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UNITED STATES DEPARTMENT OF AGRICULTURE
WASHINGTON, D. C.

INVESTIGATIONS ON RUNNER AND FRUIT
PRODUCTION OF EVERBEARING
STRAWBERRIES

By Georcs F. {Farpo

Assislant pomologisi, Division of Fruil und Vegetable Crops and Diseases, Bureau
of Plant Industry
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INTRODUCTION

Igerbearing strawberries hiave heen grown lor market in the United
States for less than 23 years. Though at present they constitute
ondida small part of the strawberry industry, they are important in
hopsd gardens in the Northern Stafes. Since the introduction of the
Progpessive, Mastodon, and Rockhill varieties they have attracted
colderable commercial interest.

#Rerbearing strawberries are of only limited commercial value, for
w. there are several reasons,  As a general rule they fail to pro-
duce a sufficient number of new runner plants either to provide 2
uniform production of fruit during the late summer or to insure
adequate propagation. Great difficulty has been experienced in
keeping plants hoth vigorous and productive at the same time,
especially during seasons of unfavorable weather conditions. Droughts
of sufficient, duration to check growth and production of everbearing
strawberries occur during most seasons in most sections, The investi-
gations reported here were undertsken to guin information on the
growth characteristics of everhearing strawberries that might help in
overcoming the difficulties encountered in their produetion.

HISTORY

Dammer (1)' reported on an experiment made by Duerkoptf which
showed that frequent removal of ruaners increased fruit production.

t Italie numbers iz parentheses refer to Literature Clied, p. 4.
106138°—35
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Similar results were obtained by Darrow {2), who also found that
frequent removal of runners caused more to be formed. Mann and
Ball (5) found that deblossomed plants were more * zorous during
midsummer and fall than plants allowed to fruit, bu :hat all plants
appeared identical by the following April. Mann (4) bas shown that
deglossomed plants continua to grow vigorously, retain their lateral
roots, and develop new leaves and runners st an earlier date than
plants bearing fruit. He also states that removing flowers ot an earl
stage has the same effect as nitrogen in stimulating vegefative growti:
in spring in order to maintain greater vigor in the plants during the
period of flowering and fruit setting.

Vilmorin (7} and Darrow (2} bave reported on the formation of
fruit buds and flowering stems in the axils of the leaves of everbearing
strawberries instead of runners, The writer (8) found that under
Maryland conditions fruit buds of everbearing strawherrics were
differentiated throughout the growing season except possibly in Aprnl
and early May. He salso reported that fonowin;f the ripening of the
spring crop practically no more fruit ripened until early July, and that

uring this fruitless period runners were produced from the axils of
the leave..,

The removel of the spring flowers of everbearing varieties is s
generally recommended practice, Millet (6) has recommended the
removal of blossoms for the “fraisiers des quatre-saisons™ (Fragarie
gescq var. semperflorens), the everbearing variation of the European
wood strawberry, from April 25 to May 15, in order to get continuous
fruiting from the last of June until the autumn frosts. Vilmorin (7)
recommended that the perpetual (everbearing) varieties be prevented

from flowering and bearing fruit in May and from forming any
runner plants ab all, and that they be manured, mulehed, and waterad
freely from July to the end of September. ¥letcher (8) has recom-
mended removal of blossoms until July 1, in the North.

METHODS AND MATERIALS

These investigations were carried on ench summer from 1926 to
1631. The major portion of the work was done at the United States
Plant Introduction Garden near Glenn Dale, Md., where irrigation
was not available. Some work was done at the Arlington Experiment
Farm, near Rosslyn, Va., where water for Irrigation was available for
twozeasons. The Progressive variety was used in all the experiments,
and the Mastodon in most of them. Several other named varieties
as well ns everbearing selections originated by the United States
Department of Agricuiture were also used.

