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INTrRODLCTION

macnh yedr Michigan farmers plant a consicerable acreaze of Ladino
clover. In 1952, an estimated 1u0,000 pouncs of seed were used in the
state.

Ladino may be used for pasture, hay, silase, or seed. Wwhen used
for hay or silage, it is ccmmonly used in a mixture with other forages.
when used for pasture, it is found in mixtures or growing alone. It
is generally growing alone when used for seed purposes,

Michipan farmers experience several proulems in producing Ladino
for seed., A satisfactory hLarvesting method is needed. Generally the
clover is s> sheort that it lacks the oulk needed to be easily gathered,
The presence of volunteer Alsike clover also pressnts a problem to the
seed procducer.

It would be beneficial to the farmers and aesirable from the
economic stancpoint if he could produce good quality seed in michigan,

The purpose of this experiment was to determine what field practices
commonly used by farmers would increase seed yields to a point where it

would be profitable to produce seed in kichigan,



ROVIEN OF LITraAiUru

A . 1 - .
Aldgren anc burcalow™ reported that the vigiest seed yiela of
Ladino clover was cbtained the year aft:r the condine vas made in

sisconein, TlIs wes elwst alwg s fr1lowed by a h=avy drop in pro-
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auction durin; the second and succeedin

™
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ars,
5 .

Hollow:1l" reported that for seed production of Ladino clover, the
seed heaas suould develop in latz June or ezrly July for best yielcs,
He further reported that clipping aids bto contirol wezds whicli may ve
present and tends to delay heading to a more favorable time,

leGese, et al [ found that in Micldiga lippi in the early bl

ieGee, et al,,” foun 1at in Michigan, clipping in the early bloom
stage increased the seed yields of red clover, while clipping decreased
the secd yislds of alsike clover, Late clipping was detrimental to
mammoth clover seed production., Clipping tended to decrease the amount
of material to harvest.

Thompson, et al.,13 of Wisconsin found no sipnificant aifferences

in sead yields of Ladino clover treated in the following manners

1. Check

2. Clipped when L-5 inches hiyh
3. Clipped wh2n 6-8 inchss high
L, Clipped when 8-10 inches high

5. Clipped when 10-12 inches hig}
They furtlier observed that good yields were recorded in seasons of
moderate rainfall, Poor seed yields were recorded in wet seasons,
Willard, et al., ' founc that the best time to clip red clover for

seed production in Ohio, was in the early to late bloom stage.



Brown anc I;unsell2 observed in Connecticut, that a Lasino-red
clover mixture reducec the proportions of Ladino and total yields of
dry matier, They also noted that in a mixture, timothy competed less
with Ladino than did orchard grass, |

Schothll reported that hulled timothy is almost inscparavle from
Ladino seed and that timotiy sliould be avoided in any mixture to be used
for seed in Oregon.

kovinson ancd Spraguelo in Pennsylvania, ooserved thzat Ladino did
ver, poorly with orchard gzrass on non-irrigated plots,

Sprague and Garberl?

reported that clipring at a two inch height
favored the clover more than a higher cutting whzn Ladino was grown
with a grass in Pennsylvania. Clipping when the grass reached an -10
inch height maintained the clover in a stand better than later clippings.
The applicaticn of 0 pounds nitrogen was beneficial to the grass and
harmful to the legume,
I

Hollowell” reported that under mcst concitions phosphorous should

De applied in early spring when growing Ladino for sezd production,

: 1 v e . : .
Tnompson, et al 3 ot Wisconsin, observaa tnat there Wwas no

et
significant difference in tie yield of seed between plots with the
clippings left on and those witi the clippings removed,
Dunavanh in South Carolina, concluced that the pollinating of Laaino
clover was done bty bees, and mostly by honeybees,.
macVicar, et gl.,é obs:rved that applying DDT at 1 1/2 pounds per

acre gave significant increases in tiie scea yields of red clover in the

Dominion of Canada,



Iedler and Chamberlaing of wisconsin, reported that spra;in; or
dusting UDT gave higher seed yinlds of red and Ladino clover than the
untreatsd checks, 4 one pounc application of DDT sprayed on the plots
increased szed jiclds 22 per cent over tie check,

Pedsrson’ reported that DUl apuliec at 1 1/2 pouncs per acre promotasd
yield increaszs in alfalfa and red clover seed in Michivan, He concludes
that the application should be mace in the prevloom stage.

