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INTRODUCTION

sativa L.) is the most important salad plant and

Lettues (Lastuca
one vﬁf the hﬁ,giwm money value vegetable crops of the United States. The
commercial letiuce grown mmiaiﬁs mainly of & few highly #wmg&aﬁ varieties
of the ﬁﬁ&‘j@ﬁ*ﬁ@aﬁ type. Host of the comereial h@a& lettuce is produced in
the eool, lrrigated districts of some of the Western States ard e:zm%éiz;
favorably located sections of the Yast. Head lettuce is shipped from the

West throughout the year, and in the Fast it is grown mainly as a spring

arops The Western States produce agﬁrmﬁ&aﬂﬁg £5 ';gfz@marm of the come-
merclal orop, with California producing spprosizately two-thivds of the
tetal produstion of the countrys Most of the head letiuce produced in
the West is shipped %o the Tastern markebs. “

The Fast ghould pr

oducs wore of the head lettuce consumed in the Fast

because it would inerease the income of the ¥astern grower

own heed letbuce

head lettuce is not as uniforn in quality as the Western gr
due to poor climstic conditions such as insulflcient moisture, high swmer
- bemperatures, and mproper fertility levels. Cultural practices also
influence the quality of Eastern grown head letfuce. In most of the

lettuce growing areas of the Fast it is necessary to start the plants in

protected beds or gresshouses and trangplant them at least once before
setbing them Into the fisld. These prachbices are necessary $o the orop
will mature before hot westher.

- Experimental seorkers and growers of head lettuce have observed that the
manner in ﬁ«é%zi@%a lebbuce plants arve tmzmgpmﬁad into the field influences the



plge and shape of heads., Their bellef le that the desper the plavts are
sab in the fisld vhen trensplanting, the smaller and more conical the
h%&m The suthor hae observed this difference in sige and shape of heads
in @m&mml plonblings. | | |

The objlsctive of hhiﬁ investigation was %o determine if the depth of
transplanting causes & 8
erisp-head lettuce.

grificant difference in size and shape of head in



Investipstion into most sources of Mﬁam%m has rwaaﬁ.aad ne previous
experinental work published on this wmm;« gswi:szﬁm.u _ E’*’@m&ml correspond=

: @ma:ﬁ%ﬁ% geveral 1&
~of this problem has revesled no kmowledge of @;ﬁi‘iﬁ%ﬁsg @xp@x@fimsm work
ﬁ%&mg with this problem.

eading experimental workers who m@mmm@%m existence

Thempaon {;} states that wea deep transplanting will ruin head lettuce.

| S;Shwm@r {(3) states thet deep %msgmﬁi% of head lettuce results in pore
el gﬁﬁ% heads than normals ?h‘aem {6) gtates in persoral cerrespondence,
“’X am well cenvinced thab éa@g& getilng %m&;& o
eonieal than shellow planting. 411 conical shaped heads are not necessarily

oduce heade that are more

due to deep sebting bubt 2 great deal of it is due to this factor. I believe
one can show obther effects on @x’mﬁ and head m@mﬁﬁagy %é%xs-z% can be attri- |
bubed to trensplanting techniques.” Personal correspondence with Frofessor
Charles Js toll {2) at Pennaylvania State (ollege has brought cut the fact
that field men working in the head lettuce e

perimental plantings at
Pernsylvanis State College ézm instrusted not to vidge the E@tﬁﬁ@ POWS

| zﬁ% mechanieal ml@i%im*@ ﬁm*-‘ pull divt ixzﬁ@ ﬁ?z@ rows by hoelng becsuse
young lettuce ;:«E.am:s partly ooversd %ﬁh dirt produce distorted heads.

- &1 of the experimental wmmm contacted are convinced that depth of
maa?iﬁmmg dues wﬂaam@ the m@ and shape of head on lettuee. They
are also interested in seelng experimental work done on this problems A1l
} iﬁf@m&%m goncerning practices which will incresse the uniformity of head

lettuce will be of value Lo the comercial growers.
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FAPERTHENPAL PROCEDURE

ing conditionsg,
avhonse, (3) in the Pleld. The flsld plot

Three experiments weve condusted under different grow

. in} ir a hotbed, {2) in the gre

wag the one intended o pive the most

pakion bocanse coomercial

pravbices were followed.

