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in chosing this subject for investigation it was
with the 1ldee of deternininz to some little degree whether it
would bpe & profiteble enterprise to force certein vegetsble crops
under 2Zlacss with the idea of bdringing sucn crops upon the market

at a time when tney wald brinz the best price.
This is ® decicedl;, practical question and one that

should interest the man who lives in the city and who has only a
limited spsce of ground to devote to the production of vegetzhles

for nis own tanle as well es the commercial grower wiho has the

planting of seversl acres.
nfter dilizcnt searcn it was found thet very little

work has been done es yet upon this subject, althougn tne agricul-
tural papers a.vertise forcers and protcetors of sll kinds, most of

whicn have not received a trial in this section of sicnigan.
Wany erops such as lettuce, cucumbers, radishes

tomatoes etf. are grown or forced in greennhouses, not-beds and
cuolu-franes. vther croos such as cabbaze, casuliflower etc. are
Stertea uncer glase ond thue obizin gn errlicr stort.

There ieg nced for iavestizstition of thiz cucciion as
the writers could {find but little in regard to the succecss of

in scme of the agri-

forcer s gnd protectors sucn @#s are sdvertised

cultursl pepers-
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piect:

The object of this work was t> find ways and methods
of has tening the growtn of plents by the uce of cold fremes and
protectore of wverious kinds, and to determine whether or not such

forcing wes ® profitable venture for the vegetsble grower.

[ PEYe 1o YOI Yo FuTupuen

LDEBIrCtuUL:

The cold {raace, T ia naader, were coastruactea for
tnis p roblen by tne writers. The cesh for these frames were fur-
nished by the hHorticultursl Department of the‘Michigan Agricultuml
Lollege and wze of the cinzle glass gtyle. Tne frames and sash
were of' the stcndz.w cire, i.¢. o x 2'. .ine bosrds 12' wide and
1" thicx were used in the construction of the frames. . e also
used 1 & "nall satented rlant Forcers" of the upright construction,
their 23, <tyle A, price $2.62 per dozen, and 3 of "oall ratented
deglon Forcers", their #4, Style 3, price 31.5C per dozen with
glass snd ¥.75 per dozen without glass. Two wooden box protectors
size 1€ x 12 x 12" from the hort. Dept. were also used. These
were 50 constructed with 2 groove thst the glass could be pulled
out permitting ample ventilstion during the werm hours of the day.
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Table showing the data regarding the

work done.

'krOp fﬁ variety Time set out  No. now i rotected

bucumber 3«hite Spine April 18th 8 | 7 sall 2 wood-
~ en boxes.

P — - | o

;' " k"){ " Ap!'il 21:1. 3 2 5all 1 box

L . - : A

| " (") “ may 6th 4 2 5all 2 box

.TOnazggg‘—liéi&éSESQS uu»o - April 2etn ‘ 9 Ltyle A sall
L l“lm e uay eth 3 "

“elons L&Aé ':Q_;euuty April 2em 6 ut.yle 5 Ball

Aeparagus uonovcrs Colossal Aprxl 28th 4 Cold frame

e e AT S -

‘Rhubarb , i “ 2 "

:Sf;;;g;frf 513 Rock . 7 “ 6 "

Note:

(*) These plants were reset in places where the frost had

destroyed the plants placed previoues dste.
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Asparagus. tAsparagus officinalis)

A small portion of the ‘ollege sspsregus field was
selected in which soil was judged to be warmer and with the assis-
tence of air. Davis of the horticultural Dept. the cold-frame was
located on whet was believed to be a favorable spot. Our judgement
wag afterwerds found to be fairly sccurage st we secured in the
6 x 3' cold-freme 3 crowns or plants. The ssparagus plants in the
plot of ground were not the best owing to the fact that this bed
of asparsguz has peen in use for over 20 years, end the plants are
not getting rather epindly. The s0il conditions in the asparagus
bed, whiie not exactly idea, were very good. The soil consisted of
a godod loam whicn was exposed to the reys of the sun sll day, and
protected somewnat on the west and north.

