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Studies on Growing Certain Vecetables Flants

in Various Contalners.

Introduction:

Seventeen major truck crops with a value of more
than $250,000,000.00 were grown in the United States in
1928. Of this lot, a large number are started as seed-
lings in individual containers and later transplanted
in the greenhouse for forcing or out of doors for field
or garden crops. This nethod of handling plants is a
coumon practice with progressive growers. Lany types
of plant coantainers are used for this purpose, and grow-
ers and investigators have observed, under certain con-
ditions, that the containers appear to have a direct
influence on the plants grown in them. For instance,
plants grown in paper containers have a tendency to be-
come yellow, as thoush sufferinz from an inadequate
supply of nitrogen when heavy types of soil are used.
Root 1njury also has besen attributed to the influence of
tne container, and peat planting pots have besen reported
by some, as having a deleterious effect on plant growth,
while others claim they have unusual merit as containers
in which to start plants.

Review of Literature:

Knott (1) compared the growth of tomatoes started
in certain types of peat pots and in clay pots. In all
cases the nore desirabls type of growth occurred in the
clay pots. Flunging peat pots in soil or peat moss in-
crzased the growth but did not secure satisfactory results.

Wnhen peat pots were soaxed in licuid manure there was no

marxed increase in size of plants. On the other hand,
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when an amount of liquid manure eguivalent to that taken
up by the peat pots was added to soll in clay pots a 20
per cent increase in size of plants occurred.

Thompson (2), working with peat pots and growing
ten different crops, reports peat pots to be less satis-
factory than clay pots in the same experiment. The
roots falled to penetrate the peat and the hizh acid con-
tent of these pots was considered as a contributory cause
for the unfavorable results. Other workers, EKoyler (3)
and Edmond (4), obtained somewhat favorable results. In
some cases plants grown in peat pots were earlier and
more vigorous than those grown in other types of plant
containers.,

Another investizator, Laurie (5), reports that even
thouzh peat pots were satisfactory from a cultural stand-
point, their use would be nelther economical nor practical
for greenhouse floral crops. 3Better or ecuivalent results
may be obtained by judicious use of bulk peat either as a
component of the soil or as a mulch on the bench or green-
house beds. Another writer (6) states plants were grown
in two types of veat pots and in fiber and clay pots placdal
on open ground in shady places and covered with sand. Roots
grew freely throuzh the peat pots and to some extent throuch
the fiber pots. Iiore nitrates were neceded for the peat pots
than for other typres of pots. This additional plant nutri-
ent supply was compensated for by the ease and rapidity with
which the peat pots could be handled when transplanting.

Krebs (7) reports unsatisfactory results with cabbage



and musixmelons when crown in "Growell"™ peat pots, but
found thsy zrew excellent tomato plants. Growell Pot
Company Inc. (8) claim the acid condition in the "Grow-
ell®™ pots is favorable for horticultural farming; they
are sterile, free of funzus and weed seed; and am highly
absprptive, beinz capable of holdins; ten or fifteen times
v&ﬂrweight in molsture. The pecat has an affinity for
ammonia or will rcadily absorb any nutrient solution
desirable for tie type of plants to be growan. J. F. L.
(9), a grower, reports satisfactory results zrowing

tomato plants in plunged"Growell"™ peat pots. Inott (10)
in discussing paper pots states that a gradual yellowing
of foliagze occurs with a subsequent check in plant growth.
This condition is more prevalent when heavy types of soil
are used; moisture is held in contact with the paper and
decay is more rapid than vhen rorous sandy soils are used.
This worker suggests that psrhaps bacteria working in the
decaying paper rob the plants of nitrate, thus causing

the vellowing foliage and poor growth. Both growers (11)
and other investigzators have noted conditions similar to
those reported by KXnott, and in addition report difficulty
in removing thc paper vbands or pots when trans»lanting

and that more careful handling 1is necessary than for plants
grown in cley pots. Idiiond aand Lewis (12), after experi-
menting with a nutrient solution on cabaze, show that
growth, time of maturity and quality of plants are direct-
1y influenced by the presence of rcadily available nutri-

ents. They su:igest, from their results, that zradually






availeble nuirient mst:riczls a2y be applisd in comvina-

tion early in ths season with satisfactory results.

worxed to be more sensitive to alkalinity than to acidi-
ty, and stetes that any detrinental effects of untreated
acid soil seemed to be due more to improper nutrient

conditions than to the acidity itself.

oxperiment With Lettuae

llaterials and lethods:

Grand Rapids forcing lettuce wes grown in flats
from which plants of uniform size and vigor were select-
ed and grown in several types of plant containers, namely:
Clay pots, paper pots, "Neponset"™ paper pots, "Fertex"
fiber pots, paper bands, wood bands, "Peco" peat pots,
"Growell"™ peat rots and "Fertex Sparkling Red" pots.

Twenty pots were included in each treatrment. The
potted plants were placed on a greenhouse bench {fron
larch 2 until April 6, a period of 35 days. On April 6,
10 rlants from each group, selected as representstive,
were cut and velzhed. The reraining 10 plants of each
group were transplanted into the cold frawe bed, renaeining
thiere from April 6 until llay 5, a period of 29 days.

The peat pots anda "Fertex" fiber pots were set into
tlie cold frame bed with the plants. Other types of con-
teiners were removed from the ball of roots and soil and
no fragnents ol paper or wood went into the bed with the
plants.

The time plants were in pots (liarch 2 until April 8)



is designated in tables and discussions as the "potting
stage" and the period they were zrown in the cold frame
(April 6 to llay 5) is designated as the "cold frame staze."

The containers with various methods of treating them are

listed in table 1.
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Table 1. Conteincrs and Treatnents Included
in the Lettuce Zxperiment

Series Containers Treatments

No.

1. Clay pots (4")--——=-coc--- Untreated check.

2. "Neponset™ paper pots----- Untreated.

3. "Growell" peat potS---w=-- Untreated.

4, Paper banis-~=-—ceccceccca- Untreated.

5. "Peco" peat potS---e------ Untreated.

6. Paper pots---=—--ccncecca-- Untreated.

7. "Fertex" fiber pots—ce-we= Untreated.

8. Beechwood bands-=e=-e=—w—=- Untreated.

9, Basswood bands=----===cc=- Untreated.
10. "rfertex Sparkling Red" Pots-Untreated. (Clay pot substitute)
11. "Neponset" paper potS-=--=- Paraffin treated.
12. Paper bandS-----—=-c—cecaaca- Paraffin trzated.
13. Paper potSe----ccccacccca- Paraffin treated.
14, Bzechwood bandsS-=--~ec—-w-- Paraffin treated.
15. Paper potS-=ccemccaccaas -=-Lime treated.
16. "Growell" peat pots----w-- Lime treated.
17. "Peco"™ peat pots--—-=—e-e=- Lime treatcd.
18. Paper bands-=---=eccecccca- Lime treated.
19. "Neponset" paper potS—-==- Lime treated.
20. Bsechwood bands-==~e-e-u-= Lime treated.
2l. "Peco" pzat pot8e--c-enewe- Soaxed 1n nutrisnt solution before

using.
22. "Neponset"™ paper pots----= Peco nutrient treatment on plants.
23. Paper bands-----=-ceec-ce--- Peco nutrient treatnent on plants.
24, Paper pots----~--ccccacaaa Peco nutrient treatment on plants.
25. "Fertex" fiber pots---==-- Peco nutrient treatment on plants.
26. Clay pots (4")=----mcceae= Peco nutrient treatment on plants.
27. Beechwood bands---==-===a- Peco nutrient treatment on plants.
28. "Growell" peat pots--=-==- Socaked in nutrient solution before.
‘using.
29. "Neponset"™ paper pots-—---- Growell nutrient treatment on plants
30. Paper bands----------cwcc=- Growell nutrient treatment on plants
3l. Paper pots---==---cccreuaa Growell nutrient treatriecnt on plants
32. "Fertex" fiber potS--===-- Growell nutrient trecatment on plants
33. Clay pots (4")----=cecceem Growell nutrient treatment on plants
34, Beechwood bands=--===co-=- Growell nutrient treatment on plants
35. "Peco" peat pots—-==c-eeea- Plunged in sang.
36. "Growell"™ peat pots------- Plunged in sand.
Note: 20 containers were included in each treatment;

4" size being used throughout.



Nutrient Solution.
A nutricent solution which was found satisfactory
by Edmond and Lewis (12) in an earlier experiment with
cabbage, was used in this e:iperiment. The solution was

made up as follows:

1. Celcium nitrate (Ca(NO3)g)--=---- 200 grams
lLlade up to
Potassium nitrate (KNOz)-------= 50 grams 2 liters.
Potassium chloride (XCl)=-====-- 25 grams
2. Llonopotassium phosphate (KH2P04)50 grams---made up to
2 liters.
3. liagnesium sulphate (1igS04)----==-- 50 grams--made un to
2 liters.

The adbove stock solutions were prepared for applica-
tion by placing 100 cc. of each in a 7-liter jar, with
ordinary tap water added to fill jar. Iron was supplied
by adding 14 cc. of a one ver cent solution of ferrous

citrate to each 7 liters of solution.

Treating Pots.
Nutrient Treatments.

Ten "Peco"™ peat pots and 10 "Growvell" peat pots were
selected at random Trom the pceat pots used in the =Xxperi-
ment. These pots were thoroushly saturated with the nu-
trient solution described above. The peat pots were allowed
to dry, drip free, were weizned separately, and the averaze
weight per pot was calculated and recorded as indicated in

Table 2.