Thompson, et gl.,l3 in Wisconsin opbserved that plots sprayed with
DDT produced more seed than unsprayed plots although the differcnces were
not always significant, In some comparisons, the yields were double
those of unspraycd plots.

Dexter and thibben3 showed that a vacuws harvester does a more

efficient job of harvesting Ladino than does a combine under Michigan

conditions, The vacuunm Larvester was 5 to 10 times more efficient.
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EXPufiliediTAL PrOCEDU e

This was a field experiment conducted on the collezo farm, East
Lonsing, kichizan, Turee fields were used: (1) & Conover loam on which
a stand of pure Ladino was grown, (2) A Conover loam on which a Ladino-
red clover mixture was :rown, and (3) A Hillsd2le sandy loam on which

the following mixtures were grown:

(1) Pure Ladino

(2) Ladino - red clover

(3) Ladino - timothy

(L) Ladino - smooth bromegrass
(5) Ladino - orchard yrass,

The size of all of the plots was 17.5 by 25 feet which is eguivalent to

1/100 of an acre,

PULs LaDINO

The pure Ladino was planted in 1950, In 1951 four treatments were
employed, These wercs
(1) Check
(2) Clipped - predbloom -- May 29
(3) Clipped - early bloom -- June 11 (approx. 1/10 bloom)
(L) Clipped - late bloom =-- June 21 (approx, 1/2 bloom)
The plots were randomized and replicated four times, The plots were
clipped to a 2 inch height with a three-foot Jari mower, The clippings
were raked off immediately after mowing.

All plots were harvested on August 9 with the Jdari mower. A three-

foot strip 1L.5' long was harvestaed which is equivalent to 1/1000 of






an acre, The harvssted material was placed in a dryer for two weeks
ana then stored until threshed. The matesrial was threshed on January 10,
1752 and the yields of tne cleaned sced were recorded. The seed was
cleaned on a clipper fanning mill using a 1/18 upper screen and & x 38
lower screen,

In 1952 thie nuuber of plots werz increascd to 5L, Six replicatzs
were used and nine treatments were employed. The treatments were:

(1) Check

(2) cClipped
(3) Clipped

prebloom -- clipped June 6
early oloom -- clipped June 13 (approx. 1/10 bloom)
(4) Clipped - late bloom =-- clippea June 25 (approx. 1/2 bloom)
(5) Clipped - early bloom -- clippings left on
(6) Clipped - early bloom 200 ammonium sulphate per acre,
appliea June 18
(7) Clipped - early bloom LOG# 0-20-0 per acre, applied
hpril 19
(6) Clipped - early bloom nitrogen and phosphorous
(9) Clipped - early bloom 1 1/2# DDT sprayed on June 23

The clippings were all raked off immeciatsly after mowing with the
exception of the plots where the clippings were left on,

Tue plots were harvested on July 30 with the exception of the plots
clipped in the late bloom stage wihich were harvested on August 10, The
material was dried for two weeks and stored. This material was threshed

October 10-1%,

LADINO = kuD CLOVaR HIXTU.cw

The Ladino - red clover was planted in 1950, Four treatiments were
employeds

(1) Check
(2) Clipped - prevloom -- May 29



(3) Clipped - early bloom -- June 11
(L) Clipped - late tloom -- June 21

The treatments were randomized and replicated four times,

Thiese plots were clipped to a 2 inchh height with a Jari mower. Tie
clippings were removed immediately after mowing,

The plots were harvested on August 1l and the material dried for
iwo weeks, The material was threshed on January 17, Preliminary screen-
iny was done on a clipper fanning mill using a 1/1C upper screen and a
& x 3% lower scresn, The Ladino clover was separated from the red clover
by using a 1/22 hand screen, Some Ladino clover failed to go through
the screen and somz red clover passed througzh., The lots of seed were
divided down to approximately a onz gram sample and analyzed, The per-
centage of the otlier specie was determined and the necessary corrections
made in the sced yields,

Tne same area was used again in 1952, The plots were again randomized
using three replications. The same treatments were employed as in tue
pravious year., The plots were clipped on the following dates:

