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1.
INTRODUCT ION

There is need of information regarding the nutrient require-
ments of specific flowering plants. The purpose of this study was
to determine the most desirable growing media and nutrient levels
for Begonia semperflorens.

The importance of growing high-grade plants is far greater
today than it was a géneraxion or two ago. It is more difficult to
market plants of average quality todsy because of the competition
offered by specialists in each crop who have the best seed.

The writer attempts to 111usfrate the necessity for the proper
growing medium, the proper fertility levels, and a uniform pH if
quality greenhouse plants are to be obtained.

Although vermiculite may be used as & rooting medium and
peat may be used for mulching, and elso to supply organic matter
for greenhouse soils, it 1s intefesting’to Imow how each of these
growing media will produce a crop when used alone rather them in
combination as a complete greenhouse compost soil. Soil obtained
from the Horticulture Department orchard which was poor in both
nutrients and organic matter was also used alone as a growing
medium along with vermiculite and peat, because it represents a
typical source of soil that many greenhouse operators select for
their greenhouse crops.

It 1s also important to maintain a pH of about 6.5 and a
proper fertility level for most greenhouse crops.

The technique of the problem was to adjust the proper






nutrient levels and pH by periodic checking and corrections of
nutrients and pa level by the addition or leaching out of materials
from the different media until the desired optimums were reached.

Proper pH levels are also very important if maximum yields
and highest quality of begonias are desired. When the crop is
grown under improper pH, the nutrients are not as readily
available to the plants, and inferior crops may result.

An interpretation of the data collected should serve as a
basis for the evaluation and modification, if necessary, of the
cultural methods of the begonia by growers of such crops under

glass.



REIVIEW OF LITERATUERE

Begonias are the subject of a large literature and most
of this 1s in a form of well-organized information for the

grower. Commercia]l Floriculture, by Fritz Bahr (1) is one of
the good commercial books providing information on Begonia culture.

Commercigl Flower Forcing, by Leurie and Kiplinger (U4) contains
both fundamental and advancéd information on the culture of the
Begonia in addition to the latest information on the appearance

of various nutrient defficiencies of the Begonia plant. Chapter 8,
Diagnosing Greenhouse Illé, includes some information on the
nutrient deficiency symptoms of the Begonia.

For more technical information on the culture of the Begzonia
semperflorens in relation to Baule units required for maximm crop
yields according to the universel yield curvel, the 4 B C of
Aerobiolozy by Willcox (12) is one of the most satisfactory sources
of information.

Complete information on Begonia varieties and taxonomy is
available in the Cyclopedia of Eorticulture by Bailey. In addi- ‘
tion to the botanical information and general cultural references
mentioned, the writer has used special technical bulletins very
adventageously in assisting with the routine of this problem.
Spurway's Special Bulletin 306 on Soil Reaction (pH) Preferences
of Plents (8) was very helpful in determining the optimum pH
renge for the Begonia plants used in this problem, and his

Technical Bulletin 132, A Practicel System of Chemical Soil

1. The Universal Growth Curve is found under Methods page.



Diagnosis was a valuable guide.

Spurway's Special Bulletin 325 (10) showed how soil testing in
this problem could be used as a guide for soil fertility control in
greenhouses. Rates of application and general properties of the materials
used to treat soils are assembled in the above-mentioned reference.

Peat hes been used as a growing medium for many floricultural crops
grown in the field but little information is available regarding its
use for pot-plant culture. Wildon (13) defines peat in terms that
can be easily understood by florists who grow these greenhouse pot-
plent crops. In another article, he (14) expresses the value of peat
as a soil builder end the importance of peat, becanse of its extremely
beneficial absorbing qualities. Ee further states that this absorbding
power of peat is of mch value in sandy, gravelly and other loose or
well-drained solls end in preventing losses of nitrates, potash and
other easily soluble plant foods.