Table 2. Averase Dry Veishts of Pcat Fots and Average
Weights of Peat Pots Saturated with Nutrient Solution.
Averaze Averagze Nutrient Fercentage
dry veiznt per solution increase
weisht ©pot after taken up in weigzht.
per pot nutrient by pots.
trecatment
gr. gr' gr.

1. "Peco" peat notls 43.6546 338.6825 295.0279 ©575.8

2."Growell" peggts 31.2465 164.5579 134.1887 329.4

All peat pots were treated before using. The weignht of the
nutrient solution absorbed, as shown in the table, was used
as a vasis for makinz nutrient treatments on other types of
containers. Treatments on other tyres of containers viere
started two weeks after plants were potted.

In one series, each plant was treated with nutrient
solution ecuivalent to that absorbed by "Peco" peat pots,
applying 50cec. on clternate days until the amount desig-
nated in Table 2 had been arplied. (In discussions, and
in tables these treatments are designated as "Peco  Nutrient
Treatment™). A similar series of treatments were made,
based on the amount of nutrient solution absorbed by "Grow-
ell" veat pots, and are designated in tables and discussions
as "Growell Nutrient Treatment."

Lime Treatments.

Lime treatnents wers made by thorourhly soakinz the

containers in a saturated lime (CaCOgz) solution.
Paraffin Treatments.

Pararfin treatments were made by dipping the containers
into a tanit of melted paraffin.

Determination of pH. Values of Containers and

Other Liaterials Used.






Seven containsrs wers selectsd ¢t random from
among each of the various tynes of contaisers used.
These contailaers were oven treatzd at 95°C. for =
period of 36 to 48 hours, aftcr w:iich they vere fine-
1y pulverized and a sample taken from each and placed
in a closed specimen bottle to be used in making the
pd. determinations. Three grams of each sanple were
placed in separats beakers with 150 ce. of distilled
water. Tie conteats of the. bea.ers were stirred vig-
orously to moisten thorouzhly all particlss ol the
sample, thus insuring maximum extraction. after a
period of 24 hours the extracts were filtered off and
used in making the pH. determinations. Othcr waterials
used wvere treated the sane as the containers. Paraffin-
treated containers were excluded from the oven treatment.
The Coloronmetric llethod of determining pH. values was used.
an average of the pil values of each type of con-

tainer or material used is shown in Table No. 3.
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Table No. 3. Showing pH. Values of Contuiners

and latzrials Used.

Containsr
or

llaterial Treatnents pH. Reading
1. Clay potsS--——=—--cceceeenaa New-Unused-——==m===m 7.8
2. Basswood bands------=--=- -Untreatede—-==-=-—=c== 6.6
3. Beechwood bandsSe-----—-===- UCntreated--=----=---=- 5.7
4,"Neponset" raper pots------Untreatede-===--=e=a- 6.8
5. Paper bands—=-—=m——ceeee-- Untreated----~------= 5.9
6. "Fertex" fiber pots------- Untreated--—=-=-=-=== 8.4
7. Clay pots—==vmmmecncncaa——- 01ld-Used-=-========= 3.6
8. "Peco" peat pots-------=-- Untreated-----====-- 4.0
9. "Peco" peat pots---------- Line treated-------- 6.9
10. "Peco" peat pots-====-=<==Nutrient treated----05.0
11. "Peco" peat potS—=-===-e-- Usede-=m—m—eccmmmeeae 4.5
12, "Growell" peat pots---=--- Untreatede—==--=—==—-=- 4.5
13. "Growell" peat pots-=-—-=-==- Lime treated---==-==- 6.5
1l4. "Growell" peat pots------- Nutrient treated----6.0
15. Beechwood bands-==--==-==-= Paraffin treated----5.6
16. Beechwood bandS=——=====-- m==Iime treatede-—eeem—=- 6.5
17. "Neponset" paper potS-===- Paraifin treated----6.6
18. "iieponset" paper pots—-===- Lime treatcd=-—-====- 7.8
19. Potting soll----eeeeceeaa- Untreated=-====-e-ee= 7.0
20. Potting soil 1/5 lime treated liichigan peat---7.5
2l. Liichizan peat-=-=—==ac—caa- Untreated —===e====- 4.8
22, liichi~an peat--=ce-mmeeeaa Lime treatede~m—=====- 7.1
23. German pe@t--—-—=--eecace—aa-- Lime treated-------- 7.0
24. German pe@i==~=-=--=-ece-- Untreated-—=-emeeae- 3.7
25, Nutrient Solution-=------cemmcmcmccmcccecee 6.6
26. Paper pots-Used-Decayed-----==--cccemccamaaaa 7.1

27. "Peco" peat pots-Used-Plunzed in neutral sand-4.6
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Plate '_!_. Figs.l-&.- Lettuce plants grown in ordinary
potting soil in (1) untreated clay pots, (2) untreated
"Peco" peat pots, (3) untreated "Growell" pots and (4)
untreated "Neponset™ paper pots.
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Presentation of Results.

The results set forth in this paper are vased

primarily on: A. The comparative averaze wel-ht of

plants at the end of the potting staze, or whea re-

moved from the containers and set into the cold frame

bed

; B. The comparative weight of plants at the end

of the cold frame stase, or at the time the plants

were harvested; C. The percentaze of increase in

welzht of plants durins the cold frame staze, or the

increase in weizht of plants after they were removed

from the direct influence of the containers.

in

No.
1.
2.
5.
4.
S.
6.
7.
8.
9.
10.

The results with untreated containers are shown

table 4.
Table 4. Influence of Untreated Containers on
Growth of Lettuce.
Averase Average Percentagze
welght weizht of increase
ver plant per rlant in weight
at end of at end of during the
potting cold frame cold
stage stage frame stagzge
gr' gr.
Containsrs Treatments
Clay pots (Check)--Untreated--9.55 213.5 2135.6
"Neponset™ paper prots-Untreated-3.1l5 147.8 4592.0
"Growell"™ peat pots-Untreated-3.61 127.7 3437.3
"Fortex Sparkling Red"lUntreated-4.13 153.3 3369.7
Paper bands-=--=--=== Untreated--6.90 230.0 3233.3
"Peco™ peat pots----Untreated--8.00 233.9 2848.7
Paper pots--=--wee-- Untreated--5.94 172.5 2040.4
"Fertex" fiber pots-Untreated--12.66 264.3 1908.7
Besechwood bands----- Untreated--20.26 321.9 1488.8
Basswood bandg------ Untreated--26.03 368.0 1313.7

1. A pot devised as a substitute for clay pots.

Discussion:

"Fertex™" fiber pots (No. 8) and wood bands (No. 9 and
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No. 10) produced markedly heavier plants than clay pots
(No. 1) durinz the potting staze, while the clay pots
(check) produced heavier plants during this stage than other
types of containers. Plants grown in "Fertex" fiber pots
and in wood bands also produced heavier plants during the
cold frame stage and showed lower percentaszes of gain
after beinz removed from the effects of the containers,
than did plants grown in untreated clay pots. In other
words clay pots had a slightly retarding effect on plant
growth when compared with "Fertex™ fiber pots and wood
bands.

The wood bands contained a greater volume of soil
than other containers and it is claimed that nutrients are
contained in the "Fertex™ fiber pots. These conditions no
doubt have been responsible for the nore vigorous growth
of plants in "Fertex" fiber pots and wood bands. 3Beechwood
bands decayed to some extent and the soil adhered badly to
the wood resulting in some root pruning when removinz this
container from the ball of soil. Basswood bands remainesd
free from decay or fun us attack durin: the poitting stace.
The soil did not adnere to the wood, but serarated cleanly
and no root injury occu-red. The basswood bands were clean,
unharmed, and in excellent condition for further use while
the besechwood bands broke anart readily whea removed from
the ball of soil and were useless. The superior results
secured with basswood bands (No. 10) over bcechwood bands
(No. 9) may be attributed to the fact that basswood bands
withstood decay, thus reducin:: bacterial or Junszus devel-

opment and tiie clean separation of soil and wood resulted
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in less disturbance of roots when transplanting.

"Neponset" pots, paper rots, peat pots, and paper
bands show a decidedly retardin- effect on growth of
plants during the pottinz staze, when compared with
plants grown in clay pots. In each case the percentaces
of 1ncrease in size of plants during the cold frame
staze is mariedly greater, indicatinz that these con-
tainers to have a more deleterious effect on plant
growth than untreated clay rots.

Apparently the greater the retarding éffect, that
is, the smaller the plants were in the containers during
the potting staze the greater was the percentage of in-
crease in weisht when the plants were removad from the
influence of the container. In other words there vwas
no long continued residual effect from these containers,
as the plants, when removed Irom their irmediate in-
fluence, at once bdbegan to make rapid growth.

These results conclusivzsly indicate that containers
have a direct influence on the plants grown in themn.
This influence is deleterious to a marked dezree in
certain of the containers. Those containers havinz the
least retarding efrect on ths csrowth of lettuce plants
during the potting stazes also produced the heavier nore
profitable plants When‘harvested at ths end of the cold
frame staze.

Nutrient Treated Containers.

A seriess of containers were soaked in nutrient solu-

tion before usinz &nd the results compared with nutrient



treat=d plants ~rown in sinilar containers and in un-

treated containers,as shown in Table No. 5.

in Nutrient-Treated Containers with Nutrient-treated

Table No. 5. Comrvaring the Growth of Lettuce TFlaats

Plants and Untreated Containers.

I‘:O .
1.
2.
3.

&,
S.

60
8.
90
10.

11.
12.

13.

14.
15.

16.
17.
18.
19.
20.
2l.
22.