The experiments were planned chiefly to show the effect of partial
and continuous flower removal and partinl and continuous fruib
production upon runner and ruaner-plant production. The effect
of partial and continuous runner removal was also studied. Records
were made sach season of the number of flowers and runners removed,
berries produced, runners and runner plants produced, and the weight
and number of berries per plot. Because the 1930 plots wera planted
to varying numbers of planis, the yield record for that year was eal-
culated as yield per mother plant.
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EXFERIMENTS AFFECTING RUNNER PRODUCTION

Since production of too few runner plants is the chief difficulty in
the commercial growing of everbearing strawberries, studies were
begun in 1926 to determine the effect of picking off flowers for different
periods on runner production. The plants used were runner plants
of 1925. The runners produced in 1926 were not removed, and none
were produced after July 3. The result of removing the flowers
was t0 increase the number of runners by 500 percent, as shown in
table 1, and demonstrates clearly that Tunner production is very
greatly stimulated by flower removal,

TABLE 1.—Runner production of the Progressive variely of sirawberry during the
stmwer of 1926 under Lwo treatments

. [25 plants {n ench treatment]

Runners produeed to—
Treniment Tocrense
May 26 | June1s | July 3

Nurber A"umbca Ni:mbf; Fereent

kn 62 72 500

Table 2 presents the results of o more extended study of runner
production from the same plants for 2 years during the summers of
1927 and 1928 at Glenn Dale, also without irrication. Plants of the
Progressive variety were set in a special planting early in April 1927,
Each treatment consisting of 10 plants was replicated five times, so
that the data represent the runners produced by 50 plants. Under
treatments A to E the runners were left attached to the mother plant
and allowed to rvot. All runner plants produced in 1927 were taken
out of the plois in the spring of 1028.

TABLE 2.—Runner prodvciion af the Progressive variety of sirawberry during fhe
summers of 1927 and 1528, under treatments indicaled

[50 plants per plok]

Lnnners produced

Inerense
Treatment aver
1927 1928 | Total | theck

Number | Number | Number | Prreent
A, continunl Nower remnvp} . 0 7 182
B, flower removal to Julv i.. ] 111

O, Nawer remnoval Lo Aug, 157
I3, Oower relnoval to Sept. 1- i)
E, cheelr, no flowet or ruzoner removal, o N [
F, ttowers and runpers pemoved to Awe. 1o _ .. . Lo, aa- 4 P 165
@G, runners removod Lo Aug. 1, flowers :etnoved to Sepit, oo, * ¥ My

All treatments resulted in increased runner formation. However,
treatments where flowers were either removed throughout the summer,
or where they were removed up to September 1, resulted in the produe-
tion of the most runners. The graphs in fizwe 1 show that runner
production was highest during the month of June, just as in 1926,
but covered & somewhat longer period the first year (1927) than
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in the second year (1928). The check plants with no flower removal
formed as few runners as any plot the first year, whereas during the
second year the plar ts were so weak that the 50 plants produced only
8 runners, During both years & large part of the mother planis (47
a0 percent) in all plots
4 _w2g reduced 1o runners,
ers both runners
100 7 and flowers were picl-
8o — 7 ed off in treatments F
60 ~ snd G there was a
a0 fi slightincrease in total
20 L_ number of runners
produced in 1927, but
asshown by treatment
D in 1928, flower re-
moval alone to Sep-
tember 1was rs effec-
tive as flower removal
plus runner removai
n treatment (3.
Rumner production
per plant was greater
in 1928 than in 1927,
However, fewermoth-
er plants produced
runners in 1928 than
in 1927, as shown in
table 3,exceptin treat-
ment A, with contin-
ual flower removal,
s 615 _30.2 1214 29 a1, and treatment D, with
JuLy AUGUST flower removal up to
FiouaE 1—Cumalative runper production pev plot of S0 plants of the September 1. As in-
Progrossive variety in 1027 and 1923 under thie following treatments: dicated by the records

A, Continual fiower ramoval; B, tower removal to July 1; J2, eheck,
n6 Noweror ruzoer removal; &, runnersremoved 1o August], fowers ToT plois A, C, D, T,

ed Lo Seplember 1.
rociove o sitplember . . ﬂnd G’l both ﬂU\‘Y?I‘
and runner removal in 1827 increased runner production in 1928 in
mother plants already producing runners,
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Tanue 3.—Nwmber of plants of the Progressive varicty of strawberry producing 0,
1, 2o 8, and 4 or more runners cach during the summers of 1927 and 1928 under
treatments indicaled

Plants thas in 1027 produced— | Plunls Lhat in 1928 produeed—

Treptment
¥a 1 |z2test 290 | o 1 taes| dar

more ! mora
FUNNETS| TUNTICE | YLTIICT
TLIINCTS| ruanery rironers] rinner rllﬂll[‘l's.runucrs

Numbert Ny mber| Nunber| Number| Nuwmber| Number| Ny mber! Ny mbier
23 11 12 4 18 7 11 14