4 gelect otvein of Imperdel Ak seed was useds The source of the seed
vas the Unlted States Devertment of Agriculburs Trisl Stetien in San Jose,

California. Iwperial 4k has proven %o be one of the better adupted

varieties of mm@a@ lettuee in the Fast iwawm of its bolerance to

high stmospherie bemperebtures and variable soil gonditions in the Bagk, It

is a uniform heading variely of medium size. Imperdal b waa develeped by

the United Stabes Depardment of dpriculiure in cooperation with the New

Tork {(Cornell) Agricultural Ex

periment. Station for Eastern growing condi-
tiens, particularly the muck land

nds of New Yorks Beckenbach, Jamison,
Ruprecht, and Andrews (1) state that Imperial kh has become one of the
leading varisties in the Tast an meny types of soil and 1s grow extensively
in mﬁ?ﬁ«ﬁ&ﬁ . = | | |

 The same variety snd seed 1ot was used for all three experiménts Lo
 eliminate auy diffevences that might ocenr between seed lots or varieties.

‘, | anting of Seed ar i pae] Plants |

- Beede for each experiment were planted in ene seed flat in rows three

inches apsrt vunning the long way of the flat, The soll used was & 50350
mixture of eilt loam soil and send which had been sbeam sterilized. The
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ﬁw&wm covered lightly with the same soil that is described above. The
flat wos covered with &4 plece of unbleached muslin and wabtered until the
soll was saturated. The cloth was removed vhen the plants kﬁ@&n to energe.

When the plants were approxluately two weeks old and bad two or
three true leaves which made them large enough to handle with ease they
were ﬁm@l&nﬁ;m into Bird-10 Vita-fands, 1 1/2 inches by 1 1/2 inches in
size. The bands were placed in flats snd filled with soil frem the ;a:m
whers %elw thg were Lo be growmn to mﬁaﬁ‘wﬁ

‘The soil that was in the bands was left on the roots when the plants
were later traneplanted to their pernanent location. Cccasicnally, a
small &mmﬁaﬁ of the soll around the i@;} of the band had to be rewved so
that a uniforn depth could be maintained. The ba
fully vemoved before the plants were seb into the soil.

Flants of & m@&ﬁam size were selected for use in the transplanting
sxperiment. The plants selected were approyximately four inches tall. This
ng of & surplus of plants in the bands so that this
tion of plants of a uniforn size reduced

ds were Lorn and cave-

necessitated the growl
gelection could be made. The selec
the 1ikelil

wod of variation between plants in each treatment.
_ ensplanting Depths | ,

Three transplanting depths were used, shellow, medium, snd deep.

For ﬁkm shallow Lransplanting depth the plants were placed so that
the roots were completely in the soil, but the erown area or hypoootyl was
completely above the soll level. Little mechanical support was furnished
the glww by the roots or stems unbil the plants were establisheds These
plants fell over when trensplanted.
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For the medium transplanting depth the plants were set £o that thely
roots were well covered by the solls. The outside leaves which ave the

pldest true leaves were hurely %m@ the @@&l level., The hypoootyl area

and part of the stem below the leaves weve covered with soile A% this
depth the plants received smme mechanical support which prevented then

from falling over afber belng transplanted.

For the deep transplanting depth the plants were placed ab a depth
so that the
leaves were covered in the soll. The termimal growing point was kept barely
mb the leaves all grew upright

roote, hypocobyl aves, stems and part of the subeide true

agbove the soll, 4% this stugs of developw

and the tersinal growing point was inside the rogsetie of true laaves,

The ﬁ.mt experiment was conducted in en &%ﬁﬂa@m heated hotbed
located on the Virginie Pelytechnic Institute campus. The hotbed was § fest
10 inches wide and 36 feet long. The hotbed was located on & slope whers the
lover gide of the bed faced btoward the goutheast. A mixmbure of approzimebely
%5&3 well rotbed compest and silt loam soil was used te £411 the hotbed,

The soll asalysis found in table 1 showed the soll was high in fertility

and pH so that no comercial fertilizer or lime was needed,

The seed were planted in a flat on Novesber 13, 1950. The seedlinge
were pricked out into bands on Decenber 1, 1950 The plants were trange
planted ffm the bande into the izﬁa%@& é:&s the éwim& trangplanting depths
on Jawuary 2, 195Le | "
The plants were spaced 15 inches apart

in the rows and 15 inches between

rows. A guard vow was set completely around the bed at the same spacing
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&8 the plants within the
hotbed, the three inside rows being the ones used for the three d apbh

gxperisent. Flve rows ran the length of the

treatwents. The thres rows were divided inte three replicstes snd the
ed in each replicate, Uight plants were used in

treatments were randomd
cach trestment and 2 plants in each replicate. The clese spacing and
sunll number of plants in each treatment as well s only three replicetes
wes necessary to fit the experiment to the hotbed,

