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i INTRODUCTION

Alfalfa is among the most important perennial forage crops pro-
‘duced in Oklahoma. Continued successful production of this legume is
dependent on sound management and soil fertility practices adapted to
each of the several soil and climatic areas within the state.

A soil fertility research study with alfalfa was initiated by
the Oklahoma Agriculture Experiment Station in i955. Results from
these experiments have contributed information necessary for improved
management and maintenance of alfalfa on important alfalfa producing
soils in central and eastern Oklahoma.

The objective of these field and greenhouse studies was to deter-
mine the response of alfalfa to various soil fertility treatments.
Treatmenté used in the field experiment at the.Thomas farm included
three rates of phosphorus, two rates of potassium and two rates of
boron. Those treatments used at the Paradise farm included five rates
of phosphorus, two rates of potassium and two rates of boron.

The greenhouse experiment was concerned with calcium and magnesium

ratios applied with and without phosphorus and potassium fertilizers.



It REVIEW OF LITERATURE

Establ ishment and maintenance of alfalfa under Oklahoma soil and
climatic conditions are dependent on successful managemeﬁt and soil
fertility practices. Yields, hay quality and stanq maintenance are
greatly dependent in most areas on favorablé‘soil‘conditionso Alfalfa
has a high requirement for available plant nutrients from the soil an't,

Lucas and Scarseth {18), with data from various plant sources con-
verted the percentage of K, Ca and Mg to a chemical equivalent basis.

A reciprocal relationship was found to prevail between the K, Ca and Mg
in the plants. This relationship helps té account for the need of
potassium in sorghum. |

Schmehl et al. (34) studied the influence of soil acidity on the
absorétion of calcium by alfalfa, with radio;qa]cium, They reported the
rate pf absorption of calcium by alfalfa was markedly reduced in the
presence of aluminum ions. It was reduced to a lesser degree in the pre-
sence of manganese and hydrogen ions of a nuirient solution. They
suggested the low calcium content usually observed in plants grown in
an acid soil may be due to the antagonistic effect Qf aluminum man-
ganese and hydrogen ions on the absorption of calcium ions, rather than

a low supply of calcium in the soil.

Figures in parenthesis refer to Literature Cited.



Winter survival of alfalfa is closely related to soil fertility.
‘Wang (41) found that in.most cases, the additions of lime or lime and
other fertilizers, increased the water retention of alfalfa by increasing
the water soluble protein content of the plants. This éapacity for re~
tention of water appears to be directly related to the ability of alfalfa
to withstand winter killing.

Overliming of alfalfa is usually accompaqied by reduced yields.
Accqrding to Tﬁrk and‘Lynd (39), over]imihg not only reduces yields but
it also reduces the percentage of pdtassium, ﬁénganese and pﬁosphérué
in the plants and increases the calcium content. In an investigation with
legumes, Lynd and Turk (19) were able to prevent overliming injury by the
application of manganese sulfate. They found a marked decrease in ex-
changeable manganese in the soil with increasing rates of lime. The
quantfty of exchéngeable potassium énd absorbed phosphorus was not appre=-
ciably affectéd.

| Liming of alfalfa to optimum pH levels is closely related to yieid°
Moser (24) shong the calcium supplied at low pH values was a more im-
portant growth factor than the pH value. -His fesult; indicated that
calcium supplied in increasing increments grédually increé;ed in the
plant, reaching the maximum where 10 m.e., of calcium was applied at a
pH of 6.0 to 6.5. |

Woodhouse (42) in North_Carolina, concluded that the time and method
of application of lime were more important than the rate of application,
Best reéulté were obtained by mixing the lime .in the plow laYer befbre

planting. A high level of calcium depresses the uptake of magnesium and



potassium., It is typical of calcareous soil to require high levels of
potassic fertilizers. This fact is well known oh the thin chalk soils
of southern and eastern England (32).

Alfalfa requires relatively large amounts of phosphorus. Only a
part of the phosphorus fertilizer added to the soil as availablé phosphorus
is used by the plant (25). Seay and Weeks (36), ihdicated that the best
time for application of phosphate fertilizers was in the fall. They
f;und that phosphorus was taken up by alfalfa during the dormant season.
Nielson (30}, indicatéd that thg time of application of phosphate was
not critical. Fall applications appeared to be equally a$ effective as
spring applications. Woodhouse {43) found that young alfalfa plants have
a high requirement for phosphorus.

Phosphate fértilizers on Washington soils were compared by Hausenbuiller
and Weaver (14). They found that fertilizer phosphorus was neither leached
from the soil nor reverted into an unavailable form. As a result, highly
available phosphate carriers can be applied to alfalfa in amounts sufficiently ’
large to last for several years.

Larson (17) found that yielﬁs of cats and alfalfa were markedly in=
creased by phosphate fertilizéro The yields of the first two crops followed
a curve of diminishing returns. Later, however, the first increment of 30
pounds of P05 per acre became ineffective. The first two years of the
experiment, a corresponding increase in phosphorus and magnesium uptake
was Observeg with phosphate applications, while the total uptake of cal=
cium decreased. Hunter {15) concluded that the level of available phos=
phate in the soil was the most important factor affecting the phosphorus

content of alfalfa.



MacLean and Cook {20) studied the effect of soil reaction on phos=
phorus availability. They éound that liming to slightly above the heutral
point increased the amounf of avaijilable soil phosphorus.

Millar {(23) reported that 6ver 80 percent of the phosphorus applied
to American soils in fertflizers is in forms designated as available, and
from 5 to 15 percent of it is recovered»in the‘first crop harvested after
the application. The loss of available phosphates is due to the reversion
of phosphorus from a soluble form to an insoluble form known as fixation,
Murphy (26) has shown that phosphate fixation may occur in soils high in
kaolin clay minerals. He believed this probably accounts for the phosphate
that is fixed at about neutrality. However, the fixation péwer of most
clay minerals is re]atively low. |

Seay (37) found a linear relationship in Wisconsin soils existed
}tbetween the percentage of potassium contained in alfalfa and the logarithm
éf the number of pounds of exchangeable potassium in the soil on which the
crop was grown. Brown {5) studied potassium and boron fertilization of
alfalfa on sdme Connecticut scoils. He reported that large applications of
K0, before planting, produced alfalfa with a high potassfum and low cal=-
cium content the first year.

It is‘well known by soil chemists that certain catjons may be sorbed
by the clay miﬁerals in a nonexchahgeable or a difficultly exchangeable
state. Potassium is the most common ion that is ''fixed" to any appre-~
ciable degree (12)= Nelson and McEvoy {29) showed that an increase in
yie]d and quality of tobacco was received when Mgl was added to the soils

that had a sufficient supply of available K50.



Chandler et al. (7) found the potassium content of alfalfa to be
a reliable criterion for predicting the need of potassium fertilization.
when the potassium content of the alfalfa plant at early bloom stage
was less than 1.25 percent a profitable yield response usually resul ted
from_fertlllzer applications. When potassium content was over |.25 per-
cent, there was seldom any response to potassium fertilization. These
workers_ﬁroposed the critical level of the soil to be 80 pounds of
exchangeable potassium per acre. Murphy (27) found that soil containing
less than 60 P.P.M. of replaceable potassium generally responded to
potassium fertilization if other factors were favorable for plant growth.
Bear and Toth (1) found that alfalfa plants had the tendency to take up
excess potassium at the expense of magnesium when excessive applications
of potassium were made.

