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BUD SELECTION.

BY
R. E. Caryl.

For the past twelve years bud selection has been the most

interesting, valuable, and generally-accepted horticultural practise

that has claimed the attention of the citrus fruit growers of

California. The work of bud selection was first started by Mr.

A. D. Shamel of the U. S. Department of Agriculture in 1909, with a

systematic study of bud variability in the Washington Navel orange

and was later extended to include all the leading varieties of citrus

fruits, such as the Valencia and Thompson Seedless oranges, the

Bareka and Lisbon lemon varieties, and the Marsh Seedless grapefruit.

The writer has been associated with Mr. Shamel in the work of securing

individual lemon tree performance records of the Eureka and Lisbon

varieties since Nowember, 1914, first as lemon=picking foreman and

individual tree performance record keeper on the Rancho Sespe, located

at Sespe, California, one of the largest lemon groves in that State,

and later in the work of the U. S. Department of Agriculture in

California for the improvement of citrus fruits through bud selection.

free census records have been obtained from nearly all groves

in which individual tree records have been kept for the purpose of

locating the off-type or “sporting" trees and non-productive type

trees, so that they could either be eliminated or re-budded to pro-

ductive strains of the variety. In nearly every instance where
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non=-productive trees have been cut back and re-budded with

selected buds taken from productive type trees, the result

has shown the importance and the success of bud selection.

Commercially, bud selection has been in general practise

throughout the State, especially in the propagation of citrus

trees. | In 1917, a Bud Selection Department was established by

the California Fruit Growers Exchange for the purpose of furnish-

ing selected buds from superior trees of all the leading citrus

varieties. The success of that department has resulted im the

use of selected buds by practically all citrus nurserymen, as the

growers are no longer willing to buy trees of uncertain parentage.

Bud selection is also being applied to the propagation of

deciduous nursery trees and in time will doubtless be as well estab-

lished as it is in the citrus but as yet not enough experimental work

has been done in the old orchards to determine the amount of bud

variability in the deciduous varieties nor have sufficient individual

tree records been obtained to detemmine reliable sources of bud wood.

The tree census records and the individual tree performance

records presented in this thesis were seaured by the writer in the

course of his investigational work while with the Rancho Sespe and

the U. S. Department of Agriculture. From a careful study of

these tree census records of the various varieties, it will be seen
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that the orchards from which they were taken are made up of a

number of different strains which have been proven to have arisen

from the propagation of bud variations.

The commercial importance of this propagation of bud varia-

tions may be clearly seen from the fact that quite a number of them

are very unproductive as compared with the best and most productive

strain of the variety, so that there is a considerable difference in

the profit per acre in any grove where there is even a small percen-

tage of trees which were propagated from bud variations. These

poor-type trees came to be propagated by nurserymen because they were

apparently the best trees in the grove and were selected for bud wood

purposes on account of their size and luxuriant foliage and the large

size buds which the tree produced, these being thought easier to work

with in the budding operations.

Since the introduction of the practises of bud selection,

all of this has been changed so that now only fruit wood buds are

used for propagation. No bud stick is cut from any tree unless it

has a typical fruit of the best strain of the variety attached to the

stick. This is considered as a sort of trade mark by the bud cutter

and the chances of a poor tree being grown from such a bud stick are

very small, as the fruit which is attached is a very good indication

of the kind of fruit that will be produced by the trees grown from

that particular bud stick.

As the work of individual progeny tree performance records

progresses and the fruit produced by them is compared with that of
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the parent tree, it is becoming more and more evident that bud

variations in the standard citrus varieties are heritable and

that by the careful selection of buds from the best and most pro-

ductive strains of the variety the uniformity of future citrus

groves will be greatly increased.

Tree census records, such as those presented in this

thesis, are quite similar to those which have been secured for

scientific and commercial purposes and consist of a systematic

study of the individual trees in a given citrus orchard. Particu-

lar attention in tree census studies is given to such characters

&@s the strain of the variety, the general shape and character of

growth of the tree, the presence or absence of sporting or off-type

fruits, the quality, shape, and size of the leaves, and the general

appearance of productivity. A careful tree census study when

backed up by two or three consecutive years of individual tree per-

formance records is the most reliable method of indicating the pro-

ductivity of a grove which has yet been divised.

These tree census records were secured in citrus groves of

the standard citrus varieties in the two leading citrus producing

sections of the State of California - viz., the Corona and the Santa

Paula sections, an inland and a coast section, respectively.
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Tree Census ecords.

Block 24 Rancho Sespe

The following Tree Census Records were obtained from the Lureka

Lemon grove on the Rancho Sespe, located at Sespe California and com-

prise the greater portion of the trees in the tract #24. The trees

for which no records were obtained are ones Which have been budded over

or replanted since the freeze and hence are of a different size andage

than the better portion of the grove. The freeze mentioned above was in

the winter of 1912-1913,and was the worst in the history of the Citrus

industry in California.

Kow 16.

Tree Number,

l.

9

10.

ll.

12.

Dense Unproductive type, rough fruit, crumpled leaves, a few

sports, and & poor type of tree.

Eureka strain, »roductive type, dense, good fruit and leaves.

sureka strain, peductive type, dense, very good tree.

. pureka strain, productive type, rough fruit,leaves medium to
large.

Open strain, coarse fruit, small leaves,uorignt braches.

cureka strain, good fruit, good leaves, upright spreauing.

Eureka strain, good fruit,medium size leaves,few sorts.

aureka strain, good fruit, glv0d leaves, spreading tjpe tree.

sureka strain, good fruit, large leaves, large tree, productive.

Durekastrain, vroductive type, good fruit, good leaves.

Dense »roductive, rough coarse fruits with a few sports, and
good leaves.

wureka strain, vood fruit, good leaves, upright spreading.
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‘ree Census lkecords.

iow 17.
ee

ree iumber.

10.

ll.

le.

13.

Dense Unproductive type, rough coarse fruit, few sports.

Small Open type, good fruit, good leaves.

Dense Productive type, good fruit, good leaves, large
Spreading tree.

Hureka strain, very ,-0od tree, good fruit, good leaves.

mureka strain, medium size tree,upright,svod fruit.

gureka strain, so.reading, good fruit, good leaves,few sports.

sureka strain, large spreading tree, gooa fruit and leaves.

Dense “roductive, large spreading tree, large leaves, few
sports =nd coarse fruit.

Small Open, good fruit and small fine leaves,

uureka strain, very uniform branching, g00d fruit, good
medium size leaves.

Dense Productive, rough coarse fruit, crumpled leuves.

Small Open, few sporting fruits, fine leaves.

hureka strain, upright soreading, large, g,vod fruit.

iow. 18.

Small Open, rougn fruit, small fine leaves.

Dense Prouuctive, large spreading tree, coarse fruit and

crumpled leaves.

,urexa strain, very good tree, good fruit.

uureka strain, productive tive, good fruit, good leaves.

Small Open, coarse fruit with a few sports, fine leaves.

Sureka strain, coarse fruit, spreading tree, good leaves.

lsureka strain, good productive tree.

sureka srain,g §00d productive tree,





ow 18,

Tree Number.

Fe

1G.

ll.

12.

13.

1.

ae

3-6

13.

14,

Hurexa strain, ~ood productive tree, good fruit, good leaves.

Eureka strain, Very good tree, upright spreading, good fruit.

omall Open, few sports and coarse fruits, small leaves.

sureka strain, medium size leaves, good fruit.

Eureka strain, upright spreading, very good tree, fruit and
leaves.

Row 19.

Dense Unproductive, shade tree type, small tree, large leaves,

coarse fruit.

Dense Productive, rough coarse fr.it, crumples leaves.

Hureka strain, good fruit, good leaves,s:»reading tree.

Dense vroductive, large s:reading tree, coarse fruit, large

leaves.

Sureka strain, good tree, fruit and leaves, spreading.

Dense Productive, somewhat soreadiny, larg. leaves.

Sureka strain, fine leaves, .ood rrvit, but tree bears in
alternate years.

sureka strain, good tree, small leaves, few sports.

Sureka strain, large spreading, productive tree, good fruit.

uureka strain, rough coarse fruit, fine leaves, spreading.

Surek:. strain, very good tree, fine leaves and fruit.

uureka strain, very good tree, fine leaves and fruit.

bureka strain, spreadin; type, ridged fruit, corse leaves.

pinail Open, few sorts, crumples leaves.





ow 20.

Tree ::umber.

1.

10.

li.

Lae

13.

14.

opmall Jpen, dense and upriznt tree, rough coarse fruit,
crumpled leaves.

Dense proauctive, dense spreading tree, good fruit and

leaves.

Sureka strain, .ood tree, fair fruit, small leaves.

Dense -roductive, large soreadiny, tree, coarse fruit.

‘ureka strain, well shaped tree, productive, few sports.

Dense Productive, large upright spreading tree, coarse
fruit, crumpled leaves.

uureka strain, spreading, good fruit ana leaves.

sureka strain, ¢00d tree,  .roductive.

Vunse “roauctive, large spreading, coarse fruit.

Gureka strain, very good tree, ,ood fruit, ,ood leaves.

iureka strain, very good tree, good fruit, .ood leaves.

sureka strain, productive, few sports.

EurekK:: Strain, productive, coarse fruit, sreading.

sureka strain, productive, ood rr.it, good leaves.

now el.

small Open, fine leaves, cozrse fruit.

omall Onen, s reading, fine leaves, ¢ood fruit .

SJurek2 strain, spreadiny, coarse fruit, productive.

sureka strain, .pright spreading, s00d Truit.

sureka strain, proauctive, ,ood fruit, good le=uves.

Nureka strain, vroductive, coarse rough fruit.



iow el.

Tree Number.

Te Shade Tree, unproductive, large spreading, coarse fruit with

8.

9.

Le °

ll.

lie

135.

14.

10.

ll.

Cf2
ow @

many sports, crumpled leaves.

sureka strain, productive, good fruit, good leaves.

Shade Tree, un»roductive, spreadirng,coarse fruit, large leaves.

iureka strain, ¢ood fruit ani leaves, productive.

sureka strain, productive, soreadiug, some coarse frit.

sureka strain, productive, uvright spreading, good fruit.

nureka strain, »roductive, very good tree.

Surek2 strain, good fruit and leaves,prodcuctive tyve.

Row. 226

vumall Open, some coarse fruit, small leaves.

Dense unproductive, spreading, crumvled leaves, coarse fruit.

Dense Productive, large tree, svreading, coarse ridged fruit.

Sureka strain, oroductive, good fruit and leaves.

cmall Jpen, productive, good fruit, small leaves.

Small Open, slightly spreading, coarse fruit.

omall Onen, productive, ood frit, small leaves, uprig.t.

oumall Open, productive, good fruit, small leaves.

Small Open, procuctive, sood fruit, few sports,smail leuves.

aureka strain, productive, svreading, good fruit.

sureka strain, cozrse fruit, one branch crumpled leaves.

mureke strain, pwroductive, svreading, good fruit.
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13. sureka strain, productive, good fruit, good leaves.

14. bureka Strain, productive, few crumpled leaves, good fruit.

LOW gd-6

Le Dense Productive, large spreading tree, coarse fruit, some
crumpled leaves, fair tree.

Ee Dense rroductive, large spreading tree, good fruit.

3 vmall Open, good fruit, small fine leaves, productive.

4. nureka Struin, productive, good fruit, ,ood leaves.

De aureka strain, good fruit, few sorts, good leaves, productive.