Vermiculite, a cultural medium, is in the experimental stage of
usage end most of the work that has been done has been in relation
to rooting crops rather than growing a crop to maturity in the
greenhouse in pots. O'Rourke (7) worked with cuttings grown in
various grades of vermiculite at Michigan State College, and C. A.
May (8) worked with the cuttings of Kelgela floribunda and Ligustrum
ovelifolium as well as Chrysagthemum morifolium cuttings, but the
work was done in a basement darkroom under continuous illumination
from a 100-wat mazda lamp and automatic bottom heat provided by a

lead-sheathed soil-heating cable controlled by a thermostat,using

coarse grade vermiculite.



¥ilton (6) calls vermiculite the "Garden Stepchild" in his
bulletin, and Terra-lite is termed "Plant Aid" and is recommended
as a growing medium for rooting cuttings, plant propagation, seed
germination, mulch, to lighten heavy soil, &and for storing bulbs,

California Stucco Products (11) defines vermiculite as a
mineral mica, roasted at over 2,000°F. until it has "popped"
like corn. This extreme heat destroys every vestige of life.
Thus Mice-Gro is completely freed of all diseases, fungi, bacteria,
and insects. At the same time, the extreme temperature changes
the physical structure of the mica ore, causing eesch particle to
become a tiny sponge, capable of absorbing many times itsweight
in water. In the maze of interstices formed, so much air 1is
also trapped that it is difficult to drown or smother roots growing
in vermiculite. This property also makes possible the absorption
of chemical fertilizers to a greater degree even than by hums,
Moisture and air, the two vital requirements to growth, may thus
be supplied by Mica-Gro Vermiculite in generous measure,.

Success in seed starting with Mica-@ro Vermiculite, in root-
ing cuttings, in conditioning soil, mulching, storing tubers and
bulbs, is being reported by many of America's foremost horti-
culturists and greenhouse men.

Bunt Company (3) of Chicago has analyzed two semples of
vermiculite for the Universal Zonolite Insulating Company of
Detroit and the results of their findings of the "Raw Ore"

end "Exfoliated" samples are shown in Taole No. 1.,



Chadwick (2) grew softwood and deciduous cuttings with silica

and vermiculite under three different watering systems and heat.



KETECDS OF HEESEARCHE
I. ledla used.

4 chemical analysis showed the verz;liculite to contain:

Nitrates O ppm.
Phosphorus O ppm.
Potash 10 ppm.

Furtber information of complete chemical analysis of both
the raw ore and the exfoliated material will be found in Tablel.
The s0ll came from the Eorticulture Department orchard
which was in sod and partially shaded during the growing season.
It wes classified as a heavy phase Hillsdale fine sandy loam. A

chemical soil enalysis showed it to contain?

Nitrates 7 ppm.
Phosphorus O ppm.
Potash 71 pom.

The peat, classified as Rifle peat, came from a farm in
the Lansing area and had been stored for some time in a pile
unprotected from the weather. A chemical soil analysis showed

it to contains

Nitrates T ppm.
Phosphorus 2 ppm.
Potash 10 ppm.

The above media were adjusted to a uniform pH and maine

tained at different nutrient levels for the culture of Begonig

empe I .
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TABLE No. 1

Analyses of "Vermiculite®

Percentage in duplicate samnles

Moisture (loss at 105°C)

Silica (510 ,)

Iron oxide (Fez03)

Aluminum oxide (11203)

Titeniun dioxide (Ti0p)

Calcium oxide (Ca0)

Magnesium oxide (Mg0)

Sodium end potassium oxides (Na,0-E50)
Chlorine (Cl)

Sﬂﬂrﬂhﬁ@(%ﬁ

Loss on ignition (other than moisture)

"Raw Ore"
2.90
39.30
10.96
13.54
1.30
1.04
19.80
4.80
Trace
0.02
5.93

8.

"Exfoligted"
1.25
39.00
11.04
14.16
1.40
1.08
21.90

4.88

0.02
)4085



II. Nutrient levels used.

Preparing a properly balanced chart was no easy task since
an equivalent ratio of fertilizer elements had to be altered in
proper sequence.