The freme was thoroughly wentilated on tne days when
the temperature wes not too cold so ss to materially injure the
plants . This wes accomplished by raising and removing the sash
during the warmer portion of the day and then rep laced when it
became co:ler in the afternoon. we found that there was a differ-
ence on the average betwecn the inside and agside tempersture of
from 13° on & cloudy day to thst of 25° on a warm sunshiny day.
This, in fect, was true of all the frsmes which we had out.

There was no material advantage as regards the com-
ing up of the plants, as those on the ocutside the frame and those
on the inside ceme up all together the day following a warm shower
which oceurred about April 24th. Un sy 2nd the stalks were of a

marketable size as regards length, being sbout 6-8" long. 1t will
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be noticed from the above dates that it required 15 dasys to bring
the crop to a marketable size. As the crop was not worth harvest-

ing it was allowed to run to seed end the frame removed Nay l4th.

Conclusions:

«e concluded that tne forcing of ssparaguc by means
of cold-frames is not a profitable commercial enterprise as little
time cen be geined in bringing the crop upon the market by these
me thods. The crog outside is reedy st the seme time and thus does
not require the use and cere of the crop in tne frame. in growing
asparagus under cola-frames tnere is a strong tendency for the
crop to run to seed. 4t is possible, however, with the use of some
warminz agent, that the ecrop mighi have been mstured esrlier znd
better results obteined. {n 2 younger bed, otner things being
equal, results would probably have been much more favorsble.

---Qoo-—-






Strawoerry (Fragaria Sp.)

The colc¢ frame of the same type as thoat used for

pcperagus was loceted in the S.E. corner of the Collr3e Straw-

berry patc, 3s shown in dis3ran waich ie on enother p:zge. The
frme w-og pl2ced s0 3= to cover two rovis of Derry 21:1l¢, there
undcr the

hali1z 2201t Jivzz ia e2c¢ch row or = toi-l cf ter plents

framne. ihe variety of berries shich were under the cold frame

wos "3Big hock" wnich is a perfect variety.
The conditions in the pstch are not especially good

owir-to the fsct that the weeds were 2llowed to grow uncnecked, but

an eff ort was mede to keep the weede down inside the frasme. No

cultivation wee given the plants other than the pulling of theweeds.
The method of culture used for the strawberry plot

was the 'matted row', and the plants were gooc vigorous growers

with plenty of runners.
The frame was thorougnly ventilzted on days when the
temper:ture wss such that it would not injure the plants. This
ventilation was accomplished by means of openinz the frgme in the
morning end then replscinz it sgein in the sfternoon soon enough
80 th~t the freme would be wermed before the sun hac disapgesred

for the day.
Up to the time of blos:zoming the plesnts inside of

the frame zppeared to be much more vigorous than those outside the

frame, =2n. blossoms appesred about 4 days esrlier for the ssme var-

iety than those on the outside, but as far as the ripening of the

fruit was concerned it did not seem to ripen more than one or two

days earlier than those on the outsicde. 1t was n ticed that the
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Strawberry plants.
a. grown in cold-frame

b. grown vussiue.



berries in the frcme were somewhat larger tnean tiose outside, and
this may account for the tsrdiness of ripening, as the fruit was
forming much lsrger.

The plants in the frame were very badly infected
with the lesf spot, (dycosphaserella Fragariae), while those outside
were not infected nearly so bad, showing thst the foliage is more
tender or susceptible to this disease or the conditions in the
freme were more fsvorcble to its dewdopment.

Lonclusione:

4t is the opinion of the writers tnhat the use of
cold fremes employed to force the strawberry crop prematurely is
not a profitable venture for tne mearjet gardener. 1t might be em-
ployed by s small grower, but the cost of the frome iz so grest,

wnen compared with the smell gein, that it would not be profitsble.
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-—— ¢

- -—— -




Ventllating the Strawberry Cold-frame.



Rhuberb (Rheum rhaponticum)

Two crowns of tnis plant were selected in a repre-
gsenative section of the college bed and a cold frame, similiar to
tnat used for the estrswberries end asparagus was placed over them.