In many instances the trace elements are the first limiting plant
growth factor. Boron has received considerable study in soil fertility
experiments with alfalfa (2). The concentration range between the minimum
amounts for plant growth and those which are toxic is relatively narrow.
Stinson (38) found that the total boron content of alfalfa varied directly
with the water soluble boron of the soil. Dible and Berger (9) reported
that the level indicating a boron deficiency was approximately 9 P.P.M.
Brown and King (6) dec;gased boron deficiéncy symptoms, increased height
by 15 percent and yielé by 16 percent with the application of boron.
Boron content of the leaves was increased by 21 to 62 percent with the
application of 20 pounds of borax per acre as compared with alfalfa that

was not fertilized with boron. Murphy and Lynd (28)_found increases in



yield of alfalfa hay in southeastern Oklahoma with the application of

32, 64 and 96 pounds P205 per acre. These phosphérus treatments com=

bined with 72 pounds of K90 gave larger increases over the respective

Po0g treatments alone. The addition of 40 pounds borax to the 0-64;72
treatment resulted in the highest‘yie]ds in the experiment,

Manganese defﬁcigncﬁes commonly occur on soils of high pH and of
high organic matter content (10). Lynd and Turk (19) fbund that with
increasing rates of lime there was a marked decrease in exchangeable
manganese. Garey and Barber (10) found evidence that oxidation of
forms of suffur or acid production were ihportant for manganese to be=
come available from unavailable forms; ‘Varva and Fredrick {(40) found
that oxidation of elemental sulfur or sodium~thiosulfate applied to the
soil resulted in a reiease of soluble méhganese accompanied by a
lowering of pH.

Mgﬁy cultivated plants need comparatively large amounts of sul-
fur. in a humid climate the soil loses much sulfur through leaching.
Bear (2) reported a marked increase in yields of crops, especially
legumes, has been obtained by applications of sulfur fertilizers in
many areas of the United States. Hé-a]so pointed out that rainfall de-

livers between 5 and 30 pounds of sulfur per acre annually in most areas.



!11 MATERIALS AND METHODS

Field Experiments

A field éxperiment on a Port loam soil was located on the
Thomas farm about 2% mi1es east of Stillwater in Payne County;
Oklahoma, near State Highway 51 in ;ﬁe NWENWL sec. 20, Twp. 19
N., R 3 E. |
This soil was formed from materiaj of alluvial origin and is
located on an occasionally inundated floodplain. Port loam soil
has a brown top soil about 16 inches in depth, which has a medium
granular structure and friable consistence. It is underlain by
calcareous, reddish-brown alluvial material. A detailed descrip-
tion of this soil series may be found in the Manual of Soil Series
of Oklahoma (21). This field had been in continuous corn since 1948
and did not receiye any lime during that period.
The plots on a Norge fine sandy loam soil were located on the
Paradise farm, about 9 miles south and 7 miles west of Stillwater
‘in Payne County, Oklahoma in the SELSEL séc, 34, Twp. 18 N., R. 1 E.
This soil was formed from material of old alluvial origin.
Norge ‘has a'bran séndy foam topsoil about 8 inches in depth'which,has
a weak fine granular struéfdre and friable consistence accompanied by
a few fine pores. It gfades gradually to the layer below. A detailed

description of this soil may be obtained from the Manual of Soil Series



of Oklahoma (21). i
Experiments were started on an established stand of alfalfa in
Februify of 1955 at the Thomas farm and in March of 1956 at Paradise farm.
The annual applications of the treatments used were applied in the
spring of 1957. These treatments included annual applications of
the following at the Thomas and Paradise farms. _
Py= 40 pounds P205 per acre as treble superphosphéte (45%)
P2= 80 pounds P205 per acre as treble superphosphate (L45%)
Ki= 100 pounds Ky0 per acre as KCl (60%)
Kom 200 pounds K20 per acre as KC1 (60%)
B =« L0 pounds borax per acre (11.3% boron)
In addition, the Paradise experiment was expanded, which permitted studies
with increased rates of phosphorus.
P3= 120 pounds P05 per acre as treble superphosphate (45%)
Py= 160 -pounds P05 per acre as treble superphosphate (45%)
Pg= 200 pounds P05 per acre as treble superphosphate (45%)
Ki= 100 pounds K20 per acre as KC1 (60%)
K2= 200 pounds K70 per acre as KCl (60%)
B = L0 pounds borax per acre (11.3% boron)

These plots were laid out in a split plot arrangement in @ randomized
block having all possible combinations of the above treatments with three
replications.

Greenhouse Experiment
The objective of the greenhouse experiment was to determine the effects
of calcium and magnesium ratios with and wlthout potassium and phosphorus,
and a combination of these elements, on the yield of alfalfa grown on a
Norge fine sandy loam soil,
This soil was selected because it is a deep, well drained, permeable

soil that will give high alfalfa yields with proper fertility practices

and favorable moisture.
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The soil was collected from the field, screened through a #-inch
mesh screen and air dried. The containers being used in this experi-
ment were two gallon, glazed, earthenware pots. Nine kilograms of
soil were weighed into a sufficient number of pots to enable all treat-
ments to be made in triplicate. Each of the 36 treatments were re-
plicated making a total of 108 pots. All pots were adjusted to the
same level of nitrogen as that supplied in 200 pounds of monoammon ium
phosphate. Monoammonium phosphate was selected as the phosphorus carrier
to eliminate the application of calcium. The treatments were designated

as follows:

Check P, K| Py

Mgy, Mgy,Po ngP Kj MgLK MgyP, Mgy, PIKL
CazMg, CagMg, Py Ca3HglP2K| CasMg K, CasMg P, CazMg, P K,
Cazﬂgz Cazngzl’z GazﬂgszKl CazﬂgzKl CazﬂgzPl Ca2H92P| K]
Calﬂg3 CH‘HQBP Ca| Hg3P2K] Cang3K; CaIH93P CaIHg3P K]
Cay = 10 ton CaCO; per acre (Tech.)

Mgy, e 8.4 ton cha3 per acre (C.P,)

CagMg; = 7.5 ton CaCOj and 2.1 ton MgCO, per acre

CagMg; = 5.0 ton CaC03 and 4.2 ton MgC03 per acre

CajMg; = 2.5 ton CaC0, and 6.3 ton MgCO3 per acre

Ky = 100 pounds K30 per acre as KC1 (C.P.)

P = 100 pounds P05 per acre as monoammonium phosphate (C.P.)
Py = 200 pounds P05 per acre as monoammonium phosphate (C.P.)

All treatments were mixed thoroughly with the upper three inches
of the soil. The approximate moisture equivalent value was determined.

On this basis the soil was watered to Its approximate field capacity

before planting. Certifled Buffalo alfalfa, Medicago sativa, was planted




September 23, 1957. The seed was treated with an inoculum, Rhiquium'/
species, before é]éhtinga The plantings were made in circular band$
within;each pot and covered to a depth of F=inch. Following emergence,
the nuﬁber of plants was adjusted to 10 per pot. |

The first, second and third cuttings were harvested February 28,
April 8 and May 1, 1958 respectively. The plant‘material was dried in
the oven at 65°C. and weighed.

All alfalfa hay yields were subjected to statistical analyses to
aid in interpreting these data.’