It was decided that three levels, low, medium,and high,
should be established for nitrogen and potash and that phosphorus
should be maintained and a high level throughout the experiments
except for the check plants.

To simplify the work, numbers 1, 2, and 3 have been used to
indicate low, medium, and high nutrient levels, respectively.

Table 2 presents the possible combinations of low, medium,
and high nutrient levels of nitrogen and potash; it was decided
to maintain a high level of phosphorus in the growing media for
all plants.

TAZLE No. 2

Possible combinations of low (1), medium (2), and high (3)

concentrations of nitrogen and potash and high phosphorus.

1-3-1 2-3-1 3-3-1

1-3-2 2=-3-2 3-3-2

1-3-3 2-3-3 3=-3-3
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III. Potting and identification of plents.

The Begonia plants were tsaken from three-inch pots that cone
tained greenhouse pot-plant soil of high organic content. The plants
were uniform end in a healthy condition before they were transferred
to the growing medie of vermiculite, soil, and peat. The s0il was
completely washed off the roots of the begonia plants before they
were transferred to the new medium and then watered sufficiently
to continue normal growth. A4 few days after the plants had oriented
themselves to their new environment, the first fertilizer applica-
tion was made.l'

Each pot was marked twice, first with a eix-inch woodem pot
label with the proper nutrient level identification marked ont it,
and, second, black numbers of the proper nutrient levels were
marked on the pot for identification if the wooden label were lost.

The proper nutrient level identification numbers were taken
from Table No. 2, and each group of numbers was labeled alike on
each of the three pots of each serles, as 1 = 3 = 1, for group and

series No. 1, of plants growing in vermiculite, soil and peat.

1. See page 1l.
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IV. Fertilizing and leaching the crop.

The following fertilization procedures for the growing media,
vermiculite, soll, and peat, respectively, were followed:

For low nutrient levels, the various media were used without
addition of nutrients.

1 teaspoonful, or & grams,of ammonium nitrate or of potassium
sulphate was used in two gallons of water to represent the medium
nutrient levels.,

2 teaspoonfuls, or 16 grams, of ammonium nitrate or potassium
sulphate wereused in two gallons of water to represent the high
nutrient levels.

i drops of phosphoric acid was used in two gallons of water
for hegwy phosphorus &pplications for all media.
. The above treatments were only tentative and it was planned to
leach or epply additional fertilizers after the plants became
oriented to the media. 4s soil tests indicated the need, additional

fertilizers were applied until the satisfactory nutrient levels were

reached.

Check plents
Check plents were used to compare with the different fertilized

plants. Two different types of check plants were used: (1) those
grown unfertilized in each of the selected media, and (2) those grown

in a fertile compbsted 80il of menure and sod.
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V. Soil testing.

After the first fertilizer application, chemical analyses were
made of the media and showed the following: The nitrogen, phosphorus
end potesh had increased in parts per million over the originel analysis
before the fertilizer had been epplied, but still not enough for optimuﬁ
plant growth. The hydrogen-ion concentrations were still below or
sbove 6.5,

.In addition to another epplication of nitrogen, phosphorus and
potesh, an acid such as orthophosphoric &acid should be &pplied to
the vermiculite to changevthe B-ion concentration to that denoted by
a pH of 6.5. Positive ions such as calcium hydroxide should also be
added to the peat to change the E-lon concentration to that denoted
by a pH of 6.5. It is noteworthythat, even though the‘veruﬁculite
was treated with orthophosphoric acid, it altered the E-ion con-
centration of vermiculite from 8.0 to 7.5. These data served as
an approximation of how mch to apply to run tests on growing
media in flower pots without plants growing in them,

On the following pege is shown the different amounts of each
chemical to use as trial applications for the pH requirements for

Begonla semperflorens,

Reference: Figures 1, 2, and 3.
Tables 3, 4, and 5 - Series 1, 2, and 3.
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VI. Control of hydrogen-ion concentration.