6. sureka strain, productive, spreading, good fruit. e

7. Kureka strain, oroductive, -ood fruit, fev. soorts, one bianch

crumpled leaves.

8. ®ureka strain, productive, good tree.

9. sureka strain, productive, spreading, coarse fruit.

10. Sureka strain, productive, very good tree, good fruit.

ll. lureka strain, proauctive, very good tree, good fruit.

12. Nureka strain, .,0od fruit, good leaves, »roductive.

13. ureka strain, productive, good fruit, ,ood lexves.

14. aureka strain, productive, fev sports, coarse fruit.

OW 2@,.

Tree Number.

1. omall Open, spreading, coarse fruit, fine leaves.

Re Dense Unproductive, spreading, large crumplea leaves, coarse

fruit.
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Je

10.

ll.

12.

13.

14.

-ll-

Row 24.

Dense Productive, large spreading tree, large leaves, coarse
fruit, few svorts.

Shade Tree, spreading, unproductive, large crumpled leaves.

coarse fruit, few sports.

ureka strain, productive, good fruit, good leaves, upright.

Eureka strain, productive, coarse fruit, large leaves.

Dense Unproductive, large spreading, coarse fruit, crumpled
leaves, few sports,

Dense rroductive, spreading, coarse. fruit, large leaves.

Hureka strain, sood fruit, good leaves, spreading, productive.

pureka strain, good fruit, good leaves. productive.

Sureka strain, good fruit, few sports, productive.

imureka, strain, vroductive, very good tree.

- ‘Burekz strain, productive, good fruit, good leaves,spreading.

now 25.6

Tree out.

Small Open. productive, coarse fruit, small leaves.

Dense Unproductive, spreading, large lezves, coarse fruit.

Kureka strain, productive, good fruit, good leaves.

Hureka strain, productive, coarse fruit, few sports.

sureka strain, productive, good fruit, good leaves.

Shade tree, unproductive, large spreading tree, coarse fruit,
few svorts, large crumpled leaves.

Dense Productive, large leaves,coarse fruit, few sports,
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Row. 25.

Tree Number.

De mureke strain, productive, good fruit, good leaves.

10. sureka strain, productive, few sports, good leaves, spreading.

ll. pureka strain, productive, upright spreading, good fruit.

12. bureka strain, productive, good fruit, good leaves.

13. Dense Productive, soreading, few sports and crumpled leaves.

14. Bureka. strain, productive, spreading, good fruit, good leaves.

15. bureka strain, productive, good fruit, good leaves.

Row 26.

Tree N er.

l. Bhureka strain, productive, coarse fruit, good leaves.

Re Eureka strain, productive, coarse fruit, spreading, few sports.

Se sureka strain, productive, very good tree.

4. Sureka strain, productive, good tree, some coarse fruit.

5. Sureka strain, oroductive, good fruit, good leaves.

6. gureka strain, productive, coarse fruit, few sports.

7. Dense Unproductive, large crumpled leaves, coarse fruit.

8. pureke strain,productive, good fruit, ;ood leaves.

Ye Young replanted tree, Sureka strain.

10. bureka strain, coarse fruit, large leaves, spreading.

ll. Eureka strain, vroductive, good fruit, sood leaves.

12. “urek: strain, oroductive, coarse fruit, good leaves.

13. Bureka strain, productive, good fruit, good leaves.

14. Eureka strain. »>roductive, some coarse fruit, ,ood leaves.
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Row 27.

Tree Iiwnber.

1.

Re

De

4.

Se

10.

li.

12.

15.

14.

15.

De

6.

le

Hmall Open strain, small leaves, coarse fruit, upright.

Dense Productive, large crumpled leaves, coarse rough fruit.

Hureka strain, productive, good fruit, good leaves, spreading.

omall Open strain, good fruit, small leaves, upright.

Bureka strain, productive, very good tree.

Kureka strain, productive, coarse fruit, spreading.

sureka strain, vroductive, good fruit, one branch crumpled
leaves, spreading.

uureka strain, productive, good fruit, good leaves, upright.

Hureka strain, productive, good fruit, good leaves.

Eureka strain, productive, coarse fruit, good leaves, upright.

mureka strain, prouuctive, spreading, coarse fruit.

Bureka strain, very good tree.

Hureka strain, productive, good fruit, good leaves.

Sureka strain, coarse fruit, few sports, food leaves.

Young replanted tree, some coarse rough fruit, good leaves.

Row. 8.

Omall Open, productive, coarse fruit, few sports, good leaves.

Dense Unproductive, large spreading tree, coarse fruit.

Dense Unproductive strain, spreading, crumpled leaves,
coarse fruit, few sports.

Dense Productive, spreading, lurge leaves, good fruit.

Dense Productive, spreading, some crumpled leaves, good fruit.

Bureka strain, productive, good fruit, good leaves.

Eureka strain, good fruit, few sports, <ood leaves.



- 14 -

Row 28,

Treg Number.

8.

Se

10.

41.

le.

14.

15.

16.

Re

De

Bureka strain, productive, coarse frit, good leaves, upright.

Bureka strain, productive, good fruit, good leaves, spreading,
very good tree.

HureKa strain, productive, good fruit, good leaves.

Eureka strein, productive, good fruit, good leaves, upright.

sureka strain, productive, coarse fruit, few sports.

Eureka strain, productive, very .ood tree.

Eureka strain, productive, good fruit, good leaves, spreading.

Dense Productive, large leaves, coarse fruit.

mureku. strain, productive, coarse fruit, good leaves, upright.

Row. 29.

Dense Unproductive, spreading, coarse fruit with some sports,
crumpled leaves, poor type tree.

ureka strain, productive, sood fruit, good leaves.

mureks strain, prouuctive, coarse fruit, spreading.

Shade tree strain, un:roductive, course fruit, crumpled leaves.

Dense Productive, spreading, good fruit, large leaves.

iureka strain, productive, sood fruit, good leaves.

sureka strain, productive, coarse fruit, spreading.

ibureku strain, productive, spreading, good fruit, good lease.

sureka strain, productive, few sports, large lezves.

Eureka strain, vroductive, cozrse fruit, ,ood leaves.

mureku strain, prouuctive, ¢<ood fruit, uvright spreading.

Dense Productive,spreading, coarse fruit, large leaves.
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Row 29.

Tree Number,

13.

14.

15.

16.

Bureka strain, productive, spreading, good fruit,fer. sports.

Small Open, productive, small leaves, good fruit.

Buieka strain, productive, good fruit, good leaves.

Small Open strain, productive, good fruit, good leaves.

Row. 30,

Dense Unproductive strain, large crumpled leaves, coarse
rough fruit, many off tyvefruits, crumpled leaves.

Small Open, p:oductive, good fruit, small fine leaves.

Dense Productive, spreading, large leaves, coarse fruit.

Hureka strain, productive, good fruit, good leaves.

Bureka strain, soreacing, vroductive, good fruit, ;ood leaves.

omall O»en strain, uworight, productive, coarse fruit.

Isureka strain, productive, coarse fruit, good leaves, upright.

Hureka strain, vroductive, good fruit, few sports, upright.

bureka strain, productive, pood fruit, good leaves.

Dense Proouctive, la:ge leaves, coarse rougn fruit.

Dense productive strain, good fruit, large leaves.

Bureka strain, »,roductive, ;ood fruit, good leaves, spreading.

Sureka strain, productive, coarse fruit, ¢o00d leaves.

sureku strain, productive, very ;,00d tree.

mureka strain, very ;,00d tree.

pureka strain,fine fruit, small leaves, very good tres.



Tree Number.

l.

Ze

Je

4.

lO.

li.

12.

13.

Bureka

Sjureka

HureKke

Sureka

Eureka

fureka

struin,

strain,

strain,

strain,

strain,

strain,

- 16-

Kow 3l.

productive, few sports, coarse fruit.

productive, good fruit, good leaves, spreading.

sroductive, good fruit, good leaves.

productive, good fruit, good leaves, upright.

productive, good fruit, few sports.

productive, spreading, branch crumpled leaves.

Dense Productive, large leaves, coarse fruit,soreading.

Dense Productive stz:szin, rough fruit, large leaves.

mureka

Eureka

sureka

Burek:.

“ureka

iureka

Kureka

nrureka

strain,

strain,

strain,

strain,

Strain,

strain,

strain,

strain,

productive. good fruit, good leaves.

productive, good fruit, few sports,spreadin:.

productive, coarse fruit, large leaves.

productive, good fruit, ¢o00d leaves, upright.

orouuctive, good fruit, large leaves.

-roductive, .vod fruit, good lex«ves.

very good tree, fine fruit.

productive, very good tree.

Row 52.

pmall Open strain, productive,

vimall Open strain, productive,

omall Open strain, productive,

Dense Productive strain, larse

small leaves, good fruit.

good fruit, good leaves.

few soorts, small leaves.

crumpled leaves, rough fruit.

Dense Productive strain, coarse fruit, few sports,soreading.
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Row 32.

Tree liumber.

15.

16.

17.

Dense Unproductive, spreading, coarse fruit, crumpled leaves.

Nureka strain, wroductive, ¢~ood fruit, large leaves, upright.

Shade Tree, unproductive, larse crumpled leaves, svreading,

coarse rough fruit and many sports.

purexa strain, productive, upright, good fruit, good leaves.

Bureka strain, productive, good fruit, good leaves.

Bureka strain, productive, food fruit, ¢,ood leaves, upright.

mureka strain, productive, coarse fruit, large leaves.

hureka strain. productive, sood fruit, good leaves.

Kureka strain, productive, ood rruit, spreading.

Bureka strain, productive, good fruit, good leaves.

mureka strain, spreading, syorting branch of rough fruit.

Bureka strain, vroductive, good fruit, good leaves, upright.

Row 33.

omall Oven strain, urright, productive, good fruit, smail

leaves.

omall Open strain, good fruit, small leaves, productive.

Dense Productive strain, coarse fruit, large leaves,upri,nt.

Dense Unproductive, large crumpled leaves,coarse fruit.

omall Open striin, productive, coarse fruit, smell leaves.

omall Oven strain. good fruit, good leaves.

omall Oven, productive, usrignt, ;00d fruit, small leaves.

Small Open, prodictive, good fruit, small leaves.

smell Onen strain, good fruit, small leaves, upright.
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Row 3de

freeNumber.

10.

ll.

12.

13.

14.

15.

16.

17.

le

Re

Oe

10.

ll.

12.

13.

14.

sureka strain, productive, good fruit, good leaves.

Eureka strain, productive, good fruit, spreading.

Burexa strain, vroductive, good tree.

Kureks strain, productive, coarse fruit,spreading.

iwureka strain, productive, fev sports, small leaves.

omall Open strain, productive, good fruit, small leaves.

Kureka strain, productive.

mureKka str2in, productive, good tree.

Row 354. '

Tree out.

omall Open strain, productive, upright, good fruit.

Dense Productive, soreading, large leaves, coarse fruit.

wureka strain, productive, good fruit, spreading.

Dense Unproductive strain, large crumpled leaves,few sports.

Dense Unproductive strain, sjreading, coarse fruit, large

crumpled leaves.

Small Open strain, productive, good fruit, good leaves.

shade tree strain, very poor tree, unproductive, coarse fruit.

Bureka strain, productive, good fruit, few sports.

umall Open strain, productive, upright, good fruit.

Kureka strain, spreading, good fruit, and leaves.

gureka strain, productive, spreading, sporting branch.