Physical and chemical properties of the soils used in the field
experiment and greenhouse'experimént are reported.iniTébles i and 11
respectively. Available phosphorus was determined by !eéching with
0.1 normal acetic acid as proposed by Harper (13). Exchange capacity
and exchangeable potassium were determined by ﬁhe procedure presented
by Jackson»(l6), Total nitrogen was determined b; modification of the
Kjeldahl method (32). The percentage ofganic ﬁatter was determined by
the procedure outlined by Schollenberger (35), Soil reaction was deter=
mined using the Beckman glass=electrode pH mefer, - Mechanical analyses
were made by the hydrometer method essentially as presented by

Bouyoucos (4).



TABLE |

SOME PHYSICAL AND CHEMICAL CHARACTERISTICS
OF SOILS USED IN THE FIELD EXPERIMENTS

Thomas farm

Paradise farm
Norge fine

Port loam sandy loam
Texture
Percent sand L3.0 72.0
Percent silt 38.0 20.0
Percent clay 19.0 8.0
Reaction {pH) 5.0 6.6
Percent organic matter 1.42 1.00
Percent nitrogen ' .077 019
Available phosphorus
(pounds per acre) 21.76 10.90
Exchangeable potassium
(meq, per 100 gms.) .2k .19
Cation exchange capacity
(meq. per 100 gms.) 7.96 4,18
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TABLE 11

SOME PHYSICAL AND CHEMICAL CHARACTERISTICS
OF THE $0iL USED N THE GREENHOUSE

EXPERIMENT
Norge fine
sandy 1loam
Texture
Percent sand 72.0
Percent silt 20.0
Percent clay 8.0
Reaction {pH) 7.1
Percent organic matter 1.00
Percent nitrogen ' .019
Available phosphorus
(pounds per acre} 10.90
Exchangeable potassium
{meq. per 100 gms.) .19
Exchangeable calcium
{meq. per 100 gms,) ' 1.30
Exchangeable magnesium
(meq. per 106 gms.) .33

Cation exchange capacity
 {meq. per 100 gme.) L18




I¥ RESULTS AND D{SCUSSION

Greenhouse and field experiments wére conducted to détermine
response of alfalfa to fertilization. Two socil types were studied
in the field experiment, Port loam and Norge fine sandy loam, the
latter wgs also used in the greenhouse experiment.

| Field Experiment

Port loams The 1957 growing season was very favorable for
alfalfa production because of high rainfall. Four cuttings of hay
were harvested. Total yields by cuttings with statistical results
, are'5umm@rﬁzedviﬁ Table §1} and the actual plot yfelds are shown
in the appendix, Tables X, X, X! and XI1.

The maximum total yield of 11,289 pounds per acre was har-
vested from those plots receiving the PyKyE  treatment. The lowest
total mean yield of 9,358 pounds per acre was obtained from the Py
treatment., The average total yield from the check (no fertilizer)
treatment was 9,582 pounds per acre which is slightly above the
Towest yﬁeldﬁmg‘p!otso | |

There were no statistically significant yield differences be-
tween the treatments in the first cutting as indicated by the F value,
The F value for potassium rates was significant at the 5% level for

the second cutting. The phosphorus and potassium rates were both

14



TABLE 111

EFFECT OF VARIOUS SOIL

FERTILITY TREATMENTS ON TOTAL

YIELD OF ALFALFA HAY, THOMAS FARM,
PORT LOAM SOIL,

Pounds 14% moisture hay at cutting date 1/

Treatment 2/ 5/28 776 8/13 9/23 Av. Total Yield
Pounds per acre
Check 3258 3513 1616 1195 9,582~
3586 2999 1439 1352 9,376
3428 3173 1545 1212 9,358
3543 3233 1758 1162 9,696
] KE 3913 3254 1991 1531 10,689
: Kl 3658 3488 2012 1595 10,753
¥ 3403 3304 i808 1205 9,810
PEKZ 3509 26283 1978 1467 19,582
PZKZ 3556 342h 2233 1450 10,663
B 3586 3428 1637 1127 9,778
P1B 3956 29535 1535 1347 9,773
PZB 3382 2935 1793 1283 9,393
K78 3573 358 1723 1233 9,987
Pk B 3977 3684 2105 1523 11,289
PoK,B 3552 3777 2152 1616 11,097
KoB 3634 3764 1829 1184 10,461
PiK,B 3573 3301 1991 1429 10,294
PzKéB 3777 2479 2161 1616 11,033
b, 5.76 3.02 1.69 .16
V. S. 1% 12.53% 12.04% 9. 14% 9.87%
F Value: Trt.3/ 1.04n.s, 1.12n.8. 3. 4Bw 5.52%% 3. Thoek
level n.S. .S, 5,928 27 .76 n.S.
K lTevel n.s. 3.55% 17.95%% 11.23%% 15, 90k
PxK Tevel n.s. n.s. 2.9 n.s.

Check = no f@rtxlﬁzer

Py = b0 pounds @Q per acre
Py = 80 pounds Pz@q per acre
Ky = 100 pounds Kw@ per acre
Ko = 200 pounds KQO per acre

.
4

n.8. = Not significant at 5%

Lo p@mn@@ borax per acre
Significant at &% level.
wk = Siagnificant at 1% level.

1/ Vield figures are the mean of three replications.
2/ Treatment symbols are:

as treble superphosphate (45%).
as treble superphosphate (45%).

as KC1 {60%) .
as Kol (60%).

(11.2%).

level.
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significant at the 1% level in the third and fourth cuttings. The P x K
interaction of the fourth cutting was significant at the 5% level,

Phosphorus treatments alone gave a slight decrease in yields as com=
pared with the check (no fertilizer) treatment with a mean yield of
9,582 pounds per acre. The phosphorus treatments when in combination
with the potassium treatments gave increases of more than a thousand
p@unds‘per acre in all cases over the check {no fertilizer) treatment.

When the effect of phosphorus and potassium treatments were com=
bined with boron, yields in all cases were increased above those re-
ceiving phosphorus and potassium alone.

Potassium treatments indicated linear response in all combinations
except the PoKyB treatment. The boron treatment gave a slight increase
in yield over the no fertilizer treatment. Borcn in combination with

phosphorus and potassium also gave increasad yields,

Norge fine sandy loam: Two experiments werse conducted on this
scil. Each experiment recelived the same rates of potassium and boron
but had different rates of phosphorus applied. One area is referred
to as the low phosphorus area, which had the check (no fertilizer)
treatment and two phosphorus rates of 40 and 80 poundé PZOS per acre.
The other area is referred to as the high phosphorus area and received
120, 160 and 200 pounds of Po0s per acre.

Four alfalfa hay cuttings and one seed crop were taken from this
experiment in 1957.

. The hay qhd seed yields for the low phosphate level with the

statistical results are summarized in Tables [V and V respectively.