1. Prebloom -- Juns 11
2. Early bloom =-- June 1€
3. Lzte bloom -- June 25
The plots were harvestad on August 11 and threshed on October 21,

The same procedure was used for separating the Ladino from the red

clover,



L/ DINO CLOVet MIATURES

The various mixtures were planted on June 5 and 7, 1951. The
previous crop was buckwheat fur green manurs purposes. The following

mixtures and sceding rates were usad:

Seading Rate g#/A

Ladino Others
1. Pure Ladino 2# -
2. Ladino - red clover 1# Sif
3. Ladino - bromegrass 1# 2F
L. Ladino - orchardzrass 1# S#
5. Ladino - timothy 14 1 1/2%

The plots were clipped on August 17, 1951 to control the volunteer
buckwheat.

The plots w=re not harvested for seed yields as a good stand was
established on only about one-half of the plots., Notes were taken on

the ¢ood plots, however,



KuSULTS alD DISCUDSION

PURS LaiDIIO

In 1951 all plots contained a good growth of Ladino, The Ladino
was quite high and not too difficult to harvest. All plots were free
of weeds.

The sced yields obtained from the various treatments are shown in
Table 1,

Taole 1, The effect of clipping treatments

on the yield of Ladino clover seed
harvested in 1951,

Treatment #/8
Check 9L.7
Clipped - prebloom 119.5
Clipped - early bloom 110.1
Clipped - late bloom 122.6

A1though there is no significant difference in the avove seed
yields, the yield of the check is considerably less than the yielcds of
the clipped plots., The variation between replicates was as great as the

variation between treatments,



10

In the spring of 1952 it was noticed that the plots varied con~
sideraoly. 1In an effort to see if the previous year's treatment had any
effect on the growth of the Ladino, the plots were rated on the basis
of good, fair, and poor, This rating was done on May 5. 4ll of the
plots receiving phosphorous were rated good. Hone of the other plots
were rated goocd. The plots receiving phosphorous were darker green in
color ard seemed to be taller, After clipping this difference was not
noted, The other plots varied from poor to fair witii no relation to
previous treatments.

wo visual differences were noted on the plots receiving nitrogzen,
This was due, probably, to the fact that less than .4 inches of rain was
recorded for the two wesks immediately following the application,

The month of June was very dry. All of the clippings were made in
June and it was necessary for all recovery to be maae uncer drought con-

ditions. Table 2 shows the wzekly rainfall from April 12 to July 26.
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Tacle 2, Vieskly rainfall as recorded at tle Lansine, Michizan w:ather
station fur the period, fyyil 12 - July 2¢, 1952,

Week endinz

Incunes FPT.

Montidy

Averaze ronthly

PPT . FPT,
April 19 L3
April 206 .22 3.32 2.5¢
May 3 0
May 10 L2
May 17 il
Mar 2l 3.37
May 31 (O 4,98 3.h3
June 7 L5
June 1l L2
June 21 57
Juna 28 .01 1.6 3.51
July 5 1.C1
July 12 .10
July 19 1.55
July 25 .28 3.24 3.1h




Seed yielcs obtained in 1952 varied consiceranly,

the yield for the various treatments.

Table 3.

12

Table 3 shows

The effect of clipping treatrents, fertilizer applications,
and spraying with DUI on the yield of Ladino clover seed
harvastea in 1952,

Treatment Seed Yield % of
15s . /u Clack
Check 55.8 100
Clipped - preoloom 51.t% 92.6
Clipped - early bloom 35, 5% 5.0
Clipped - late bloom 12.5 22 .
Clipped = earlv bloom, clipoinvs left on 25.0 L6.6
Clipved - early bloom + 200/ ammonium sulphate 27.1 LE.6
Clipped - early bloom + LOOy 0-20-0 €2.¢8 112.5
Clipped - early bloom + nitroren and phosphoroud  59.1 107.9
Clipred - earl, bloom + 1 1/2;DD1' sprayed 55.0% 938.6
% Lverage of L replicates
s#% Average of 5 replicates

The check had a satisfactory seed yielo.

This was due to the

weather conditions which wzsre ideal for seed production in June and

early July,

The yield of the check was significantly hizher at the 5%

level than the yields of the early bloom clipping, early bloom clipping

with the clippings left on, early bloom clipping and nitrogen, and the

late bloom clippings.