“wureka strain, very good tree.

Bureka strain, upright spreading, coarse fruit good leaves.
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Row 34.

free Number.

15. Bureka strain, productive, ;.ood fruit, good leaves.

16. Dense Unproductive, large crumpled leaves, coarse fruit.

17. Dense Productive, coarse fruit, large leaves, spreading.

Row 35.

3 omall Open strain, productive, small leaves, good fruit.

4. omali Open, productive, good fruit, few sports.

5 Small Open, productive, small leaves, good fruit, upright.

Ge vmall Open, upright, productive, good fruit, good leaves.

7. Shade Tree, very unproductive, coarse fruit, sports, large

crumpled leaves. Poor type tree.

8. vhade Tree, uncroductive, coarse rougn fruit, soreading.

9. omall Open strain, productive, small leaves, good fruit.

10. Small Open strain, fzirly good tree.

ll. Eureka strain, productive, good fruit, good leaves.

12. Eureka strain, productive, coarse fruit, spreading.

13. sureka strain, productive, good fruit, few soorts, upright.

14. Kureka strain, spreuding, good fruit, good leaves.

15. Bbureka strain, productive, good fruit, good leaves.

16. Eureka strain, productive, good tree.

17. Bureka strain, productive, coarse fruit, large leaves.

' Row 36.

dD. Small Open strain, productive, good fruit, small leaves.

6. Dense »roductive, s reading, large leaves, gvod fruit.

Te sureka Strain, productive, ¢ood fruit, ..ood leaves.

8. Shade Tree, poor unproductive type, coarse fruit.



Tree Number,

9.

lO.

ll.

12.

13.

14.

16.

17.

13.

14.

15.

16.

Li.

- 20 -

Row 36.

Dense rroductive, large crumpled leaves, few sporting fruits.

Eureka

LurekKa

bureKku

Bureka

bureka

pureka

strain,

strain,

strain,

strain,

strain,

strain,

productive, good fruit, good leaves.

spreading to upright, coarse fruit, good leaves.

sreading, dense, coarse fruit.

productive, rough fruit, large leuves.

productive, good fruit, good leaves,

productive, spreading, large tree.

kurek&2 strain, upright, productive, good fruit, few sports.

Dense Unproductive, snreading, large crumpled leaves.

Row. 37.

small Open strain, .roductive, good fruit, small leaves.

Hureka strain, productive, goud fruit, good leaves.

Young tree.

Dense Productive, spreading, large leaves, coarse fruit.

Dense Productive, spreading, rough fruit, sporting branch.

Dense Productive, coarse rough fruit, large leaves,uprigit.

sureka

mureka

Eureka

Nureka

sureka

Bureka

strain,

strain,

strain,

strain,

strain,

strain,

productive, upright, rew sports,coarse fruit.

productive, ,ood fruit, ,ood leaves.

good fruit, few snorts, large leaves .

productive, coarse fruit.

productive, good tree,good fruit.

productive, good fruit, spreading.



Tree Number.

8.

9.

10.

ll.

lie

15.

15.

lo.

17.

surek2

mureKe

pureka

mureka

strain,

Strein,

Struin,

strain,

- 21 <«

Row 38.

gv0d fruit and leuves, productive.

spreading, good frit, good leaves, »oroductive.

oroductive, good rruit, good le:.ves.

productive, spreading, coarse fruit.

bureka strain, productive, very good tree.

Young tree. Coarse fruit.

Dureka

hureka

HuUreKka

BKureka

bureKka

strain,

strain,

Strain,

strain,

strain,

sporting branch, coarse fruit, good leaves.

productive, good fruit, gvod leaves.

productive, Sp:eadin;,, large leaves.

g00d fruit and leaves, productive.

productive, good fruit, good leaves, upright.

Small Open strain, proauctive, gvod fruit, small leaves.

omall Open strain, productive, few sports, coarse fruit.

sureka, strain, vroductive, good fruit, svreading, large leaves.

Young replanted tree, sureKa strain.

Eureka

hureka

nureks

pureka

mu:ieka

Bureka

strain,

strain,

strain,

Strain,

Strain,

strain,

good fruit, food leaves, oroductive.

soreading, productive, coarse fruit.

productive, good fruit, good leaves.

good fruit, good leaves.

productive, good fruit, good leaves.

coarse fruit, large leaves, spreading.
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Row 40.

Tree Number.

10.

li.

17.

18.

19.

18.

19.

Bureka strain, -roductive, good fruit, good leaves.

Small Open strain, productive, small leaves, good fruit.

Small Open strain; productive, small leaves, good fruit.

Hureka strain, very good tree, fine fruit.

Dense Unproductive, crumpled leaves, coarse fruit, spreading.

bureka strain, productive, coarse fruit, lar:e leaves.

Hureka strain, productive, good tree, good fruit and leaves.

Sureka strain, productive, spreading.

“ureka strain, prouuctive, good tree.

Dense Productive, spreading, lar:e leaves, ,ood fruit.

Row 41.

omzll Oven strain, productive, small leaves and coarse fruit.

Small Open strain, good fruit, small leaves, upright.

-‘Burexa strain, upright, good fruit,good leaves, productive.

mureka strain, productive, uoright, coarse fruit, good leaves.

Eureka strain, spreading, sporting branch, ¢o0od leaves.

surexi strain, soreading, good leaves and fruit, productive.

Dense Unproductive, upright, large leaves, coarse fruit.

aureka strain, crumpled leaves, coarse fruit, oroductive.

Hureka strain, upright, crumpled leaves, coarse fruit.
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Row 42.

tree Nuwnber,

13.

14.

LS.

16.

1’.

1&.

1S.

20.

15.

16.

1’.

Ls.

19.

20.

16.

17.

18.

19.

20.

cL

wr de@

pureka strain, productive, upright, gvod fruit, ;o00d leaves.

kureka stiain, productive, s00d fruit, ,ood leaves, upright.

nureka strain, spreading, coarse fruit, orvductive.

bureka strain, spreading, sporting branch, good leaves.

Bureka strain, productive, upright, large leaves, coarse fruit.

Dense Productive, spreading, crumpled leaves, coarse fruit.

Sureka strain, spreading, productive, sporting branch.

Bureka strain, productive, dense upright, good fruit.

OW45~__

omall Open, good fruit, small leaves, productive.

mureka strain, dense upright, good fruit, large leaves.

Gureka strain, spreading, coarse fruit, syorting branch.

Eureka strain, crumpled leaves, coarse fruit, svreading.

bureka strain, productive, good leaves, sporting branch.

gurek2 strain, productive, upright, good fruit, ~ooi leaves.

Row 44.

omall Open strain, young tree.

Kureka strain, prouuctive, few sports, good leaves,

omall Open strain, small leaves, good fruit.

sureka str.in, vroductive, upright, good fruit and leaves.

Eureka strain, prouuctive, Spreading, sporting branche

puiekx struin, upright, co-.rse fruit, good leaves.
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Row 45.

 

Treg lumber, |

17. uMall Open strain, proauctive, small leaves, coarse fruit.

ls. Sureka strain, productive, upright, young tree.

19. Young tree. ‘ureka strain.

20. wureka strain, upright, good fruit, good leaves, productive.

el. sureka strain, productive, uprignt, good fruit, good leaves.

Row 46.

18. Small Open strain, productive, small leaves, good fruit.

1S. bureka strain, up,right, productive, good fruit, good leaves.

20. omall Open strain,small leaves, good fruit,

el. oureka strain, productive, uprignt, good fruit, good leaves.

2-6 Dense rroductive, coarse fruit, spreading.

R 47,

21. mureka strain, productive, spreading, good fruit, ,00d leaves.

Zee Dense Productive, crumpled leuves, coarse fruit.

235-6 Dense Productive, upright, ;ood fruit, good leaves.

gow 48,

el. small Open strain, crumpled leaves, coarse fruit.

Ze Smill Open strain, productive, good fruit, small leaves.

23. Jureka strain, productive, spreading, good fruit and leabes.

24. wurex2 strain, productive, upright, good tree.



Row 49.

Tree Number.

23.

Zk e

256

26.

28.

29.6

350.

dl.

326

24.6

25-6

206

27.

28.

30.

3l.

Jee

35.

J

Young replanted tree. iureka strain.

Hureka strain, productive, good fruit, good leaves.

Dense Productive, spreading, coarse fruit, large leaves.

Sureke strain, productive, good fruit, good leaves.

hureka strain, productive, soreading, coarse fruit.

BHureka strain, upright, productive, good fruit.

Dense rroductive, upright, good fruit, large leaves.

Dense Productive, svreading, coarse fruit, crumpled leaves.

ureka strain, productive, dense upright, good fruit.

Dense Prouuctive, uvright, crampled leaves, coarse fruit.

row 50.

Omall Oven strain, productive, good fruit, small lezves.

sureka strain, productive, upright, ;ood fruit, good leaves.

Hureka strain, »roductive, coarse fruit, large leaves.

sureka strain, rough coarse fruit, crumpled leaves.

sureka strain, prod.ictive, good fruit, good leaves.

Dense Unproductive, rough fruit, svorting branch, spresaing.

mureka strain, coarse fruit, crumpled leaves,

Lureka strain, productive, good fruit, ;00d leaves.

“ureka strain, spreading, coarse rruit, :.00d lezeves.

Dense .roductive, soreading, good fruit, l:rge leszves.

Dense Unp:oductive, Ssoreading, crumpled leaves, coarse fruit.
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OW Ol.

Tree iiwmber.

20-6 Om:ll Open strain, productive, ,.od fruit, smell. lecves.

266 ~m2ll Open strain, productive, uprisnt, ~,o0od fruit.

27. Shade Tree, un,roductive, coarse fruit, crumpled leaves.

28.6 wureka strain, uprignt, coarse fruit, ,o0o0d leuves.

25 « Dense Unpioductive, upright, coarse frit, crumpled leaves.

50. Dense rroductive, rougn fruit, large leuves, spreading.

Sl. yurexu Strain, productive, upright, rougn fruit.

32 Yureku strain, spreading, course fruit, productive.

Joe Dense -roductive, crumpled leaves,coarse fruit.

34. Dense Productive, crumpled leaves, course fruit, 5;reading.

35. sureke. strain, productive, good fruit, good leaves.

50.4 Tree out.

nOW Of.

te small Open strain, productive, good fruit, small leaves.

2&6. Dense Unproductive, crumpled leaves, coaree fruit.

29. Dense Unproductive, u.rignut, coarse fruit. large leaves.

30. vhade Tree, corse fruit, crumoled leaves.

Jl. sureka strain, crumpled leuves, coarse fruit, productive.

Be uureka strain, productive, good fruit, ¢oo0d leaves.

33. Small Open strain, productive, goud fruit, smill leaves.

o4. mureke strain, usrigiut, few svorts, coarse frits, oroductive.

35. Dense °roductive, upright, good fruit, good leaves.

306 ‘MUrekes strain, scoreading, gvod fruit, prouuctive.

37. wureka Strain, proauctive, very £o00da tree.
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now 52.

free wumber.

38. Dense Unproductive, snreading, cocrse fruit, large leaves.

39. uureku Struin, sroductive, sreading, »ood fruit, food lexves.

40. Young replanted tree.

Gl. ~ense Unproductive, sreading, coarse fruit, crumpled leaves.

how 53d.

28. Dense Unproductive strain, crumpled leaves, cozrse fruit.

256 Dense rroauctive, crumpled leaves, coarse fruit, sSprecding.

30. cmzll Gven strain, small leaves, good fruit, productive.

ol. uureka strain, spreading, good fruit, productive.