TABLE 1V

EFFECT OF VARIOUS SOIL FERTILITY TREATMENTS WITH THE
LOW PHOSPHATE LEVELS ON TOTAL YIELD OF ALFALFA
HAY, FIELD EXPERIMENT, PARADISE FARM,

NORGE FINE SANDY LOAM, 1957

Pounds 14% moisture hay at cutting date 1/
Treatment 2/ 5/16 6/20 7/20 10/18 Av. Total Yield

Pounds per acre

Check 2310 2088 1471 919 6788
1 2488 2148 1531 876 7043
PZ 2595 1282 1361 1076 7014
KE 2429 2212 1671 914 7226
P?KH 2488 2155 1642 961 7246
PZKE 2544 2233 1642 1182 7601
Ks 2352 2203 1663 876 7094
P@Kz 2650 2246 1599 957 7452
PQE 2471 2012 1510 1004 6997
B° 2 2339 2394 1425 961 7119
PyB 2488 2297 1395 982 7162
P B 251 2024 1523 970 7031
k3B 2535 2322 1629 900 7386
P]Kgﬁ 2735 2195 1663 1174 7767
PZKBB 2629 2246 1765 1297 7937
KZB 2403 2233 1714 897 7247
P]KQB 268L 1961 1523 g4l 7159
PZKZB 2735 2288 1650 1161 7834
Sm 2.87 3.13 2.60 2.40 .16
C. V. 8.8%% 9.74% 12.18% 17.58% 9.82%
F Valus: Trt.3/ 1.09n.s. 0. 8Ln s, 1.06n.s. 1.h2n.s, 1.63n.s.
P level L 6h% .S, n.s, 6.02%k n.§.
K level n.s. 5. 6,23k n.s. L, gg%

1/ Yield figures are the mean of three replications
2/ Treatment symbols are:
Check - no fertilizer.

Py ® 40 pounds Po0z per scre as treble superphosphate {L5%) .
Py = 80 pounds Palp per acre as treble superphosphate (45%) .
Kij = 100 pounds K@o per acre as KC1 (60%) .

Ky = 200 pounds K?@ per acre as KCT (60%) .

B = 4o pounds borax per acre {(11.3%).
3/ % Significant at 5% level.

o= Significant at 1% level.

n.s. = not significant at 5% level.

[ 1
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TABLE V
EFFECT OF VARIOUS SOIL FERTILITY TREATMENTS WITH THE
LOW PHOSPHATE LEVELS ON YIELD OF ALFALFA SEED,

FIELD EXPERIMENT, PARADISE FARM, NORGE
FINE SANDY LOAM, SEPTEMBER 6, 1957

Pounds of seced per acre

Treatment 1/ Rep 1 Rep 2 Rep 3 Av, Total Yield
Check 125 98 68 97.0
P] 70 80 91 80.3
P? 104 66 92 87.3
Ky 99 109 b5 8L.3
p!K] 108 g3 105 102.0
PoKy 160 48 98 102.0
F 57 51 21 43.0
HKZ 72 52 33 52.3
P?KZ L6 148 51 . b8.3
B 61 87 108 85.3
P18 1l 92 87 96.6
P 8 81 79 53 - 71.0
K % 103 122 61 5.3
P]KEB 109 113 60 94.0
PoK ;8 123 130 79 110.7
KZB 127 £3 52 87.3
PJKZP 87 1 63 87.0
P?KZB 103 128 102 111.0

Treatment F = 1.370 n.s.

Standard Error of Mean = 4,80

Coefficient of Variation = 3.53%

1/ See Table IV for details of treatments.
n.s. = Not significant at 5% level,

|
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The hay énd seed yields for the high phosphate levels with statistical
results are summarized in Tables ¥ and Vii. Actual plot yields of the
low_hhasphate area are shown in acpendix Tablas X111, X1V, XV and XV with
the actual plot yields from the high phosphate levels shown in appendix
Tables XWIL, XVIIl, XIX and XX.

Low phosphate levels for alfa]fa forage: Lowest total mean vield

of alfalfa hay, 6,788 pounds per acre was obtained from the check (no
fertilizer) treatment. Highest average total yield, 7,337 pounds per
acre was cbtained from the PoK;B trestment.

Statistically significant differences were obtained on the phosphorué
level with the first cutting as indicated by the F value. There were no
statisticai‘differ@nces between the treatments in the second cufting,

The potassium treatments gave yields different significantly at the 1%
tevel in the third cutting and yields from the phosphorus treatments
were significantly different at the 1% level in the fourth cutting. The
only significances in the average total yield was at the 5% level as a

function of potassium treatment.

Low;phmsphate ievels for seed: Yields of alfalfa sead'from the
fiaeld experimental piots that recaived the low phosphorus treatments
are summarized in Table V. Lowest yilelds of 43.0 pounds per acre ware
obtained from the Ky treatments. The highest ylelds of 111.0 pounds per
acre were obtaingd from the P4KoB treatments and the PoKyB treatments
with an average vield of 110.7 pounds per acre.

The check (no fertilizer) treatments gave yields of 97.0 pounds

per acre which was exceeded by only four treatments. These treatments



were PszB, PoKyB, PiK,y and PzKln

High phosphate levels for alfalfa forage: The lowest total yield,

5,702 pounds per acre was obtained from the P3B treatments. Highest
total yield, 6,908 pounds per acre was obtained from the P3KoB treatments.
Statistically significant differences were obtained at the 5% level
for the first cutting on the P treatments and the P x K and K x B inter=
actions with significance at the 1% level on the P x K x B interactions.
The second cutting had noc significance except at the 5% level on the
P x Kx B interactions. The third cutting showed no significant differences
in yield with any treatment. Significance in yield difference was shown
at the 5% level on the K treatment and at the 1% level on the P x K
treatments for the fourth cutting. The only significant difference
in the average total yield was at the 5% level on P x K treatments.
The phosphorus treatments alone appeared to give linear response.
The P3Ky, P3K2, P Ky and PyKy treatment combinations gave increased yields
over the P3 and P, treatments. However, the P5Ky and PgKy treatments gave
iower yié!d than P5 treatment alone. _Increases were also noted for the
boron treatments over the phosphorus alone and phosphorus and potassium
combinations.

Seed vields for the high phosphorus levels: Yields of alfalfa seed

from the field experimental plots that‘receﬁved the high phosphorus treat-
ments are summarized in Table VIIl. Lowest yields of 55.6 pounds of seed
per acre was obtained from the Py treatments. The highest yield, 123.3
pounds of seed per acre was obtained from the P;B plot treatments. Boron

with three rates of phosphorus alcone, gave higher yields than any of the



TABLE Vi

EFFECT OF VARIOUS SOIL FERTILITY TREATMENTS
HIGH PHOSPHATE LEVELS ON TOTAL Y!ELD OF ALFALFA

HAY, FIELD EXPERIMENT, PARADISE FARM,

NORGE FINE SANDY LOAM,

1957

WITH THE

Pounds 14% moisture hay at cutting date 1/
Treatment 2/ 5/16 6/20 -7/20 10/18  Av. Total Yield
Pounds per acre
P3 1765 2054 1148 821 5788
Ph 2197 1514 1046 851 6008
PS 2382 2216 1216 9ik 6728
PIK, 2233 2233 1267 893 6626
PﬁKl ~ 2382 1727 1161 842 6112
PSK] 2254 2020 1182 714 6170
EK' 2140 1948 1255 1054 6397
PLKS 2169 1982 1238 757 6146
PSKZ 2254 2110 1204 918 6486
PSB 1921 1884 1127 770 5702
PhB 2205 1978 1212 927 6322
PgB 2233 2033 1289 876 6431
PSKEB 2212 1884 1140 786 6022
PikyB 2389 1914 1255 918 6476
PSM B 2205 2076 1233 863 6377
BKZB 2297 2280 1255 1076 6908
Phk B 2212 1701 1148 893 5954
PSK?B 2332 1827 1140 936 6335
Sm 503 2.91 1.79 1.61 2.66
€. V. 5. 2L, 10.77% i1.03% 13.49% 6.21%
F Value: Trt.3/ b.23%% 1.52n.8. 0.67n.s. 1.88n.s 1.67n.
P level L. 66% L Lok n.s. n.s. n.
K level n.s. n.s. n.s. 3.70% n.
PxK leval 3.62% n.s. n.%. 3.98%% 2.85%
KxB level L, 30% n.5. n.s. n.s. n.
PxKxB level  8.20%% 3.03% n.s. n.s. n.
1/ Yield figures are the mean of three replications.
2/ Treatment symbols are:
P = 120 pounds P,0g per acre as treble superphosphate (45%).