A, continoal flewer remopval
I, fiower romoval to July 1. i3 3
C, tower remgvnl to Aug, 1 . 7 1
13, lewer rernoval to Sept. 10 13
E, chock, no flower removn F & 45
T, fowers and ruoners renloved Lo

Avr e em 10 31
G, cunners remaved (o Aug, 1, tlowers

removed 1o Sept. o .. _-s 11 o1
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During the summer of 1928 another plot of Progressive strawberry
lants was tested under irrigation at the Arlington Experiment Farm.
n this test 10 treatments with 10 plants in each were tried as shown

in table4. Sincein 1927 runner removal in addition to fower removal
slightly incressed runner production, it was considered possible that
cubting runners from the mother plant after the first plant of the
runner series had rooted would also increase runmer production and
that more new runner plants might be obtained from the mother
plants by the end of the season. As shown in tsble 4, more runners
were produced by the mother plants where the runner was cut after
the first runner plant had taken root, but only half s many new
runner plants were finally obtained. Apparently, new runner plants,
even after taking root, still draw upon the mother plant for nourish-
ment, and when the connecting runner was cut theé growth of the
runner plants was checlked. The mother plant, however, when
not helping to support growth in the runner plants, is able to produce
MOTe TURners, especiale when not developing fruit, as shown by
treatment F.

A
Tasur 4—Runner and runner-plant production of the Progressive variety of straw-
berry under irrigation in 1828

16 plants per plob]

LRunners .
preduced Ssgdn;cci?g ‘Totalplanis
bypx]];gttlsmr plaals rooted

rentinent

Nuwber MNutnber
A-1, continual Nower Tomoval 31 2 Wy
A-2, eondinunl Bower retnoval, vinngers cui

-1, Rower removal Lo Joly 15 ...

D=2, Bower ramoval to Jaely 15, runners cu

C-1, eheek (1o Nower rmnovnlsl. e ————

C-2, check {no flower reinovaly, ranmers cal

B-1, flower removal to Aag, 15 .

D=2, lowar removal bo Aug. 15, runners oyt

I, flower remeoval Lo July 15, runpers removed

I, tlower removal 1o Al 15, ranners removed .. oo

Under irrigation, continuous {ruit production did not decresse
runner production, as shown by treatment C. Although the number
of runners produced was slightly lower where the rungers were not
cut from the mother plant (C-1), there were still approximately as
many runner plants produced as in the other treatments.

Figure 2 shows graphically the period of runnér production under
eight of the treatments given. These graphs indicate that by cutting
oT removing runners even on plants nrodueing {ruit, runner production
was_extended into September, while the normsl period of runmer
production is late June and early July.

in order to find out whether thers were differences among varieties
in their runner production habits, studies were made in 1929 on the
period when runner-plant formation of six varieties of everbearing
strawberries actually took place. Results of this study are given in
table 5. U. 8. D. A, 836 produced a great number of runner plants
from June until October, forming nearly as many as most spring-
bearing varieties. Because it produced fow yields of berries in late
summer, it 1s not considered a desirable everbearing strawberry under
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these conditions. Superb produced most of its runner plants in
September and Getober, starting later than other sorts.

TABLE 5.—Runner planis laking rool each month, produced by 10 mother plants in
each of 6 everbearing variefies of sirawberries in 1928

Varioty June July | Aupust chgim- Qctoher | Tatal

Number | Number | Number Number
Sunerb 10 1 ar a8
U.8, D, A B3B.._ 58 30
18 ]
Progressiva | 11 28
]
1

Berrl Bupreme 3
U, 8. D A 27 2

Figure 3 shows diagrammatically the runner-plant production of a
single plant of the Progressive variety under irrigation. This plant
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F16URE 2—Cumulative ruaner nroduection par  Fieure 3.—Dingram showing origin of runners and of 84 run-
10 planis of Progressive everbearing steaw-  mer plants {rom an unusually prolifle siogle mather plant
bervies under ferigation showing Lho effect of  {2) of the Progressive varioty in 1920 under irrigation.
cutting runners after the firsl runner plant
bed taken root, and of runner romovall A,

Treatments B-1 and B-2 {luble 4); A, treat-
ments C-1 apd -2, O, treatments -1 and
13-2; D, treattoents E und F.

produced only four runners, but the entire clon formed 84 new plants.
The diagram shows several runners originating from the runner nodes.
The general trend was toward the production of runner plents in a
runner series.
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Since previous studies had shown that runner production could be
increased by flower removal, further tests were conducted in 1931
without irrigation near Glenn Dale, on plants setin the spring of 1931.
All flowers were removed on plants of a number of varieties and
T. 8. D. A. selections (table 8). Plants ware grown under both the
matted-row and hill systems with flower removal until July 15, and
in the matied row with flower removal until September 1. Each plot
was 25 feet long; the number of plants set for each treatment is given
in table 6.

