing rachillee. The mean difference between
the low and high percentages of female flower-bearing rachillee was 33°00 + 1-05.
per cent. No significant differences in the means of the percentage of germina-
tion of the nuts, average height of leaves, weight of seedlings, and average
length of roots in the two groups were found. The nuts in the high percentage
of female flower-bearing rachillee germinated earlier than those in the low, with
a mean difference of 2:600 -+ 0°715 days. The seedlings grown from ‘seed
nuts of the low percentage, however, produced more leaves and roots than those
from the high. '

The results seem to show that except for the earlier germination of the nubs
in the high percentage of female flower-bearing rachille and the production of
more leaves and roots of the seedlings in the low, the percentage of female
flower-bearing rachillee did not influence the other characters under study.

Relation of the Weight of Nuts to Germination and Growth of Seedlings'-

Nuts weighing 135 kgm. and below were classed as light and those, 185 kgm.
and .above, as heavy

In this experiment the mean  difference of the weights ‘of nuts between the
two treatments was significant (08060 -+ 0:0092). The differences of the
other characters considered were significant.
" Table 6 shows that ‘the heavy nuts germinated earlier and had a higher
- percentage of germination than the light. The average height, number of
leaves, and number of roots:-of the seedlings of the heavy nuts were significantly
.greater than those of the light. The difference, however, in the length-of roots
was not significant. oo



300

The mean difference of the weight of seedlings was not taken into account
because before planting a very marked difference existed in the weights of the
nuts in the two plots. The difference, however, in the increase of weight of the
seedling from a nut was statistically insignificant. Examination of the meat
content showed that the meat consumed by the seedlings of light nuts after
211 days was much less than that consumed by those of heavy nuts.

The roots of light nuts were much fewer than those of heavy nuts, the difference
being highly significant.
The results showed that in germination of the nuts and subsequent develop-

ment of the seedlings, heavy nuts were much better than light. The difference
in growth of the seedlings in the two lots was very apparent.

Relation of the Position cf Nuts in the Bunch to Germination and Growth of
Seedlings

The seed nuts used in these experiments differed only in their respective
position in the bunch. In one experiment top nuts fronr the dorsal and ventral
sides of the bunch only were used, and the germination of the nuts and the
growth of seedlings were compared. In another experiment top, middle, and
bottom nuts, dorsally located on the bunch, were used. The germination of
the nuts and growth of the seedlings were similarly compared.

Table 7 shows no significant difference exists in the means of the number of
. days, percentage of germination of the nuts, and the average height of leaves of
the seedlings between the top nuts taken from the dorsal side and those from the
ventral side of the bunch. The average number of leaves and the weight of the
seedlings were slightly greater in the dorsal than in the ventral nuts. The

number of roots per seedling from the dorsal nuts, however, was less than that
from the ventral. :

Based on the results obtained, the dorsal and ventral positions of the nuts
did not seem to have any influence on the germination of the nuts and on the
subsequent growth of the seedlings.

Table 8 shows that in the top and bottom nuts, no significant difference
existed between the means with respect to earliness and percentage of
‘germination, height and weight of the seedlings, and average length of the roots.
More leaves, however, were produced by the seedlings grown from the top nuts.

The middle nuts germinated earlier but showed a lower percentage of
germination than the top and bottom nuts. No significant difference was
found between the means of the two treatments in weight of seedlings and

average length of roots. The seedlings of the top and bottom nuts were slender
but slightly taller than those of the middle.

The mean differences in the number of days from planting to germination
and the percentage of germination of the middle and -bottom nuts were signifi-
cantly in favour of the middle nuts. The bottom nuts, however, produced
taller but slightly more slender seedlings than the middle nuts. No significant

difference was observed in weight of seedlings and average length of roots per
seedling.
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The middle nuts germinated earlier than the top; the latter, however, had a
higher percentage of germination and taller seedlings with more leaves.

The results obtained in these experiments showed only one point in favour
of the middle nuts ; they germinated earlier than either the bottom or the top.
The seedlings of the bottom and top nuts were taller.

SUMMARY AND CONCLUSIONS

1. Thin-husked nuts with an average of 29 cm. (thickness of husk) and
below germinated earlier and produced more seedlings with more leaves and
roots than thick-husked nuts of 3-0 cm. (thickness of husk) and above.