The s0il in the bed %es a warm sandy losm and the
egposure was csouthernly. Sefore the frame was placed, tne field
hed been thoroughly cultivsted.

ventilstion of this frome was affected in the same
menmr as for the other frames.

On April 28th two represenstive plsnts outside the
frame were selected and from these snd the two inside the frame the
marketsble stalke were eut. From the two outside plants 3.5 1lbs.
were ¢ btained, while from the two on the insice 87 were cut. This
was g0ld to » lensing Grocer st the rate of 6 cents per 1lb., the
grocer retsiling it st 1J cents.

lo obtein & comparison of the acidity content of the
plants outside snd those inside the frame an asnalysis was made of
several stalks from esch source, and it was found that the plants
inside were 42° (Fuller's scale) lower in mcidity content than th-
ose outside.

There was a greater number of atalks.per plent ine
side thzn outside and these were more spindly, the plants on the
outside being shortsnd thick. The plasnts on the inside ware more
agresble to the teste than those on the outside, due, in all pro-
babill ty, to the lower degree of scidity.

From the results obtained with rhubarb it would

17
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sppear to be possible to place the crop upon ghe market from four
to eight days before the erop outside would be resdy to harvest.
After the first cutting, in this experiment, the plants on the out-
side came s2long so fast tnat they were competing with those on the
inside, and, owing to the stockiness of the individuel stslks,
would probzbly give & greatcr yield per plant then those inside the
frame.

From 8 study of the condition of the local market it
appeared thst, providing you csn get the crop on the market a week
earlier than the regular crop, you could obtain double tne price
commended by tne reguler erop, and, in fact, in this case, provided
we COJld.hSVQ placed the rhyberb on the msrket four days previous
to the time we did, it would hsve brougnt from ten to twelwe cents

per 1lb.

—---OOO----
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ilating the Thubary frame

14



Cucumbers. (Cucumis sativus)

with this crop, Sall's ratented i lant Forcers were
employed. =~ warm sandy loam soil was selected just to the na th
of the college rhubarb bed. This soil was plowed and cultivated
previous to our experiment. The plants were of the '.hite tpine'
variety end were started from seed in the green-house by the Hort-
icultural Dept. . hese plants were placed in a row three feet apart
Vver 7 p lents we placed the 35a2ll Foréers, while over two tne box
style was placed .

The plsnts were frozen out twice owing to the fact
tnat the o811l Seed Forcers afforded inadequate protection to the
plants. in two of tha forcers 3nd one of the boxes we placed man-

ure around tne plzcat, but as far as could be sscertained tns did

not meterially affect the results.

Jwing to the fact that this plant is fairly snesi-
tive to high temperstures 8s well as to frost great care was exer-
cised to give the plants proper ventilation, this being accomplish-
ed by removing the glass from the protectors in the morning and
tnen a gein replacing it in the afternoon.

‘onclusions:

Wwe concluded thst the 32ll Seed and f'lant forcers
were not suiteble protectcors for a crop of tais nature because they
bulged at the top allowing -ir between gless and paper. These pro-
tcctors ere acvertised to last any nu=ber of years, dbut in the
jad;ement of the writers tihose uced on thecurumbers will be useless
for next years work. 1ine parzffine peper is not suitable for ex-
posure in all sorts of weather, and this style of protector is sa

light that the wind c2n resdily tip then over or Hlow ihem 3w3y.






The wodden boxes furrished by the wort. Dect. wers much =0.- sult-
avoe for L.iic wuri Aand h2d the advant=ze 11 thrt thsy ware zsoiicr
to ventilate thzn the parafine boxes. The gless can be pulled out

or the boxes can be tipped up wery easily.

Tomatoes {Lycopersicum esculentum)

This crop was trested in the same msnner as the
cucumbers, with the exception that there were not any placed uncer
the box protectors, but sll under the 3all forcers. This crop was
also badly affeeted by the frost snc seversl resettings had to be
made. The plents for these settings were obtained from tne liort.
Dept. hot beds where they hsd been started from seeds.

rlsnts were placed in the same kind of soil as the
cuembe res end were ventilated in the same manner. rlants were set
three feet epart. The same style of protectors were used as for
the cucumbers, and the'same fesult was found with the protectors as
with the other crog.