Some davage wee done by pests of different types. Ground moles up~
vooted some of the plante before they were

sontrolled by the use of Cynagas
in their tummels. Bowe of the plants were destrayed by Drop or Sclerotiniese

gaused by the fungl (Sclerstinia selerotiorium Idb. or B miner Jaggerl. in

early application of funglelds sprey of "eragan™ controlled the disease

only after some dumage had been dones An ﬁ#ﬁamtim of green aphide st the

end of the growing season was controlled with three sprays of nieotine sulfate.
|  The first cutting of za%wa&- heods was made March 23, 1951 The second

and final harvest was made March 27, 1951, The weight of the total plant

harvested and the mengurenents of width, helght, end core Jength mw taken

55 each head wes harvested. | "

The daily tenmperature and westher conditions were clesely observed for
the hotbed experiment becsuse 1% was conducted during the winber and early
%ﬁ;ﬁﬁ% The hothed sashes had %o be opened on daya when the bemperature
wes above 32° F, The hesting unlts were themmostatically contrelled to
maintain the temperature of the hotbed above A0° ¥, The heating units were

net effective in maintedning the temperature above 40° F. when the outside

tempeorature was below 5° P, The temperabure only émﬁg@ﬂ velow this oritieal
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sapperature twice and the heating units meintained the hotbed temperature

abvove freeging both tines.

The second experiment, which ﬁfﬁ- g mpdification of the hobbed experiment,
was conducted in the Yirginiz Pelytechnis Institube greenhouses. The experi-

mental plot was in o growd bed 11 feet wide and 21 feet long. The bed wes

excavabed twenty inches deep and b layer of grushed rock eix inches deep
wes placed in the botbtem o provide drainsge. The bed was then filled with
& grosnhouse soll mixture conaisting of two parts sand, three paris well,
mfa%éﬂ sompost (leaves, straw, nnd stable mamure) and five parts of a sile
lomn goil. The bed had sides six inches higher than the velk leval. The

bod was £5lled with sodl to within four inehes of the top és&? the aide walls.

The goll wes wbered theroughly “m@ two wesks bafore any plants were sst in
1% o allow for awy setiling of the goil in the beds Yo @w&@wﬁm fortilizer
oy lime was used on ﬁ%:xé,m goll besause the seil m&m&s {table 1) showed
a bigh state of fertility and & high v | |

 The seed for the gﬁsﬁzﬁ%% &m&*ﬁmmﬁ were planted in & seed flat
Jammary 18, 1951, and the seedlings weve wﬁ@%{xm@ into bvands February 9,
1951, The ?mﬁg wore transplanted inko the greenhouse bod at the
desired transplanting depths Mareh 14, 1951.

The plants were spaced 17 inches apart in the Tou and 18 inches between
rowss - Haeh Lreatment consisted of a single vow of 10 plants. 4 rendomised
Wlock design was used with three trestments replicated four @mﬁﬁ_ A guard
o was planted completely %ﬁ*ﬁﬁ% the four replicated éﬁ,*’ﬁﬁw same sracing 88

was used within the experiment. This spacing was more nearly the desived .



spacing for head lettuce than bhat used in the hotbed bub was nob great
enoagh for the best growiy |

in sarly infestation of arhids wae conbrolled with three appmmﬁmm
#f nicotine sulfate and opne application of parathion. Some Drop wes obe
perved in the early stages which was controlled ky three ggggmmﬁm of
#Perasan® fungioides | ’

ALl of the plants in the gresnhouse experiment bolted to seed before
any heade were formed so that no data we collested. This bolbing was
canged by excessively high temperatures du
high temperatures could not be lowered by ventilatlon when the cutelde
semperabure resched T0° P, or highers | |

ng the growing season. The

The third experiment was conducted in the field located near the green=
house. The plot area was a relatively level, well drained {‘%;&%&@% gils
loam of average fertility. The results of the soil analysis will be found

in table 1. Two applisations of & 5-10-5 complete fertilizer were used Lo

grow the crop. The firet application, wbich wes at the rate of 1500 pounds

pey Bere, was applied a&% one week before setbting the plants and was
- yaked in with & gearden rvake. An applicstion wae made when the plants were
half grown, whieh was 40 days after they wero set in the fleld. This applie
cation was ab the rabe of 750 ;mmiﬁ to the acre broadeast on the surface
a8 & top dressing and worked into the soil with & hos.