32. iureka strain, productive, good fruit, ,ood leaves.

35 6 mUureka Strain, unrignt spreading, g00d fruit ana leaves.

54 sareka strain, upright, productive, gvod fruit ana leaves.

oD surexa Strain, uprignt, pioductive, good fruit and leaves.

36. Dense Un»roductive, spreading, crumpled leaves, coarse fruit.

37. oureka Strain, proiiu:tive, goog fruit, ;ood leaves.

38. mureka strain, very good tree.

39. vimall O.en strain, productive, go00d fruit, gvod leaves.

40. vense Unproductive, upright, course fruit.

4l. Dense Unvroductive, upri;ht, crumpled leaves, coarse fruit.

42. omall Open Strain, small leaves. ¢0od fruit.

now. 54.

2G « comill Open strain, productive,smell leaves, good fruit.

50. vum.ll Open strain, coarse fruit, large leaves, uprignt.

31. omall Open strain, good fruit and leaves.
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__Kow 54.

Tree Number.

Kea

S36

34.

35.

56.

37 6

38.

39.

40.

ol.

326

Dense Unproductive, cr.mpled leaves, coarse fruit, spreading.

sureka strain, upright spreading, productive, ,ood fruit.

sureka strain, upright spreading, good fruit and le.ves.

Wurexa strain, productive, ,ood fruit, ;00d leaves,unvright.

ureka strain, productive, very .ood tree.

Dense Productive, spreading, coarse fruit, lar;e leaves.

Surka strain, productive, upright, good tres.

Hureka strain, good fruit, good leaveus, productive.

Dense Productive, coarse fruit, large leaves, spreading.

Dense Unproductive, spreading, coarse fruit, crumpled leaves.

Small Onen strain, productive, good fruit, small leaves.

Omall Open strain, productive, fairly so00d tree.

HOW 80.

omall Open strain, good fruit, crumpleu leaves, sporting branch.

sureka struin, upright, good fruit, good leaves.

Smail Open strain, productive, good fruit, small leaves.

suveka strain, dense upright, good fruit, productive.

mureke strain, productive, small leav:-s, ,ood fruit.

nureka struin, smell leaves, ,o0d fruit, s»reading, productive.

Dense rroauctive, Upright spreading, coarse fruit, larje leaves.

wureka ctr@in, smell leuves, good fruit, -roductive .

JurekKo strain, prouucztive, very ~vood tree.



Tree iiumber.

0 e

sl.

426

rv,

35.

39

40.

41.

42.

45.

‘rt ¢

45.

mureke.

Sureka

wureKa

bureka

Jinzll Open

om:LL O:en

Struin,

strain,

strain,

strain,
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..OW 55.

uprignt ssreading, very ¢ood tree.

productive, good fruit, god leaves.

good treee

productive, very ,;-0d tree.

Row 56

Strain, productive, food fruit, good leaves.

strzin, oroductive, good fruit, small leaves.

sureKe strain, productive, <ood fruit, g¢o00d leaves, .ood tree.

Dense Productive, spreadin,,, coarse fruit, sporting brenchn.

omall Oven strain, ¢o0o0d fruit, good leaves, productive.

wUureke

mureke

Surek.:

bureka

sureka

surek2

vwureKa

strain,

strain,

strain,

strain,

strain,

Strain,

strain,

Sreading, productive, coarse fuit, good leaves.

oroducitive, good fruit, gvoa leaves.

upright, Sporting branch, good leaves.

coarse fruit, food leaves, productive.

prouuctive, ;00d fruit, sood leaves.

wprigut, -ood fruit, ; ood leuves, productive.

coarse fruit, sporting branch, productive.

vinall Upean, productive, good fruit, good leaves.

Tree out since records were texen.

vm.ll Open strain, productive, unright, good fruit, good leaves.

omall Oven strain, coarse fruit, smail leaves, upright.

gureca strain, uorigiht, coarse fruit, gvod leaves, productive.

wuveka Strain, productive, uprignt, small fine leaves.



Tree
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Row 57.

Wwuribere

37. hureke strain, uright, small fine leaves, ,ood fruit.

38. mureka strain, spreading, coarse fruit, sporting branch.

39. pense Un,roductive, upright, crumpled leaves, co:.rse fruit.

40. Mureka strain, Spreading, good fruit, good leaves, productive.

4l. Bureka strain, coarse fruit, g@00G leaves, oroductive.

4260 surekz strain, svorting branch, productive.

435. saureki. strain, spreadirg, cvarse fruit, good lexves, productive.

44. Young tree sureka strain, good fruit.

45. Dense Unproductive, spreading, large leaves, coarse fruit.

460.6 omill Open, coarse fruit, small leaves, productive.

now o8,

55. Dense Lnproductive, soorting branch, crumpled leaves.

JO mureka strain, unri¢ht, productive, ¢~o0o0d fruit, good tree.

37 « sureka strain, good fruit, small leaves, productive.

38. yemall Open strein, coarse fruit, good leaves, productive.

39. vense rroductive, ;0od fruit, large leaves.

40. nuieke. strain, uvright, productive, very good tree.

41. Dense v~roductive, crumpled leaves, coarse fruit, sporting branch.

42. iureka strain, productive, coarse fruit, good lexves.

43. lureka strain, spreading, coarse fruit, good leaves.

44 sureKka strain, productive, very :ood tree.

45. wureKka strain, proouctive, soreadingz, goou fruit, very good tree.

406 bureKa strain, productive.
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row 58,

Tree number.

47.

48.

OD.

37.

38.

40.

41.

426

456

44.

45.

46.

47.

x8 e

~Mall Open strain, small leaves, good fruit, productive.

mureKa strain, uori¢ght, ~-ood fruit, good leaves, productive.

OW 59 e

om.ll Open strain, coarse fruit, small leaves, productive.

wmall Onen striin, coarse fruit, small leaves.

Dense Unproductive, lurge leaves, good fruit, few sports.

wurek.. stiain, uoright soreading, good fruit, good leaves.

oureka strain, uvripht, good fruit, productive.

omall Open, smull leaves, sporting branch, small leaves.

Dense Unproductive, s,reaaing, sporting branch, crumpled leaves.

Dense Unproductive, sreading, coarse fruit, large leaves.

Sense Unproductive, uvrignt, coarse fruit, large leaves.

sureka strain, productive, upright, good fruit.

phede Tree, soreading,, crumpled leaves, cozrse fruit.

sureka strain, productive, sreading, “vod fruit, ~..00da leaves.

uareke. strain, productive, guvod fruit, good leaves, spreading.

umall Open strain, coarse fruit, small leaves, productive.

ROW 00

vmill Open strain, small leaves, ood fruit, prouuctive.

vhidelree, unyroductive, sreuding, course fruit, crumpled leaves.

aureku. strain, productive, good fruit, good leaves.

aureka Strain, p:ouuctive, sureeding, smull leaves, good frruit.
te
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~ow 60.

Tree number.

41. Small Owen strii.,y productive, small leaves, good fruit.

426 omall Open strain, productive, small ieaves, good fruit.

45. Sureka strair, sporting branch, crumpleu. leaves.

44 6 surek& Strain, small leu.ves, good fruit, productive.

45. pense Unproductive, crumplec leaves, sporting branch, coarse fruit.

466 mureksx. strain, 00d leaves, good fruit, uprigut, productive.

47. sureka strain, upright, good fruit, good leaves.

46. aureka strain, very good tree.

40. mureké strcin, vroductive, good fruit, ;o0od leaves.

50. Dense Unuroductive, spre.ding, coarse fruit, large leaves.

Rov ol.

59. Sureke2 strain, smal uvrig.it tree, good fruit, gvod leaves.

40. wureKkKa strain, »roductive, coarse fruit, good leaves.

41. muexa strain, upri:nt, lurz-e leceves, good fruit, prouuctive.

4c. pureka strain, u.ri:ht, large leaves, good fruit.

436 Kureka strain, oroductive, small leaves, coarse fruit.

x4. aureka strain, »roductive, uprignt, large fruit and leaves.

45. mureku strain, productive, very svod tree. 6

40. bureka strain, u,rignt, sporting branch of collered fruit.

+7 sureka strain, onroductive, 00d fruit, good leaves.

G5. uUrex2 Strain, small uprignt tree, oroductive.

4%. aureka strain, uopriz-ht, -ood fruit ana leaves.

oO. omall Onen strain, ,roductive, smull leaves, guod fruit.

Sl. uureca strain, s.orting brancn of crumpleu ieaves, g00da fruit.



 

OW 62.

free iswmnber.

40. wmall Open strain, »roductive, small leaves, ;00d fruit.

41, vuinall Oden strain, upright, good fruit and leaves, few sports.

42. wureka strain, spreadings, productive, coarse fruit.

45.6 ymall Yoen strain, »roductive, small leaves, coarse rruit.

446 Dense -roductive,upright, sporting branch of collareu fruit.

45. uureka strain, productive, very good tree.

46. uureka Strain, spright, coilared ana protruding blossom end fruit.

47. aureka strain, productive, good fruit, good leaves.

46. wuseka2 strain, productive, upright, good fruit anu leaves.

49. iureke strain, uprignt, ;<;ood fruit and leaves, productive.

50. “ureka strain, good fruit, ¢o0d leaves, productive.

ole Young replanted tree. tureka strain.

Dee Young renlanted tree.

now 63.

42.6 omall Open strain, upright, gooa fruit, govod leaves.

43. om.ll Open strain, productive, uprignt, good fruit and leaves.

44, iwureka strain, oroductive, spreading, collared fruit.

45. sureKka strain, uprignt, coarse fruit, crumpled leaves.

46. Dense Unproductive, uprignt,coarse fruit, crumpled fruit.

47. Dense Productive strain, upright, collared and protruding fruit.

43. pmall Open strain, uoris:nt, productive, coarse fruit.

49. Suveka strain, uori;nt, good fruit and leaves, productive.

50. uureki. Strain, iroquctive, uorignt, ~vod fruit anda leaves.

ol. Dense rrouuctive, sreading, cozrse fruit, large leaves.
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ROW od3-6

Pree Number,

52. Young tree. ‘cureK. strain.

53. oumall Open strain, sm4ll leaves, good rruit, productive.

54. Youn,, tree. Jurexke strain.

1.0W 64.6

43. omall Open strain, productive, good fruit, small leaves.

44. omall Oven strain, productive, upright.

45. omall Open strain, upright, sporting branch.

406 bureka strain, proaurtive, good fruit and leaves.

47. Dense 2roductive, upright, small leaves, good fruite

48. omall Qven strain, good fruit, g00d leaves.

49. ureka strain,  roductive, coarse fruit, lurge leaves.

50. surexa strain, coarse fruit, :0oo0d leéves, pgoductive.

Ol. surekx. strain, soreading;, productive, collared fruit.

One sureka strain, soreading, »roductive, very good tree.

Bo. aureka strain, upri.ht, oroductive, good fruit and leaves.

D4 « Young tree. ‘mreka strain.

45 Youngs, tree. wureka strain.

46. Young tree. iwureka strain.

47. Dense -roiuctive, crumpled leaves, coarse fruit.

48. Sureka strain, upri;ht, good fruit ana leaves, productive.

49. omall Oven strain, productive, ¢ood fruit, smill leaves.

50, uureka strain, uprignut, youn tree.

ol. bureka strain, u;,ri;nt, young tree.