Only four replicates werc avera-ed in the prevloom clipping treat-
ment as the other two wcre in an excessively weedy area, The average
of the four plots froe of weeds was 51,0 pounds per acre widch does not
vary significantly from the check. The wz2athsr during pollination for
this treatment was likewise ideal,

Cne replicate was discarded from th2 early bloom clipping as it
was also very waady. The average of the five plots fres of weeds was
36.5 pounds., This is a drop of 15 pounds from the previous clipping.
The lack of moisture is apparently the reason for the clovert's failure
to recover after clipping.

Tne late bloom clipping was consistently low in all replicates.
The clover made vary poor recovery after clipping., There was very
little material to harvest, The seed yield for this treatment is
simificantly lower at the 5, level than all other treatments except
the early oloom clipping with tne clippings left on and early bloom
clippinz and nitrogen,., It is very close to being sipnificantly lower
than these two, also,

no penefit or harm was found in leaving the clippings on the ground,
After clipping, this material was evenly spread on the ground, Under
field conditions, if this were nct done, considerable difficulty might
be experienced in harvesting due to the previous bunching of the clover.
This would tend to clog the mowesr, These plots seemed to make as fast
a recovery as the others after clipping ano the stand appeared as good

as the other plots clippecd at the same time,
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The nitrozen was applied in an attempt to get a ranker crowth to
facilitate harvesting, :owevsr, only L inch of precipitation was
recorded in thie two weeks following the applicaticn, Lo visual effects
of the nitrozer were noviced, Again no verelicial or harmful efflcctis
were found.

The seed yields for the plots receiving phlosphorous were hishest
of all plots., The yicld was ncarly douvled over the plots receiving no
phiosphorous but clippzd at the same time, Lo visuel aifferences were
noted after the plols were clippod but the plots receiving phiosphorous
wera greener and containad mors forage prior to clipping.

Thie plcts receivinz both nitrogen and phosphorous showad no aadi-
ticnal venefits from the nitrosen. The yields were no higher than the
plots receiving only phcsphiorous, Heither were any harmful effects
founc¢ from adding the nitrogen.

Tiie plots r=eceivins LDT also contained two wezdy replicates., ThLe
average of the four plots which were free of weeds was 55,0 pounds per
acre, This was as gocd as any of the otlier treatments., The DIT was
sprayed just prior tc bploominc, Tuhese results agree with lacVicar,
et gl,,é anc l.edler et 3;.,6 whio report that DUT -ave significant in-
creases in sezd production,

The addition of phosphorous and DUI sliowed significant increascs
in seed yields,

Clipping during the prebloom or early bloom stages is desiracle to
control elsike clover but did not increcase the secd yielcs significantly,

Figure 1 shows the comparative sezd ;ieslds obtained from the

various treatments in 1952,
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L:DI:0 = lwD CLOV.ar wInTUiis

Tle prinary purpese of growing Ladino in a mixture for seed is to
provice some bulk to facilitate harvestins, £ hizh sced yield from

the corpanicn crop is not the aim, Lo sesd, but sufficisrt veyetative

v o
matericl to provide bulk would be most deosiracle,
In 1951 the yield of Lacino increassd and the red clover sced yield

decreased as the date of clipping was delayzd, Taole L

Tavle L. The effect of clipping treatments on the szed
;iz2lds cof a one-year-old stand of Ladino - red
clover mixture harvested in 1921,
Treatment Sczd yields i# /A
Ladino |[kea Clover ¢ Ladino
&I 0|
Chiock 19.6 135.5 12.7
Clipped - pretloom 15.9 125,5 11.1
Clipped - early vlocm 22.5 122.7 1.5
Clipped - late tloom 37.h | €69 30.1 |

‘he late bloom clipping was the best date for Lazdine clover sced
proauction. The seed yield was significantly higher than any other
clipping date, £t this clipping date the perccnt2ze of Ladino was nearly
twice as great as ary other trzaiment,

The greatest seed yields from the red clover were from the earlier
The smallest red clover sazd yield was from the plots clipped

clippinzs.,

in the late bloom stage whliere the Ladino yield was hizhest,
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This was the first crop year for tue mixture. The red clover was
very vigorous and the Ladino was unacls to compete witnh it, As the
clipping date was delayed Lowever, the Ladino was better able to compete.