The seed for the fleld experiment were planted in one fiat April b, 195L.
The seedlings were pricked oub into e
grown in the greenhouse until they were trapsplanted into the fisld on
Hay 1, 1951, |

nds Aprll 20, 1951. The plants were |
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The field experinent wue lsrge enocugh
ing and o seffisient mumber of plants to collect valid datas ZFach
troatment conslsted of o elngle row of 10 plante. A randomiged bloek design

to be able to have the proper

plicated four times. The plunts wers

wss used with three Lreatments v

spaced 18 inches bebween plants and 18 inches bebween vows. 4 guard row

was planted campletely around the four veplicetes and the planks in the
gurd z?w were transplanted shallow for observebieral purposes:

- There were no pest centrol messures teken because the p

of insects and disenses.

ade wae made June 18, 1981, The
)y 1951 The third and
fingl harvest of mebtured heads wos made June 23, 1951,

The first harvest of matured he

second W@@a of matured heads was wade June

Hapvesting and Bannling Provedure

1 heeds of lettuves were E%&W*%ﬁ%iﬁﬁ in the early mowning. Haturity

pplication of a firm preseure on the head with the

thunb and fingers. If the head folt solld end did not yield 4o this

poady for harvest

- presgure, it was harvested, Vhen heads were mature and
they were solid aud the tope ‘of the heads had a light-yellowlsh coler.

411 sampling deta weve taken on each head as it wes harvested. A
sharp knife was used and the head was harvested by cubtlng the etem at the
wodl levels ach hesd was then welghed before any wrapper leaves were
pemovede The %ﬁ»gﬁz mm recorded in cunces. fach head wae then inverted
and disected theough the eenter frox the base of SYhe cors to the top of the
hesd. eo that the head and the core wag cub in im‘%ﬁﬁ The width of the head

ad in inches frem ons side of the k

RS Mea s ead %o She sther st the widegh



1,

¥

point. The lenglh M’ the hosd wes messured in inches from the lower end of
the shen to the highest polnt of the top of the head. The core length was
pesgured fron the eut end 46 the amm ende 411 memsurenents weve taken
+o one bundrsdth of an inche

The date were analyzed by the amalysis of varisnee., The caleulated

- variance was cowepared at the § percent and the 1 percent levels.



Pable le--Results of soll tests from hotbed, greenhouse, and fleld experiment.®

Calotum

 Nagnesium

Phosphoric doid

' E3

Lt

Organie Hatber

LeBF |

3.6 |

o

Te0

6.9

# ¥ach m@m was & conposite of nine borings ab & depth of five inches in hotbed,

eight inches in mmﬁm@% and ten inches in figid.

Fw?air
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SHALLOW MEDIUM DEEP

Figure l.--Disected heads of lettuce representative of three transplanting
depths in the field experiment.
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PRESENTATION OF RESULTS

of wiesing plants in all repll
The information grined wae used in condueting the greenhouse and flsld

cabes, The hotbed ¢xperiment was used pri-

eRperinentds , -
The anelysis of variancs showed no significant difference between any
‘of the three trensplanting depthe for weight, helght, width, and core
lengbh, The SURBTY of variance will be found in 4able 2.

Hie useable data were secured fvom the greenhouse experiment becsuse
plants bolbed to seed wmammag.‘ Bolbing was coused by excessively
high temperatures (80° to 90° F.) during the latber part of the growin

seastn. The temperature in the greenhouse could nob be comtrolled on

bright days vhen the eutside Lespérature oxseeded 70° ¥ This experiment

wao of value in glving prachice in the transplanting techndgues Close
oheervetion of the ple

s gave information of value in the differences in

sbweer; Lransplanting depthe. These ﬁ%ﬁ@%ﬁi@m showed that in the

sarly growth of the lettuce plants thers was a difference in the type of
growth between the three transplenting depths. The shallow transplanted

planhs appes
than the medium or the deep trestments. The deep transplented plants were
move upright in their growsh and the leaves were amaller and move curled than

sd to be larger and grew faster irn the early stages ¢

the obher two Lreatments,



1z

e suscossful in supplying the
nesessery date o debermine the influende @f depth of Yrensplanting on sise
and shape of head. The

sxperiment proved to be g

growing conditions were good and %s;%wzﬂé was sulficient

¢ the orop. There was no dmmge {rom insects or diseases
and 81l plants set in the experiment wore harvested as fully matured heads.
*i‘%ms*ﬁ wore 1o bolted heads and every head harvested was merhetahle. The
data eellocted from this experiment ere presented in tie index. The mean
welght, helght, width, snd core length sve presented in teble 3 along with
an index of helght divided by widbhe