Averaze
welsht
rer rlant
at end of
cotting
stage
Contalners Treatmcats o8 o
Clay pots Untresated (Chcekx)9.55
Clay pots-with "Peco" nutrisnt
treatment on plants-----=-=- 18.11
Clay pots-with "Growell" nutri-
ent treatzent oa planats----= 11.60
"Peco" peat pots untresated----- €.00

"Peco" peat pots scalied in nu-
trient solution terfore using-16.66
"Growell" peat rots untreated-- 3.61
"Growell" peat pots sozked in
nutrisat solution before using-13.20
Beechwood bands untreated—=--=- 20.26
3eechw:od hands with "Peco™ nu-
trient treatment on plants---30.26
Beechwood cands with "Growell
nutrientv treatnent on plants--22.90

Paper bands--untreated--------- 6.90
Paper vands-with "Peco™ nutricnt

treatrients on rlants---==w-=-= 20.63
Paper banas-..ith "Growell™ nutri-
ent trestrents on plants------ 20.12
Paper pots-untreatzd-=----=== -= 5.94
Paper vots-with "Peco" nutrient

treatiients on plants-=---cew-- 19.80
Paper pots-with "Growell"™ nutri-

ent treatnents on plants------ 19.02
"Neponset" paper pots--untreat-

2d 3.15

"lleponset™ paper pots-with "2zco"

nutrient treatients on plants--5.14

"Neponset"™ paper pots with'Grow-

ell"™ anutrient trezt.ents on nlants 4.03

"Fertex" fiver pots-untrcated---12.66

"Fertex™ fiber pots-with "Peco"
nutrient treatisents on plants-18.00

"Fertex"™ fiber pots-with "Grow-

ell" nutrient treat:ients on

plantg-=----ccrr e 17.32

Avera-e Pcrcentage

welght
per
plant
at end
of cold
frame
staze
cT.
213.5
299.7

259.4
£35.9

331.0
127.7

230.7
321.9

415.0

325.6
230.0

375.8

358.8
172.5

366.2
<91.3
147.8
208.2

185.3
264.3

304.0

276.0

incresse
in weicht

during
cold frame
stazge

2135.6
1554.5

2136.2
2848.7

2006.8
3437.7

1647.7
1428.8

1271.4

1321.8 .
3233.3

1721.6

1683.3
2040.4

1749.4
1431.5
4522.0
3989.95

4495.5
190s.7

1588.8

1493.5



14a

Plate II, Iigs. 5-8,- Lettuce plants grown in
ordinary potting soil in (5) untreated clay pots,
(6) untreated paper bands, (7) untreated paper pots
and (8) untreated beechwood bands.



Discussion:

Nutrient treatments have resulted in marked in-
creases in peight of plants durins the po'ting stace,
wnen compared with plants grown in untreatsd containers,
in every case, excepting with "Neponset™ paper pots.
These gains are most promnounced on peat and paper con-
tainers. "Neponset"™ paper pots gave very unsatisfac-
tory results untreated, or with nutrients applied on
plants (No. 17, No. 18 and No. 19), yet marked increases
in percentaces of gain occurred durin~ tiie cold frame
stare, aftsr removal from the influence of the pot.

The heaviest plants grown durinz the potting staze
and during the cold f{rame stage and the lowest percent-
ege of gain in weight after removing the influence of
the containers is shown for wood bands (No. 8, No. 9,
and No. 10), indicating these containers to have less
influence on plant growth, under conditions of this ex-
periment, than other containers used.

T1ie percentage of increases is much less pronounced
when nutrients were used than for untreated contziners
and it appears that any deleterious effect on plant
growth that may be due to the containers themselves may
be overcome, to a considerable dezree, by the use of
nutrients. 1In other words the materials of which the
containers are made may, throush absorption, deprive the
plants of the necessary nutrients, thus causinz the plants
to appear subnormnal in size. Soil organisms active in
breaiking down the materials of wnich the containers are

rmade may utilize tihe nutrient materials to such an ex-
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tent as to retard plant :irowth. It appears to be a

definite nutrient problem for when nutrients are provi-

ded, »lant development proceeds in a normal manner.
Zffect of Containers op ¥Yi

Value of Produce.

Calculations were made from the data in Tables 4
and 5 to show the comparative value of untreated con-
tainers and nutrient-treated containers, based on yield
and cash returns from each. Iutrient treatments were
mnade as described on paze 7. The plaats were all grown
in containers for an equal lenzth of tire and in the
c0ld frawe for an eqguzl period. When harvested at the
end of the cold frame staze the lettuce was sold for
.075 cents per pound. Conparative yields in pounds and
cash returns for lettuce from untreated and treated con-

tzainers are shown in table 5-.i.
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Plate EII- Figs. 9-12.- Lettuce plants grown in
ordinary potting soil in (9) untreated elay pots,
(10) untreated "Fertex" fiber pots, (1ll) untreated
"Fertex Sparkling Red™ pots and (12) untreated
basswood bands.
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Table 5-A. Comparative Yields and Cash Returns
from Lettuce Plants Grown in Untreatz:d Containers and
in Nutrient Treated Containers; with Percentaze of
Increase in Cash Value of Produce Due to the Nutrient
Treatments.

Yield Cash re-Yield Cash Percent of
10 turns 10 returns 1increase in
plants 10 plants 10 cash returns

1lbs. plants lbs.plants dve to nu-
trient treat-

No. Containers. ments.
1.Beechwood bandS=---- 7.08 $0.531 8.14 0.609 12.80
2.Basswoos bands--===- 8.09 . 607 8.09 .607 Untreated
3.Paper bands----==--- 5.06 379 8.09 .607 37.56
4."Peco™ peat pots----5.19 . 389 7.72 .580 32.93
5.Paper pots---=-=c<=- 3.97 .284 7.23 .542 47.60
6."Fertex™ Fiber pots-5.81 «435 6.38 .518 16.02
7.Clay pots(Caeck)----4.70 « 353 6.15 .416 23.59
8frowell"™ peat nots--2.81 .210 5.07 .380 44.77
9."Neponset" paper pots3.25 .243 4.33 325 25.283
10."Fertex Sparkling Red"
pots-3.371 245 3.37 .245 Untreated

1 Clay pot suvstitute

There is no doubt but that under conditions of this
experiment, untreated wood bands have produced outstandingly
better lettuce plants than other untreated contal ners used;
with basswood bands producing remarkxably heavier plants than
the becechwood bands. Plants grown in beechwood bands show
satisfactory gains from nutrient treatments. The rencarkable
response of plants, grown in paper and peat containers, to
nutrient treatments seems to indicate that these types of
containers must have & constant surply of readily available
nutrients present if profitable plants are produced. Plants
grown in untreated basswood bands show practically as great
a yield and cash return as those grown with nutrient treat-
rments in beechwood bands. From these results, it arpears,
the plants grown in the wood bands were making nearly maxi-

mum growth, therefore, they show less response to the nutri-
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ent application than plants r=turded or set back because
of the iafluencc o viie containers in which they were
grown. "Fertex™ fiber pots, "Peco"™ peat pots &and raver
bands show yields above the averaze of thie untreated
containers. Plants grown in the "Fertex"™ fiber pots made
comparatively small response to nutrient treatments and
have yielded above the averase in the nutrient-treated
series., Clay pots have ylelded below the averaze in
both the untreated series and the nutrient-treated series.

from the results of this experiment lettuce plants
were most satisfactory when started in wood bunds and
paper bands indicating, perhaps, that band types of con-
tainers are more satisfactory for certein plants than
pots.

Lime-Trecated Containers.

A szries of containers were soaxed in a solution of

lime (CacO until thorourhly saturated and the results

z)
compared with untreated containers.



Plate V. Fig 20.- Showing characteristic top and
root growth of lettuce plants grown in "Growell"
peat pots, plunged in sand during the potting stage.
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Tahle 6.- Effect on Ggrowth of Lettuce of Treating various
Plant Containers with Lime

- -—¥oPazre——averase Fercentage pH.
weicsht velsht of increase Reading
per vlantrer plantin wei: ht
at endaf at end during cold
potting of cold fraue stage

stage frame
stage
No. Containers Treatiients or. 29 o8
I.Paper pois-Lime treated 4.61 274.4 5852.2 6.6
2. FPaper pots-Untreated 5.94 172.5 2040.4 5.9
3.Paper bands-Lime treated 5.33 205.3 3750.4 6.6
4.Paper bands-Untreated 6.90 230.0 32333 9.9
S."Neponset"
paper pots--Lime treated 3.48 76.6 2101.1 7.6
6."Neponset"
paper pots--Untreated 3.1 147.8 4592.0 6.8
7.Be=zchwood
bands-e====- Lime treatedl6.33 341.4 1¢90.6 6.5
8. 3zechwood
bands----=- ZUntreated 20.26 321.9 1438.8 S.7
9."Peco™ peat
rots---=--= Lime treated 5.62 212.0 3824.4 6.9
10."Peco™ peat
pots—===—-- Untreated 8.00 233.9 2848.7 4.0
11."Growell"
reat pots-Lime treated 3.33 1s1.1 3338.4 6.6
12."Growell™
peat pots--Untreated 3.61 127.7 3437.3 4,5
Discussion:

Treatins plant containsrs with lime water before using
has in nearly every case raised the pH. value of the con-
tainers near to that comnmonly considered the optimum (slight-
ly acid) for growth of lettuce; yet in general a returding
influence on plant growth has been evident during the pot-
ting stage, when compared with untreated containers. Cor-
respondingly greater percentages of increase in wel sht of
plants occurred durinz the cold frame stage after removal
of the effects of the containers.