Tree Number.

46.

47.

48.

43.

50.

48.

49.

50.
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65.

Eureka strain, collared and protruding fruit, good leaves.

Dense rroductive, sporting type, coarse fruit, crumpleu leaves.

sureka strain,uprignt, coarse fruit, «00d leaves, productive.

Young tree. sureka strain, goo. fruit.

Row 66,

Bureka strain, productive good fruit and leaves.

omall Open strain, productive, upright, good fruit, small leaves.

small Open strain, sood fruit and leaves, small sportin; branch.

Dureka

bureKka

sureka

aureka

“urekKka

sureka

strain,

strain,

strain,

strain,

stri.in,

strain,

oroductive, .ood fruit and leaves.

uvright, productive, very ,ood tree.

uoright, .ood fruit, £00d leaves.

spreading, large leaves, ,ood fruit.

coarse collared and protruaing fruit.

smill leaves, good fruit, spreading.

Dense Productive, crumpled leav-s, ,ood fruit.

Young tree.

bureke

iuureka

Hureka

hureka

ua,eke

strain,

strain,

strain,

strain,

strain,

Hureka strain, ood fruit.

Row 67,

upri;ht, good tree.

uprignt, productive, cood fruit abd leaves.

uvright, collared ni ocrotruding fruit.

productive, upright, sporting branch.

productive, very good tree.



 

Row 67.

free lumber.

53. Sureka strain, productive, good tree some coarse fruit.

54.6 nureku strain, productive, s;ood fruit anu leaves.

5b. Bureka strain, ;:roductive soreading, soorting brancn.

506 vense Productive, coarse fruit, large leaves.

O7 . suveka strain, soorting branch of collared fruit.

58. Young tree. Lureka strain, good fruit.



sTree Consus lhecords. _ 

Cnace  llentation. 

The tTollo.ing Gree vensus “iccordc were obtained srom trie Jureka

wemon srove on tre Chase plentation which 15 locatedal Soron2 Jaliforniz

and were obtaineu fro. Plows } 335, Sa, and 35. Only those trees

wnich snowed marxedly different characteristics have been noted in

this work as tne Blocks contain several thousands of trees each and

as awhole are as unifomn a lot of Sureka lemon trees 2s could be

found in anv of the lemon orchards or Jalifornia.‘
e

-

——
Tree :umber.

oz - lo = ll whinde tree, very little fruit, ler-e leaves.

-O - 38 almost beorren tree, very lar-re.

el = 30 Soortines tyne, bearns; esyeci2lly on tiie lower side fruit

fruit with nigh warty rides.

meow pense Unproduetive strain, rough fruit, crumpled leaves

ve = 18 ouade tree, cozrse fruit, larze leaves.

25 - 12 omull oven strain, not mich fruit, unprouuctive.

25 - £5 almost berran tree, juite larse, very poor tree.

SS = 2m 4 oprtin;, tyeee, munyv freits with wide ruised ridves.

3 - 23 ooortins type, nas smell limb o. Jast siue wnich

nsavil: raised rides and collzre! y¢ruit.

U
N j en © Nvortia: tyre, corrucated and striveu fruit, large leaves.

we

6 - 34 Soorting tyee, raised ridseed fruit, very unproductive.
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Treg Census ..ecords.

3lock Lower 6.

wimoneira nagch.

uisbon Lemons.

Tne folloving Tree Census :.ecords were obtained from a small part

or a large Lisbon lemon srove on the Limoneira Ranch which is locatec

at santa raula California which is the best and largest lemon section

in the state. ihe nicbon lemon variety is a heavy bearer especially

Gurins the Winter months. ‘Tne trees in this study are younger than the

rest of tne grove in which they are  :lented and are remarnably uniform

as revards strains and bearing habits but were selected for the reason

that tney are of known parentage and therefore should be true to type.

3ut these records will show that occasionally voor trees Will come even

from the most carefully selected buds from the best trees. However the

percentage of poor trees from carefully selected buds is so small in

commarison to the number occuring from trees propagated fro. a careless

selection that the added exnense of bud selection is a very small item

to consider .

Tree i,umber.

28. Lisbon strain, croductive, upright, good fruit and leaves.

29. Lisbon strain, voroductive, very , ood tree,fruit and leaves.

SO. Oven strain, cnreading, good fruit and leavesyorvcductive.
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Row 32.

Tree lumber.

ol.

27.

“8.

f° o

swe

Onen strain, sorezding, small soorting breancu oF ridsea fruit.

pense Unoroductive, spreading, poor tree, coarse fruit.

—

Tow 33-6

Bull strain, productive, uerignt, good fruit and lerge leaves.

Lisbon strain, wuori:sht, good fruit and leaves, wrouuctive.

sisbon struin, vorignt, suall soorting branch, productive.

uisbon strai.:, oroductive, uprignt, g,ood fruit and leaves.

Lisbon strain, .prignt soreading, productive, good fruit.

Oven strain, productive, uorignt, good fruit and leaves.

TOW re

Oven strain, uorigit, good fruit, large leaves.

wisbon strain, uirisht, productive, ,;ood fruit and large leaves.

Lisbon strain, uprignt, small sporting branch corru;,sted fruit.

Upen strain, uvrigit, :ood fruit and leaves, sportin;, branch.

Open stréin, vroductive, worignt, .ood fruit una leuves.

Yoen straia, uorignt, ood fruit aid leaves, productive.

:.0W 35.

pull strain, few sports, uoright, large leaves, good fruit.

wisbon strain, productive, vorip,nt, ood tree.

uisbon strain, very g00d tree, svod fruit and leaves, productive

Bull strain, upright, soorting vranen of raised rid+ed fruit.

Lisbon strain, uorifsut spreadin_, <ood fruit and leuves.

Qoen Strain, wori put, prouuctive, .<ood fruit and leaves.

Dense Unproductive, coarse fuit, leurge leaves.
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Lisbon Strain, worignt, several snortin: brauches, sroductive.

uishon strain, eroductive, ,o00d rrvit and leaves, uvrignt.

Lisbon strein, u-right, oroductive, ood fruit and leaves.

Oven strain, 90d fruit and smwil leaves, usright, crouuctive.

wense Unoroduttive, soreading, ‘iy Sports, large leaves.

Dense Unoroductive, soreading, course fruit, lursze leaves.

Oven stra@in, ulright, good fruit ana leaves, some sports.

Lisbon strain, usrignt, oroductive, ,ood fruit, and Leaves.

Lisbon strair, ood tree, good fruit and leaves.

Lisbon strain, voright, »roductive, good tree.

Lisbon strain, small soorting braujich, l.r,e leaves, »vroauctive.

Lisbon strain, svorting branch, good fruit and leaves.

Open strain, upright, good fruit and leaves, productive.

Jen strein, Gvod leaves, snortixg branch of corrugated fruit.

Open strain, usrisnt, good fruit anu leaves, vroauztive.

Deuse Unroauctive, smreading, rew soorts, good fruit and leave

Lisbon strain, uprivnt, mroductive tree.

uisbon strain, ver, ;ood tree, fruit and leaves, svorting orancn.

Bull strain, lsrze leaves, uorignt, spreadain;,, pvod fruit.

Bull strein, large leaves, unrignt, productive, »ood fruit.

UYoen strain, uorignt, so5ortin: brancn of raised ridzed fruit.

Lisbon strain, upright, .o000 wi.ait and leaves, few sports.



tow 38.

Tree iwvumber,.

ol.

Oke

LOw e

€
3
v
O

e

~Onen strain, uorignt, sroductive, goud fruit and leaves.

Lisbon strain, uporignt, productive, good fruit and leaves.

Tov. 39.

pense inosoauctive, soorting brancn raised ridged fruit.

wlSbO1 strain, .ood fruit and leaves, few sports, »vro.uctive.

Jnen strein, vuorifgut, cood leaves and fruit, vew sorts.

Oven sStréin, uprignt, small leaves, ood fruit, vroductive.

Bull strain, soreadins, svood fruit ana large leaves, productive.

wisbon strain, ulriguit, »roductive, food rruit and leaves.

nisbon strain, ueris:t, oroductive, .v0d fruit and leaves.

Qoven strain, wpri-}.t, ovrouuctive, sood fruit, smali leaves.

Qoen streir, upraiiiit, oroductive, ,ood fruit and leaves.

Row 40.

Lisbon strain, uvrizit, productive, alternate bearer, , ood rruit.

Bull strain, upric:.t, larse leaves, s»orting branch of raised
ridged fruit, oroductive.

pull strain, ;o.4i leaves anu fruit, alternate bearer, »: oductive.

uisbon strain, weright, good fruit und leaves, sroductive.

uisbon strain, verignt pronuctive, very good tree.

Lisbon strain, p.ovuetive, verg ~oou fruit and leaves,good tree.

ulsbon strain, upright, productive, good fruit and leaves.

Bull strain, spreadins, alternete bearer, soud frvit and leaves.

Open st.a@in, uoright, good fruit and leaves, fev. sports.

Vense Unoroductive, ridjed fruit and lar-e leaves.
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Lisbon strain, productive, good fruit and leaves.

oporting streir, bears vractically all of its crop in Ue months

or October arid .ovenver. rruit long @na corru:ated.

Lisbon strain, »roductive, uoright, good fruit and small leaves.

Lisbob stri.in, >roductive, wori,sit, gooa fruit and leaves.

Cpen strain, uorignt, or-cuctive, good fruit and leaves.

Oven strain, productive, :ood fruit and leaves, few sorts.

Qo9en strain, o.roductive, uprigut, good fruit and leaves.

 

Buil strain, soreadine, large leaves, good fruit, few svorts.

uisbon str@in, prouuttive, small leaves, good fruit.

ulsbon Str@in, upright, very .ood tree, fruit and leaves.

uisbo.: strain, oroductive,vervy -vod tree.

wisbon strain, >rouuct:ve, very cood trec, fruit and leaves.

Bull strain, -roductive, unri-ht soreedines, larce lezves.

voorting strain, unoroductive, entire tree »roduces cor-

ru;jatua Fruit, lar;e leaves.

Lisbon strain, uodri,nt, alternate bearer, good fruit und leaves.

Lisbon strain, »oroductive.. vod tree, Yruit and leaves.

Liston stréin, ; roductive, very food tree.

tense Unproductive, large leaves, coarse fruit.

Open strain, productive, good rruit and l-.aves.

Bull strain, «roductive, lar:e leaves, alternate bearer.

wisbon strain, wroductive, good fruit and leaves, few sorts,
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a4 Lisbon strain, oroauctive, yoo: fruit @nu leaves, woricut.

256 uisbon strain, productive, .vod fiuit, FeW Sports, smail leaves.

} L206 uisbdor strain, productive, ~-ooad fruit and leaves, upright.

al. Bull ctraiu, svreadins, good fruit and large l-uves, productive.

2B. Lisbon strain, wori:it, sroductive, ~o0d Truit and leaves.

29 6 Ooi stosin, woright, unproductive, large leaves, coarse fruit.

50. Dense Unproductive, spreaving, coarse fruit, larcse leuves.

jl. Q,en strain, uprigit, good fruit and leaves, productive.

326 Oocn strain,uoright, unoroductive, .ood fruit, large leaves.

OW446

el. Open strain, alternate besarer,:o0a fruit and leaves.

whe Oren strain, upori:nt, alternate bearer, ood fruit and le:ves.