The stetistiecal analysis showe

molsture to produe

4 there was no slignificant difference in
wodght of between ma%mw BEREY ﬁbﬂ‘%ﬁ@ﬁ% for welght of
heade 1e shown in table L« The heads from the shellow transplanting depth
were %@@&rm potal mﬁi&&s@ than the heads frém the pedium to deep trens-
plenting depths, That the heeds weighed the same indicstes that the heade
from the gullow

from the mediun and
deep tremtuents, Vigare 1 shows this difference in firmoess and

Sreatmont were uot as fim se those

conpactress

Ihe data presented in teble 3 show very pronounced differences in widih
of heads 3&@%@@% the three %mzmgg depths. The heads %W@@%
o e low trensplanting depth wers of normel width and shape for Imperisl 4k,
a5 destribed by Thowpeon (4)s Hesds harvested from the mediws trsnsplanting
depth were pore conicel and nob as wide as the heads f@@m the shellow
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transplanting depth. The heads from the deep transplanting depth were more
conloal than those Irem the mediun transplanting depth. The swsayy of
vapiance (table L) shows that the differences in width ave highly signific

V ght divided by width (table 3) glves

bebwsen brestoentss The ratio of hel

& direet measurs of the varistion in shepe which resulted fram the differ- |
ences betwesn transplanting depths.

Height of Heads
| The heads hayvested from the three trangplanting depths were all the
same height. Summary of verience (teble L) shows no sigoificant difference
in welght &émg transplanting depthe. Since there was no differencs in
height of heads among tvansplanting depths, the index of height of heads
divided by width was move aceurate in measuring shape of fx’fg&&%_» The table of
od & diffevence of enly 0s229 inches in helght bebwesn trensplanting

means shows
depthe of shallow and deep bub & difference of L.195 inches in width,

Cove Length
The core length was found to be signifieantly df
planting depths. This difference is illusteated in figure 1. The anslysie

flerent anong trang-

of variance (table &) also shows a significant diffevence in core length

gng trestments only at the § peresnt lﬁvﬁlg The mean differences in core
length shown in table 3 gives an indleation there would be less weste in the
deep treated heads than the shallow or medium treated because of the small

SOPSy
Sheoe of Leaves ard Heads
In additvien b0 mﬁ.ﬁg more condeal the heads from plants subjected to
the deep transplanting @@m were slightly flattened on two ﬁ&éﬁﬁéa The leaves

-



%&&@ mwémi;yﬁm uf variance for m@:&%, heipht, width, and core length of heads
- of lettuse grown in the hotbed and subjected %o three *ﬁm&p&mﬁiﬁg ’
éﬁ@%&iﬁﬁ

| Core Length |  wWidth Welght | Weight |
1 Be ¥ Mo Ba | Mo Be Mo 8o | Ms S

Replivates = 2

 Treatment 2 | o.002 '%ﬁﬁ’w 062900 | 4oT30

b ariaental 3:3?‘?{3? 5 lw%w ) %éﬁ?’?fé ‘ gﬁu?ﬂ% » v ie‘?@é@

Sawpling Ereor | A7 | 03965 | Ouk27 | 0.2506 | 10,083

# No significant differences bebween trestments,



@

Lghtly curled within the heud of the desp transplanted plents so thad
it was lupossible to perove g lead intacht from within ﬁm head. The leaves
af the m@é&ﬁ%ﬂ transplanted heads were curled se
paet within the hesd as the deep treated, The heads from plant
shallow were larger and only ﬁlighﬁl@* euried which is typieal of Imperial 4hs
veuoved from the head intact which is a desirable

ware t

mewhat bub were nob 485 cone

8 %mégmmmﬁ

The leaves could be -
chavesteristic. All of these differences deseribed are Timstrated in e .
Maburity Date