From these results it is evident that lettuce may be
grown in relatively low acid media under certain conditions,
such, for instance, as the untreated peat planting pots

(No. 10 and No. 12).
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The '"Peco™ peat pots in this instance had a pH. value of
4.0, yet when plunged in neutral sand and used to zZrow
lettuce duriag the potting stage the pH. value was raised
from 4.0 to 4.6 (No. 27-Table ,;2). It appears that the
acidity of the containers was not greatly changed during
the potting stage and probably would not be changed to
any extent durins the cold frame period; therefore, the
low pH. values had a less deleterious eifect on plant
growth than those just below the neutral point as in
treatment No. 9 and No.ll.

Line treatments in tnemselves probably have created
a more nearly optimum condition in the containers for
the activity of soll organisms. Consequently, they have
consumed correspondincly greater amounts of availadle
nutrients in the lime-treated rots, thus retardinz plant
growth durinz the potting stace. Waen, however, the
plants were all placed in the cold frames under conditions
in which plant nutrients were abundant plants grown in
lime-treated containers or in lime-treated plantins pots,
in general, show remarkably greater percentazes of increase
in weizht than plants grown in untreated containers. I¢,
therefore, a~pears that the pH. factor of a container may
be only indirectly responsible for poor plant growth and
in any ocase the condition may be readily overcome by the
vresence of nutrient materials. This is indicated by re-
sults with nutrient-treated containers (treatments 5 and
7, table 5) wherein it is shown that any detrimental ef-
fect that may be due to tne low acid reaction of the peat

pots 1s overcome to a2 marked degree by nutrients.
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On the other hand, "Fertex" fiber pots (treatwents 21 and
22, table 5) with alkaline reaction show also an increase

in weight of plants when nutrients are anplied.
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Plate V., Fig 21.- Showing characteristic top and
root growth of lettuce plants grown in "Peco" peat
pots plunged in sand, during the potting stage.
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Paraffin-Treated Containers.,

Certain investigators have suggested that yellowing

foliage and poor growth of plants in paper containers as

possibly being due to the consumption of nutrients by the

ba@iteria in the decaying paper.

To prevent the decay of

containers and possibly eliminate yellowing foliage and

poor plant growth, several types of containers were dipped

in melted paraffin before using and the effect on plant

growth compared with untreated containers (Table 7).

Table 7.- Comparative Results Obtained with Lettuce Using

Paraffin-Treated and Untreated Containers,

Average Average Percentege

weight weight of increes

per plant per in weight

atend of plant at Admring cold

cold frame end of frame

, stage cold frame stage

No., Containers Treatments. gms . stage, gms,
1. "Neponset" paper pots--paraffin treated 3,61 173.3 4700,6
2, "Neponset™ paper pots--untreated 3.15 147.8 4592.0
3. Paper bands paraffin treated 6,36 214.6 3274,2
4, Paper bands untreated 6.90 230,0 3233.3
5. Paper pots paraffin treated 6,28 184,0 2256,.6
6. Paper pots untreated 5.94 172.5 2040.4
7. Beeshwood bands paraffin treated 15,91 325,7 1947.1
8. Beechwood bands untreated 20.26 321,9 1488.8



The paraffin-treated containers remained clean and free
from decaj or discoloration throughout the potting stage.

(See #47 Plate VI, #52 Plate VII and #57 Plate VIII). In no
instance noted dd roots penetrate the paraffin-treated
materials, These treatments, however, had a slightly retard-
ing effect on plant growth during the potting stage, when
compared with untreated containers. In every case plants
grown in paraffin-treated conteiners show a greater percentage
of increase in weight during the cold frame stage or after
removal from the direft influence of the containers than is
shown for plants grown in untreated containers,

Slight discoloration of roots occurred in paraffin-treated
"Neponset™ pots and in paper pots,due, no doubt, to the fact
that drainage vents were not made in these containers after
dipping in paraffin., Further, it is probable the paraffin
treatments reduced aeration of soil and roots which together
with the lack of drainage have been factors causing the

unsatisfactory results with paraffin-treated containers,

‘Peat Pots Plunged in Sand,

xnott 1)

concludes plunging peat pots in soil or peat poss
did not give satisfactory results. In this experiment peat pots
were plunged in neutral sand and ocompared with untreated peat

pots. The results are shown in Table 8.
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Table 8.~ Comparative Results with Lettuce Grown in Plunged
Peat Pots and Untreated Peat Potse.

Average Average Percentage
weightpr weightpa of increase
plant at plant at in weight

end of end of during cold
potting ocold frrme frames stage
No. Container Treatments stage,gms. stag=.gns.

1., "Peco" peat pots,plunged in sand 4,00 177.0 4325,0
2. "Peco" peat pots,untreated 8.00 235,.9 2848.7
3. "Growell™ peat pots,plunged in sand 4.83 185.4 3738.5
4. "Growell" peat pots,untreated 3.61 127,7 3437 .3

Seven~-inch clay pots were used for this experiment. The
peat pots were soaked in tap water, allowed to dry until they
could be handled without erushing, at which time the plants
were set into them., Moistened sand was placed in the bottom
of the clay pots. The peat pots with plants were placed in the
clay pots and more moistened sand filled in around and just
covering the peat pots (Figs. 60 and 62, plate IX).

Untreated "Psco" peat pots (No.2) grew better plants than
when plunged in sand, as in No.2, during the potting stage. A
reverse condition occurred with "Growell™ peat pots (Wo. 3 and
No, 4), in which case the plunged pots produced better plants
during the potting staze. It is evident, however, that plung-
ing peat pots in this experiment had a greater retarding effect
on plant growth, as in both cases the plants grown in plunged
pots during the potting stage show greater percentages of increase
in weight during the oéld frame stage when all were under

similar conditions,
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Plate VI. Figs 45-49.- A series of lettuce plants
grown in "Neponset" pots. Number 45 was treated with
lime before using; number 46 was untreated; number
47 was paraffined before using; the plants in number
48 received the "Growell" nutrient treatment; the
plants in number 49 received the "Peco™ hutrient
treatment. Note the relatively small differences
between the plants.
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Roots grew freely through the "Peco™ peat pots (Fig.21,
Plate E), but did not spread into the sand. The roots coming
through the peat were coarse with few florous or hairy roots
present., A few coarse rhizome-like roots penetrated through
the "Growell" peat pots. (Fig. 20, Plate ¥). These too,
clung around the pot and did not spread into the sand, It
often appeared that roots only penetrated the "Peco" peat
pots through thin or porous spots as in Figure 21, plate E}
In this particular ocase the only roots appearing on the outer
surface of the pot éame through the fissﬂ%-like grevice Just
above the pointer.

The fact that the sand used in this experiment was
slightly alkaline may have been a factor in preventing more
of a root distribution outside the peat pots. These results
may indicate that lettuce has a marked sensitiveness to

alkalinity, as has been shown by Crist.(13)

Study of Tops and Roots at Znd of Potting Stage.

Tops of plants grown in wood bands, clay pots and "Fertex"
fiber pots were normel in color and texture., Those grown in
containers receiving nutrients were noticeably darker green
than normal~plants grown in nutrient treated "Neponset™ ocon-
tainers being excepted. The tops of plants grown in other
types of containers were light in color with thin opaque-like
texture, with a decided yellowing of plants grown in "Neponset™

paper pots,
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A study of the roots of plants cut for weighing at the
end of the potting stage showed a yellowing or brownish
discoloration of roots when in contact with decaying paper
material. This condition was reduced remarkably on nutrient
treated plants, The roots penetrated the paper materials freely
and discoloration was most pronounced where fungus growth was
most abundant, indicating, possibly, a relation between the
fungus development and the diseolored roots. It was further
noted that marked discoloration of roots occurred when the
growing points of roots came into contact with the red coloring
matter in the "Neponseti" paper pots. Observations mmde in this
case showed that roots penetrating these pots would, upon
reaching the colored material, turn at right angles, pushing
between the layers of paper rather than penetrating through
the colored outer layer. As the plants grown in the "Neponset™”
containers were generally poor, regardless of treatments, it is
possible the coloring material may have had a toxic effect on
plants that even nutrients were unable to overcome.

No root injury was noted in wood bands.

Roots ramified throughout the peat pots freely but did not
come through to the outer surface to any considerasdble extent,
except at the bottoms of the pots where moisture was retained
by the boards upon which the pots were placed. Discolored roots
noted in the "Peco" peat pots were more pronounced at the point
where roots passed from the ball of soil into the peat mm terial
than after penetrating the peat. In this case discoloration
of roots may have been due to chemical reactions between the

acid peat and neutral soil.
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No root injury or discoloration was noted in "Growell"
peat pots, yet root ramification was free in the peat material.
The character of the root development within the peat material
and the fact that no root injury or discoloration was noted
in the "Growell" peat would seem to indicate that acidity,
within certain limits at least, may have had only an indirect
effeoct on plant growth,

In brief, it has been shown (Table 5) that peat containers
having relatively low pH. values and "Fertex" fiber pots with
alkaline reaction both give rise to marked inereases in per-
centages of weight of plants produced, when nutrients were
used., Therefore, when nutrients are available in sufficient
quantities to promote optimum plant growth the pH. value of a
container within certain limits is not a factor limiting the
growth of lettuce plants,

Photographisc comparisons of lettuce plants grown in
different containers and with different treatments are shown

in Plates X to X, inclusive,



Plate VIl. Figs. 50-54.- A series of lettuce plants
grown in paper bands., Number 50 was treated with
lime before using; number 51 was untreated; number
52 was paraffined before using; the plants in number
53 were given the "Peco" nutrient treatment; the
plants in number 54 were given the "Growell" nutrient
treatment. Note the well preserved condition of
the paraffined pot and also the very much larger
size of the nutrient-treated plants.