23. Lisbon strain, upri-ht, »oroductive, very 00d tren.

nk e Liston strain, .rouuctive, very , 00a tres.

206 uisbon strain, »rodauctive, very cood tree.

nOe Oven struin, usripgut, unoroductive, coarse fruit anu larve leuv-:s.

oT e Yoon strain, pright, uriproductive, few sorts.

_fiow 49.

Ve Lisbon strain, upri-nt, very (ood oro-uctive tree.

21. uisbon strain, very :ood vroductive tree, few corru:ated fruits.

az. Lisbon strain, very «ood sroductive tree.

oe Liston strain,voriclt, ver ood tree.
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Tree liwouber. :

1S. Lisbon vetrain, upright, productive, $090d Truit @nd leaves.

20. Onoen strain, . ri, ht, »diroauective, few sports, good fruit.

21. Lisbon stri:in, uori f.t, »rouucttive, soud fruit anu leives.

22s Quen strain, svoreadiny, »roductive, ood fruit and leaves

OW47

1S. Licbo*. strain, uprisgat, vroductive,:o0a fruit and Leaves.

20. wisson strain, productive, upricht,very good tree.

el. Lisbon strain, seortins, brancn of riboed fruit, productive.

~* re “A

OW “a 8 e

1&. Licbon ctrain, uorignt, vroductive, very ,ood tree.

19. Lisbon strain, vsright, productive, s.ortin;: branch ridged fruit.

20. Bull etrain, cnoreadin:., larse leaves, meny sports.

~ rrow 4S.

16. uicbon strain, productive , worigit, very good trec.



Tree vensus lhecords.

Block 30 Czll Ustate.

Tne following cree Census i:ecords were obtainea from the Ruby

Blood Orange grove on the Call Ustate whicn is located at Coroné, valif-

ornia. ‘This ,rove was selected on account of the very high percentage

of soorting trees producing annual crops of off-tyne fruit. Several

absolutely worthless ty»oes were fourd in this grove, especially the

Dry Blood tyne which produces fruit that is practically four frifths

rind and one fifth dry juiceless pulp.

This grove is badly broken up with inter-plantings of the hureka

Lemon, Washington Navel Orunse, and the St.Micheals Oranje but for the

purposes of this study the Ruby Blood Oranse only has been used in the

collection of tne Tree CensSus records.

Block 30 Lot 8,

Tree Number,

lLl-15- 3 Soorting type, Navels and bloodless nxuby Blood oranges.

15 - 4 Productive type, large tree, good leaves.

lf = § Productive type, typical oF the variety.

li - 7 Productive type.

15 -10 uporting type, navels and ridged fruit

15 -11 Productive tyne.

15 -le Sporting type. navels and bloodless or dry sports.

15 -1J. Productive type.

15 -1LE rroductive type.

15 -16 sroductive tyoe, good leaves, dense, upright.
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Tree Number.

 

l=-=lo- 2 :rouuctive type, lurge tree, dense, upiight.

16 - 4 Productive tyne, medium size tree, uoright.

lo - 7 Proauctive tyne, good leaves anu fruit.

lo = 8 Sporting type, navel bloods, ridj,ed and collared fruit.

lo - 10. Prouuztive, 00d leaves anu typical fruit.

lo - ll nporting type, few navels.

16 - 12 Sporting type, few navels and ridges fruits.

lo - 18 Sporting: type, branch of bloodless fruit.

row 17.

1-17 = 2 Productive type, good fruit and leaves, upright.

17 - 3 Productive tyne, large upright tree, good fruit.

17 - 4 productive tye, large upright tree, good fruit and leaves.

17 = 6 Productive type, dense foliage, ;ood fruit.

17 - 7 Productive iype, good fruit, good leaves.

17 - 11 semi-productive tyne, large leaves, upright spreuuin:.

17 - 12 Sporting type, navels and raised rixzged fruit.

17 - 13 Productive type, very good tree.

1% =~ 17 Productive tye, large tree, upright.

17 - 18 nemi-productive, large upright tree, laege leaves.

17 = £1 Productive type, dense foliase, good fruit.

17 = 22 Productive tyve, large tree ty.ical fruit.
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Row 18.

Treelumber.

i-18 = ] Productive tyvne,goou fruit and leaves.

1-18 - 3 Productive type, upright, good fruit, very »ood tree.

18 = 4 rroductive type, lar;e uoright tree, good fruit.

l&E - 6 pemi-snorting, type, productive, .ew navel sorts.

18 - ll Productive ty e, large uvrighttree, .o0od rruit.

18 -.13 semi-productive, few sports, large upri:ht spreading.

15-14 Sporting type, navels, corrugated and ridged fruit.

now 1G:

l1-19 = 2 Sporting type, navels, ridged, corrugated fruit.

19 = 6 sporting tyve, uprignt snreading;, many sports.

19 - 7 Productive type, U.ri;nt, gvod tree.

19 - 8 ScOiting type, navels, ridgea and corru,uted fruit.

iY - vemieproductive tyve, large upright spreding.

19 = 10 Productive type, sporting limb of dry fruit.

19 = l2 vProductive tyoe, large uvri,ht tree, very .oud.

1g - 18 Productive tyne, .ood fruit anu leaves, upright.

1g - 19 uporting type, dry fruit on one limb, few navels.

1g = 21 Nemi~-productive, lacrge unorigit tree, few syvorts.

OW 206

l1-:0- 1 sporting type, navels, thic. rind and dry fruit.

20 - 3 productive tyve, ;,00d upright tree, good fruit and leaves.



Tree ..umber.
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el - 6

el - 8

2l- 9

él -1l

el - 135

el - 14

2l- 16
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row 20.

semi-productive tyne, large upright tree, good fruit.

Productive tyoe, good fruit and leaves, upri:nt.

Productive type, dense foliage, good fruit, uoright.

Productive type, good fruit and leaves, slightly spreadin;.

oporting tyne, navels, corrugated and dry fruit.

Productive type, good fruit and leaves, uprignt.

oporting tyve,large limb having dry fruit only.

rroductive type, gvod rruit ana leuves, upright.

 

Sporting type, navels, rid;ed, corrugated fruit, spreading.

Semi-productive tyne, sporting limb of dry fruit.

Productive type, upright, .ood fruit,good leaves.

Productive type, «ood fruit and leaves, upright, dense.

DNemi-sportin;: tyne, one branch of drg fruit i.e.,no juice.

Oporting type, large dense tree, navels, raised sections.

Productive tyve, ,ood fruit and leaves, upright.

vemiesporting tyne, many off-type fruits, dense, spreadin;;.

oporting type, navels, and dry blood snorts.

Productive type, good fruit and leaves, upright.

@roductive type, good fruit and leaves, dense, large.

OW £2.

vemi=-productive type, gooa fruit and leaves, fev svorts.

yporting type, navels, ridged, and corrugzeted fruit.
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L=- 22 - 6 Proauctive type, good fruit, good leaves, upright.

22 =< 10 ~emi-productive type, few svorts, good leaves, upright.

22 - 11 Productive type, one sporting limb of dry fruit.

22-12 Productive type, snorting limb of navels fruit, upright.

22 - 15 Productive type, good fruit and leaves,scnreading.

22 - 16 Productive type, good fruit and leaves, upright, dense.

22 - 17 Productive type, <o0oc fruit, ¢o00d leaves, upright spreading.

22 - 18 Productive type, one snorting branch of dry fruit, uprignt.

ROW 23-6

l=-23 - @ Semieproductive type, sorting branch of dry fruit.

25 - § Soortins: tyne, many sports of all kinds, spreaaing.

25 - 6 Sporting type, navels and ridged sports, dense upright tree.

uo - 7 pemi-productive tyne, sporting limb of dry fruit.

25 - 8 Proauctive type, good fruit, good leaves, U,ri_ut.

L5- Y Productive type, good fruit, good leaves, upright, dense.

25 - ll Productive tyne, good fruit, few navel svorts.

25 - 13 pemi-productive type, snorting branch of ridgea fruit.

25 - 14 Productive type, good fruit and leaves, upright, large.

25 - 15 Sporting type, navels, and dry bloods, corruj;ated fruit.

25 - 1? Productive tyne, good fruit, food leaves, soreading.

23 - 19 Sporting type, productive, good leaves, many sports.
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24

24

24

24

24

24

24

31

ol

32

LO

Ll

12

14

17

20

10

18

14

21

18

TiOW 24e

Ssemi-productive tyne, svortin;; limb of dry fruit.

Productive tyve, soorting branciu of navel blood fruit.

Productive tyne, good fruit and leaves, uoright.

Productive vyoe, good rriit anc leaves, uvrignt, dense.

Productive tyne, very good tree, upri-ht and large.

psvorting type, navels, ridged and corrugated fruit, upright.

porting type, navels and dry blood rruit, good leaves.

Hypo. ting tye, corrugeted and raised sections, good leaves.

Productive ty,e, foou fruit una leaves, unrig¢nt, . »od tree.

Productive type, good rruit and leaves, very + vou trev.

pome Soecial Soorting Tyve Trees.

Block 30 Call Hstate.

Sporting tyne, limb of dry fruit, balance of tree good.

wnole tree is of the dry blood tyne of snort. This fruit
is four fifths rind and one fifth fruit celis which
are absolutely dry and juiceless.

uporting type, limb of blood less fruit. Tnat is,fruit

the juice of which nas no color while tiie typical blood

or.nge fruit has a blood red pigment in the juice.

oporting type, limb of bloodless fruit, uvrizhi.

Oporting tyne, whole tree is of the dry blood tyne.

uportins, tyne, limb of the bloodless type of vruit.

yoorting tyne, limb which seems to be absolutely barren.

—porting type, limb of the dry blood ty»,e fruit.

Oportinsg: tyne, barren worthless limb, some ;,00d fruit.

svortins type, Limb of dry ribbed fruit, very poor tye tre.



Individucl Tree Perforrence Rtecurds.

ror tne ».est ten years the practise of securins: comercial and

scientific individual tree perform:nce records has been one of tne

established features in the routine work of pickircs citrus fruitsin

vali fori a. Obviously, before any records could be taken eacn tree should

have a number to distinguisn it from the otners in tne frove. Tne system

of markins trevs Vhnien ras proven to be the best is the one devised by

some of tne investigators of the U. 5. Department of agriculture and used

by them in their scientific studies of irndividuel tree performance records.

This system ;ives to eacn tree tnree nunbers Whicn are oainted on tne trunk

of the tree with white lead p2int and so nlaced that one is directly below

w4
the other, as 12 , the first figure indicatin; the grove or block number

On &@ certéin ranch, the second, the nunver of the row in tne grove or block,

and the third fissure showing tne number of tie tree in tne row.

In numbering the trees, it hes been customary to begin on tne left

hand side of the grove froin tne lower end of the irrigating furrows or tre

lower side of the grove, @nd tne first tree in the row is the one located

ne@rest the irrigating hydrant at the top side of tne grove.

In the plots upon which individual tree performance records nuve

been kept by the writer, cloth streamers of muslin heve been tied to tne

trees as 2 precaution acainst their beins; pickeu by the re:suler rench

nickers, who, of course, were not supposed to pick any fruit on trees so

mark ed e

Tie nicking of lemons in California is 4 different operation

tnuan the picking of any other fruit. Tue trees blossom to some extent

every month in the year and hence there is a continuous crop of fruit to
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be oicred. This has been done twelve times a vear in the scientific

investigations in which the writer has been enenuved wuile in the

comnercial individual tree nerformince records tiie ususl number of

nickines per year hes been only ten.