Sonclusions:

The plants wnich were left in the hot beds and plant
ed in tne open were as large as tne ones protected, thus showing
thzt the protectors used were inefficient as forcers of this erop.

.---OOQ--—-
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Tomatoes
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Tomato plant grown in field.
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rotectors or Forcers over the

Cucumbery.
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siuskmelons {wucumis melo)

ine plants for this crop were obtained from the
fort. Dept. hot beds, and were set in the same kind of soil as

for the cucumbers and tomatoes and were placed sbout four feet

apart. The 3211 “tyle & 44 lielon forcers were employed, these
beinz diffesnt from the ones used for the cucumbers and tomatoes

in thet the top is flat 2nd tne glace is nesrly flat incstead of

beinz nesrly verticle ss in the otner style.
This style of protector seemed to be more efficient

as the plants msde 8 very good srowth, but unfortunstely finsl re-
sults could not be obtsined, owing to the fact that during culti-

vztion of the rhyberb bed the team wss driven through our experi-
ment destroying the plants snd forcers.

C ug s:
Uwing to the shortness of the ;rowtn period, this

portion of the experiment ran it is difficult to come to sny de-
finite eonclusions in regard to the wvalue of this forcer, but it
would sppezr thet thic style of forcer was much more efficient than

tne uprignt style.

----ooo----






ueneral Conclusions:

l-nsparagus cannot be profitsbly forced under glacs.
2-48 a commercial venture it is not wise to try to force strsy-

berries in a cold-frame.
3=-Llhe size of the strawberries was materially increased by the use

of the cold-frame.

4-Foliage under glescs in cold-frames on strawberry plents was much
more susceptible to the leaf spot than that outeside.

£-Two to eiint days cen be gained in the time of merk:ting the
rhubarb ecrop by the uce of the cold-frames.

t-.uslity of rhpberb was improved by tne use of glass.

7-The acid content of the rhubarb in the frame was 42° less thsn

that outcside.
8-iforcing rhubarb by use of cold-frame judged to be a2 profitsble

underteking.
9-Use of paper protectors such ss 3all “eed & rlant Forcers is not

recommended for such plants as tomatoes, cucumbers etc.
1C-wooden boxes fitted with a glass slide are much better.
llelhe flezt style used with the melons proved to be the best type

of p aper protectors.
12-The temperature in tane cold frames was from 20-40° higher than

that outside.
13-Earliness is such an important factor in securing’high prices
that it is a profitable enterprise to start plants uncer glass, but

in thie experiment little was gained by the use of the proteétors

as too meny plants were lost through fromst injury and the plants
that were held in the green-~house and hot beds and were later plant
ed in the open sre just as fer sdvanced 2s those protected by the

protectors.
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Report of the westner Juring tae runninz of our

Txperiment copied from tne U.S. .eatier Suresu repdoris.

Tenperature rrecipitation <{har. of ¢ of possi-

" 4 Legrees <. in inches. day - ble sunsiing
ate mine MmaX. ~.ean.
) April ‘
' 16 36 €4 59 .02 Cloudy 57
! 17 41 71 56 Ne Clear . 98¢
) 18 68 84 79 ) " 63
L 19 3& £ £2 .12 cloudy 14
- 29 38 34 .07 " 3
o2 3u 66 48 ) rt.” 72
"2 4V 6l 59 Ul " 59
23 32 57 44 .0 Clear 92
24 43 61 52 .44 Cloudy 9
25 49 72 69 .66 " 39
26 60 6% 63 .0 st £9
27 47 78 z2 .E5 " 64
, 28 £6 82 69 .10 " 77
f 29 41 62 52 .0€ Cloudy 16
3 35 53 44 .0 Clear 81
w8y
1 U 83 42 oJ Cloudy 39
2 33 6?7 48 .0 Clear 120
/' 3 45 68 55 oJ s t.Cloudy 63
{ 4 51 74 62 .43 (loudy 41
; 5 63 67 60 .0 Lt 22
! 6 44 65 54 ) Clesr 79
.1& Cloudy 49

8 65 52

Clear 93
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