In order to determine the proper amounts of material to apply
to a four-inch pot of growing media to alter the hydrogen-ion con-
centration value, some trials were made with unplanted pots of media
containing different concentrations of plent nutrients.

The writer used 15 pots, or 5 pots for each media, at different
concentrations to determine the quantity of lime or acid to apply
to the planted pots in the experiment.

In the case of the vermiculite, the hydrogen-ion concentration
was that denoted by a pH reading of 7.5, though 6.5 was desired.
Accordingly, 1, 2, 3, 4, and 5 drops of orthophosphoric acid were
added to pots 1, 2, 3, 4, and 5, respectively.

In the case of the soll where the pH was 5.5 and had to be
raised to 6.5, quentities of 5, 10, 15, 25, and 75 ml. of calcium
hydroxide solution were used on the five trial pots of media.

In the case of the peat where the pH was 4.0 and the desired
level was 6.5, quantities of 50, 100, 150, 200, end 250 ml. of
calcium hydroxide solution were used.

After two or three days, the trial pots were tested to determine
the hydrogen-ion concentration. It was found that the following
amounts of solution were sufficient to change the medis reaction to
the proper levelt?

Vermiculite: 6 drops of orthophosphoric acid per pot.

Soil: 15 ml. of calcium-saturated hydroxide solution per pot.
Peat: 75 ml. of calcium saturated hydroxide solution per pot.



VII. Nutrient Control.

Below are nutrient and pH control recommendations for the
second fertilizer application in an attempt to bring the nutrients
up to the proper levels, For low nut:'ient levels the various
media were used without addition of nutrients,

1 teaspoonful of ammonium sulphate to two gellons of water,
or 8 grams for the plants requiring medium nitrogen, and potassium
treatments.

2 teaspoonsful of ammonium sulphate to two gallons of water,
or 16 grems for the plants requiring heavy nitrogen, and potassium
treatments.

10 drops of orthophosphoric acid to all medie for medium
phosphorus treatments.

20 drops of orthophosphoric acid to all media for heavy
phosphorus treatments.

In addition to fertilizer treatments, the following materials
were added for pH control:

6 drops of orthophosphoric acid per pot for vermiculite.

15 ml. of caicium-saturated hydroxide solution per pot of soil.

75 ml. of calcium-saturated hydroxide solution per pot of peat.

Reference: Figures 1, 2, and 3.
Tebles 3, 4, and 5 - Series 1, 2, and 3

14,



Below are nutrient and pH control recommendations for the
third fertilizer epplication in a final attempt to bring the
nutrients up to the proper levels. For low nutrient levels the
various media were used without the addition of nutrients except
in very low nutrient cases where plants were approaching death.

2 teaspoonfuls of ammonium sulphate in two gallons of water,
or 16 grams, for the vermiculite plants requiring medium nitrogen
treatments.

4 teaspoonfuls of ammonium sulphate in two gallons of water,
or 32 grams, for the vermiculite plents requiring heavy nitrogen
treatments.

1 teaspoonful of emmonium sulphate in two gallons of water,
or 8 grams, for the $0il plants requiring medium nitrogen treat-
ments,

2 teaspoonfuls of ammonium sulphate in two gallons of water,
or 16 grams, for the soil plents requiring heavy nitrogen treat-
ments.

The same nitrogen recommendations were used for the peat as
for the soil, and in some cases no nitrogen was needed.

1 teaspoonful of potassium sulphate treatments to two gallons

15.

of water, or & grams, for medium potassium treatments for all media.

2 teaspoonfuls of potassium sulphéxe to two gallons of water,
or 16 grems, for heavy potassium sulphate treatments.

10 drops of orthophosphoric acid to two gallons of water, for
medium phosphorus treatments.

20 drops of orthophosphoric acid to two gallons of water, for

heavy phorphorus treatments.