P, = 160 pounds P2©5 per acre as treble superphosphate (U5%).
Pg = 200 pounds P205 per acre as treble superphosphate (L5%) .
K, = 100 pounds Kol per acre as KC1 (60%).
K, = 200 pounds Ky0 per acre &s KCI (60%)°
B” = 40 pounds borax per acre (11.3%).

3/ % = Significant at 5% level.
*% = Significant at 1% level.

n.8. = Not significant at 5% level.



TABLE VI

EFFECT OF VARIOUS SOUL FERTILITY TREATMENTS WITH THE
HIGH PHOSPHATE LEVELS ON YIELD OF ALFALFA SEED,

FIELD EXPERIMENT, PARADISE FARM, NORGE
FINE SANDY LOAM, SEPTEMBER 6, 1957

Pounds of sead per acre

Treatment 1/ Rep 1 Rep 2 Rep Av. Total Yield
P. 87 106 55 82.6
P, 57 Y 73 65.6
PS 127 149 79 118.3
P3Kﬁ Ly 106 112 88.3
PiK] 53 102 93 82.6
PgK, 65 74 87 75.3
P3K2 112 125 96 111.0
PMKQ 10€& ’ Q5 122 107.6
P5K2 96 107 101 101.3
P3B 80 93 105 94.3
Pi,B 89 118 94 100.3
PsB 147 120 103 123.3
PBKIB 82 95 102 93.0
PMK]B 110 107 130 115.6
PgKyB 8L 100 76 86.6
P3Ko8 83 102 86 90. 3
KB 73 28 84 81.6
PSKZB 66 70 0 75.3
F Values: Treatment = 2.601%%
PxK level = §,)130%%
PxKxB ievel = L Lhgeese

Standard Error of Mean

106.09

Coefficient of Variation = 18.56%

**Significant at 1% le
g

1/ See Table Vi for details of treatments.

val,
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boron, phesphorus and potassium combinations. Potassium application at the
Ks treatment level with three rates of phosphorus gave higher increases than
the K, treatment plus three rates of phosphorus. These data indicate
the need for nutrient element b@lance'for sead production with a high rate
of fertilizer application.

Greenhouse Experiment

Norge fine sandy loam: Three cuttings of alfalfa forage were obtained

from this experiment. Total yields and results of the statistical analysis
by treatments are shown in Table ¥Iil. Forage yields by cuttings with
statﬁstﬁcal~analysis of yields are shown in appendix Table XXIi.

The‘ﬁots receiving the Mgyk) treatments produced the highest total
yield, 13.52 grams. The lowest total yield of 10.26 grams per pot was ob-
tained from the check treatments (no differential fertilization). An
appafent linear type response was noted with decreasing amounts of calcium
and increasing amounts of magnesium as indicated by the average of the cal=
cium and magnesium treatments. Blalock (3) worked with alfalfa on a
Waynesboro sofl in the greenhouse. He found that plant growth was inhi-
bited with the application of 8.4 tons of MgCos per acre. The 8;& tons
of MgCo3 per acre, on th@ Port loam soil gave the highesf average yield
of 12.91 grams which is higher than calcium alone or combined calcium and
magnesium treatments.

The mean yield of the Pyk; treatments with all combinations of calcium
and magnesium was higher than the PyK; treatments with the same calcium
and magnesjum combinations.

¢

The addition of phosphorus at both the Py and Py levels increased



TABLE VI

TOTAL YIELD OF ALFALFA FORAGE AS AFFECTED BY VARIGUS
SOIL FERTILITY TREATMENTS, NORGE FINE SANDY LOAM,

GREENHOUSE EXPERIMENT, THREE CUTTINGS,

‘ STILLWATER, 1958

2k

C@L}

Treatment 1/ Check C@SMgﬁ CayMg, CayMgs Mg, Av.
Grams oven dry forage 2/
pheck 10.26 11.88 10.30 © 11.45 12.25 11.88  11.34
Pl 12.66 11.33 12.29 ﬁ0093 12.82 13.49 12.25
Ky ¥2.03 11.82 11.19 12.19 11.21 13.52 11.99
PIK] 11,62 12.13 12.12 13.50 13.16 13.40 12.64
Py 11.59 11.45 11.39 13.03 12.86 13.06 12.
PZK] 10.86 10.95 11.79 12.36 12.52 12.12 11.

Av. . 11.50 11,59  11.51 12.23 12.47 12.91 12.

Standard Error of Mean = .351
Treatment F Velue 5 1,90%
Coefficient of Variation = 8.76%
1/ Soil fertility treatments were as follows:
Check = No differential fertility treatments.
Cap = 10 ton CaCO3 per acre (Tach.)
Mgy, ® 8.4 ton MgClz per acre.
Caghgy 7.5 ton €al0q and 2.1 ton MgCOS per acra.
CanMgy = 5.0 ton Call03 and 4.2 ton MgLO3 per acre.
CajMg3y ® 2.5 ton CaC03 and 6.3 ton MgC03 per acre.
Ky = 100 pounds Ko0 per acre as KC1 (C.P.)
P 100 pounds Pl per acre as monoammonium phosphate.
Py 2 200 pounds Polz per acre as moncsmmonium phosphate.
All pots received CO(NHQ)D in an emount to supply equivalent nitrogen
supplied by 200 1bs./A%0f monoammonium phosphate.
2/ Yield figures represent the mean of three replicate pots.
% Significant at 5% level.

g 88 &8

B BE
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the total average yield over the check. It was also noted that when
potassium was applied, the total average yield exceeded the check. The
check, Ky and P2Ky, gave average total yields less than the overall mean

of 12.03 grams per pot,



V SUMMARY AND CONCLUSIONS

The cbjective of the field and greenhouse experiment was to
determine the differential response of alfalfa seed and forage
yield to various soil fertility treatments. Field experiments
ware conducted at two locations near Stillwater, Oklahoma, on
Port loam and Norge fine sandy loam. A greenhouse study was
conducted using a Norge fine sandy loam soil,

The field experimental studies included different rates of
phosphorus and potassium fertilization with and without boron.
Four alfalfa hay cuttings were obtained from both field experi-
mént&

' Field experimental results indicated the following: -

1. Alfalfa yields were significantly increased by potassium
fertilization on all but one cutting on the Port locam soil.

2. Yield increases were cbtained with the application of
boron with the highest yield obtained from the application of
40 pounds of borax per acre in combination with 40 pounds P05 and
100 pounds K,0 per acre on the Port loam soil.