2o



Pot Extract Experiment.

Materials and llethods:

This experiment was conducted to determine, if possible,
the reason why containers seem to have a direct influence on
the growth of the plants they support. Extracts were made of
several types of containers and other materials and applied
on growing plants. The plants used in this experiment, Grand
Rapids forcing lettuce, were started in propagating sand.
Seedlings of uniform size were selected and transplanted in
propagating sand in 4™ new clay pots.

Two hundred twenty plants were potted and divided into
22 lots of 10 each for subjection to treatments, as shown in
table 9., Lach treatment included 10 plants; therefore, 10
containers of each kind were coarg}y ground, and divided into
10 equal portions by weight, from which fresh extracts were
made to be available for alternate daily treatments over a
period of 20 days. llichigan peat and Germen peat were used
in weights equivalent to the weight of 10 "Peco™ peat pots.
The media used in making the soil extract and soil plus one-
fifth Michigan peat were used in weights equivalent to the
weight of new clay pots.

The extracts were made by placing a one-tenth portion of
each material into separate porcelain containers and adding to
each a liter of distilled water. The materials were agitated

frequently to bring about the greatest possible extraction.






Vhen needed for treatments the extracts were drained off
through a wire screen (16 to 1" mesh) and distilled water
added to bring the volume up to 1000 c.c., or enough to

make one treatment of 100 c¢.c. on each of the 10 plants.

Plan of Treatments.

Plants were potted March 24, 1929, and nutrient solution
such as used in the experiment with containers was epplied,
100 c.c. per plant, on alternate days on all plants until
10 treatments had been given; On April 15, 1929, extract
treatments were started, applying 100 c.c. per plant on
alternate days until 10 treatments had been made. Nutrient
treatments were continued over this period on 3 sets of 10
pots each. Each pot was placed in a separate tray to prevent
loss of nutrients and extracts., From lay 5 to llay 26 tap
water only was applied to all containers. The pots were
shifted about at intervals to eliminate or equalize any

possible advantage due to location.

Presentation of Results.

The different extraots, nutrient solution and water only
were compared as to their effects on height and weight of
lettuce plants at the end of a given period. The results are

shown in Table 9.
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Table 9- Crowth of Lettuce Plants ax Influenced by Various
Pot iExtracts.

End of End of Awrage pH. Froentage

extract ztep water weight wvale of increase
treatments treatments par plat of in heighth
Average  Average  when extracts of plants

height height hervested during the
perplant perplemt end of tap water
in centi- in oenti- tap wmater treatment
meters meters treotment
No, Extractse. gns.
l. Nutrient Solution 17,93 23.95 127.5 6.6 +33.51
2, "Peco" peat pots 13.15 10.94 30.8 4.0 -20.20
3. Michigan peat., 13.63 11.43 30.8 4.8 -19.23
4, "Growell" peat pots 12,06 9.52 25.4 4.5 -26.68
5. German peat.l 11.73 9.52 25.4 3.7 -22,16
6, Tap Vater 12,06 10.16 25.4 --- -18,70
7. Soil Solution 11.73 10.78 34,0 7.0 - 8,81
8. Nutrient solution 17.60 23495 128,77 6.6 36,06
9, "Fertex" fiber pots 11.25 8.30 10,5 8.4 -35.54
10, Clay pots (new) 10,46 7.62 19,8 7.8 -37.27
11. Clay pots (used) 14,60 13,15 42,2 6,6 -11.02
12, "Neponset"™ paper pots 10.91 9.52 28,9 6.8 -14.60
13, Paper pots (new) 10.94 8.07 19.5 5.9 -34,32
l4. Beeschwood bands 11.73 8,40 19,8 5.7 -39.64
15. Basswood bands 11.73 7.62 _1B8,8 6.6 -53,93
160 Nutrient SOlution 17.78 24058 m.° 6.6 +38.24
17. Distilled water 1 11.88 11.09 28,8 -~- - 7,12
18, Paper pots (used-deceyed)llL&B 9.19 29,8 7.1 -29.26
19, "Peco" pots (used) 10,94 9.67 22,7 4.5 -13.13
20, Michigan peat .
(1ime treated) 12,52 9.52 25,4 7.1 -31.51
21, "Peco" peat pots
(lime treated) 11.10 7.62 19,5 6,9 45,66
22, Potting soil and 2
1/5 Mich. peat. 10.95 8.89 21,6 7.5 -11.92

1 PH. determinations were not made on tap water or distilled water.

2 Extract No.22, was taken from pots in which cabbage had been
grown; the soil having been mixed with 1/5 its volume of lime-

treated Michigan peat when prepared for the cabbags.

All plants averaged 8.86 centimeters in Reight when extract
treatments were begun.
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Plate VIIT. Figs.55-59.- A series of lettuce plants
grown in Beechwood bands. Number 55 was treated with
lime before using; number 56 was untreated; number
57 was paraffined before using; the plants in number
58 were given the "Growell" nutrient treatment; the
plants in number 59 were given the "Peco" nutrient
treatment,



Discussione.

Growth of plants was uniform during the period nutrient
treatments were made; it slowed up perceptibly during the
period extract treatments were made, and the plants actusl ly
shrunk in size during the following period in which only tap
water applications were made. In several cases shrinkage was
so great that plants were smaller than at the end of the
period of nutrient treatments, or had shrunk below the average
of 8.86 centimeters.

The decrease in size of plants was due to an actual
shrinkage of the leaves. A yellow cast appeared on the
foliage soon after starting the extract treatments. In
those cases showing plants smaller at the end of the extract
exper iment than at the close of the nutrient applications
shrinkage was in evidence before completing the series of

extract treatments.

Effects of Extracts on Plant GCrowth

As would be expeoted, the extracts from wvarious
materials showed different results. With plants uniform in
size when extract treatments were started, nutrient treatments
Nos. 1, 8 and 16 stimulated the plants that they showed marked
gains during the period tap water was used, Plants treated
with extracts from used clay pots, No. 11, showed greater
gains in height during the period of extract treatments

than plants treated with other extracts. The plants were also



Joe.
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heavier when harvested at the end of the tep water treat-

ment, A 11,02 per cent loss in height of plants occurred

with plants treated with extracts from used elay pots during the
period tap water treatments only were made, Clay pots having

. been used several times will have absorbed quantities of plant
nutrients. These nutrients presumably were directly
responsible for the small shrinkage of plants treated with

this extraot.,

Plants treated with an extract of potting soil (No. 7)
show the smallest percentage of loss following the period of
eitract treatments and ranked second in average weight per
plant,

Woolibands and "Fertex" fiber pots, all showing out-
standingly good results in the untreated series of the
pot experiment (Table 4), have shown & remarkably high
percentage of shrinkage during the period of tap water
treatments. The nutrient materials capable of extraction
from the wood bands is so small as to have had no stimulat-
ing effect on plant growth. A deleterious result ocourred
which may have been due to a small amount of toxiec material
in the extract. Under oconditions of the containers experi-
ment this toxic material was absorbed by the soil, con-
sequently very little checking in plant growth occurred.

Untreated "Fertex" pots (No. 8, table 4) produced
excellent plants. The "Fertex" pots extracts had a decidedly

retarding effect; plants were smaller at the end of the tap






water treatment than at time of completing the nutrient
treatment. A shrinkage of 35,54% in height ococurred during
the tap water treatments. There appeared to be a glue or
sizing filler in these containers which may have acted as

a factor retarding growth of plants treated with this
extract, Extracts No., 12 from "Neponset™ paper pots which gave
very unsatisfactory results in the containers experiment
show results in the extract expsriment very similar to
those secured with water only (No. 6 and 17). These pots
appear as though treated with a light oil or paraffin.

The material floated freely during the short periods

given to making the extracts; ths water was not discolored,
and as a result, any toxic substances present may have not
been made availabls,

Distilled water treatment (No.l7) following the period
of nutrient treatments, show a remarkably small disturbding
effect on the growth of plants. The percentage of decrease
(7.12%) in height of plants is smaller than for any of the
extracts,

Plants treated with extracts of "Peco" peat pots (Mo.2)
and extracts of Michigan peat (No.3) made greater gains
during the period of extract treatments and were heavier
when harvested than plants treated with other extracts
(used clay pots extracts being excluded). Extracts from

lime treated "Peco"™ peat pots (No,21) and extracts from






~34=

lime-treated Michigan peat (No.20) have given less satis-
factory results than extracts from the same materials
untreated. Plants treated with extracts of "Growsell" peat
pots (No.4) and bulk German peat (No.5) showed a greater
percentage of shrinkage and were lighter in weight when
harvested than plants treated with extracts from "Peco"
peat pots (No.2) and bulk Michigan peat (No.3).

Extract No.22, from used soil (potting soil containing
1/5 lime treated Michigan peat in which eabbage had been
grown) showed a comparatively small percentage of decrease
(11.92%) in height of plants. The only plant lost in the
entire experiment was carried under this treatment--the
loss was due apparently to a fungus attack on roots at
surface of soil.

Extracts from used "Peco" peat pots (No.l9) resulted in
but small shrinkage in height of plants when compared with
plants treated with extracts from new "Peco" peat pots (No.2)
indicating perhaps thet the readily available nutrients had
been washed out during the period of use.