2. Seedlings grown from nuts with a setting percentage of 35-5 per bunch
and above germinated earlier and gave a higher percentage of germination.
The seedlings produced had more leaves and longer roots than those from nuts
obtained from bunches of a low percentage of setting, 18-5 and below.

3. Nuts gathered from heavy bunches of ten or more likewise germinated
earlier and produced seedlings which wereé taller, heavier and with a much better
root system than those from light bunches.

4, The nuts from bunches with a high percentage of female flower-bearing
rachillee (505 or more) required less time to germinate and produced slightly
taller seedlings than those from bunches with a low percentage. Although the
lengths of the roots in the two treatments were practically the same, the
seedlings in the latter produced less roots and leaves than those in the former.

5. Light nuts weighing 0-95 to 1-35 kilograms germinated much later than
heavy nuts (1'85 to 2-45 kilograms) and produced shorter seedlings with less
roots and leaves.

6. The position of the nuts on the bunch, such as on the ventral and dorsal
sides, had no influence on the time and percentage of germination. The
seedlings of nuts from the dorsal side produced more leaves and were heavier
than those from the ventral. The seedlings from the ventral side, however,
were taller and developed more roots than those from the other lot.

’
7. The seedlings from the top nuts produced more leaves and roots than
those from the bottom. The middle nuts required less days to germinate but
gave a much lower percentage of germination than either the top or the bottom.



302

'

‘peradunos aq f[¥ys $309p0 OSOYM JNU OY} JO IOJIEIBYD UIBHIE) B JO 650U} 6I8 Uumjos yowe ur odLy Kamoy 1 sefumr omg ouf &

gg.2-69. 1

o[ppru [esio@ | 00-¢ —00-T 09-09-06-¢ 8%.68z-c | ¥6-0-€L-0 | 09-0%09.9¢ ’ 8INT O[PPIN ‘G
urojjoq 18810 ( 00-¢ —00-T 0¢-09-05-g¢€ | 9€-8-99-1 | 89-€-8g.-¢ | ¥6-0-€L-0 | 09-0%-09-95 | °~ : SINU WOog P
doj resio@ | 00-¢ —00-1 0¢-09-09-2¢ | 9€-2-99-1 | 8%-€-8%-¢ | ¥6-0-€L-0 | 09-0¥v09-92 | '~ : sinu doy, gt
wojgoq [esioq | §0-¢ —00-1 05-09-0¢-92 | Sb-6-98-1 | 8%-€-8%.¢ | G0-1-18-0 | 09-09%—-0S-9T | *° ’ sjnu Aameyy ‘gi
wogjoq esro@ | 00-¢ —00-1 09-09-09-95 | 98-796-0 | 8%.¢-8%.3 | g0-1-18-0 | 09.36-0¢-91 | : synu ST T
doj fenywep | 00-91-00-01 | 09-09-0S-$¢ | SP-1-S6-0 | 98-£-89.3 | 06-0-SL-0 | 0$-88-0S-33 | ' ' SINU [BIJUSA (O]
doj [esio@ | 00-91-00-0T | 0S-0%—09.9% | 9¥-1-G6-0 | 98-6-89-% | 06-0-GL-0 | 09-8€—09-3% | " SJNU [8SIO(] '@
o[ppru reszo | 00-01-00-9 09-08—0S-8F | 90.2—9€-1 | 88-6-88.c | 06-0-GL-0 | 0¢-86—09-01 | °° @[yoer Sutreeq
-19mMof e[ewoy jo efsjusored mor] g
o[ppIw festo | 00-01-00-§ 08-08-09-09 | 90-¢-9€¢-1 | 88.-€-88-2 | 06-0-GL-0 | 09-$G05-01 | *° @[[ryoer Surreeq
-1omop eeursy j0 efevjueored ySry -y,
wojjoq 1BjUSA | 00-¢ —00-1 09-09-05-84 | 60-2-¢¢-1 | 88-6-88-2 | 06-0-9L-0 | 09-08—0¢-91 | *° seyounq 9ysi| wioay synN -9
wojjoq [BIjuer | 00-9¥-00-0F | 06-09-0¢-8¢ | 90-g—9€-1 | 88-6-88.2 | 06-0-9L-0 | 09-06—09-91 | °° soyounq Lawey uroxy synN °g
S[ppru eryuep | 00-01-00-9 09-09-09-8¢ | 98-1-6€-T | 8L-%86-8 | 96-0-18-0 | 0¢-96—09-8T | ' SINU poYsny-}oIy], ‘¥
o[ppiw [813USA | 00-01-00-S 0¢-09-0¢-8¢ | 98-1-6€-1 '| 88-6-80-83 | 96-0-18-0 | 09-9€-0G-8T | *° SINU poysuy-uIy], ‘g
dog resio@ | 00-01-00-§ | 04-99-98-3 | 98-1-9¢-1 | 8%-6-82-% | ¥6-0-LL-0 | 09-98-09-9¢ | *° Buyyos o edequeored Yty g
doj res10q | 00-01-00-9 09.99-98-2 g8.-1-66-1 | 8%-6-8¢-¢ | ¥6-0-LL-0 | 09.81-0G-9 " Su1g3es jo ofeguoosed moT T
U0 104 "wdy uIo “uen I0g
eyosy T
young ncMMm Surreaq SN ysnHg fWMo-H 8uryyeg
oy ur ur sy -10MO[ %o Jo POpIAID o Jo
orsoq Ju Jequuny oﬁ%w% wm Y3 SSOUMOUL | zoqeurer(y esBjuLOIeg SJUSUIYBOI], PUB IOQqUINN 10T
!
se3uey]