3. The mean total yields of alfalfa forage from all cuttings
were signﬁfﬁcéntiy increased with potassium fertilization in com-
bination with the low phosphate treatments on the Norge fine éandy

loam soil.
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L., The highest average total yield was obtained from the treat-
ment combinations of 100 pounds K90, 80 pounds PzOS and 40 pounds
borax applied per acre on the Norge fine sandy loam soil from the low
phosphate level experiment.

5. Differences in the average seed yields were not signifﬁcantly
affected by soil fertility treatments at fhe 5% level. The highest
average alfalfa seed yield was obtained from 80 pounds P20g5, 200
pounds K,0 and L) pounds borax applied per acre with the low phos~
phate treatments on the Norge fine sandy loam.

6. Significance was found for the P x K interaction on the
average total yield of alfalfa forage in the high phosphate rate
experiment. Differences between average yislds of alfalfa hay as
affected by various soil fertility treatments were not significant
at the 5% level with the high phosphate fertilization treatments.
Highest average yields were obtained from 120 pounds P90g, 200 pounds
K920 and L0 pounds borax per acre with the high phosphate fertilization
experiment on the Norge fine sandy loam soil.

7. Boron and phosphorus combinations gave higher alfalfa seed
yields than did boron, phosphorus and potassium combinations on thé
Norge fine sandy loam soil, with the higher phosphate levels.

The greenhouse experiment was conducted to determine the effects
of calcium and magnesium ratios with and without potassium and phos=
phorus fertilization on yield of alfalfa forage. Three cuttings were

obtained from this experiment.



28

Greenhouse experimental results are summarized as follows:

1. A linear type increase in alfalfa yield was indicated on
the Norge fine sandy loam with increasing amounts of magnesium, up
to 8.4 tons MgCO3 per acre combined with decreasing amounts of cal-
cium. Alfalfa yields were significantly affected by fertility treat-
ments. The highest average total yield was obtained from the 8.4 ton
of MgCO3 and 100 pounds KoC per acre treatment.

2. No consistent yield response to the three different rates
of phosphorus énd two rates of potassium fertilization alone and
in combination was apparent with the various calcium and magnesium

treatments applied to the Norge fine sandy loam soil.
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TABLE (X

EFFECT OF VARIOUS SOIL FERTILITY TREATMENTS ON YIELD
OF ALFALFA HAY, FIELD EXPERIMENT, THOMAS FARM,
PORT LOAM, FIRST CUTTING,

MAY 29, 1957 '

Pounds 14% moisture hay per plot

Treatment 1/ Rep 1 Rep 2 Rep 3 Total
Check 76.0 76.0 78.0 230.0
Py 88.0 74.0 91.0 253.0
Py 73.5 78.0 90.5 242.0
Ky 81.0 87.0 82.0 © 250.0
PR, 103.0 90.5 82.5 276.0
Pk, 93.5  78.0 86.5 258.0
Ky - 96.5 84,0 83.5 264.0
P 1Ky 77.0 80.5 90.0 247.5
Pky 82.5 83.5 85.0 251.0
B 93.0 78.0 82.0 253.0
P{B 102.5 - 82.5 94.0 279.0
P,B 76.5 . 86.0 76.0 238.5
KyB 88.0 82.5 81.5 252.0
PyKyB 102.5 "95.5 82.5 280.5
PoK,8 83.0 86.0 81.5 ~ 250.5
K,B 91.5 82.5 86.0 260.0
P1KyB 72.5 9.5 81,0 252.0
PoKoB 92.5 96.5 77.5 266.5

1/ See Table It for details of treatments and statistical resuits.
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TABLE X

EFFECT OF VARIOUS SOIL FERTILITY TREATMENTS ON YIELD
OF ALFALFA HAY, FIELD EXPERIMENT, THOMAS FARM,
PORT LOAM, SECOND CUTTING,

JULY 6, 1957

Pounds 14% moisture hay per plot

Treatment 1/ Rep 1 Rep 2 Rep 3 Total
Check 91.5 85.5 71.0 248.0
P 68.0 86.0 57.5 211.5
Py 100.0 63.0 61.0 224.0
Ky 75.0 83.0 70.0 228.0
P]K] 78.5 83.5° 67.5 229.5
PZKl 91.0 70.5 84.5 246.0
Ky 81.0 78.0 80.5 239.5
Ple 8L.5 81.0 90.5 256.0
P2K2 80.5 86.5 74.5 241.5
B 68.0 90.0 84.0 242.0
P]B » 75.0 47.0 85.0 207.0
P4B : 6L .5 71.5 71.0 207.0
KB 78.0 9k .5 71.5 24ls.0
PiKB 79.5 87.5 93.0 260.0
PZKIB 80.0 97.0 89.5 266.5
KZB 90.5 90.5 84.5 265.5
P1KoB 8.5 76.5 72.0 233.0
PoK,B 77.5 89.5 78.5 245 .5

1/ See Table 111 for details of treatments and statistical results.
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TABLE XI

EFFECT OF VARIOUS SOIL FERTILITY TREATMENTS ON YIELD
OF ALFALFA HAY, FIELD EXPERIMENT, THOMAS FARM,
"~ PORT LOAM, THIRD CUTTING
AUGUST 13, 1957

Pounds 14% moisture hay per plot

Treatment 1/ ' Rep 1 Rep 2 Rep 3 Total
Check Lz.0 L1.0 31.0 | 114.0
P1 34.0 31.0 36.5 101.5
Py 33.5 35.0 34.5 109.0
Ky by .5 460 33.5 1240
PlK] 33.0 L7.5 60.0 140.5
PoK, k9.5 L6.0 46.5 142.0
KZ 46.5 4L .0 - 37.0 127.5
PIKZ 51.5 bh .5 L3.5 139.5
P2K2 52.0 .6200 L3.5 157.5
B 35.0 Lh.0 36.5 115.5
P B 38.5 31.0 39.0 108.5
FZB 9.0 Lo.s 37.0 126°S
KiB 36.5 L6.5 38.5 121.5
PIKHB 50.5 ' L7.0 51.0 148.5
PQK}B 54,5 Lg.0 L8.5 152.0
KoB 41.0 U5 38.5 129.0
P KB 55.0 b .0 B1.5 140.5
PZKZB .57n0 51.5 k4.0 152.5

1/ See Table 111 for details of treatments and statistical results,



EFFECT OF VARIOUS SOIL FERTILITY TREATMENTS ON YIELD
OF ALFALFA HAY, FIELD EXPERIMENT, THOMAS FARM,
- PORT LOAM, FCURTH CUTTING, '
SEPTEMBER 28, 1957

TABLE X11

37

Pounds 4% moisture hay per plot

Treatment 1/ Rep | Rep 2 Rep 3 Total
Check 27.5 32.0 25.0 8.5
P, 31.0 35.5 29.0 95.5
Py 34.5 26.5 24.5 85.5
Ky 28.0 27.0 27.0 82.0
PiK, 34.0 40.0 34.0 108.0
PoK, 35.0 38.5 35.0 112.5
K, 30.0 78.5 26.5 85.0
PiK, 34.5 36.0 33.0 103.5
PyK, 40.5 33.5 28.5 102.5
B 28.0 27.5 2040 79.5
PyB 35.5 31.5 28.0 95.0
P,B 3%4.5 27.5 28.5 90.5
KB 27.5 32.5 27.0 87.0
P1K,B 35.5 34.0 38.0 107.5
PoKB 40.5 36.5 37.0 114.0
KoB 32.5 30.5 20.5 83.5
P, KB 35.5 36.0 29.5 101.0
PoKB 37.0 4.0 33.0 114.0