In addition to the orthophosphoric acid used to bring up the
level of phosphorus in ppm units, an addition of superrvhosphate was
added at the rate of 1 gram per mt to the pots of vermiculite and
801l that showed low nutrient levels.

For the pH controls the following system was used:

3 drops of orthophosphoric acid per pot for vermiculite.

5 ml. of calcium-saturated hydroxide solution per pot of soil.

25 ml. of calcium-saturated hydroxide solution per pot of peat.

Reference: Figures 4, 5, and 6.
Tzbles 6, 7, and 8 - Series 4, 5, and 6.

16.



17«

nnNo
[ ]
N~ Ot

o o
L]
B0 IO\ =t

A

TaY T4V
*
~ 0\t

Gt
(0]

2 ot
T L
2 1
O L - ¢ - 1
2 o1
T g
2 2
TWIH e -¢ -1
2 (0} 4
2 g
2 g
‘NI0UAs 0ug HeFO0IIIN
X - -

1 °*ON setfxes
STEIATT INIIYION L0 I¥VHO
¢ °oN e1q®y

(wotTTwm xad sjyeq)

18ed
110
23% Hd.OHEHO A

Yeeg
1108
93T TnOTMIE )

¥8ed
. 1§08
93T TNOTWION






174

FIGUEE NO. 1

1 i e )| 1 & I
1 X 1 ' 1
I 1 ! T 1 T 1
4444 m 4_ 1
1
+ T
T
1
jw
IR T RN
NN ey AN A
INEEEEEN L1 1] IENENE S -1
1l 1 »
1 . - !
1
|
+
T
= T
su 11
b+ e >t
s s
= N 2
-1 44 -
ﬂm — —
=
| um |
as 1 T
. 1 11 yn| 11
s L] ] o T
] anu T
1
[ 1] TT
[ e REREE |
Im e u :
» HHH 1 1
= 4 -H ame :r 1 “
xum vawx. I m SR EE]
o sauw RESERES
| sw uNe 1
e eSS EEE
1 i B
am T T m! 1
] I I 1
xm = 1
] = It
HH HH HHH
am :
““ + T lrvv} B 1 -
llTvlv 44 }thl
I i
! (7
I
I
T
5t nuaw
B . .
T [ & 3 1
1 mui NN Lld 1
EEQ] ju 1
- ma 1T
T T T T
I T Tt H
ui uEn, T H
T 1 1 uan I
T 11 I [ ]
! M 1
T . u
: aas ann H
- ]
T
T
I
I T
}
T
11
il
rue
1L




18.

nNno
* o
~ O

o
M0

|

[eNTeVe)
*
el

g

oh
G2
01

02
a1
ot

¥

02
61 Gt
$°1 ¢
I%) - -
g 02
1 L
- G
WP ¢ -¢ - ¢
G 0T
1 ot
T ¢
FaI0qdsoug WoTO0IIIR
’ h - -

2 °OR sofIeg
STIATT INAIWIAN £0 LEVHO
i °OR e1qB]

(uosTtTw Jod 8318J)

¥8ed
1ros
93T TnoTuIa)

¥89d
1708
93 TINOTWIS A

38ed
1108
937 TNOTWII)



134

FIGUERE No. 2

44

nee
jnus

444

+4+4-44

i 5
T
BT e _ "
INSESaANNRN) NN SR RN + ~
Il
1 : 11
1
I
- n
11 “ imuy 1“—
u s mnw
- ptst
I T 1
1 5.
- .
g T
suw T
o d
sew
auui T
e
f
1 T
= 1 1 ==
- — s
sam .
sem ! 1
asw s, T un H
uaa ! H
sami mo mea 1
] ) #
sam
== o 1 mum
ase 11 T
sem we
b+ Ly 4 !.lI
b - 1] 1
suw ] =) a:
asm 1 1
ane T
b4
nuw;
T
1
T 1
1
B
e
I L
{ 1
ui
}
111
T _ 1 111
FHH
{
= 1
I 1 I
1 mun 1
1 ”I
11 1
T T H
t T Rui 11 T 1
:
T
I 1 ] ¥
! d 1
1 1 1
a ! -
Snmaaam T
I
T
:
1
: -+ +
+ e
1 L4 4
Ll
i1
. i 3
1l