The heads fron the deep trensplanting trestuent were earlier in masuring
v 20 heads

";%&g A the fivet harvest only

n glther of the obher Lreaty

oub of 40 wo be zmmmeﬁ were oub in the shallew wmapmz;mg depthe. There
were 25 out of 40 heads harvested from the mediun transplanting depth at the
firet herveste For the decp transplanting depth there were 27 oub of 40
heads harvested at the first harvest and the ressinder were harvested two
daye laber. Two move hervests wore necessary to w@@l@% the harvest of the
medium and shallow trensplanted plants. Sufficient data were not available
for statistical anal | "

yais, howsver it shows a trend in maturity date between
irensplanting depths. Hven with the difference in maturity s&&%ﬁ there wag no
eﬁiﬁ‘?&m@& in the %ié%r& of the m«m plent harvested bebween tzmagﬁffmm@g

»ﬁﬁ&pﬁz&ﬁ

There is an indication | ﬁm mechanical pressure of the soil influsnces
the size and shape of heads. E’@ %:?’ to prove the theory of mechenical
wughed o six plants in the guerd

48 wore transplanted into the field ab & shallow depth so that this

test could be conducted. Hach of the six plants were bound with & rubber

pressure, a side WWW@%@

These plan
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Table J.--lgen welght, heluht, width, and core length of ﬁ%&'ﬁifﬁ of letbuce grown in
the fleld and m&ajwﬁ@@ o %hm& tmﬁgmmtizzg éﬁ%;éﬁim

Transplanting | Welght | Helgnt | %%:mm_ | ﬁﬁ?@~zamgﬁa Helght Divided
; S@p&h 1 in Ms«:% | dn Inches | in Inches | in Inches by Widbh

Shallew | 20658 | 5262 | 4886 | L7 | 1.076

Hedium | 20,72 | b1 | 4% | am | 1a8

Desp | 1895 | 5325 | s.e0 | L | Lam

LoBebot ' i ’ ‘ ‘
w%ﬁ {,@%},, ; He &, ‘ ¥ By ﬁﬁgg PRest s
W01 Level - , o589 #3357
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band at approxisately the same ares at which the deep tyensplanted plante

wers covered in the soils 4 rubber udding band one-elghth inoh wide and

six inches long was used. The band wee wpapped avound the plant as soon
48 it was woll established in the field. The bands were left on the planks
until vhey were horvested. These plavits showed the sane general growtl

and B

eading charecteristics as the deep tronsplanted planie. These
eharacteriatics were not as exbreze as the deep transplanted plants. The |
ratio of height divided by width for the Tubber band treated was .28
am% %’S%fiﬁ é@%@ w%%m% whaich wss lebh end the medium treated which was
1418, This cbeervation tends Lo substantiate the theory that %;;a% m@h&ﬁi@&i

_gngs@gm' of the soil influ seed the type of growth observed on the deep

transplanted gsm:ﬁ-m It aise brings wub the trend in degree ﬁ:g distortion

from the medium trestient to the mubber bend treatment o the deep treabtment.



Takle he~-inalysis of varisnce for welght, helght, width, and core length of heads
' of lebtuse grown In the field and subjected to three transplanting depths.

'Pe Fe

Gere Length |

e Be

Width

He e

Height

He Be

Helght
My Ha

Replieates

3

&

1 Trentmens

1,2556%

00 559105

43, 756308

 Total

| Experimental Trror 6

01657

00797

R A o R el S e S i

19

# Sipnificant ab «05 levels

R Sland floant ab W01 levels
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vit

’ﬁw analysis of %ﬁm\m for the data wﬁma@ m the h@t%m&

i no ﬁi@;ﬁﬁmﬁ &iffamea in aiw and s%mgw of zm& among

: The reasons for there bed ng no mmmgm ﬁiff@z%w
tments nay haw beon MMM@@ by the sall m@%wr of plants