1/ See Tabie 11} for details of treatments and statistical results.
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TABLE X[

EFFECT OF VARIOUS SOIL FERTILITY TREATMENTS WITH THE
LOW PHOSPHATE LEVELS ON YIELD OF ALFALFA HAY,
FIELD EXPERIMENT, PARADISE FARM, NORGE
FINE SANDY LOAM, FIRST CUTTING,

MAY 16, 1957

Pounds 14% moisture hay per plot

Treatment 1/ Rep 1 Rep 2 Rep 3 Total
Check b4 .5 59.5 59.0 163.0
Py 53.5 63.5 58.5 175.5
Py 59.5 67.0 56.5 | 183.0
Ky 52.0 555 64.0 171.5
Pk, 54.0 6.5 57.0 175.5
PoK, 60.5 54.5 64.5 179.5
Ky 55.0 61.0 50.0 166.0
P 1Ky 59.5 61.0 63.5 184.0
PoK, 60.0 56.0 58.5 174.5
B k6.0 58.0 61.0 165.0
P8 51.5 69.0 55.0 175.5
PyB 55.0 67.5 55.0 177.5
KiB | 57.0 65.0 57.0 179.0
P.K,B 62.0 64.5 66.5 193.0
PoK,B | 63.0 56.5 66.0 185.5
KB 60.0 60.0 . 49.5 169.5
P K48 61.0 6.5 64.0 189.5
PoKoB 62.0 67.5 63.5 193.0

1/ See Table [V for details of treatments and statistical results.
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TABLE XiV

EFFECT OF VARIOUS SOIL FERTILITY TREATMENTS WITH THE
LOW PHOSPHATE LEVELS ON YIELD OF ALFALFA HAY,
FIELD EXPERTMENT, PARADISE FARM, NORGE
FINE SANDY LOAM, SECOND CUTTING,

JUNE 20, 1957

Pounds 14% moisture hay per plot

Treatment 1/ Rep ) Rep 2 Rep 3 Total
Check : k6.0 51.5 50.0 147.5
Py k7.9 52.5 52.0 151.5
Py 35.5 49.5 55.0 140.0
K] . 535 52.0 50.5 156.0
P1K, 50.5 54,5 47.0 152.0
PoK) 49.0 56.0 52.5 157.5
K2 61.5 49.0 45.0 155.5
P]Kz 57.0 56.5 45.0 158.5
Pk 50.0 45.5 46.5 152.0
B 53.5 59.0 56.5 169.0
P]B 55.0 59.5 L47.5 162.0
PZB 43.5 50.5 L9.0 143.0
KB 59.5 54.0 56.5 164.0
P]K]B _ 51.0 54,0 50.0 155.0
PokB 48.0 51.5 59.0 158.5
KoB 51.0 53.5 53.0 157.5
P1K4B a5 57.0 36.0 138.5
PoK.B 59.5 55.5 - b6.5 161.5

1/ See Table IV for details of treatments and statistical results.



TABLE XV

EFFECT OF VARIOUS SOIL FERTILITY TREATMENTS WITH THE
LOW PHOSPHATE LEVELS ON YIELD OF ALFALFA HAY, .
FYIELD EXPERIMENT, PARADISE FARM, NORGE
FINE SANDY LOAM, THIRD CUTTING,
JULY 20, 1957

Pounds 14% moisture hay per plot

Treatment 1/ % Rep 1 Rep 2 Rep 3 Total
Check 33.5 Lo.5 30.0 : 104.0
| 31.5 b .5 32.0 108.0
PZ 31.5 30.0 34.5 96.0
K] k2.0 Ly 0 34.0 118.0
P]K] 36.5 L8 .5 31.0 116.0
PZK] QODO 39.0 37.0 116.0
Ko Lk 5 37.0 36.0 117.5
P]KQ 39.0 L4 5 29.5 113.0
PZKZ k2.0 32.0 : 32.5 106.5
B 33.0 Lo.5 27.0 100.5
P]B 33.0 32.0 33.5 98.5
PyB - 35.0 37.0 35.5 107.5
KyB. k1.0 L 0 3.0 115.0
P1K1B 38.0 5.5 3.0 117.5
PoK,B 36.5 43.5 b5 124.5
KB 45.5 39.0 36.5 121.0
P1KoB 39.0 39.5 29.0 107.5
PZKZB L3.5 37.0 36.C 116.5

1/ See Table IV for details of treatments and statistical results.



EFFECT OF VARIOUS SOIL-FERTILITY TREATMENTS WITH THE
LOW PHOSPHATE LEVELS ON YIELD OF ALFALFA HAY,

TABLE XV!

FIELD EXPERIMENT, PARADISE FARM, NORGE

FINE SANDY LOAM, FOURTH CUTTING,
OCTOBER 18, 1957

4

Pounds 14% mcisture hay per plot

Treatment 1/ Rep | Rep 2 Rep 3 Total
Check 21.0 23.5 20.5 65.0
P 17.5 21.5 23.0 62.0
Py 27.5 18.5 30.0 76.0
K] 21.0 26.5 17.0 6k .5
P]K] 19.5 23.5 25.0 68.0
P.K, 28.0 245 31.0 83.5
Ky 24.0 19.5 18.5 62.0
P]KQ 20.5 29.0 18.9 67.5
PoK, 30.0 2b.5 16.5 71.0
B 21.0 25.0 22.0 68.0
PyB 2k.0 22.5 23.0 69.5
PZB 24 .5 21.0 23.0 68.5
KB 19.0 27.0 17.5 63.5
P]K]B Zda@ 33.5 29.5 83.0
PQK]B 32.0 30.0 29.5 91.5
KQB 21.0 23.5 19.0 63.5
PIKZB 19.0 31.5 19.5 76.0
PZKZB 23.0 31.0 28.0 82.0

1/ See Table IV for details of treatments and statistical results.
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TABLE XVil

EFFECT OF VARIOUS SOIL FERTILITY TREATMENTS WITH THE
HIGH PHOSPHATE LEVELS ON Y!ELD OF ALFALFA HAY,
FIELD EXPERIMENT, PARADISE FARM, NORGE
FINE SANDY LOAM, FIRST CUTTING,
MAY 16, 1957

Pounds 14% moisture hay per plot

Treatment 1/ Rep 1 Rep 2 Rep 3 Total
P3 54.0 54.5 46.0 154.5
Py 52.5 5k.5 548.0 155.0
Py 54,0 59.0 55.0 168.0
P K, 51.5 52.5 53.5 157.5
Pk 62.0 52.0 54,0 168.0
PgK, 56.0 52.5 50.5 159.0
P3K, 57.0 46.0 48.0 151.0
Pk, 50.0 52.5 50.5 153.0
P5K, » 57.0 49.0 53.0 159.0
P3B 43.0 49,5 43.0 135.5
PyB 52.5 56.0 47.0 - 1555
P5B 56.5 47.5 53.5 157.5
P3K,B ' 55.0 52.5 48.5 156.0
PLK,B 59.5 55.0 5L,0 1168.5
PcK,B 53.5 53.0 49.0 155.5
P3K,B 65.5 46.0 50.5 162.0
PyksB 59.5 47.5 49.0 156.0
PcK,B 56.0 | 53.5 55.0 164.5