Plants treated with extracts of used paper pots (No.l1l8)
decayed paper pots removed from plants when setting in cold
frames) showed greater gain during the period of extract
treatments and were heavier when hgrvested than were plants

treated with extracts from new paper pots (No.l1l3).
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Plants treated with extracts from new ¢lay pots

(No.10) made less growth than plants treated with other

extracts during the period extract applications were made

and a shrinkage of 37.27% in heighth of plants occurred

during the tap water treatments,

Effect of pH., Factor on Plant Growth

To what extent the pH. of the extracts used has in-

fluenced plant growth is doubtful; however, Table 10

presents some interesting data on this question,

Table 10,- Some Effects of pH., on Growth of Lettuce Seedlings.

Percentage Average pH.
of shrinkage weight value
in height per plant of
of plants when extracts
during the harvested
tap water end of
treatments tap wmater
treatments,
No. Extracts of: guns.,
l. Basswood bands 53,93 16,8 6.6
2., Lime-treated "Peco"™ peat pots 45,66 19,5 6.9
3. Beechwood bands 39.64 19,5 5.7
4, New Clay pots 37,27 19.5 7.8
5., Clay pots (used) 11.02 47,2 6.6
6. Tap water 18.70 25.4 ———
7. "Fertex™ fiber pots 35.54 19,5 8.4
8. New paper pots 34,32 19.5 5.9
9. Lime-treated }Michigan peat 31.51 25,.4 7.1
10. Decayed paper pots used 29.26 19.5 7.1
11, Potting soil 1/5 lime-treated 11.92 21.6 7.5
liichigan peat (used)
12, Distilled water 7.12 28.4 —







Plate TX., Figs. 60-64.- Lettuce plants grown in (60)
"Growell™ peat pots plunged in sand in large clay pots,
(61) untreated "Growell" peat pots, (62) "Peco" peat
pots plunged in sand in large clay pots, (63) untreated
"Peco™ peat pots and (64) ordinary clay pots.



It was assumed when starting these studies that,
perhaps, the acidity of eertain containers may have been
a factor retardihg growth of plants. In the above table
high percentage of decrease in height of plants, and
light weight of plants seem to be more or less closely
related to neutral or slightly alkaline pH. values,
Exceptions occur; for instance, extracts from beechwood
bands (No.3) and from new paper pots (No.3) have a rather
low acid reaction yet plants produced show high percentages
of decrease in height and light weights when harvested.

New and used clay pots present a further exception. . During
their period of use the used clay pots (No.5) have absorbed
quantities of nutrients., These nutrients given up in the ex-
traots have stimulated plant growth, producing heavy plants
and.reducing the‘pirbentage of decrease in height of plants
to a remarkable degree. 'The new clay pot material (:lo.4)
having no nutrientg produced plants of light weight with a
high percentage of shrinkage in height,

The results shown in the above table indicate that
neutral or slightly alkaline pHd. values, in general,have a
greater retarding effect on growth of lettuce plants than V
lower pH., values, as has been claimed by Crist(ls).

The results with the new and used clay pots show that
when other conditions were similar, the effects of the pH.
value of a medium on plant growth may be limited to some

extent by the presence of nutrients. Evidence was presented
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in the containers experiment showing that pots of relatively
low acid reaction and those of neutral pH. value produced
remarkably better plants when nutrient treatments were made
than when untreated. In other words, the pid. factor, within
certain limits, had only an indirect influence on the growth
of lettuce plants. 'hen available nutrients were present in
sufficient quantities to promote normal growth, the pH. factor
within these limits was not important,

Following the carry-over stimulating effects of the
nutrient treatments there occurred, shortly after starting the
extract treatments, a decided checking in growth of plants.
This check in plant growth may have been due to toxie.materials
liberated in the extracts, to unbalanced mutrient conditions,
to a complete lack of nutrients, or perhaps to all three con-
ditions. Many of the extracts showed an acid reaction;
lettuce plants grew better when treated with extracts from
peat pots having a comparatively low acid reaction, than when
treated with extracts from the same containers lime-treated.
Therefore, the checking effects of these extracts on plant
growth cannot be directly attributed to acidity, From the
results with the nutrient solﬁtion in this experiment and in
the preceeding experiment with containers, it is safe to con-
clude that a balanced plant nutrient may be depended on to
overcome largely any checking effect he containers may have

on the growth of lettuce plants.
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Plate X. Figs. 70-72.- Lettuce plants grown in (70)
untreated basswood bands, (71) untreated beachwood
bands and (72) ordinary clay pots. Note the well-
preserved condition of the basswood band, compared
with fungus-infected condition of the beechwood band.
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Experiment with Cabbage.

Materials and l’ethods.

The experiment with babbage was ceonducted primarily
to compare peat pots with clay pots and with bulk peat used
as a component of potting soil; and to compare the effects
of different volumes of soil on the growth of the plants
supported.

"Growell™ peat pots, "Peco" peat pots and bulk Michigan
peat were used in the experiment. The capacities of the
"Growell™ and "Peco" peat pots were used as a measure for the
soll used in the volume experiment. The accompanying diaegram
shows method of plunging soil volumes in peat. Golden Acre
cabbage was seeded in flats and seedlings of uniform size were
selected for potting. The same nutrient solution was used,
and treatments were made the same as described for the lettuce
experiment; i.e., plants receiving "Peco™ nutrient treatments
received nutrients equivalent to the amount absorbed by "Peco"
peat pots, and plants receiving "Growell"™ nutrient treatments
received nutrients equivalent to the amount absorbed by
"Growell™ peat pots.

To determine comparative growth all plants were measured
at the time of being placed in the cold frame for hardening.
Ten plants were cut from each series and weighed, as a second
means of determining comparative growth of plants under the
different treatments. Plants were potted February 23, 1929
and placed in the cold frame for hardening lfarch 25, after a
period of 31 days.
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Presentation of Results.

Peat planting pots, clay pots, and bulk peat (used
as a component of potting soil) were compared as to their
effects on the growth of potted cabbage plants. Small
and large volumes of soil, under different conditions;
treated with nutrient solution and untreated were also
studied as to their ocomparative effects on plant growth,

The results are shown in Tables 11 and 12.
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Plate XI. Figs. 1-3.- Cabbage plants grown in ordinary
potting soil in (1) untreated "Growell" peat pots, (2)
untreated clay pots and (3) untreated "Peco" peat pots.
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Table ll.-Comparative Results with Cabbage Plants Grown in
Clay Pots, in Peat Pots and in Potting Soil Mixed
with Bulk Peat,

Heighth  Average of Percent
per plant 10 plants of gain
when Teightpr Inweight
placed in  plant when compared
cold frame} placed in with the

cms, cold frame, ¢lay pots
No. Containers Treatments gns., (check)
l. Clay pots=--potting soil untreated
(check) 14.27 8.10 0.0
2+ Clay pots-="Peco" nutrient treat-
ments on plants 18.68 20.16 + 148.88
3. Clay pots--"Growell™ nutrient L
treatments on plants 17.60 15.33 + 89,25
4. Clay pots--potting soil 1/5 un-
treated Nichigan peat 15,96 12,66 4+ 56,29
5, Clay pots--potting soil 1/5
trea ted Michigan pea t 11.17 7.70 - 4,93

6 Clay pots--potting soil 1/5 untreated

Michigan peat with

"Peoo" nutrient treat-

ments on plants 19,92 20,90 4 158.02
7. Clay pots--potting soil 1/5 untreated

"Growell nutrient treat-

ments on plants 18.71 15.90 - 96,29
8. "Peco" peat pots-- untreated 10.46 5.33 - 34.19
9. "Peco" peat pots-- soaked in nutriet

solution before using 15,24 10.21 4+ 26,04
10, "Peoco™ peat pots-- soaked in lime

solution before using 13,97 6.53 - 18.14
11, "Growell" peat pots-- untreated 12,70 7.00 - 13,58

12, "Growell" peat pots-- soaked in
nutrient solution be-

fore using 15,93 9,40 § 16,04
13, "Growell"™ peat pots-- soaked in
lime before using 11.32 5.03 — 37.90

* Average for 20 plants 4 Averages for 10 plants
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Discussion:
Clay Pots Vs. Peat Pots
Clay pots with untreated pottinz soll (Check No. 1)

produced plants 34.19 per cent hesavier than untreated
"Peco" peat pots (No. 8) and 13.38 per cent heavier tran
untreated "Growell" peat pots (No. 1l). When reat pots
were soaked in nutrient solution before using the nutri-
ent treated "Psco™ peat pots (Wo. ©) produced plants

26.04 per cent neavi:r than those srown in clay pots

(No. 12) were 16.04 per cent heavier than those zrown

in the check contai ner. However, when "Peco™ nutrient
treatneats were applied on plants gfrown in clay pots

(No. 2) an increase in weisht of plants of 143.88 per cent
occurred wren compared with the check (No. 1) and 2 gain
ol 97.43 per cent occurred over plants grown in nutri-

ent treated "Peco™ peat pots (No. 9). "Growell™ nutri-
ent treatmznts on plants srown in clay pots (No. 3)
resulted in a gain of 89.25 per cent in wel  ht ol plants
when conpared with the check, and plants recelving "Grovi=-
ell™ nutrient treatments in clay pots (No. 3) were 63.08
ver cent heavier than those grown in "Growell"™ peat pots
soaked in nutrient solution before using (No. 12). Plants
grown in nutrient-treated "Peco" peat pots were 41.60

er cent heavier than plants grown in untreated "Peco"
peat pots (No. 8; vwhile nutrient treatments on "Growell"
peat pots vnroduced plants J4.23 per ceant hneavier than

those ¢rown in untreated "Growell"™ peat pots (No. 11).
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Plate XIl. Figs. 4-6.- Cabbage plants grown in (4)
ordinary Soll in untreated "Growell" peat pots, (5)
soil to which was added one-fifth part Michigan peat
in clay pots and (6) ordinary soil in untreated "Peco"
peat potsy

Hia
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From these results, it appears that more satis-
factory cabvase vplants may be grown in untreated soil
in clay rots than in untreated peat pots under similar
conditions. Lwutriecnts have a nmarxed stimulating ef-
fect on growth of potted plants in both clay and peat
containers. %“hen applied on plants in clay pots nutri-
ents produced outstaadin/;ly heavier and thrirftier plants
than an ecuivalent amount of nutrients absorbed in peat
pots before using. In thils experiment cabbage plants
grovn in untreated clay pots were outstandin 1y better
than vhen —rown in peat pots. Nutrients arplied on
cabbaze plants grown in clay pots showed a remarxably
screater stimulating elfect on plant growth than an ecuiv-
zlent anount of the same nutrient absorbed by peat nots
before using. Irom these results it is evident, under
certain conditions, that clay pots ars surerior to peat
pots as containers in which to start cabbazse plants.