There was some evidence of a greater effect of flower removal to
September 1 than to July 15 on the production of runner plants,
Four varieties produced more runner pﬁmts per mother plant where
flowers were removed up to July 15, and seven varieties produced
more runner plants where flowers were removed to September 1.
The verieties gave quite variable responses to the different treat-
ments, but total yields of fruit per plot were generally highest under
the hill system and lowest in the matted row when flower removal
was continued until September 1.

TasLE 6.—Tolal and average runncr-plont produciion and fruil yield for 11 ever-
bearing varieties of strawberrics under three trealments in 1981

PRODUCTION OF RUNNER PLANTS

Total per 25-foot plol Averagd per mother plant

Flower | Flower ; Flower | Flower | Flower | Flower
Vaslot romoval | romovel | removal | removal | romovil | retnoval
¥ 1o Sept. | fteJuly 15,[to July 15,[to Sopt. 1,(to July 15,(toJuly 16,
matied | omatied | Lil sys- | minlted | malted | hill sys-
row, 15 [ row, 20 | lem, 25 | row, 15 | row, 20 | tem, 25
mpther | mother | mother | mother | mother | mother
il Hanis plants planis vlants [lunts

Number | Number | Nuwder | Number | Number | Number
135 213 o0 10,

161 605 - 12.7
162 J22 E

145 : .

41

O
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EXPERIMENTS AFFECTING FLOWER AND FRUIT PRODUCTION

Experiments on the effect of runner production, made in 1926,
showed that when flowers are removed continuously throughout the
summer many more flowers are produced than when they are allowed
to mature fruit. For that year the plants from which all flowers
were removed up to
August 24 produced
49 flowers each; those
{rem which all runners
were removed up to
August 24, and all the
flowers after the early
summer crop, pro-
duced 44 flowers each;
K and those {fruiting
,000 during the same pe-
1000 ried proeduced but 19

W flowers.
o Ll o e The same response

,000 was noted in the stud-
,000 ies during 1927 and
,000 1928 (tab?e ). Dur-
,000 e 1ng these 2 years over
0 - five times as many
,000 flowers +were pro-
000 duced by plot A (con-
tinual flower removsal)
as fruits by plot I
(check). Iigure 4
shows that in 1927
where flowers were
continually removed
(A) and where they
were removed up to
September 1 (D and
G), there was In gen-
eral an increase in the
number of flowers re-
moved as the season
advanced. In 1928,
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Flavre 4.—Effect of ower remaval and of irult production on flewer
anl fruit prodoction in e Propressive averbenring strawberry in
1027 nnd 1628 under the following trentments: A, Conlinial (lower
removal; B, fower romeval o July 13 €, fiewer remaval to Angnst
1; B, flower cemoval lo SBeplember 1; 42, check, no flower or munner
removal; f, HBower nnd ranner removnl 1o Augnst 1; 7, tunner re-
[:Im\':‘:jl in ikugust 1 and Mlower remaval Lo Seplember 1. (Cumula-

vo dota,

however, under con-
tinual flower removal
(A) there was a drop-
ping off in flower for-
mationinlete Septem-
ber and in QOctober.

Runner removal plus
flower removsal (G) resulted in increased flower produection toward
the ond of the season in both years and also in a very great amount
of spring bloom in 1928. All treatments, as shown in figure 4, indi-
cate a period of almost no flower production following the removal
of the first spring blossoms. Figure 4 also shows that almost no
fruit was prodlzlced from June 15 until after July 1 in the check plot E.
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TavLe 7.—Flower and fruil preduction of the Progressive strawberry under different
ireatments during the summers of 1927 and 1928

{50 piants por plot]