+»SSUnuR[d JuLIeyI Y} I0] SHNN JO U0LIB[eS Jo siseg
I A74dVL



303

jueogTudig 0F g6-1 76800 00-%¢ $060-0 I 90.3¢ " "UI0 Ul 83001 JO YyBuo| ofeioAy
gureogrudiy L3%0-0 F €3-0 " 1980-0 F €L-9 8630-0 + 09-9 n Suypoes 1ed $7001 Jo ToquIny
JuBoyTudIs JON ¢L10-0 F 10-0 1200-0 F 3L-1 %4000 F 1L-1 "y Ut But[pees Jo JyS M
_ JuBogrusig L1%0-0 T 8€.0 26€0-0 - ¥9.¥ g180-0 + 91.% 80AB9[ JO JoqUUNN
jueogTudiy £980-0 - 3301 19€0.0 - %6-¥L 9000 - 3L-%9 .. o ulseAwd] jo jyfiey oSsieny
Jueogrudig £699.0 F 88.¢ 039%-0 & 01.1L $89%.0 + 35- L9 v uolyeuruLiod 3o efejusareq
queogruSIg 01SL-0 F 06-€ 86£%-0 T 06- LS 8809-0 7 08-19 uolyeurmad o mqs%a wioly sdep Jo Jequeny
jueogrudis JoN 0%%6-0 + %0-0 L1L9-0 F 9.0% ¥9L9-0 -+ 09.0% _e[[iyoer uLreeq-JoMOp S[BW] JO Seyuedloq
queoygrudis £18\ L0130 I~ 9€-93 8¥%1.0 F 08-1¥ £891-0 + %6.¥1 " 3unyes Jo afejueoreq
JuBOYLuSis JON 6600-0 F 00-0 8L00-0 + 19.1 39%0-0 7~ 19.1 "t wdy i qnu jo 9yBem
Jusogtudisur Ao 8930-0 + 00-0 9810-0 I~ 00-€ #610.0 - 00-¢€ "W Ul JSNY JO SSeUNDIYL,
jueogTudis 0N €110-0.5 00.0 0200-0 - 98-0 6500.0 - 980 y33u0] 891 10A0 9NU JO JejoureI(]
jueogud]s A1ea JoN 1880-0 + 09.0 0880-0 ~F 0€-9 1800.0 + 08.9 younq 6y Ul Sy J0 JequImN
08 0¢ pesn #INU JO JaQUENN
e3ejueoreg advyuaoied
eoueogIusIg . eouRIePI(T Surya08 YA Surreg o0 £10908I8Y)
aSejusalag Sup)jes Moy pur YSIH JO seyoung woJ) synN Jo sursiy 9yj jo uospredwo)
¢ 14Vl
jueoyIuSIg 0808-0 -~ 19-9 $0%L-0 3~ 60-62 &%0€-0 + 0L.9¢ "WI> Ul 83001 30 Yy3ue] eFeIeay
JuBogTudy L990-0 + 61-0 9€90-0 -+ €L.9 1910-0 - 26-9 mﬁvo% %ed 84001 J0o JoquEnN,
jueogTudts qoN 1800-0 F 000 $300-0 = 69-1 $L00-0 F OL-1 * w8y ut 3uijpees jo jyom
Jusomudig L3%0-0 ¥ 93-0 L9%0-0 -+ 29-¥ 8010-0 + 8L-% 89A%9[ JO IoqUENN
JuBogTUBIS J0N 0T1L-0 T %9.1 0¥19-0 -~ 9€.09 0%69-0 == 06-19 "WI2 ul §0AB0] JO JyBiey oSeleAy
jureoglusIg 0816-3 T 38-81 0961-0 & 3L-99 9116-2 -+ 06-19; " *+ voneuIaLIad Jo ofejusoied
jueoytudis A1op 0%9S-0 = 0931 029%-0 1 09-%9 289%.0 + 06- 19 uoysutmried o4 Surqueld woy sdep o JeqrnN
jueogtudis L1eA qON L€€%-0 F 88.0 6831-0 -+ 20-8% eLet-0 I %1-L¥ @[[ryoel Bulieeq-lomoy S[BULS] JO e3eyUSIa]
JueogTuSis JON 099¢.0 =~ 80.0 26€8-0 - 8L-8% L¥31.0 + 98.82 ' * Bungges Jo efejusoreg
yuBoyIudis JoN g12%0-0 + 000 9120.0 -+ 89-1 8900-0 + 99-1 . *mu8 ul 9nu Jo JyIom
juBogluBls AxoA £990-0 F %9.1 8¥90.0 =+ 8T1.¥% 6900-0 F 98 "' T UT Y[SnY JO SSeUNoIy[, -