19.

l.(\0.0
~\0

Olf.\lf\
~ 0O

UNO N
L]
~\0

A
g

of
a1

02
Gt
01

0] §
0t
ot

Q)
[}
- N

G

T

T

noIs -¢ =

g

1

1

saxoqdsoqg

WD T -¢ - ¢
¢ °ON setxeg

G2
G2

0t
o1
¢

UoIOIF TN

STZAXT LNIIGLAN 0 LYVHD

G ‘o s1qej

(uworTTTm J8d s3xBJ(

ALY
TS
93T TROTmIe)

LULY
108
937 TROTmIeY

38eg
1108
937 TaotmIe)



194

~. { 1 4 1 1 i 11
1 € 1 1 11 1 11 1 b
SRS ] | T T = u R t
FaNEN RSN 1 I T ! T 18 B
+ + + T +H
T
T
T
T
:-. 1]
L 1
(NN N I EENE ] i Tt
S ENEEE I T i) nam
ERNENEN] J ] 11 i
11
» 1
anm
L
T
T T1
I 11
1 T
t H
aw m
s ] 1 4
- ] “ 1
! ne
sum T M :
am " T
e uus 1 T
b4 T
amm
S
sam uew
e u I | nm
s
ssm nun Il 1l
(1] auE T :
OIMI In 4
ol H :
= HH i
sss 1 d ] i
T H o
aas H = auE
H H P A
= 1] =
= ! _
[ i i
TH 1 f
b+ 4+« —
e 1o I
44 4444 ,_ 1
I T T
w 1 : 11
ros t . + HH
= T I 1
v 11 1
a 1 =) 0
i
T ju
1 H
l 1
= . H + H
] 11l Y
T . T 11 i
17 1 T I T =
T I I im) u
1 1 1 in 2
1 ! 1
o
- = e
s T B8¢: Raas
+ + r—f e -
¥
. 1

-




20.

(worTiTN Xod B3xXBJ)

G*f &g ¢ 02 1%eg
G°9 &2 ¢ o2 1708
8°9 02 ¢ 1 937 TNOTWIL)
T T =0T
Gq G2 G G2 AL F
§°9 02 ¢ Gt Tvo8
69 Gt 2 2 93T TROTWIa,
no.x - -
S°q 62 “ 02" LAY
g9 Gt ¢ Gt . 1108
2°9 a1 2 s 837 TnOTWI9y
ol TR{58990d STI0Uds0qT TOFOIIIN

f{ *ON setIeg
STIATT LNIIYIAN L0 IYVHO
9 °OK oTqeg



) ! ) 8 4 1
L 1 i 1 4— m
SRS N 1 T 1 1
3 T 1 1
-
1
1
T
:
1
}
I
f
1 }
11 311
1 i .
t T ]
IR NN ”“
4 INEE NN 31 44
1l T T —
4 11
» in 1 jnu
T s
11 1
mna
at
-
T
)
T
s 1
I
sEs n T
——— +
sum o
- . .
asn H-H 1
am 1
nus . mas s E
44 4 ey " +
mmm T 1 T TR
ssm T I wm
aus w .| u
] | HH i
smm 1 T I 4
sum s T Y T
an 1 T T -
s u ; { ] H
—— — — ! !
. ] ! H asm - aa
san —tt “ e T —t - 1
. . I | T » ]
£l i [ T
an I u I
S8 f4d ! !
0 " 1 1 t H
- 8 I 1
sam 1 1 1
T 1 !
1
HHHH :
I T
It 1
T f
!
1 T
1
T
- -4
...V» — -
1 »
4 - 1
S, . .
=nEE T t H auw
] u 111 REEEE  grEn) #nul
‘ a i 1 n] 1 =
T T
1 11T 1 anui H
Tt Y T -
4 H- T T 1 e
1 t 7 1 1
1 lm T T R
- B =1 . ¥ .
T H I TR T e
1 ‘0 T T
I 1
« 1
1 T
1T
. L
 uEE.
11 11 I
i 1
4 111
Tl 111




2l.