Flowers removed Flowers produced

Troalizant
pit e 1828 | Totnl 1927 1328 | Total

Number|Number| Number| Number| Number| N mber
Plot A, continual fower ramoval X ! 16, 281 4] 4]
Plog B, fiower removal to Juily 1. . . 2,472 | 2,300 8,528
Plot C, flower removai to Aug, 1. . 4 7,066 | 2,2
Piot I, flower removal to Sept, 1 ... . 15,267 538
Plot B, check; contlnunl fralt production, . 1} Q 0 2,810
Plot F, flowers and ronnors removed to Avg. 1. .. 8,180 | 3,m0Q
Flot G, runners removed to Aug, 1, flowoers removed Lo

Bept, 2 .- 17,230 | 1,083

Table 7 gives the total number of fiowers removed and fruit pro-
dueced for all treatments for 1927 and 1928. 'The plots where flowers
were removed to July 1 (B) and to August 1 {Q) produced slmost as
many {ruits as plot E, where the plants were allowed to fruit con.
tinually. The flower-removal plots also produced much larger
berries. Where flower removal was continued to September 1, the
number of berries matured was greatly reduced. Removal of both
runners and flowers to August 1 resulted in the largest number of
berries the first year, but not as many the second year as plot E with
continual-fruiting treatment,

In the test under irrigation at the Arlington Experiment Farmn in
1828, as shown in table 8, where the runners were cut there was littie
difference in the number of borries produced between the continual-
fruiting plot (C-2) and the plos where {lowers were removed to
July 15 (B-2). However, where the runers wers left unout the
check plot (C-1) produced more berries than tho plot wherse flowers
were removed to July 15 (B-1), but not so many as the plot where
both flowers and runners wers removed to J uly 15 (I2). The cutting
of runners apparcntly increased flower production under continual
flower removal (A-1 and A-2) and also the production of fruit whers
flowers were removed to July 15 (B-1 and B-2).

Tasve S—Flower and fruil production of 10 slants of Progressive sirawberries
wnder trrigalion in 1928

[£nnts sob 1n spring of 1625]

o~ iy Flowers Berrfes
Trentnent remioved | produced

MNugwber
-]

A-1, continnal Nower romavnl

= conkinunt Sower refnoval, ronnors gl .
-1, flower romevel Lo Jaly 15

22, fower rommovet to July 15, ro

C=1, ghock ?no fower removal)_..

C-2, clinck (no Mower removal), 1
D1, tlower romeval to Aug. 15
D2, flowar removal to Aug, 15, TUDROTS oL

E, fower ramioval to July 16, nnenoes romoved.
F, flowar removel Lo A, 15, runuers removed
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Since runner removal incrensed flower and fruit production, a
comparizon of yields of 11 varieties was made in 1931 between the
hill system with all runners removed and the matted-row system
where the runner plants were allowed fo take root and fruit. The
results of & portion of the test are given in table 9 and figure 5. Two
treatments were given those in the matted row, namely, flower re-
moval to July 15, the same as in the hill aystem, and flower removal
to September 1. In general, the average size of berry for the season
was smallest and yield the greatest under the hill system. The lowest
vields were obtained generally from the matted rows with flower
removal to September 1, but this treatment produced the largest
berries. The yield nnd size of berry were generally intermediate
under the matted-row system with flower removal to July 15.

TasLe 9.—Total yield per 26-fool row and average weight per berry of everbearing
sirawberries under 8 different irealmenits in 1931

tPlants set in spring of 1931]

. \verage
Varicly and treatment 3&}311'; l;l:;?}Pcl.a w‘uigh; nar

berry

Progressive: Grama Number Grams
Matted row, flowers removed 0 Bapt. 1. .o i ee 805 363
Hill system, fowers removed Lo July 15 1,701
Matted row, Howers removed to July 16 1,037
Mastodon:
Matted row, flowers removed to Sept. 1o......... 435
Hill system, Nlowers removed Lo July 15 083
Matted row, Dowers removed to July 15 - . 2 550 601
Derri Supreme;
Matted row, flowers romeoved to Sept. 1. ooomnas 148
Hill system, fowers removed io July 15 - 572
Maticd row, Sowers removed te July 15 271
T, 8. T A, 426
Matted row, flowers vemoved to Sept. 1. 213
Hill systam, dowers removed to July 15.... Fiird
Matied row, Jowers removed 1o July 15 424
U. B, I, A. 12100
Mnlted row, flowers removed to Sept. "o ’ 504
I systern, Nowers removed Lo July 15..oooooooo 880
Mptted row, flowers cemoved Lo July 15 . X 641

