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experience that sandy or light ‘teitured

soils cause fewer problems in carnation S
- production than finer-textured soills. .

- Gomness found in a survey of the soil.

 types used in 4O Colorado carmation
ranges (C.F.G.A.Bul. 36) that 55 per
cent had a clay content ‘of less than 10
per cent and that 18 per cent of the

- ranges surveyed had a clay content of 5
.per cent or less.,

When fer‘bilizer is applled to ex-

tremely sandy soils, grovers are con=- - ,;_
fronted with the possibility of root ---
injury. Such soils have a low base ex-

:;'*.'-cha.nge capacity and will tolerate less \

2 gsoluble salts. Rapid drainage which

causes excessive leaching loss of the =

_Pertilizer elements is also & pro'blem o

in these soils.

The incorporation of small amounts

----0f clay or peat or both to extremely

-*“sandy solls should raise their colloidal

_content and improve their base exchange

v -capacity, water and nutrient holding - -

wz»,::e,pe,ci‘l;ies and possibly .other physical .
end chemical characters.

: : . To obtain information on the value

/-7 of additions of clay and organic matter

\o to sandy soils, the following experi-
ment was designed. The clay used in

every case was a relatively pure caiclum

saturated bentonite which occurs in
ngtural depcsits along the foothills of

Some Effects of Addztzons of Clay and Peat to Camatton Sozls |  ‘ ,
by C Wlllzam Sauer ancl"W D Holley erse

5 Greenhouse operators have lea.rnedﬁby

Northern Colora.do. '.l'he pea.t used. was B
well deconposed eedge peet containing

- approximately 40 per-cent organic matter.

This decomposed: peat came from near
Leadville, Coloredo, and was used in an

attempt to get quicker response from the
_orga.nic matter. ;

3

Preltmmary Studles

Clay additions of 0, 10, 20, 30 ,
and 50 per cent by weight were made to
& sandy loam soil, which hed an initial
clsy content of 15 per cent.‘ In addi-
tion one medium used was 100 per cent
clay. ‘Ten per cent peat by weight was

-".added to. one-half of the mixtures;.the .
‘other half received no additional-organic

matter. All of the mixtures were placed

“in 6~-inch pots, steam pasteurized and one

rooted-carnation cutting planted in-egeh"
pot. = Each treatment consisted of 12 pots.
After 4 months of growth the plants

were harvested and welghed to obtain
total growth from each mixture ('Eeble l)

Table 1. The effect of varying clay

contents in a soil on the

Percent Total Percent Total g
clay weight a/ clay weight
added  in added 1%6?1152/
0 - 548.6 30 : T
10 544.9 50 522.4
507.5 100 456.3

a.7 Total weight is the oven dry weight

of 12 plants in each level.




| 08 produced 1501. 8 grame”

Ve ;5lowing components‘ i

r153é.8 gram, whereas thf

e General Procedures '

ki Two soils were chosen to represent
“the two’ mador soil types ‘used. for carna-
tion production in’ Colorado. VElentine :
“sand 1s similar to soils obtained. frmn
the prairies edst of* Denver'while a
:sampleof .the" sandy 1&’ from the

‘presents the "table mountain" used by
;Golorado growers._“; , R

A : Organic
"Sand 'Silt_,Clay matter

©11.8 5.2
‘180 165

“1.30
2. 85

Vhlentine sand 83 0
Sandy loam L 65 .5

Using these soils as basic components

of each mixture, the following soil, clay,

and peat combinations were prepared on the
basis of total weight of the mixture.:

. Each combination was thoroughly mixed

. ‘mechanically and pasteurized with steam.

Percentage Mixtures with Each Soil

, Per cent - Per cent ™! ‘' Per cent
~ original soil ¢ elay added ";?_peat a.d.ded
bR S o8 100 S, 0 M) o :
0 .
10 0
5 -5
90 0 10
U v LI, 0
. 85 10 i 5
85 5 10
80 20 o
80 ‘15 ;
- 80 .10 .10 ..
75 . 20 5
75 15 10
70 20 10

o015 and 20 per cent of the total weight.

.~ This added up to 30 different treatments
" which were replicated 4 times for a total.

- 21 ef 120 randomized plots.d
“‘cuttingf‘were planted in each plot on

at & minimum.

“téb e mqunxain area near Go,den, Colorado 3

“each soil mixture.
* egtablished at the number of weeks from
" planting time required torproduce 51 per
" cent of the total production ¥

Effects of Peat

['containing no peat.

. over--80il -with no peat added.

~ )
cent and 5 levels ‘of added clay, 0, 5, lO

Six carnation

- Records ‘were kept on the

bl 4 inside plants of White Sim while the
‘.. 2 outside'plants of Wm. 8im served as
- buffer rows.

' between the plots in such a manner that

~Dividers were ‘constructed

intermixing of the soil or soil water was
Nutrient levels in all
mixtures were maintained at near optimum.

“'°Each plot was watered when the soil.
. moisture tension retiched approximately
“3 to L 1nches of mercury

ﬁFbur criteria of measurement were. - .

'established to determlne differences

etween ‘the.soil mixtures.‘ These inclnded'
1) the total nmumber of flowers produced,
2) the average weight of flowers, 3) ‘

This latter was

The -effects of adding peat to both
solls are included in Table 2. - The ’
addition of 1Q per cent peat (approximate-
1y 25% by volume) caused a reduction in

average welght of flowers and residual

green weight when compared to mixtures
These dlfferences

were' great enough to be significant sta-

- tistically. The addition of 5 per cent

peat produce& no significant differences
The.data ..

in Teble 2 are averages for ko plots in
each level.

results when added to each soil, with the
exception cf the residual green weight.