(woTTTI™ Jod sjred(

G¢ G o€ I%ed
of £ G2 1108
G2 2 2 037 TnOTwIOp
(074 G of 1eeg
G2 ¢ 02 1108
02 T 2 93] TnOTwmIe,)
oI - -
02 ¢ of ICTY
Gt 2 Gz 1108
Gt 4 (0] 4 937 TROTWISA
TTs5e703 TRI0Uds00g TTOIIIN

.a - -

G °*of sepxesg
. STEAYT LNEIYIAN L0 ITUVHD
L "OR oTq®}



2lA

FIGURE 5
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PRESINTATION OF RESULTS

First Chemical Analysis of Growing ledia.

From the information obtained from the first soil test
and compared with the required recommendations of nutriemt
levels for Begonia semperflorens, it was found that the
nutrients were increased somewhat for nitrates and potassium,
but the phosphorus was still too low for optimun requirements.
Either the orthophosphoric acid is not the proper form of
phosphorus as compared with superphosphate or the applications
were not heavy enough.

The second application of fertilizers was made in the
attempt to bring the nutrient requirements up to the proper

levels.l' e

Second Chemical Analysis of Growing Media.

After a week to ten days, another series of soll tests
was made and the results are as follows:

The available phosphorus had increased and the potash was
nearly at the desired level, but the nitrogen test of the
vermiculite series showed only two to three ppm. instead of
30 to 50 ppm., as indicated by the tests made on the peat pots
that are at the optimum levels. The soil pots, on the other
hand, showed a test for 10 to 25 ppm. of nitrogen, which is
about one-half of the optimum for the nitrogen requirements.

For further reference of the above_fertilizer treatment

and results refer to footnotes 3 end k.

1. For second fertilizer applications see pege 1l.-
2. Tor results of second fertilizer applications see Figures

1, 2, and 3, Tebles 3, 4,and 5, in Series 1, 2, end 3.
3. Refer to Figures 4, 5, end 6.
4. Refer to psges-10, 11, 13.

32¢
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Third Chemical Analysis of Growing Media

After ten or twelve days the last series of soll tests
was made, allowing enough time for the fertilizers to react
on the crop, and the following results were evident:

The ppm. requirements for the Begonia semperflorens were
not only evident from the soll test figures, but also the
evidence could be seen in the foliage color change from a brick-
red in the low nutrient vermiculite plants to a dark green color
again.

In addition to the follage color change back to normal,
there was a very noticeable increase in growth throughout the
entire group of plants as well as rapid advancement in flower
formation and development. Pictures were taken of this experi-
ment shortly after the soil analyses were made and the normality
of the plant color was restored.

The ppm. requirements for nitrates, phosphates, and pot-
essium were 30 to 50, 5, and 30 to 50, respectively. Although
a few of the plants were a little over or under the require-
ments, they did not show much difference in actual plant
comparisons.

In reference to the pH requirements for this crop, a pE
of 6.5 was recommended. Most of the plants in the experiment
had reached that goal by the close pH control methods.

For further reference to the last fertilizer treatment and

chemical analyses see footnotes 1 and 2.

1. Refer to figures 7, 8, end 9.
2. Refer to Tebles 9, 10, and 11, Series 7, 8, and 9.






34.
DISCUSSION AND CONCLUS IONS

From the data assembled and analyzed in this study, the
following significant inferences may be drawn:

1. That there is a need for information regarding the
nutrient requirements of specific flowering plants.

2. That there is a necessity for showing growing medium,
proper fertility levels, and a uniform pE if quality greenhouse
plants ere to be obtalned.