588 528

BES

=gy

2
2
z
4,
&
3.
o
4
4.
3.
3
3
4,
3
3,

BBy

The cumulative yield graphs for the four varietics shown in figure 5
indicate thet the treatment affects the vield in different parts of the
season. Plants of Progressive and U. 8. D, A. 1219 gave high yields
under the hill system in August, dropped to a period of lower yield
in early September, then rose to another peak at the end of Scptem-
ber and early QOctober, and dropped off in late October and Novem-
her. Mastodon, in the hill system, dropped off after the first peak
production in August and had no period of high produection during
September and October. Such varieties do not appesr to be adapted
to the hill system, since after the first peak production the plants
became very wenk. However, U. 8. D. A. 1227 seems to be par-
ticularly adapted to hill eulture. Tts production was low in August
but reached a very high peak in September and continued high into
October.

Where the flowers were removed to September ! in the matted-
row plantings all varieties showed a peak production in late Septem-
ber and October. U. 8. D. A. 1219 showed the highest production.
Mastodon also had high peak production at that time. In general,
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the usual matted-row system of culture with flower removal to July
15 in contrast shows two periods of peak production, the first in
August and the second in late September and October. Most varie-
ties produced about equal amounts during each perk period, although
the second peak gonerally extended over a longer period.

Figure 6 gives the yicld and berry size for four varieties of ever-
bearing strawberries in 1930 during & season of severe drought. The
strawberries were grown without irrigation but on soil of good mois-
ture-holding capacity. During this season Progressive and U. 8. D, A,
1227 grown under the usual matted-row system with flower removal
to July 15 gave peak periods of production in late September. Mas-
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todon and U. 8. D, A, 1217, also grown in the same system, gave
peak poriods in late August. U. 8. D, A, 1217 during the relatively
wet season of 1931 gave o greater production in its second period of
high production in October than in the first period (fig. 7). TFigure
7 shows U. 8. D, A, 1202 also with two periods of high production in
1931.

SIZE AND YIELD OF BERRIES

'Althm(lfh in general the berries were large during the periods of
high production in all these experiments, as shown by figures 6 and 7,
they were usually largest at the beginning of the season. This is
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because the primary berries which ripen first are the largest berries on
the ctusters, Ordinarily the size of berry began to decrease just prior
to the drop in total production. Since the primary berries seldom con-
stitute the greatest number of berries produced, the smaller second
and tertiary berries make up the major portion of the yield which is
therefors of smeller average size.

DISCUSSION

Everbearing strawberries arse simply varieties that are able to form
fruit buds during long summer days a$ high temperatures in contrast
with the other sorts that form fruit buds during the shorter days of fall
at cooler temperatures, QOrdinary sorts show great varintions in their
response to even slight differences in day length and temperature, and
everbearing variefies may also be expected to show wide varintions in

soo s their responses to day length
a4 ) , and temperature, just as the
AR records given here have
o0 2 :;y ¥ ) shown.

200 g Ordinary sorts form run-
ners during the long days
of swmmer. Most runners
are produced by everbearing
sorts during thelongest days
of June and the enrly part of
July. Apparently the period
of long days is not long
enough to induce the forma-
tion of as many runners as
is desirable in the latitude
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{hat Trmft productlon comes It eyotes of bigh and Jow ylelds. 5110w thab plant formation

Grey I ngied o, VI s ool 0y 151, may be stimulated groatly
! by picking off the flowers as
they appear, the incerease ranging from 63 pereent by flower removal to
July 1 to 131 porcent to August 1, 247 pereent to September 1, and up
$o 500 percent by continuous flower removal under eastern Maryland
conditions. They show also that runner production was stimulated
through July and August when the runners were removed as they
appeared. However, cutting the runners after the fivst plants had
rooted reduced the total runner-plant production by one-half, and is
evidence that yunner cutting alter the plants have rooted is not com-
parable in effect 10 continual runner removal and eannob be used under
field conditions fo stimulate runner-plant production. This response is
also evidence of the dependence of the runner plants upon the mother
plant for some time after the runner plants tako roct. Under condi-
tions comparable to those of the experiments, if both flowers and run-
ners are removed during the first season an incressed number of
runzer piants may be expected in the second year,
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Under irrigation practically as many runner plants were produced by
plants from which no flowers were removed as by those having flowers
picked off to July 15, August 15, or even throughout the season. The
maintenance of abundent moisture through irrigation is an effective
mnethod of increasing runner-plant production in everbearing varioties ,
and far larger numbers of plants were produced in this way than under
a.ng treatment where irrigation was not used.