JureoyIu31s JON £€200-0 F %0-0 9100-0 F 98.0 8100-0 - 680 Y38ue] 831 1040 90U JO JojoTrBI
JueogruBsur A104 | 0830-0 F 00-0 0£0g-0 +28-9 |, €610-0 F 28-9 Younq og3.ul SNU JO JOqUMN
: 0¢ 0 POSTL 89NU JO JoquImN

ooﬁdommdw_m , QOURIOTI(T ﬁo&mﬂ&.u—oﬁmﬁ g&uﬂ&-ﬂmﬁ $1030818Y)

*SINN POYSNY-}oIYL Pue-uUY], Jo suLajy oy} Jo uospeduwo)

¢ ATV



304

.i

JuBoyIUSE 0N g081-1-=-90-0 6L18.0 + 9€.63 ¢g6L-0 I 0€.63 "WIO Ul 83001 J0 y3Bue| edBieAy
JuBoyIuSIg 9€L0-0 T 011 %900 - 89.9 €090-0 -+ 8L-L " Burpees 1od 83001 o JeqUION
JuoyTudIs JON $101-0 -+ 20-0 $610-0 -F L9-1 6€01-0 - 99-1 w3y ur Buypess Jo JUBIOM
usoyrudiy €€20.0 F 9%.0 6020-0 — €5.¥ 6920.0 7~ 89-F " 80ABO[ JO JOQUIMN
JuBOGTUSIS JON 0L¥%-0 F L6-0 €1%0-0 - L¥- 1L €0LT-0 F 09-0L "Wo Ul 80A%I Jo JySiey eIy
jugoytusdis JoN $09¢.0 F8%.0 €89%.0 -F G1-99 08%Z-0 +.,09-99 " * * uoryBUIULIOP JO 65eIusdIag
JueogIudIy 0S1L-0F 093 8580 - 0199 0396-0 - 0L-89 uonpeururied o Suryueld woiy sdep jo JequInN
gueoyrudis A10A 0090-T + 00-€¢ 9110-0 - 89.92 0290-1 - 89-6¢ [yoel Burreeq-IoMop o[BS} Jo e8ejusdIo
jueogIuds JoN 08930 F31-0 8L9T-0 -I- 9881 Z01%-0 I 86.81 . Bungges jo eBeucdreg
Jugoyrudis J0N 2100.0 100 £€000-0 -F ¢g-1 3100-0 F %91 + w@y wnu jo uSopm
jueogrudisur K10 §LT0-0 -F00-0 L100.0 F LZ-€ 1L10-0 F LG-€ . ‘' VIO UI YSOY JO SSOWIOTY,
JueogTuds JoN 12000 =~ 00-0 8500-0 4 €80 0300-0 3- €80 yg3ue| $91 IOAO 4NU JO INNSWBI(L
JuBoyruSIs JON £0L0-0 +81.0 2190.0 -+ 9L 9%€0.0 -+ 9¢-L youmq et} Ul ynu Jo JquInN
' 0g 0g : . Pesn s3NU JOo I9qUINN
e8eguoorog e8vqueote g
eouBoyTUBIY eouezeyI(] St BOT SI970%I8Y)) .