lable for collection of data, ‘E?ma i6 reflected in the Mg}x %&;almg

ervor observed in table 2 The kigh fertility of the hotbed soil influenced

the }:ﬁmw m ggzw ws*y mmﬁ, w&iﬁh may have amtmmteé wﬁ% %iaes mﬁk of

di fference ixz size and &%&agm @f heads ?ﬁz& sa:i.& wns vwg %ﬁgh in wgmim

probably did not furnish

' %ﬁ‘i@i@m mechanical w&sm on %ﬁw deep transplanted ;'-‘%ﬁ %‘Qs:r infiuvence

them to ha more distorhed *e;%m the shallow or mediun W’%@mu m&m&

m in m&’s and %’*&g@ﬁ %ﬁ‘g&?ﬁ% soils BRy m@a be as &m:imsﬁ m gamﬁma

ﬁi&%ﬁ@é éw@éﬁ as M@aﬁm as if p&&ﬁ%lf Lo %ma |

5&1 ?z.w organ

& fmea:ei m »mmxgy Lo %m:lf:- mm &mﬁy 'ﬂ&ﬁ ﬁbﬁ@?ﬁ?ﬁé :ifz tm mmhmm

""fw ﬁ%m ﬁ@ﬁ?ﬂé %;mn%fwwzwéi ias@ This %mém@w saay not be a&g&iﬁm&;

B | ﬁmvw, ﬁ;@ Mﬁg&ﬁ%ﬁ&%@ of hwﬁ &mﬁaﬁ@ﬁ wi%:fh desp tmxmmﬁtim way

| iﬁﬁme@ ﬁh@ ﬁ bende

" ﬁm reasons for ﬁiﬁf&r&mm ﬁﬁ &iﬁ% m@ a%mgw of head mﬁw&xz the thres

| tm&;am%mg depbhs :i.ﬁ the field mmﬁ was thought w ba eamem% by the

" mamm&l pressure of the soll on the m&mﬁa ’f;«mﬁgﬁ&ﬁ@%ﬁ %&@m mﬁ



26

more upright and restricted their labersl

pressure cansed the plants 4o
' et i %%,g

gall nay have influenced Yhe deep

The nechardeal pressure of the

treated plants In the 21614 experd

marh 4o mature alightly earller than the

other twe treatuente. Some other leafy ¢rops myy be Induced teo heed b

o

adings

e

tying the lesves together to start b

Some of the responses chaerved wers not anticipated and are difficuls

o explain. From the cbeeyvations made 16 ls impossible 4o detersine 1f

' for the whole plante The sbserved diffevences in core length between trang-
gzmmg depthe way have %zmi infinenced by the harvesting techniques useds
A11 the plants were cut st the soil level so that the sbem was cub shorber
an the ﬁmﬁﬁwaﬁm&m plarde than »:aﬁ the a&%&ﬁ. or medivms _

The inereased curling of Lhe leaves of the deep transplanted }5‘3&%@%
sanniot, be axplained without farther investigailion into the morphological

roatn of plants mableched Yo deep byansplanting.

- There i wo emplanation for thers belng no slgndficent differsnce in
Chedght el head beabween %@&a‘%&aﬁzﬁm I% s&gmmma%ﬁ the desp Sransplanted
plarts should have produced heads that wers taller then the other Lrestnents
~ bessuge of ﬁ%aﬁ@%ﬁﬁi%ﬁ zsx*@amm of the m@ - The cuupactnese of the head
 Bpparently offast the growth dn helght on the desp tvansplavted planbe. The
| ﬁh&iﬁﬁﬁ# and medium %mw;ﬁammﬁ plants producsd heads of the sane height as
the deen, cept they vere not as amgza@% ang were broad across the tap. THe

o 8t the bonas shown in Tlgure 1s

 deep trented hetds were defindtely polnd
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SUMMARY

sriments weve condueted to determine the influence of
planting on the wige and shape of head of crisp<hesd lettuoeo
POY; nducted in the winter of 1950-1951, A greenhouse
experiment was conducted in the spring and sarly swwer of 1951, 4 final
SRy f;%;yw%ﬁ@%a was & medification of the other two, wes conducted in the

field in the early swmer of 195k, The variety of letiuce used was Imperiel
bk for all three experiments. | 1

The lettuce was seeded in & sesd flab and trensplanted o Bird-10 Vita-
Bande 1 1,{’3 inches by 1 /2 inches in sise. The plants wore then transe
planted into the growlng arcas ab ghallow, medium, and deep ‘@mmﬁmg |
depthae -

The hotbed and greenhouse

axperiments were inconclusive in thelr resulte
information which mede the

bub were of %&a@a in glving practice and growth
field m@xﬂﬁmﬁ more sabisfactory in resulis.