In all tresatments, therc was sufficient red clover to provide the
bulk necessary for easier harvesting, In the plots which were not
clipped, the growth was so great tnat it was difficult to mow. A£11 plcts
which were clipped were easy to harvest,

At no time was the secod yield of the Ladino compareble tc the sezd
yields when the Laaino was grovn alone, Tatle 1

In 1952 the sced yields were very different from the previous year.
The red clover yields were neglible and the Ladino yields were higher,

Tatle 5.

Table 5., The effect of clipping treatments on tie sced yields
cf a two-year-old stand of Ladino red clover mixture
narvested in 19752,

Treatment Seed ields #/3 ‘
Ladino red Clover % Ladino
Check 27.1 1.6 Sk
Clipped - prebloom L9.2 2.9 oL .
Clipped - early bloom 29.1 tr. 98.0
Clipped - late bloom 22.7 1.0 95.8

Tiie prevloom clipping was significantly higher then the otlicr treat-

ments.
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The percentaje of Ladino in the mixture was relatively thie sane
for 2ll treatments,

In 1951 the red clover provided plenty of bulk out the stand was
so heavy that the Ladino could not compete with it. In 1952 the red
clover was so sparse that it did not provice any noticeable bulk and
was of no value in the mixture.

Figure 2 shiows the seed yields of thie Ledino - rad clovcor mixtures
obtained from the varicus treatments in 1951 and 1952,

Since the red clover and the Ladino cannot be completely separated
by ordinary means the production of pure Ladino seced by tlis methiod
woulc ve very difficult, if not impossible, Since the yields are not
comparable to those of tue Ladino when grown alone such a mixturec is

not advisavle,

0L SkuiV..TICiUs ON Tids LADIHO CLOVukt kIXTUitwS

The various mixtures showed marked differences in the amount of
Ladino present.

The pure Ladino plots were very good in appearance., They appeared
to be very vigorous and uniform in growth., These plots were free of
weeds .,

Th.e Ladino-timothy plots also containec¢ a good stana of Laaino
clover, The stanc of timothy was, likewise, very good, Both the Ladino
ané thie timotiy secmed to ripen at the same time, These plots were free

of weeds,
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The Ladino-bromesrass plots contained little Ladino, The brome-
grass appeared too competitive for the clcver, These plots contained

some weeds, mostly tickle grass (Panicum capillare L.)

The Ladino-orchard grass plots contained very little Ladino, Th

20
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orchard grass tended to crowd out the Ladino. These plots had very few

weeds,

Tiie Ladino-red clover contained no noticeable Ladino the first
year, The Ladino plants wihiich were present were very small and weak,
These plots contained no weeds, |

The rankirg of the mixtures in order of the most desirable from
the standpeint or Ladino seed prcduction arcs
. Pure Ladino
Ladino-timotiy
Ladino-bromezrass

Ladino-orchard grass
Lacino-red clover

Ul w oo -
.

Cf the four mixtures for seed producticn only the Ladino-timothy
showed any promise, Since both the Ladino and timothy ripened at the
same time and it is very difficult to separate ihe seed by ordinary

cleaning methods a clipping date which would delay tne heading of tle

timotny until the Ladino is harvestcd would be desirable., This mixture

seemed to contain enough timotly to sucply the necessary bulk for har-

vesting., The Ladino did not seem to ve hincdered by the presence of
timothy .,

The Ladino-crcl.ard grass mixture was uwndesiravle from the Ladino
seed stancdpoint., The Ladino was held back by the more vigorous grass

It is pcssible that the seeding rate for orchard grass was too high
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anc. should be ducreased as tihere was a good stand of grass in the plots.
That trhe Ladino is unable to compete with tiie orchard grass uncer these
conditicns asree with Hobinson.9

The Ladiro-red clover nixture was mostly red clover, Upon close
observaticn some Ladiro plants could be found, but they were very small
in relation to the plants in othsr plots, The Ladino would have been
stronger if these plots hiad veen clippea, This was evicenced the

previous year in tl.e Ladino~-red clover plots already discussed,
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SUssuenY EnD CONCLUSIONS

Clipping did not increase sced yields significantly.