3. That there is a need for data regarding crop yields
under glass when grown on these different growing media.

4. Vermiculite mey be used for a rooting medium and peat
mey be used for milching and also as an organic mixture for green=
house soils; yet when one is used alone the results are quite dif-
ferent from a mixture of these materials.

5. Proper pE values are also very important if maximum yields
and highest quality of begonias are desired. When the crop is growm
under improper pH, the nutrients are not as readily available to the
plants.

6. An interpretation of the data collected should serve as a
basis for the evaluation and modification, if necessary, of the
cultural methods of the begonia by growers of such crops under glass.

7. The writer provided some experimental evidence concerning
the selection of proper growing media at the most desirable nutrient
levels and the optimum hydrogen-ion concentration of the growing

medium required for best growth of Regonia semperflorens.
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8. It can be concluded that the plants grown in the peat
have given the best results, not only for size of plants, dbut for
greener foliage and a greater production of flowers, due to the
ability of the peat to hold the nutrients and a better base
exchange.

9. The verumiculite showed the least production of foliege,
and quality of color as well as less flower production, because
of the length of time required for the vermiculite to build up a
nutrient supvly to become availablé to the crop as compared with
soil or peat. If the vermiculite is given a long enough time to
allow the nutrients to become available, then the results would
be somewhat similar to plants grown in peat. Vermiculite can be
used as a rooting medium satisfactorily, but when used for maturing
a crop it takes a longer time for the crop to become established
and requires a lot more nutrients to mature the crop as compared
with the soil and peat grown plants.

10, The soil-grown plants made an intermediate growth and ylelded
an intermediate supply of flowers and the follage was not as green in
eppearance as the plants grown in the peat. The soil would have pro-
duced a growth similar to that produced on the peat if peat and sand
had been added, which is evident in the check plants where such a
mixture was made., Because of the poor physical condition of the soil
used in the experiment, in which case no peat or other organic matter
was added to increase the porosity of the soil, the result was an
intermediate growth and this is where most of the growers who grow
crops under glass, especially potted plants, gshould be careful in

proper soil mixture, nutrient supply, and maintenance of proper PE

levels for each specific crop.






36.
SULMARY

1. The experiment was set up to determine the nutrient levels
of nitrogen, phosphorus, and potassium for Begonia gserperflorens.

2. The different medla used for growing the Begonia plants
were vermiculite, soil, and peat,

3. A hydrogen-ion concentration of 6.5 seems to be desirable
for optimum growth and development of Begonia semperflorens.

4. It was found that the parts per million requirement for
best growth and development for Begonia semperflorens was 30 to 4O
of nitrogen, 5 of phosphorus, and 30 to 4O of potassium.

5. Improper nutrient levels and hydrogen-ion concentrations
will result in inferior crops of stunted growth and discolored
foliage, which was evident at the beginning of the experiment when
the nutrients and hydrogen-ion concentrations had to be adjusted.

6. Proper nutrient levels and hydrogen-ion concentrations,
as well as proper growing media, result in the most desirable crop,

7. The plents grown in peat gave the best results, due to the
ability of the peat to hold the nutrients and provide a better base
exchange.

8. The vermiculite showed the least production because of the
length of time required to build up a nutrient supply to become
availeble to the crop, as compared with soil or peat.

9. The plants grown in soil made an intermediate growth be-
cause of the poor physicsal condition of the soil, which was due to
the lack of organic matter such as peat or manure, as well as sand,

to aid in the porosity of the soil and nutrient holding capacity.



10. It was observed that, as this crop was finally brought to
proper nutrient levels and hidrogen-ion concentrations, the brick-
red color and blemishes cleared up end the entire crop, except for
one or two plants growing in the vermiculite and soil, was again

brought back to a healthy green color,
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