The results of the field experimen
produced heads more sonieal, more compach, and more mﬁyl@a%& then lettues
we The Ma length of deep z%mss@lﬁma& lettuce

transplanted medium or shalls
wAs &z@ﬂ@? than the core of shallow or w@ﬁw transplanted. The hssds fron
oll three transplanting depths were the sawe in height but were sipnificently
different in width. Heads from the deep tm@i«m&a@% plants hed the narrowes
width and were definitely more conicsl then the ehallow or medium trensplented.
ed Lhe same,whleh indicated

The heads from the three transplanting depths welph

the &%@ tvansplanted hesds were smaller because ﬁhﬁ&y wore more {ivme




The shape of head was Influenced by vhe added mechanical pressure of
the soil sround the plonts. The coepachtnese of heed and sonlosl shupe of
the deep transplented plan
around the plant. Very cumpact hea

nks agaw&m to he the mm&.ﬁ of soil gzmmw

e on *izha ﬁ%g; w’mwﬁ

de, as cbserve
jgﬁ.@mag ave undesirable ﬁ&z@m %ﬁw lettuce is to be used as & garnieh or in
, sandwich because it is diffieult to remove & leaf irma%; fm such & hmé»
’*’i’h@ mmw of this experiment indicates that @@@p %mﬁpmﬁimg @f
ad lebtuse should be avoided, and thet the more ammﬁw th@ plants
&m %mw&&meﬁ %%:@ nore ﬁ&m‘%& the slge and ghape of %Im %mwﬁa will Nw
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e

hor wisheos to express Me spprecistion (o sll of those who

agsisted in the @ﬁg of the exper dmentel work and the @mwm%ﬁ.m
of vhis thesls, The suthor wishes to eopvess hls sppreciation % e
Wealey Ps Judking, Dr. Flood 8. Audrews, and Dre . S« Obenshain for their
helpful suggestions and celileien, |

ﬁ@%ﬁﬁl m@w@_»w 2o to Dre John B, Havis for nis goidance and
pletion of this experiments] posaibles
% Snyder of the University
Bsgs &m&i‘% for intvedueing the author to thls problen and its

suggestions which made the ow

movledgrents aleo go to Professor Jrar

s  made t0 Dre He Be Torry and the Department of
Statisties for thelr aid in the svatistical analysis of the data used in
this thesise - | L
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APPERDIX

,,mhww LeeeDaba taken i‘m gagh ¥ of lettuce in each %m@zﬁ.mtiﬁg depth,
with tohals m@ weans for alght cbeervations. Welghts in cunsces
and measuranents of core lmg%.h, mﬁtgmg and widih in inches.

;ﬁmmw Tm.ﬁgi&mmg

SR

L Plant Nuber | 1 et ..
T J32 137 136 | a




- APPINDIE

Hotbed Data

&p&i%m ﬁawﬁa ta taken from sach head taf E.@wa% in each ‘ransplanting depth,
ith bobale and means for eight obosrvailong. mighw in ounces
mﬁ m@amm%% ol cope mgwﬁg hﬁ@% and zssmm in inches.

Shellow Transplanting

1 Plgnt Sudbep |-

g2 ta s b s b6 1 7 1 8 |votal| vean |
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bet L lepsl L Q3o 1 112,95
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APPENDIZ

%@p&é%ﬁ% Je=pute teken from cach head of letiuce in esch transplanting depsh
with totals end means for eipht chservations. Welghts in ﬁamma
mz:% measurarents of sore length, helght, and width in inches.

Ehellew Tronoplanting




‘THeplicabe le=-Data talen from each hesd of letbuce in each transplanting depth, with
totels and meuny for ten obeservations. Welghts in cunces and neasurenents
of core length, helght, end width in inches.




ot maam m@* t&m @%@Wﬁi@mﬁ %ﬁs&g&a@a in @ams:% am% m&wwﬁm@
%ﬁwh iﬁ inches.

Shallow ?fmnwﬁmmﬁ

1|
60 |
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11
APPERDIX

52@3. Flot ﬁw’

Replicate J.--Date teken from esch &z&a@ of lettuse in each transplanting depth, with
: Wﬁa}ﬁ m means for ten cbservabions. Yeights in ounces gnd messuressnts
@f gore length, height, and width in inches.

Bhallow ﬁ;‘ms@m@m@

4
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21T
APPENDIX

Beplivate he-Dabe taken fron cach hesd of lettuce in euch bransplanting depth, with
totals and means for ten observations. Welghis in ounces and weasurenenie
of cove length, height, and widih in inchess ~

Shallow Transplanting