1/ %eé Table Vi for details of treatments and statistical results.
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TABLE XVilt

EFFECT OF VARIOUS SOiL FERTILITY TREATMENTS WITH THE
HIGH PHOSPHATE LEVELS ON YIELD OF ALFALFA HAY,
' FIELD EXPERIMENT, PARADISE FARM, NORGE
FINE SANDY LOAM, SECOND CUTTING,
JUNE 20, 1957 -

Pdunﬁs 14% moisture hay per plot

Treatment 1/ Rep 1 Rep 2 Rep 3 Total
Py 46.0 48.0 51.0 1450
Py, Lk 0 50.5 405 135.0
P 50.5 55.5 50.5 156.5
PoK, 50.5 54.0 50.0 154.5
PLK, 39.5 36.5 46.0 122.0
P5K, 49.0 45.0 48.5 142.5
PaK, 47.0 | 45.0 45.5 137.5
PyKy 51.0 41.0 548.0 140.0
Pk, 47.5 53.0 48.5 149.0
P,B | 55.0 39.0 39.0 133.0
Py,B 38.0 53.0 48.5 139.5
P5B - 50.5 | 47.5 b5 .5 143.5
P3K;B 51.0 46.0 36.0 133.0
PyK|B 43.5 50.0 | L1.5 135.0
P5KyB 51.0 50.0 45,5 146.5
P3K,B 58.0 59.5 43,5 161.0
P,KB 39.5 39.0 1.5 1120.0
PgK,B 47.5 39.0 49.5 136.0

1/ See Table Vi for details of treatments and statistical results.



EFFECT OF VARIOUS SCiL FERTILITY TREATMENTS WITH THE
HIGH PHOSPHATE LEVELS ON YIELD OF ALFALFA HAY,

TABLE XIX

FIELD EXPERIMENT, PARAD{SE FARM, NORGE

FINE SANDY LOAM, THIRD CUTTING,
- JuLy 20, 1957

Ly

Pounds 14% moisture hay per plot

Treatment l/ Rep 1 Rep 2 Rep 3 Total
Py 26.0 32.0 23.0 81.0
Py, 28.0 24,0 22.0 74.0
P 31.5 31.0 23.5 86.0
PK, 28.5 32.0 29.0 89.5
PLK 30.0 25.0 27.0 82.0
P5K, 32.0 28.0 23.5 83.5
PoK, 30.0 30.0 28.5 88.5
PiKy 33.0 26.0 28.5 87.5
PcK, 32.5 28.5 24.0 85.0
P4B 26.5 29.0 24,0 79.5
PL,B 30.0 32.5 23.0 85.5
PR 34,0 31.0 26.0 91.0
PoK;B 28.0 28.0 24,5 80.5
PLK,B 31.0 32.0 25.5 88.5
PsK)B 32.0 28.0 27.0 87.0
P3K4B 35.0 27.5 26.0 88.5
PyK,B 30.0 19.0 32.0 81.0
PcK,B 31.0 25.0 24,5 80.5

1/ See Table Vi for details of treatments and statistical results.



EFFECT OF VARIOUS SO!L FERTILITY TREATMENTS WITH THE
HIGH PHOSPHATE LEVELS ON YIELD OF ALFALFA HAY,

TABLE XX

FIELD EXPERIMENT, PARADISE FARM, NORGE

FINE SANDY LOAM, FOURTH CUTTING,
OCTOBER 18, 1957

b5

Pounds 14% moisture hay per plot

Treatment 1/ Rep 1 Rep 2 Rep 3 Total
Py 13.5 26.5 18.0 58.0
Py 15.5 22.0 22.5 60.0
Py 22.5 21.0 21.0 6k4.5
P3K, 16.0 26.5 20.5 63.0
PLK, 15.5 23.0 21.0 59.5
PcK, 15.5 19.5 15.5 50.5
PoK, 4.5 24.5 25.5 745
Py 15.0 17.5 21.0 53.5
PgK, 23.0 23.0 19.0 65.0
P 18.0 20.0 16.5 54.5
P, 23.5 23.0 19.0 65.5
P8 15.0 25.0 22.0 62.0
P4K;B 15.5 22.0 18.0 55.5
P1K,8 19.5 - 24.5 21.0 65.0
PSK]B 16.5 22.0 22.5 61.0
P3K,B 23.0 28.5 245 76.0
PyK,B 19.0 18.0 26.0 63.0
P5K.,B 21.0 22.0 23.0 66.0

1/ See Table VI for detafls of treatments and statistical results.



TABLE XXI

YIELD OF ALFALFA FORAGE AS AFFECTED BY VARIOUS SOIL

FERTILITY TREATMENTS, NORGE FINE SANDY LOAM,
GREENHOUSE EXPERIMENT, FIRST, SECOND,
AND THIRD CUTTINGS, STILLWATER,
FEBRUARY 28, APRIL 8, MAY 1,
1958

L6

Treatment 1/ Check  Cay CazMg) CayMgs Ca1M93 Mgy, Av.
Grams dry forage per pot first cutting 2/
Check §.83 4.96 4,80 4.36 4.73 L.16 L. el
P L,86 5.03 5.20 L.60 5.26 5.30 5.04
Ky 5.00 k.73 L4.83 5.53 4,60 5.33  5.00
PiK, 5.13 5.33 5.03 5.20 5.20 5.90 £.30
Py 5.06 L4.66 5,03 4.73 5.60 4.93  5.00
PoKy 4.83 L.66 5.33 L.70 4,83 L. k6 L.81
Av. L .95 4.89 5.03 L.86 5.03 5.01 k.93
Sm = .167 Treatment F = 1.51 n.s. C. V. = 10.20%
Grams_dry forage per pot second cutting 2/
Check 3.70 L.56 3.50 4.33 5.06 - h.96  L.35
Py 5.00 3.90 L.43 4,10 4.73 5.26 k.57
K3 k.53 L.93 L.10 L .80 L.33 5.13 L.63
Pk, k.16 4,40 b.43 5.30 5.10 L.80 L.70
Py k.40 L. 36 L.23 5.20 L.96 L .83 .66
Poky 3.90 3.96 L.00 4.76 L.56 L.53 L, 28
Av, . L.28 4,35 L,12 §.75 4.79 L.92 L.53
Sm = .176 Treatment F = 1,97%% C. V. = 11.69%
| Grams dry forage per pot third cutting 2/
Check 1.73 2.36 2.00 2.76 2.46 2,76  2.35
Py 2.80 2.40 2.66 2,23 2.83 2.93 2,64
Ky 2.50 2,16 2.26 1.86 2.28 3.06 2.35
P1Ky 2.33 2.40 2.66 2.90 2.86 2.70 2,64
Py 2.13 2.43 2.13 3.10 2.30 3.30 2.57
PokK, 2.13 2.33 2.46 2.90 3.13 3.13 2.68
Av, . 2.27 2.35 2.36 2.63 2.6hL 2.98 2.53
Sm = .179 Treatment F = 1.52 n.s. cC. V. = 21030%
1/ See Table Vil for details of treatments.

2/ Yield figures represent the mean of three replicate pots.
.5, Not significant at 5% level.
e Significant at 1% level,

£
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