aeqyory Suleaq-IMO[ o[ewoy Jo aSejusniod Mo pue YSIH Jo seyoung W0} SINN Jo sURAIY oy} Jo uosyreduro)

¢ ATdVL

Jueogrudis 0N | 0881-1 - 9¢-0 8661-1 1 98.1¢ 1€90-0 + 8%.1¢ - "UI0 UI 83001 JO Y3BUS| 688I0AY
jusogrudly | 6L60-0 F 69T £9€0.0 F 13-4 110-0 F 29-9 . Bui[poos Jod 83001 JO IOQUIN
Jusogrudly | 6900.0 - 0.0 900-0 F LL-1 9%00-0 F §L-1 " w3y ur Bunpees jo 4y3te
jweoyrudly | £690-0 =F 950 9190-0 F 8I-¥ 85€0.0 F 29-¢€ " . §0A%B0] JO JOqUINN
Jueogudly | 59%0-0 I 86-6 $600-0 1 TL-%L 9%%0-0 - €L-%9 " "W Ul sABe[ Jo 'y3ioy efelosy
Jusoyiufs 0N | 09%%-3 I 39-3 68G0-0 < 0L-%9 899¥% .2 - 4G-L9 " ' * uonBUTULIeF Jo 05ejusoIed
jueogrudrly | 0%5L-0 I 16.G $1E7-0 - 6579 €€89.0 -+ 0319 uoyysuruLied 09 Juryued woxy sAwp jo equINN
jueogrudis 0N | 088%-0 7 26-0 6L¥E-0 I 8L-9% 0¥¥%€-0 5 OL-L¥ ®[[1yoRl BuLIEeq-IOMOf O[8Wo) JO 6FejuUs0I0]
jueoyiudis 0N | 8888.0 - 80-0 $L¥%-0 T 60- LS 0108-0 0113 L 3uryyes jo aFBjuUcdIDg
jueogruds 0N | 9900-0 T 10-0 19000 -+ 29-1 g900-0 F €91 " "t wdy wgnu jo 9yStem
jueogIudis 0N | 3950-0 1 €0-0 L¥50-0 - €€-¢€ 6300-0 I 0€-¢€ ©* "TIO UL ¥SNY JO SEOUNOY,
JuBogrudEs JON | 9200-0 = 00-0 2100-0 - 28-0 0990-0 F- 780 . Y93uef 891 10A0 JNU JO JeFOUIBI(]
jueoyrudis A10A | €990.0 7 2€.8 6260-0 + @8- 11 0300-0 + 35-¢ Younq oy} Ul S0 JO JeqUINN
0¢ 0¢ .t .t poesn g4nu J0 JoqUINN

00UBOYTUIIY QoURIeII(L Aavoy g8y . 8IejoBIBY))

soqoung jySyy pue KAABeH WOZ] S)NN JO SURSIY dY) JO :85&:8

¥ 4TdVL



305

|

Jueogrudis J0N LOLL-0 T 8S-0 1960-0 F SL-1€ 199L-0 F L1-18 " "W Ul §3001 J0 Y3Fue] eeIeAy
JuBogIuSly %2800 5~ 9€-0 6080-0 F L9-L 9810-0 I 33-L . Fuppoees 1ed 83001 0 JequUMN
Jueoygrudy 8110-0 +%0-0 9010-0 - 0% - T 88%0-0 T ¥%-1 " "l 'y 3upess Jo JyBom
JuBoGLUTIg £€610-0 - 01-0 09€0-0 + 1¥-% 96%0-0 - 19-¥ o 80ABO] JO JOqUIMN

jueogulis JoN 00%3-1F 251 0%10-0  63-%8 $110-0 F 20-€8 " "W UI 90489 JO JyJ1oy odeloay

queogrudis joN | -0183-1F 0%-1 L6€8-0 T £9.69 0086-0 - €0-19 B " * uoreuruLIed Jo o38yUS0Ie]
queogrudts JoN 99L0-0 + 60-0 0920-0 & L0-%9 $5L0-0 + 91-%9 uoryeururied 04 Surgureld wosy sAwp Jo JoquInN
queoyrusis 40N 0990 T 83-0 11120  08-%% €191-0 + 30-¥¥ @[[Iyows SulIveq-1em0 O[BWISY O eBBqU0Iog
Jueogludeul AIoA eIL8.0F 00-0 £€6€2-0 1+ 01-1¢ 023S-0 + 01-1¢ B Sutyges jo ofejuezeq