Zefore soins; to tne grove euch picker is sup lied Witn cloves,

2 sm@ll cickiny: ring, clinvers, and a »ickine sick. Tue Ying: is worn

on & fin;er of tne left hand ana is used to mensure tne «<reyn fruit

before it is clijoed fram tie tree. any lemon smuli enougn to pass

throw:n the ring is not »icked but left on tne tree anotuer inonth, only

tnose wWnich do not »oass throuzh tie ring bein: picked. Cae ring is
®

usuelly £22 inches in dismeter, as fruit of tiis size, when marteted,

meets tie demund of tue trade better tnan lerser or smaller fruit.

Tie oicker cuts tue fruit from the tree with the clippers, leaving about

One-yuarter or one-half inch of the stem attached to the lemon. He

then mares a second cut close to the "button", which is the recentecle

of the fl.wer adnerins to the fruit with its calyx lobes. The cut is

made 2s smooth @s oossi:le so ti2t tnere will be 20 Scratenins or bruising:

of the skin or oil cells, either in the sack or box.

Practically tne same process is used in picking oranges and

gracefruit, except that rings ere necessary only when trere is 2 very

large cron and @ conseqjuent larys cuantity of small fruit, tue ring bel zg

used in the first nick to gather tue larsest fruits. aS tier: is only

one crop of oranves and cranefruit 2 year, tuere is less need of picking

to size and the usual practise is to pick all of tne fruit on the tres at

tne same time.
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The metnods of vweilshing the fruit have virieu according to

the character or the records whicn were beins secured. In Welsi-

ang the fruit picked from trees in the scientificaily conducted pluts

BOON Wich records were kent by tne writer, 2 air of nistform scales

were used so tnet the actual Weignt of tne fruit could be determineu

to within one ounce. The frult when-npicxed is olaced in 2 lug-box

and carried to tie scales which were set on @ level piece of sround

in tne orchard and not moved during the weishins of the froit from

the entire plat... Ti:¢ bOx Of fruit was set on tne scales ond

welsned @nd trie welgit recorded. Phen tue fruit of va;iows colors is

countei out five at a time until all hive bem removed from tue box.

Tne sox w2s then welsnei and the result subtracted from the previous

weisht of tue full box and tne correct weicht of tne fruit thus obtained.

The fruit was graded into :reem tree rines, und culls, 2d tre

Weight and number of etch srade recordea. This metsod would, of course,

Le too complicated and imprecticnl for use in securing individuel tree

records for comercial purvoses, so & ;xiir of common sorins oalunce

{
- oF
.

c
t

© @ o -scales hus been used by tne writer and others in securing tnis

tree record.

In obtaining tne records for tue groves on tne siancno oespe,

a platform was suspended from a »8ir of spring beiance sczles, Waicn in

turn was hun: from 2 supoort attuchei to the rear eni of the wajon used

in sathering tno fruit. This olutform wes hun.: low enough so tnet a

box of fruit co.ld be easily nlaces upon it 2nd tne Velisnt read and

recordeu. This method ves found to be too slow when the number of

trees upon Which records were beins obtained was increased, so @ harness

was made which ritted over the shoulders of the weisner, havin tie sorins
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balances attnehed and @ sair of ton.s which oraspea tne box of fruit

to be Wel:ned fustened to ti.0 balence. 3y stoofin:. sli:ntiy and

lifting tne box of fruit from tne fround, tne vi jit can ve exrsily

a con-+
+

Creaude In tuis method the weisnt of the box usod os tare

Stant @na xs tne Wel ht of the boxes ususily varies from one-nelf pound

to one and onewhelf pounds, the &@ctuel weicht of tne fruit was not 2s

accurate es in tne scientific mevtnod wnere tne exact weli,nt of tne o0ox

was used as ture in each individusl case.

In VWelghing; tne frait in comection with tue inuividuael

progeny lemon tres ™.rfoimence records, » cimple »eir of Syuring balances,

With ae hook on one end, is used. aS there is sel om more tinan one

2exful of 1 mons on ény or tne youns ororeny lemon trees, tne fruit is

welsned in the sack witnout removius it from the shoulders of the vicker.

This matnod is the uuickest yet devised for securins tree records but

V.O0.1d propably be linpractical as the amount of fruit per tree incresses.

ne method of weighins tne fruit of the orenge trees in tie

scientifically conducted tree record nla@ts is wractically the same as

the method useu for the, lemon trees, except tiut tre oranses were first

run throuch 2 crader which sorts tnem into the various conmercial sizes,

each size beins counteu “nd weished senaretely on platform sceules. Tue

erader wes 2 srull porteble duplicate of those used in packins nouses,

and was very efricient in its worn.

In securing the commercial individusl Visencia oran_e tree

-»erformance records on tue l.ancio vesve, tne fruit fram eich tree was

placed in boxes and weisted with tie seme scules und harness tnit were

used in secu ing tne lemon tree records on that roncn. KO yreding of

oranses Was attemoted in tne comercial records, ~roduction records onl:



 

be.nj decired. after the gruit from the indiviuual trees in tre

perfors:nce record  iluts wos wellned, the rocult wus inmeulate vw

recorded in tne fieid notebook, tnere being a siuce for eucn tree in

olut.tie grove or

r
y ige Lis 2. duvlicate cf tre field notcbook form usea in tie

work on the Meancno vesoe, there beings in the book one sect for each

row in the srove urd spoces on each sheet for eivhty trees. gach

sheet coverec 2 -oriod of six mcenths, so tnat only two boos ure needed

for euch ,rove or block for one venur.

Pige © is 2 daplicate of the field notebook used in tre Ue. wo.

Yerertment of agriculture lemon tree performance record »luts. TuisG

form sccomodites only four trévs and tno space for the records from

e2ch tree is divided into four sections, vizc., sreen :rede rruit, tree

ripe fruit, culls, and one for the totel column. There is also space

~

for tne mumber and welont of the lemons or eacn prede.

Tne form shovn in fic. SG is thet used in the Mevel ena Veiencia
r
a
)oran,;e tree oerformence rcord work on@ is considersoly different fror

tne lemon tree field noteboox. In this book trere is @ sneet for each

tree, which is divided into sections, one for tne first ond one for tne

second ¢rode fruit. Mere 2re suuces for the ten different sizes of

fruit whicn have been through te predine and sizing muchine. Te

figures 80, 96, 159, 23S, etc., refer to tne nunber of oranses of tnat

Size required to fill @ packed box of fruit.

Tae perrcnent record form notebook for the preservasion ofr

lemon and orsn:s tree .erformence records is too lar;e to be saown in
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Yield hote Book sorm used in sccurin: individual tree records.

Rancho Jeafis ee2Rous tE- Qo

Variety rte lawns. ariety

__ate| | patel a ; J
| Tree No. Pounds Pounds Pounds Pounds Pounds Pou Tree No. Pounds Pounds Pounds Pounds Pounds

: ?
2 42

3 43 | |

4 44! | :

’ 8
6 40 | | | : :

7 47 } : | !

8 48 | |

9 49 |

10 50
{

iI sl

12 52 |

3 53 :
14 54

15 55

16 56

17 57

18 58

"9 59 !

20 60

21 61

22 62

23 63 |

24 ‘ 64

25 | 65

26 | 66 :

27 | 07 :
28 ! 68

29 : by

x fe
31 | 71 | |
32 | 72 |
33 | 73 |

34 a4 | | |

ss i Po
36 76 | ! |

37 | 77 |
| 38 : 78

39 79 |

40 So |

P|  
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lemon tree records by U. os. Denertment of wsriculture.
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this tnesis, but it is essentizlly the same as the field notebook, ex-

cept that the icata from several years' records from each tree is kept on

one si:eet. This snows at a glance wnat any tree has done for a series

of years.

Tne Sollowins individuel Surckea lemon tree nerfornence record

data was secured by the writer during his residence on tne “smcho vesne, in

Ventura County, California, in the years of 1915 and 1916. Biock 24, from

which these records were secured, is very irre:suler in shane as is snown in

r
a
j

fice. £, it beings planted between tne road and a verzy steeo hill. The soil

is uniform throuvhout and is a medium heaw, clay loam, derk in color, and

very rich in oreunic matter. .owS 1 to 15, inclusive, were not included

in this record deta «as the rejiorit: of tre trees in tnese rows have been re-

budded@ or replanted and hence can not compure in wuantity of production wi ta

tne trees in tne larger portion of tne prove. There were so very few rows

in tne Crove containing more tnen 13 trees that big have been disregarded

in presentin: this data.

No wick was made in the month of October, 1915, because of the

lack of sufficient fruit of tne yproper size and it was thousnt best on account

0: the cost involved to omit one monta's ick. NO .iCk wes made in February,

1¢16, due to excessive 12ins. ‘When California soil of tnis character be-

comes thoroughly saturated it is very sort and an empty Wweson Will sink into

it to 2 depth of 10 or In inches; thus, even if the men were able to pick under

such conditions, it would be impossitle to remove tne fruit from tne _rove.

The forms used for this data are duolicates of the permenent record

forms used by the Rancho Jespe. They could be improved upon co.:siderably but

as they were among tne first to b= used by 2 commercial lemon-srowins ranch

they were considerea all ti2t wes necessary St thot time.
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The value of such tree «-rformance records us have just been

presented lies in the fact tnut they show to the srower which of

his trees cre productive and waich ure non-productive. at least

tv.o years’ records mu.t be obtainea tefore 2 reliable and reir

judsirent cun be made of tne productivity of the tree, althou:,h

records for one year @re better thon none at all G@id sive a fair

indication of which trees will probebly be in the first class.

for the yurpose of illustrating the intervreteation of the

records, & sin2ll block of 50 trees has been taken from Block 24,

saneho Sesoe, the records of which ure civen in tne forefroing tree

performance data. Tnese trees ere located in 2 very favorable

place in the srove, where tle soil texture and exposure to wind and

frost are very uniform, thus assurin:. a true test of each tree. The

oO trees taken are in wows C2, 03, S:, 5, 56, and are nwnbered 56 to

kl, inclusive, in each of tiese rows.

In the followin: table is outlined a production record of

these trees a5 snown by the weient of tne fruit »roduced by e&acn tree

for tne seriod of two vears covered by the recorus. In this sroducticn

record each tree is vlacead according to its averaze production fo. the

two years:
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Guced nevtir three tines as rue!

that tue fruit of the oroductive tye wes of a finer yuciity and more

even in Size ard snipe tran tee fruit of the ouGde Tree etrein. Td

r
tmuar@ a better ana mor: conercete comouricon of t.sse two str-ins

tne sarc lemon wiriegty, the follo.ine fTilures nave been te: en from

the o-raduction record of t.ece JO trees to sow tue difference in

tus vrofit .er acre;

aver. @ ror ©) tress, go3.1lc ibs.

L1C0O trees wok

e etiere would be OCo1Z Los. per acre
Dacned box - CO lbs. fruit

Cef Goenedi boxes per acre per yeur

eS a0 eer box - ~LilG. 10 er acre ber yeur.

averiice best 10 trees = 424.05 lbs.

LOO trees = it495 ibs. per ccre.
Leo GK

oga70087 DOKOS POEL Your
GQ

DS yoeOCO = YlilO.71 per acre per yecr.—_ wve

averarce 10 poorest trees = 250.65 1bs.
160 trees = £6965 lbs. per acre

 

O°” = nay oD. . \ eer. es

mua wO5en? packed bones
C:
a

~Oo y~Se00 = y798.71 ber acre ver veur.