‘Table 2. Effects of addition of peat to
st - gotlg-on -carpation-growth. oo
Percent No.fls. Wt.of  Green No.weeks
peat per fls.in wt.at ..  to pro-
added plot  grams  conclusion duce 51%

. . in grams of crop
0 19.48 22.78 932.14 27.13
5 18.85 22.3k4 oh2,21 26.90 .
10 18.45 21.90 863.72 27.02
Additions of peat produced similar

The addition of 10 per cent peat decreased




growth more from;ﬁhe sandy loam than from
Valentine sand, 'Five per cent peat added
to Valentine ‘'sand significantly incressed
the ggeen weight at ‘the ‘conclusion of the
experiment, indicating a beneficial effect
on second and later crops. The residual
green welght from the sandy loam soil de-
creased with éach addition of peat, T&ble

3.

Table 3. Effect on carnation growth of
adding peat to the two: aoils

. Percent Green weight at

peat conclusion of
added  experiment in. grams
Velentine sand . O - - .. 030,35 -
BRI g Bl
10 851,99 . .
Bandy loam 0 ~1025.92
el D . 963.89 .
10 : 875;h6“'

- Effects of Clay
Additions of verious percentages of

. bentonite clay to the two soils produced 3
little effect on any of the growth measure-

ments. There was a trend toward 8 decrease
in residusl green weight and a consequent

differences in those measufemenfsuwhen
no peat was added. Tables 5 and ‘6 pre--
sent these data. The addition of peat

 tended o counteract effects from clay

levels and clay additions offset effects
from peat lévels. The interaction
between peat and clay had little effect
on the mumber or weight of flowers.

Table 5. Effects of additions of clay
© - on carnation growth when no
peat was added. )

Percent Residual No. weeks to
clay green wt.. produce 51% of
added in grams - erop o ;

0 1076.20 26.00

5. 926,68 27.00

10 - .. 952.15 27.40 .
15 835.96 27.10

20 869.70 28 lO

7 Table 6 Erfects of edditions or peat

on carnstion growth when no.
- was added, - o
Residuel » No. weekn to

' :Percent
) R 7 — s -
10 786.60 ___ 27.60

retarding of the second crop when 15 or

20 per cent clay was added, but this differ-
ence was not large enough to be significant.
This trend was not obtained in the other
three measurements. Average grovth measure-
ments in 5 clay levels, 24 plots per level,
are shown in Table L,

Table 4. Effects of addition of clay to

added per fla.in at con= - to pro-
, plot  grams clusion duse 5%

- in grama of g

0 19.96 22.18 932, 55 26, 78

5 17.75 22.20 915.38 26,91

10 19.17- 22,31 951.78 26,71

15 18.850 22,64 B92.4k £7.33
20 19.25 22.37 667.32 ;

- - Addlitions of elay gave similar re-- -
sults on eaeh soil individually, with the
exception of rate of growth., The additien
of either 15 or 20 per eent alay delayed
produstion on Valentine sand, while the
same eddition of elay had little effeet

on sandy loam,

Effacts of interaction Batween Peat and Clay Levels

Peat produced the greatest 4iffera
endes in both residial green welght and
spead of growth when noe alay wasg added.

. Likewige nlay predused the greates

‘eantly faster.

A Comparison of the Two Soils
. The ssndy loam ("table mountain") loill

" proved significantly more preoductive than .

the Velentine sand. It produced more
flovers, more residual green weight and the
rate of growth in sandy loam was signifis=
Only the average weight

per blocmwas not affseted by the seil type
used, Average results from the two soils
There were 60

are presented in Table 7.
.Plots of each soil.

Table T. Effects ef twa aeil typea en
Hi Al i_ ez

per _ fls.in green wt. ie prg-_
plet gramg in grems, duee 51%
—

reqpired $6
be signifia
aant with
¥4 ef

el

118 N8, 52,80 __ 0.7




Summa"y

The colloidal content of eytremely
sandy or porous soils can be raised by
additions of peat or clay without detri-.

ment to the growth of carnations and with

possible long time benefits. Contrary to

the general ides and to results published .

previously (Colo.Flow.Gro.Bul.32), no
increase in growth or production was ob-
tained by additions of 5 or 10 per cent
sedge peat. Additions of peat did not
produce the same resulis on both soils.’
When peat was added, Valentine sand (the
" lighter textured soil) produced more
. gréen weight at the conclusion of the
" experiment, which indicates faster or
larger second and later crops. . On the
 sandy loam {("table mountain") soil, the
"trend was toward a reduction in residual:
'green welght from additions of either
.5 or 10 per cent peat by weight.

‘The addition of 10 per cent peat

" (approximately 25 per cent by volume)’
- ‘caused a significant decrease in .
i weight of . flowers from both soils. -

These results ind.icate thet 10 to 12
per cen‘t peat pz ‘yolume is near’ the upper

limit which we Bhould add. at one: time.
" Probably less. 'bhan this a.mount would be
adequate. -

When various percentages of bentonite
clay were added to the two soils, little
effects on growth measurements were found.
Benefits derived from increasing the .
colloidal content of & soil would be more
in the nature of long term responses such
as less rapid leaching of nutrient ele- ‘

" ments and & greater base exchange capacity
of the soil. Probably 5 to 10 per cent
(by weight) of clay is adequate to \
accomplish these ends..

The rate at which water would per-
‘colate through each soil was reduced by
‘a.dditions of either peat or cla.y.

The ‘addition of cley increased the
nunber of irrigations, whlle the addition
of peat caused a decrease in irrigations
‘required during the experiment. This ‘
change in frequency of irrigation should
be considered when a soil is altered by .-
either peat or clay. If you water by the
feel or appearance of the soil rather °

. than by tensiometer, you may be easily
e misled ;

e
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