JueoyTusis JoN 0100-0 F 10-0 $100-0 F¥3-1 13000 F 93- 1 " *+ w8y uf gnu jo JySepM

JuBogIudIs qoN 31€0-0 1 20-0 0820-0 +¥1-¢ 1130-0 - 91-€ ' U0 UY YSNY JO SSOUNOIY,

JwBoyTu3Is 40N 0900-0 - 00-0 ¢600-0 F28-0 $410-0 -- 280 " Y43ua] 891 I0A0 YU JO IopeWBL]

qugofIudis 104 q0N ¢L90-0 - 250 ¥$90-0 1 89-21 030-0 + 01 -€1 B Yotmq 93 UL S9NU 30 JoqumN
08 0¢ ot . Posn §9NU JO JequMN
eouBogIUdIg 90uRIegI(L [BIjUSA [es10(J SI9998I8Y))
‘qoung ayj ur sy jeIJuUsp pue [esio(] JO SUBS oY} Jo uosireduwo)
L 31dVL

FueogTusis J0N Z118-0+F 01-1 160€-0 T 06-€€ L1SL.0 F 00-9€ T "WIO UL 83001 JO Y33ue] eBwioay
jueogTUdy 98L0-0 - 91-3 g1%0-0 F oL-L 3L90-0 7 09-9 " Buypoes 1ed 3001 jo JoquMN
jueoyrudis 1o\ 0£90-0 - €6.0 $€90-0 + 13-3 9300-0 - 83-1 N "wids] ug Burpeos jo JuBio M
Jweogrulry 6%€0.0 T 6L-0 %680-0 T %9 6510-0 1- ¢8-€ " . §0A8O[ JO IoqUINN
fusogrulrg 106T-0 T ¥¥-¢ €820-0 - 01 -FL 0LgT-0 T 99-0L i "Wo Uy 80ABA] JO JySiey eFvIoAy
JweomLuSy 00¥1-3 F 09-81 $4L3-0 T 0998 00961 01.9L " ** uonewuLIed J0 638jUeoIe
ueogrudig 088€-0 - 958 918¢-0 1~ 09-9¢ 1€90.0 5- 9L -¥9 uoysuruLied 03 Furgueid woiy sAvp j0 JaquINN
JuBogTusIs 40N 09¥%S-0 F #%-0 019%-0 F- 98- L€ 1L08.0 F 2¥-L8 _e8[[yoel Burreaq-lemoy o[ewe) J0 oFejueoIe]
juBogIUBIs 40N 36€9-0 920 89¥%% -0 1 89-€3 089¥-0 - $0-63 e 3uigges Jo eegueciag
Jueogruls £10p 600-0 1 18-0 16000 + L0- 100-0 3 95-1 © wSy w nu jo jySepm
JueogIudis 40N $610-0 +90-0 9900-0 + €1-¢ 0%10-0 - 61-€ " "+ UIO UT YSnY JO SOOI,
Jueoyrudis JoN 0560-0 - €0-0 $199.0 + 360 1%00-0 -+ 960 " Y33ue[ 831 J0A0 JNU JO JejOUrsI(
JuBogTUSIS JON 96¥8-0 + 50-0 0S%8-0 + ¥9-8¢ + 6880-0 +89-€ " younq ey} UL $JNY JO.JoqumN
0y 0g e e pesn sjnu 30 JequInN

eourdIUIg 8oueII(T Aavog 3y 81990818

*S)AN JYSIT pue KAROH JO SUBSI oy} Jo uospreduro)