Bulk Peat as a Comuponent of Potiin~ Soil vs. Totting

Soil in Clay Pots

Bulk lichigan peat was used in this experiment cnd
tne results show that potting soll to wihiich has been added
1/5 untreated liichirun peat (WNo. 4), produced plants 58.29
per ceat heavier than plants grovn in untreatsd potting
soil alone in clay pots (Check No. 1). Tiaen nutricats were
applied on plants grown in potting soil and 1/5 untreated
liichigan neat, the "Peco"™ nutrient treatment (No. 6) re-
sultzd in a z2in of 108.02 per ceat in wei~-ht of »nlants

over those zrown in clay pots (Check), while tlie "Growell"



nutrient treatuznt (Lio. 7) produced plants ©6.29 per
cent nheavier than those grown in the cneck treatiient.
Nutrient treatme:nis anrzliced on »novtin: soil zad

not

jo

1/5 untreuted Ilichican peat (Ho. 6 aand lo. 7) Ji
stimzulate »lant srovtn to any markel Jdezree over similar
nutrient treatmsnts on »nlants Zrown in pottinsg soil alone
(N¥o. 2 and ilo. 3). "Peco™ nutrient treatments on pot-
tinz soil and 1/5 uatreatzd liichi~-an peat increased the
izht of plants 65.08 per cent over plants grown in
the same naterials uatreatel (No. 4) while "Growell"
nutricat trcatmeats (No. 7) produced plants 20.06 per
cent heavier than those grown in pottin: soil and 1/5

untreated Lichizan peat (No. 4).

Bulik Peat as a Componznt of “ottin: Soll vs.

Pottinz soil to which was adided 1/5 untreated liich-
izan peat (Nol 4) produced plaats 132.52 per ccnt heavier
than those grown in untrcated "Peco" peat pots (No. 8)
end 80.08 per cent hneavicr than plants grown in untreat-
ed "Groweil" peat pots (No. 1l). "Peco" nutrient treat-
ments on plants grown in potting soil and 1/5 untrsated
lidcnizan peat (Wo. 6), increased the weisht of plaants
104.70 per cent over plants grown in "Peco" peat nots
(io. 9) which had absorbecd an eguivalent amount of nutri-
ent treatment (No. 7) resulted in a gain of 122.34
cent in weiznt of plants over those <rown in "Growell"

peat pots wihlch ad absorbed an ecuivalent amount of

nutrients.
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Plate X1I1l. Figs. 7-10.- Cabbage plants grown in (7)
untreated "Growell" peat pots, (8) "Growell" peat pds
soaked in a nutrient solution before using, (9) untreated
"Peco" peat pots and (10) "Peco" peat pots soaked in a
nutrient solution before using.



Limz treatmcats on peat pots and on Liichisan peat
(Nos. 5, 10 and 13) resulted in a marked resduction in
welznt of plants, when compared with plants srown in
the sane materials untireat:d (No. 4, 8 and 11).

Under tihe conditions of this expsriment bdbulk peat
as a component ol the pouting soil produced markedly
heavier plants than pottinz soil alone. “hen nutrients
wers used thz ~aln in wei:ht of rlants resultinz from
includins 1/5 llichizan peat in the potting soil was not
great enoush to be siznificant vien compared with plants
srown in nutrient-treated pottinsz soil. Fotting soil
and 1/5 llichizan peat with nutrient.treatments produced
mnatarially heavier plants than ths same materisl un-
treated. Untreated dbulk peat as a comvonent of notting
soil produced outstandingsly better plants than those
grown in untreatzd peat nots. Wien nutrisnts were used
on pottins soil and 1/5 liichisan peat thsre occu-red a
marked zain in weizht of plants, when compared with those
crown in peat pots whichh had absorbed equivalent amounts
of nutrients.

These results indicate that a ziven amount of bulk
peat mixed with the pottinz soil may be expected to pro-
duce better cabbage plants tian pottinz soil alone or reat
pots under similar conditions. 4 given amount of nutrients
applied on plants grown in prottins soil containing a given

amount of bulk peat resulted in marked zains in weirht over
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Plate X1V. Figs. 11-14,.- Cabbage plants grown in (11)
"Peco" peat plots treated with lime water before using,
(12) untreated "Peco" peat pots, (13) untreated "Growell"
peat pots and (14) "Growell" peat pots treated with lime
water before using.
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plants growvn in peat pots wiiichn had absorbed an equivalent

amount of nutricsnts.

offects of Soil Volume on Growth of Fotted Flants

a4 series of érperimeats was conducted to deternine
the elfects of the soil capacity of a container on the
zrowth ol the plant surported znd likewise the Eomparative
effects of nutrient treatments under diiTerent conditions.
The measurements and weizhts shown in Table 12, were tdken
at the time the plants were placed in the cold frame for

nardening.
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Plate XV¥. Figs. 15-18.- Cabbage plants grown in (15)
a volume of potting soil equivalent to that of a "Peco"
pot and plunged in sand in a clay pot, (16) untreated "Peco"
peat pots, (17) untreated "Growell" peat pots and (18)
a volume of potting soil equivalent to that of a "Growell"”
pot and plunged in sand in a clay pot.



Table 12,- Effects of Soil Volume and Nutrient Treatments
on the Growth of Potted Cabbage Plants.

Centimeters Veight Percent of
Heighth per per plant gain or
plant when when loss

placed in placed in ocompared
cold frame* cold framed with the

oms, ens., clay pots

No. Containers Treatments. (check)
l. Clay pots--potting soil untreated

(cheok) 14.27 8.10 0,0
8, Clay pots--"Peco" nutrient

treatnents on plants 18,08 20,16 1+148.88
3. Clay pots--~"Growell"™ nutrient

treatments on plants 17,60 15,33 +89.25
4. "Peco" peat pots--untreated 10.46 5.33 -34.19

S. "Peeo" peat pots--soil volume

plunged in untreated

Michigan peat 18,08 19.12 +136.04
6. "Peco" peat pots--soil volume

plunged in treated

Michigan peat. 18,71 16,05 1+ 98.14
7. "Peco™” peat pots--soil volume

plunged in untreated

Michigan peat with

"Peco™ nutrient

treatments on plants 20,77 27.55 + 240,12
8. "Peco" peat pots--plunged in
propagating sand. 11.73 7.21 - 10.98

9, "Peco™ peat pots--soil volume
plunged in propa-
gating sand with
"Peco™ nutrient
treatment on plants 12,39 7.63 - 6.16
10. "Peco" peat pots--s0il volume
plunged in propagat-
ing sand 11,97 7.03 —~ 18.22
11, "Browell" peat pots--soil volume
plunged in untreated
Michigan peat, 19.68 25.68 + 220,49
12,."Growell™ peat pots-=s0il volume
plunged in lime treated
Michigan peat. 17.78 18.22 + 124,93
13, "Growell" peat pots--soil volums
pPlunged in untreated
Michigan peat with
"Growell" nutrient

treatments on plants 26,49 34,93 + 331.83
14, "Growell" peat pots--plunged
in propagating sand 10,95 5.93 -~ 86,91

15, "Growell" peat pots--s0il volume
plunged in propagating
sand with "Growell"
nutrient treatments on
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Table 12~ continued.

16, "Growell"™ peat pots--s0il volume 10,27 7.68 _5,46

plunged in propagating

sand.
17, "Growell" peat pots--untreated 12,76 7.00 -13,58
18, "Growell" peat pots-soaked in

nutrient solution

before using. 15.93 9.40 16,04
19, "Peco" peat pots--soaked in

nutrient solution

before using 15.24 10,21 ,26,04

* Average of 20 plants 4+ Average of 10 plants
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Plate XVI. Figs. 19-21.- Cabbage plants grown in
ordinary clay pots filled with (19) one-half ordinary
potting soil and one-half lMichigan peat that had been
treated with lime, (20) four-fifths ordinary potting
soil and one-fifth Michigan peat that had been treated
with lime and (21) ordinary potting soil.



Discussion:

When thz voluunz of soll contained in a peat pot
is removed from the effects of the »ots and plun;.ed in
untreated ilichican peat the greatecr volune of soil
from the "Growell" peat pots (No. 11) produced plants
220.49 per cent heavier than plants grown in clay pots
(checlk, No. 1). Plants grown in "Peco" peat pots soil
volume (No. 5) plunzed in untreated liichizan peat were
only 136.04 per ceant heavier than plants grown in the
check container. fhen "Growell" nutrient trzatments
were applied on plants zrown in "Growell"™ veat rots
soil volume plunzed in untreated ilichi-cn peat (No. 13)
a ~ain of 351.23 per ceat in weiht of plants occu.red,
wnen comparcsd with plants grown in the pottin~ soil
(check, No. 1). This treatment also showed an increase
of 271.59 per cent in welght of plants over plants grown
in "Growell"™ peat pots (WNo. 18) which had absorbed an
ecuivalent amount of nutrients before usinz. The "Peco"
peat pots soil volume plunged in untrcated liichizan peat
with "Peco™ nutrient treatmenis on plants (No. 7) pro-
duced plants 240.12 per cent heavier than plants grown
in the check treatment and 162.83 per cent heavier than
plants grown in nutrient treated "Peco™ peat pots (No. 19).