The addition of LOO§f 0-20-C per acre sicnificantly increazsed the
seed yield of Ladino clover, Phosphorous nearly doubled the seed
yield over plots receiving the same treatment minus phospliorous,
The addition of 200f ammonium sulphate per acre had no beneficial
or harmful effects in the year it was tested. Different results
may be ovtained under different climatic conditions,

Spraying with DDT sig¢nificantly increasad the sead yield of Lacino
clover,

Leaving the clippings on the ground had no harmful or beneficial
effects, If the clippings are not evenly scattered after clipping
difficulty in harvesting the seed crop may ve experienced due to
the pluzring of the mower,

Growing Ladinc clover in a mixture with red clover is not acdvisable
if a seed crop is desired, The first year the red clover dominates
the stand anl! tle second crop year the red clover is not presant in
any sizeable amount. The sced of tiie two cannot be completely
separated oy ordinary means,

Tiwotly may be used as a cempanicn crop for Ladino but a desirable
clipping date is neceded to prevent the timotly from heacing at the
same time as the Ladino, as the seed cannot be separated,
Bromegrass ana orchard grass are too ccmpetitive for use with

Ladino when Lacino is grown for seed purposes,



23

BIBLIOGL Pl

£ldleren, i, L, anc Burcalow, F, V, Ladino Clovzr for Better
Pastures, Univ, of Wisconsin =xt., Circ, 367.

Brown, B. A, and Munsell, k, I. Ladino Clover sxperimert, Connecti-
cut (Storrs) Ayr. Lxp. Sta. sul, 235, 1941,

Dexter, S. T, and kckiboen, b, G, Vacuum-T,pe Harvester for white
Clover Seged. Michi.an agr. bxp. Sta, guarterly bul., 27t no, 3,

Feb. 1945,

Dunavan, D, Insect Pollinaticn of Ladino Clover in South Carclina,
Jour. mcon. Lnt, L5: 12i-5. Feo. 192,

Hollowell, &, A, Legume Sead Froduction in the lorth, U, 3, D, A,
ENI=LY,

MacVicar, i, M., brcewn, &,, Gibson, D, R., anc¢ Jamieson, C, A,
Stucies in ned Clover Seed Proauction, Sci, Agr, 32: ¢7-¢C, Feb,
1952,

MeGee, C, K., Frakes, M, G. and Larsen, I. T. The Influence of
Clipping Treatment and Rolling on the Yielc of Clover Seed. Jour,
Amer. Soc. Azron. 3Ls tl1-3, Sept. 19L2.

Medler, J, T, and Chamberlair, T, K, Seed Yields of Red and Ladino
Increased by thie Use of Insecticices, dJour, rcon, Ent, Ll: 10€.

194C,

Pederson, C, E, Insecticides Increase Legume Seed, Iliichigan Agr,
Exp. Sta, quarterly Bul, 30: 290-308., 19L8.

Robinson, k. R, and Sprasue, V, G, Responses of Orchard Grass-
Ladino Clover to Irrigation and ditrocen Fertilizer, iigron, dJour.

Llie 2LL-7. wHay 1952,

Sciioth, H, A, Ladino Clover for western Oregon. Oregon kxp. Sta,
Circ, 117. 193o.

Sprasue, V, G, and Garber, R, J. bffect of Time and Height of
Cutting and Nitrogen Fertilizer on the Persistence of the Legume
and Production of Orchard Grass-Ladino and Bromersrass-Ladino
Associations, Agron, Jour, LLs L11-L1kL, £Aug. 1952,



13. Thompson, H, ., Ahlgren, H, L., and Medler, J, T. Effect of
Cutting Treatments and the Control of Injurious Insects on Seed
Procuction of Ladino Clover (Trifolium repens L,) hgron. Jour, Lbks
L11-L1L, Aug, 1952,

1L, Willard, C. J., Cutler, J. S., and McLaugllin, J, B. The Time of
Cutting True Clovers. Ohio agr. Bxp. Sta. Bul. 19: 39-L3. Har-ipr.
1934,

15, U. S. Dept. of Commerce, weather Bureau, Local Climatological Data,
Lansing, Micligan station, &pr., MHay, Juns, and July, 1952,









MICHIGAN STATE UNIVERSITY LIBRA

3 1293 03175 7

2