9 T4V



306

suvopruBiE40N |088P. T T 9.0 | JuL0gIUSIS J0N|6700. T + 0L-1 | Jueogrudis joN|199T.1 - €€.3 |698€.0 nm 08.0¢ |6%86.0§- 0¢.2¢ |1820-1 l_m r.6¢ | "UIO Ul §001 JO YBUS] 9BBIAY
queopusis 30N |1601.0 T 11.0 JuvopiuBig|3g60.0 T F1.1 queopusis|9680.0 - g0.1 [1650.0 - ¥8.9 (8620.0 F-8%.9 [6890.0 - 28.9 |** Bui[psos 1od £)00I JO JAqUINN
jueoprasis 40N |Z¢€0.0 n_n 90.0 | Jueagrudis QON|9T€0.0 n_u €0.0 | jurogulds JON [$2%0.0 n_.. 10.0 [08¢0.0 ﬂ 20.% |0S10.0 ﬂ 20.% [9180.0 ...T 10.% |°° w3y ur Sui[poes JO JUSPM
Juwogrusis|9€50.0 - 21.0 Jueoyrusis |8180.0 - 68.0 JueogluBly  66¥0-0--95.0 [1410.04-26.8 |9920.0-2¢.¥ |T#10.0 F-6¥.7 |~ $9A89[ JO JaqumN
Jweoprusig | 101%-0 - 08-G ueogiuBIS | g617.0 J- 6F.% | Jueoprusis JoN [€960.0 - 2€.T |F160.0 5 GS-82 |0015.0 5~ 0T.69 [G180.0 - 16.54 | "D Ul $3A%0] 3O WBIRY 2BeIIAY
juvogusis| 0604 .0 F 9.8 JueopruBis| 07640 - 04.8 | JuUBOPIUBIs J0N|0985.0 - 900 [408F.0 nﬂ 00.29 {£08¢.0 T 09.8S |€£62.0T-76.99 |~  UORUUIULIB jo oFejUsdIag
JuroyIusig|09g0. T J- 0.9 JueoyluBlg| 04901 03.9 | JUEOPIUBLS J0N(099L-0 J-0T-0 0g%5.0 27 00-49 |0988.0 -T-08-09 |0TF9.0J-06-99 m..E.sa wosy mmwwm%mwm ,mwz
juwrogIusdis 0N [018¢€.0 nﬁu 2L.0 | juedgrudis Jo0N (0008 .0 u_n 96.0 | JueogIudIs JON|1160.0 “_n $Z.0 (T162.0 nﬂ $€.3F |$663-0 n_n 08.8% 13920.0 nm. 86.2% |- @[[Iyoelr Juireaq
-139MO[} S[BWA] JO 9B8BIUIIg
jueoyuas JON (81880 - 10.0 | JuwIPTUSS JON (819€.0 - 0.0 | JuedprudIs 10N |€9€0.0 - 50.0 |41¥5.0 F- 81.1¢ |$895-0 |- €3.1¢ |8025.0 -[-83.1¢ | 3U13398 JO 33BJUNDING
JUBOPIUBIS JON (6000 - 20.0 | JUEOPIUBIS JON |2900-0 - 10-0 | JuBOBIUBIS J0N|Z500.0 J- 10-0 |1300-0 uﬂ 8.1 |8900.0 J-88.T [4£00.0 T-98.1 | W3y uf gnu Jo JYBPAL
JueOyIuBIs J0N |8820.0 - 30.0 | JueOPIUBIS JON|9¥0-0 - 10-0 | Juv0guUBIs JON|900.0 1= 10.0 |9080-0 - 00-€ 19810-0 J-00.€ |0320-0 J-10-¢ | "mWo Uf ySny JO SSIUNOIYL,
JuBdyIuSE 10N | 16000 JF00.0 | JuvoyuBiE 0N19600.0 - 00.0 | JUBOYTABIS 0N 5ET0-0 - 00-0 [G700-0 - $8-0 |2100.0 - #8.0 |6100.0 J-78-0 Y3sua( 831 1240 0U JO INIUIBLT
usd {0
uais mwg mvz 1860.0 3= 98.0 | -luBIs m? “m,z 9%80.0 - 2€.0 | JedY[uBIs J0N | 1690.0 J-70.0 |0L40-0 J-8S-8 |2960.0 - 03.€ |T9.0°0 J-29-€ |° UOUNQ 3y} U SHNU JO IsqUInN
0 09 09 " Posn §3nU JO Iaquim N
dog, pue wojjo¢r pue woyj04
anueoyrudng 9[PPIN JO Joueoyudig 9|PPII Jo 0uvIYIusg pue dog, jo wojjoq IIPPIIN dog, sIg)98IYD
Q0UIPI(T OUBIPT 20UBTOYI(T

young 9ij ut SINN IPPIN pue ‘wojjog ‘do], Jo suedl oy} Jjo uosreduros)

8 HT4VL