"Growell" peat pots soil volume plunged in untreated
Liichizan peat with "Growell" nutrient treatments on plants
resulted in an increase in wei:ht of plants of 127.895

rer cent, vhen compzred witia plants grown in clay pots






Plate XViI. Figs. 22-25,- Cabbage plants grown in
clay pots Iined with sand and containing (22) un-
treated potting soil equivalent in volume to that of
a "Peco" peat pot, (23) potting soil of the same
volune but treated with "Peco" nutrient solution,

(24) potting soil equivalent in volume to that of a
"Growell" peat pot but treated with "Growell™ nutrient
solution and (25) untreated potting soil of the same
volume,



"Growell" nutrient trecatients on plants (No. 3) while
the "Peco" neat pots soil volwne plunced in untresated
Michizan peat with "Peco" nutrient treatments on plants
produced nlants only 36.65 per cent heavier than those
grown in clay pots with "Peco" nutrient treatments on
plants (No. 2).

Peat pot soil voluries plunged in sand have (iven
vary poor r:xsults in contrast wita the outstanding
rasults secursd by pluncinz peat pot soil wvolumes in
Ilichi~san peat. These contrastin; results are, no doubt,
due to the fact that the nutrients readily washed out
of the sand and hence, .did not stimulate plant growth
to any great cxtent over the sand treatuents receiving
no nutrisnts. On ths other hand, the lichigan peat
readily absorbed the nutrients and they were availaale
to promote rapid growth of plants grown in the soil
voluwmunes plunced in the peat.

Soil volumes in sand and nutrient treatments on
soil volumes in sand have given nezative results in
weichts of plants when compared with the check treat-
ment (No. 1), exceptinsg "Growell™ peat pots soil
volume plunced in propagating sand witah "Growell" nu-
trisnt treatments on plants (No. 15), which shows an
increase of 20.37 per cent in weizht of plants over
those grown in the cliecik treatment. The "Growell"
soil volume in this treatrent was ~reat enouszh to

retain nutrients in suifficient cuantities to stimulate



Plate XVIII. Figs. 26-27.- Cabbage plants grown in a
volume of ordinary potting soil equivalent to that of a
"Growell™ peat pot and plunged in Michigan peat in eclay
pots, Number 26 was untreated soil and number 27 was
treated with "growell™ nutrient solution.

Figs. 28-29.,~ Cabbage plants grown in a volume of
ordinary potting soil equivalent to that of a "Peco"
peat pot and plunged in Michigan peat in day pots.
Number 28 was untreated soil and number 29 was treated
with "Peco™ nutrient solution,
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greater plant growth than ocecurred in the untreated
pottin; soil in the check container (No. 1).

These rasults indicate that in every iastance
the greater volume of soil has produced heavier plants
than the sumaller volume of soil, similar treatnients
considered. Greater soll volume with smaller nutrient
treatients cave bester results than sreater nutrient
treat:.ants on smaller volumes of soil. Hutrieat treat-
ments on reat pot soil volumes gave better results than
equivalzsnt amounts of nutrients anplied on plaats grown
in pottinz soil only, in clay pots, or an equivalent
amount of nutrients avsoroved by peat pots. In genzral
tiie soil volume seems to have greatsr influcnce on the
growth of cabbasge plants under conditions of this experi-

ment than othsr factors.

Effects of Plunzinz Peat Fots in Sand

Py

The peat pots in this eimzeriment were plunged in
7 incn pots, as descrived in the lettuce experiwent, to
compare the growth of plants in plunged peat pots, ui-
rlunsed peat pots, and peat pot soll volumes plunged
in sand.

Plunzing "Peco" peat pots in sand (No. 8) had but
little benefioial results over untreated "Peco" reat
pots (Fo. 4) while a detrimeatcl result occurred [ron
vluncing "Growell™ peat pots in sand (No. 14) when
compared with untreatsd "Growell" peat pots (No. 17).
"Peco™ peat vots soil volumes plunced in sand (No. 10)

produced bvettzsr plants than untreated "Peco" peat nots
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Plate XIX. Figs. 30-32.- Cabbage plants grown in (30)
untreated "Peco" peat pots plunged in sand, (31) ordinary
clay pots and (32) untreated "Growell"™ peat pots plunged
in sand., All contained ordinary potting soil,
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(No. 4), but "Peco™ peat pots plunzzd in sand (No. 8)
yislded heavier nlants than the "Peco" peat pots soil
volunie plun~zed in sand. On thz other hand, "Growell"
reat pots soil volume plunzed in sand (No. 16) rro-
duced heavier plants than were gzrown in "Growell" peat
pots plunzed in sand (Wo. 14) or in untreated "Growell"
reat pots (No. 17). In all instances these treatments
have resulted in poorer ~rowtia than was obtained vith
tiie chicek treatucat (No. 1).

affect of Containers and Treoatiients on Tons and Roots

Leaves and ostesus of plants receiving nutrisnt
trecatnents, and plants grown in soil containin: bulk
neat, wers noricl in color, exccptineg nutrient treat-
rients on sand (Nos. 9 &nd 15, table 12). Flants in un-
treated peat pots and in untrcated pottinc soll in clay
rots had a 1li:zht purple cast on stenis characteristic of
slizatly l.ardensd cabbae plants. Plants in other con-
tainers and with other treat.ents showed decidedly
purple steris and leaves &s thoush extreunely hardered,
vhile the lower leaves ca the sand treatzents becane
iellow before the plants were noved to the cold frane.
Plunged reat containers produced very unsatisfactory
plant growth, thoush an extremely vigorous root devel-
opuent occurred outside the pect containers (Plate Z{11)

Comparative height of plants is shown in Tables

11 and 12, and Plates X1 - X11.
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Plate XX, Figse. 33-34.,- Cabbage plants grown in untreated
"Peco™ peat pots, number 33 being plunged in sand.
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General Discussion

It 1is evident fronm thie results ol tilese expori-
meaxts that & liberal nutrisnt su-ply 1s essential in
crowing satisfactory levtuce and cabbage plants re-
cardless of the tyrpe of oontainers}used. dad the
nutrient treatments bzen extendel over a lonser period
no doubt even greatzr variation would have occurred
between plants started in untreated containers and
nutrient-treated containers. Tossibly still greater
gains would have been in evidence in the Tinal yields
had the nutrient treatments been continusd after
transplantinz the lettuce into the cold frame.

Certain contalners had a marked retardin~ effect
on ~rowin of lettuce plants. %When the plants ver
removed Trom the irtiediate 1nfluence of the containers
extremsly rapld srowti occuired. Thnese results seen
to indicate that il given suificient times the retarded
plants would produce a normal crop. Iarliness, however,
is an lmportant factor in securin: a profitable crop.

It is, therefore, essential that the grower avoid those
containers havinz a tendency to retard plant srowth.

The soil volume experiment shows that larger vol-
uzes of soll are more nroductive than smaller volumes
under similar conditions. VWhea bench srvace is not a
factor a zrower may profit by startinz cavbaze plants
in 3 inch or even 4 inch containers rather than in smaller

sizes. Plants started in larze containers would elimin-

ate ths labor of shiftins plants once or twice from small
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Plate XXI. Figs. 35-36.- Cabbage plants grown in
untreated "Growell" peat pots, number 35 being plunged
in sand.
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to larger containers, thus reducin: the cost ol crowin

(o}

-
ti:e plants.

Lime treatin: of acid coantainers hiad no favoravle
influence on the growth of lettuce plants. Lettuce
plants grew satisfactorily under certain conditions in
rather low acid media which is evidence that caution
siiould be used in applyinz lime to soil in which lettuce
plants are to be started or on vnich a crop ol lettuce
is to be srown.

The use of peat as a coumponent of potting soll gave

renarkably cood results with cabbage plants.



Plate XXil. Figs. 9-10.~- Cabbage plants grown in (9)
"Peco" peat pots and (10) "Growell" peat pots, plunged
in sand. Note the vigorous growth of roots as compared
with that obtained in the lettuce experiment. (See
Figs. 20 and 21).
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Conclusions and Summary

Lettuce plants were prown in seversl types of
containers, and in sand cultures treated with extracts
of containers, and of other materials. Cabbage plants
wvere srown in clay and peat pots with a veriation in
soll, soil volume and methods of treatments.

1. The expeoriments with lettuce indicate that
certain containers have a deleterious influence on the
srowth of lettuce plants.

2. The ueleterious elfect on growth of lettuce
plants during the potting stage varied with the differ-
ent types of containers used.

[

3. Nutrient treatrnients largely overcame the re-
tardin; effzct of containers on :rowth of lettuce vlants.

4. Treating the containers with linme or paraffining
them did not reduce the retardin: elfects of the contain-
ers.

5. Band types of containers were morec suitable in
wrichh to start lettuce plants then pot types of contain-
ers.

6. Bulk peat used as a component ol tiz poiting soil
gave better results with cabbasze than potting soll alone,
or peat pots. .

7. Cabbagze plents made more satisfactory growth in
larze volumes of soil then in smaller volumes, when other
conditions were similar.

8. Plunsing peat pots in sand did not give satisfac-

tory results.
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