In the first problem tre first or best 10 trees Were toxren

ead tee Gvereve of tucir production obtuineu. Mee@lr averise Was

neuriy «ff pounds cer tree, euuivealent to an income of pride 71 per

eere -er year, vrovidiny: an secre of productive type trees averaging
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420 pounds could be found. By takin; the averzve of tne poorest

10 it is found thet eacn tree Would produce 23¢.6: pounds ver

vear, or 4n income of only ,798.71 oer acre per veer. The aver-

ae for the oO trees, wnicn contuin the trees of botnr types, is

203.13 pounds ser tree »er year, or an income of .1126.10 »er

acre per vyeur. Therefore, we find that the productive type

produced 86.82 pounds »er tree more tnan the averase ver year

, hile the snede Trees produced 98.438 pounds ver tree less tnan the

AVE Ta28. Tnere was a difference of 185.60 )ounds per tree per

year between the averaje of the best 10 trees and the average of

tre poorest 10 trees.

“itn sucn &@ larse uifference in yield in pounds per tree

per year &s 185.30, the financial loss to the citrus industry from

tie presence of sucn non-productive trees is almost beyond belief.

In fect, the avera:e grower is unable or else not willing to believe

tnat there is sucn u sreat difference in the trees in his grove and,

of course, When he stops to ficure up the loss he would have to stand

for « few zreurs while his poor trees were beirg tcp-wor:.ed to u better

and more productive struin, he is almost sure to decids to let tne

old trees ramain ond refus: to fisure chead to the time wnen tne trees

would nay him for his trouble by tneir increased “roducticn.
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Correlation of Citrus Characters.

From daily observation of the different characters of Citrus var-

ieties the opinion had been formed by the writer that certain definite

correlations existed between several of the most important characters

but up to the present time no one has secured any accurate mathematical

evidence of these correlations.

In presenting the following correlation tables the number of éndiv-

iduals in each population is too low to allow very great accuracy but

it is felt that the correlation coefficients obtained are sufficiently

high to indicate that there is a very definite correlation between the

characters considered.

In the consideration of the correlation between the weight of fruit

and the number of fruits produced by 117 trees of the Eureka lemon var-

iety we have found the highest correlation of any of the characters con-

sidered to occur. A correlation coe€ficient of .9653,shown in Table 2

clearly indicates that these two characters are dependent upon each other

and that there is a very striking choherence between the two characters

of weight and number of fruits.

The correlations between the percent of variable fruits anu the per

cent of green grade fruit for both the Eureka and Lisbon lemon varieties

“indicates coherence between these characters as shown by the coefricients

of .7755 for the Sureka strain of the Sureka variety, shown i. Table 3,

and .6709 for the Open strain of the Lisbon lemon wariety, shown in

Table 4. This fact would indicate to the grower that as the number of

green fruits on his trees increases the number of off-type or variable

fruits also increases.



TABLE I

Correlation of Chareacters in turek@ and Lisbon

Varieties and their Strains.
 

Correlation Coefficients.
 

 

 

 
 

  
 

  

 

     

7 —r ~ :
Characters | ~ercent rercent Total

Onsidereu weight Number Variable Green amount

Fruits rruit rruit
~ |
™

weight . 09663

Sy

lyumber

00855 3
rercent of e/755 Bi
Variable Fruits ,720998 5 oUuUreKn..

se wvemon

Percent of .6709 OS mA 02608 3; Varict;

Green Grade Fruit pe
~t—

0605S OS] ™-..
total amount 62026 Og cept nee ss

“7 e ~ ew36 dL Lo ~,,
of srruit |
 

Lisbon Lemon Vzriety

In the above Table of Correlation Coefficients of tne Correlated

vharacters considered in the Sureka and Lisbon Lemon varicties and tueir

Strains v.e find only one neative correlation between chareters while all

tre rest are rositive. The uboreviations use. in tne Wreka Lemon var=

lety side of te table ure as follows;

0 for tne Surcna strai.

S ror tne Snal. Open str..in

The abbreviations for the Lisbon Lemon veriety are as follows;

OL Tor tre OQnen strain
TT.

i sor ile Lisoon etrain.
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Notations on Correlation fables.

In each of the following correlation tables the abbre-

viations used are as follows:

f — Class frequencies of the total papulation with re-
spect to the correlated characters.

V = Value or measurement corresponding to a given fre-
quency.

M = Mean

D = Deviation of correlated character from the Mean (M)
for that character.

= Standard deviation

Yr = The coefficient of correlation.

The formula used in the calculation of the correlation co-

efficient in the following correlation tables is the one worked out

by BE. Davenport of the University of Illinois and used by him in his

book "Principles of Breeding". It is not necessary to include in

this work all of the mathematical calculations but the method and the

formula used in obtaining the figures in the various arrays of the

tables is as follows:

so
D — Deviation of the class value from the Mean.

Average Deviations _FD
f

Oo = Standard Deviation

r= £&P the correlation coefficient.

Fa ®



 

- 104 =

TABLE II

Correlation of Weight and Number of Fruit in

117 Bureka Trees.
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TaBLE III

Correlation of the Per Cent of Variable Fruits to

Per Cent of Green Grade Fruit in Hureka Strain.

PerCentofGreen GradeFruit.

£ fp Vel     

5048.05 381.04

  

 

uM = 4721.68.12
6 76
 

Ave.Dev. — 981.04 — 5.01
76 =
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3048.05 _ 6.33 Be a
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The correlation between the total amount of fruit and the per cent

of wariable fruits in the Open Strain of the Lisbon lemon variety is

mich higher than the corresponding correlation in the Sureka and the

Small Open Strain of the Sureka lemon variety. The coefficient for the

Open Strain of the Lisbon lemon variety is .2025, shown in Table 5, while

that for the Bureka strain of the Sureka lemon variety is .08535, shown,

in Table 6, This would seem to indicate that the Open strain of the

Lisbon lemon wariety produces a higher per cent of variable fruits than

the Eureka strain of the Sureka lemon variety. The coefficients are

considered high enough to indicate some coherence between these correl-

ated characters but in the case of the correlation between the total

amount of fruit and the per cent of variable fruits in the Shade Tree

strain of the Eureka lemon variety we have a disherence as shown by the

negative coefficient of -.0998 as shovn in Table 7. Could the number

Of individuals in the populetion of this group have been larger the

result would probably been different and in the favor of a coherence

as the Shade free strain actually produces a bery high ver cent of var-

able fruits.

The most important of these correlations between characters of Citrus

fruits to the grover, is the correlation between the per cent of green

grade fruit and the total amount of fruit produced. As the green fruit

is the most valuable it is the grade most highly prized by the grower

and fortunately we find that the correlation coefficients between the

Characters of per cent of green grade fruit and the total amount of

fruit are comparitively high, indicating the dependence of one upon

the other



TABLE IV

- 107

(Open Strain)

Correlation of Per Cent of Green Grade Fruit to Variabie Fruits.
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TABLE V

Correlation of the Per Cent of VariableFruits to

Total Amount of Fruit.

Open Strain

  

   
Total amount of fruit in pounds.
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Correlation of the Per éent of Variable *ruits to Total

amount of #ruits, Eureka Strain.

Total amount of Fruit.
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TABLE VII

Correlation of the Per Cent of Variable Fruits to

Total Amowmt of Fruit.

Total amount of fruit.

2    
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The coefficient for the Lisbon strain of the Lisbon lemon variety

is .2<364 as shown in Table 8, while for the Eureka strain of the

Bureka lemon variety we have a coefficient of .2608 as shown in Table 9.

Apparently these two strains are of nearly equal value as to their

ability to produce a uniform and fairly high per cent of green grade

fruit.

In the case of the per cent of green grade fruit to the total amount

of fruit produced by the Open Strain of the Lisbon lemon variety we have

an even greater coherence than in the two previous strains. Here we

find a correlation coefficient of .6359 as shown in Table 10, which

clearly indicates that the Open Strain of the Lisbon lemon variety is

amore reliable producer of a high per cent of green grade fruit than

elther the Lisbon strain or the Zureka strain,and that as the total

amount of fruit increases the ser cent of green grade fruit also in-

creases.

As the mass of individual tree performance records increases and

also the number of individuals in the population of any class, it is

thought that some very interesting and valuable correlations will be

found to occur. Especially will this be true if correlations between

parent trees and the progeny in the second and third generations can

be found to occur.

The coefficients of correlation presented in this thesis are pre-

sented to show that certain characters of citrus fruits are dependent

upon each other and that in the future other correlations will be found

using these as a basis upon which to work.
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TABLE IX

Correlation of the Per Cent of Green Grade Fruit

to the Total Amount of Fruit.

Eureka Strain.

Total Amount in Pounds.
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TABLE X

Correlation of the Per Cent of Green Grade to

Total Amount of Fruit

trai

      
Total Amount of Fruit.
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fhe figures fromwhich these correlation coefficients were obtained

were taken from the United States Department of Agriculture Bulletins

Number 813 entitled " A Study of Bud Variation in the Eureka Lemon ",

and Number 815 " A Study of Bud Veriation in the Lisbon Lemon } which

are an account of the work of lir.A. D. Shamel and his associates in-

cluding the writer, in the work of the improvement of citrus fruits

thru bud selection.

Isolation of Types thru Bud Selection.

In order to prove the theory that citrus fruits could be improved

and that the various strains of the various citrus varieties could be

isolated thru bud selection two variety orchards have been established,

one in Riverside and one in Corona California. The buds from which

these trees were propagated were fruit wood buds taken from every dif-

ferent strain of each of the citrus varieties which had been studied

in the bud selection work.

Many of these strains were commercially worthless to the grower,

Others produced fruit of undesirable shape, low in acidity or sugar

content, coarse in texture, and some were the very best that have so

far been discovered in the citrus orchards of California.

These two variety orchards were planted in May 1916 and the se-

curing of individual tree performance record data was begzun by the

writer in May 1920 vhen the trees were just two years old. Only the

most productive strains have borne much fruit but all of the trees

have borne enough to enable us to have full confidence in the theory

that the different strains of the citrus varieties can be and have
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been isolated thru careful bud selection.

Conclusion.

Bud selection has proven to be of very great value to the Citrus

industry of California.

It has taught the growers that there are many worthless trees in

their groves which lower the average production of the grove andwhich

they can ill afford to care for.

Tree performance records as & means of determining the productive

and the non-productive trees has become an established part of the work

in the largest and most successful of the citrus plantings.

The method of selecting buds for the propagation of young trees

has been put on &@ reliable and accurate basis. Formerly buds were

secured from the best looking and fastest growing trees because the

buds were large and easy to handle but tree performance records have

proven that tre:s of this type are usually drones or"shade trees” and

th:t buds taken from them produce progeny of thy same kind. All this

has been changed for the better so that now buds for propagation are

taken only from the fruit bearing wood of the most productive trees

from which tree performance records have been secured for a period

of at least three consecutive years.

Nurserymen have been relieved of the responsibility of securing

their own buds as this operation has been taken over by the growers

themselves thru thvir organization the California Fruit Growers Ex-

change, commercial nurserymen now eurnishing the growers with trees
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the parenta;:e of which is a matter of record often in their own groves.

It is hoped tht this thesis has presented some of the most val-

uable phases of bud selection and that it has made clear that thru

careful bud selection the valuable strains of the citrus varieties

may be perpetuated and improved and the worthless eliminated.
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