triking evidence of the devitalizing effect of fruit preduction on
nonirrigated plants was obtained. Fruit production during the early
art of the season weakened the plants so 1§1th they produced relative-
y liftle later. Plantd with flowers removed till July 1 and August 1
produced as many berries as did plants allowed to fruit throughout
the seasom, and plants with both flowers and runners picked off till
August 1 actually bore more fruit the first year than those allowed to
fruth throughout the season. Even underirrigation, flower and runner
removal to July 15 resulted in n decidedly greater yield during the rest
of the season then no flower and runner removal. Flower removal
must be practiced with the varieties now grown for at least part of the
year in oxder to insure a erop of fair-sized berries for the remainder
of the yenr. The best time to ceaso flower removal depends upon
many {rctors, such as length and temperaturs of the growing season,
amount of raininll, whether irrigation is available, soil conditions, rnd
growth habits of the variety.

In order to produce the most marketable {ruit a new planting should
be set each year, the fiold irrigatel if possible, and the flowers picled
off till about July 15. Althougl most varieties in these tesés pro-
cduced most under the hill system, the growth huabit of Mastodon and
some other varictics of everbesring strawberries is not adapted to
the hill system of culture. The production of a large number of
berries on the plants of such varieties ot one time seems to weaken tho
plants, causing the later berries to be small. In such varieties the
production of a erop of {ruit by runner plants following the production
of o crop of {ruit by the mother plant seems to be tho best production
habit. Cenditions that fuvor early production of runners and carly
rooting of runner plants are best for a late summer rnd fall crop.

In general, in regions whero droughts occur most frequently in the
summer, it 1s difficult to get a good stand of runner lpIants enrly
enough fo get a paying crop of berries from them. In such regions the
hill system is most successful. In regions where the average summer
moisture conditions are favorable or where irrigation is available,
runner plants should he allowed to form on varieties lilke the Mastodon.
The runner- and fruit-production habits of new everbearing sorts will
ﬁeed to be considered in order to determine the best method of growing

18111,

The data presented here show that everbearing varieties have many
characteristic diflerences and that they respond to different treatments
and eonditions in characteristic ways. At prosent there are too few
varietics for the various conditions under which everbearing straw-
berries are now grown. Both runner- and fruit-production studies
showed greater differences between varieties than between plots of
the same variety given different treatments, and indicate that greater
improvement may be made in breeding new varieties than in any
treatment given oxcept possibly irrvigation, It is still doubtful
whether this type of strawberry will be of general importance as far
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south as Maryland or of importance in northern districts only.
Whore temperatures are cooler and the summer days are shorter, in
certain sections such as in the central coastal district of California,
normal spring-bearing varieties such as the Marshall become ever.
bearing.

SUMMARY

Runner production of everbearing strawberry varieties was stimu-
lated by flower removal.

Runners on such varieties were normally formed under Maryland
conditions from late May to early July. The period was longer in
1-year-old than in 2-year-old plants.

Flower and runner removal stimulated more runners and extended
the period of runner production into July and August,

Cutting of runners between the mother plant and the first runner
plant after the latter had rooted reduced the number of runner plants
produced by fully one-half.

Practically no flowers were produced immediately following the
removal of the spring flowers, and practically no fruit matured during
the latter half of June and early July.

Flower removal stimulated the production of more flowers.

Continual runner removal increased flower and fruit production.

The hill system of culture with flowers removed to July 15 generally
gove the largest yield but the smallest berries.

Flower removal to September 1 gave the lowest total yields but the
largest berries.

Everbearing strawberries tend to produce their fruit in cycles of
high and low yields, different varieties having characteristic cycles.

With flower removal to July 15 there wers two periods of peak pro-
duction; with flower removal continued to September 1 there was
only one,

The largest berries were produced at the beginning of the season
slightly prior to the period of highest production.

ifferent varieties showed greater differences in runner and fruit
production than did any treatments, except possibly irrigation, of a
single variety,

Under irrgation practically as many runners were produced by
plants {rom which no flowers were removed as by those from which
they were picked off to July 15 or August 15 or even throughout the
SEASOI.,
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