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I ILTRODUCTICI
Tracy (25) Thae Aumericen Indiens were ~roving
beans at tlhe time Columbus discovered America. ZBot-

anists are ezrecd in tret tie three varieties, Phore-

mn

olug vilzeris, P. coceineus end 2. lunsfus cre netive

to our coun“rv. Since thie discovery of Americe, bean
oroduction has sraduzlly increessed. The earliest
nlantings by viiite folks were made from foreign stock,

namely, vrocd beens. These beans were not adentable to
our countrv.

As 2 vegetable o:r comon tezn (Phoseolus vul eris)

ranks next to thie o"oteste 1iu invdcrtance in tlhie United
States. In “ichigen tie vhite mea veen is tie snecialty.
As redorted in the ichiigsn Annuel Cro» Resort (5)
for 1331 tiere were £45,700 acres of vhiite nea Dcens
with a total »roduction of 5,0.:0,000 bushels Large
vhites, light red kidneys, drri red kidnevs zni o*ler
verieties tcgetiier haed &n ecreece of only 63,070 acres
and a tovel »roduction of 435,000 tushels. In the
United Stetes for 1931 (Yecr Zookx of Asriculture 18332),
0,013,700 ducihiele of wiii*e pea vesns were »roduced.
This credits lficiigen with sroducins over 75% of +the
vhite nea Dean cron of the United Stetes. Tlhere zre
more then tvice ae meny vhite nee Leens Hroduced azs any
ther class. Cther clescses »Hroduced thrt have a

regular naerket are given in crder of imoortence:



)

Nt T A e N mra s el
xleay nNoTrtaern, Lli;u,S, F1lauvo, ~asd aslancy, rl.ze, Re

»

ifexicen, Lar.e Wiite, Yellow Tye, Cranbervy, aaa Wailte
Kidneys. Cuuer states 1..ev produce & consiaercule
guantity of wiitve psa beans ere Cclifornie, lluw Yorlk,
Ica:o, end Wiscounsin.

Toe everege yveerly velus of t.c dry weasn Crud
for Micuian from 1321 o 1983 ianclusive was 17,038, 000
dullers., Ths evera_ e price per vus el Zor 1i.e scae
periodq wes 3.14 collers.

1. Tae lieanin_ of Pick

E=zens er

fal)

gesily dene_ed by various &_enciles

ceusin~ w.e. is celled v wle vean trade "pick,"

ne .cecns wev counteln dis-
colored, surunien, vroxen, Ifroscved, wel or wiss eped
ge~dg 1o_ev <r wit: litile stonfs, Live ol uilrt, sticks,
gna ot..er forel n matericl., o elevaicor weda Gesires to
oeyy for (ils wesie su L& plcks or Gocxs v..cu accoraing
To cuntitiovn, Eeens V.0 Cue Cu v €levavor 1n sucl
condition vhet no plck is necsesazy ie said to te
cuelity crop., It is wit.. voe idea in winug of legsen-
ins tials pick end producin. & ust.er quelicsy croup end
tekxin, ou. some of s gowole 1in nioeducing v-ans et
tae writer nes underivelin e siudy of fi:13 dee_e in
beanes and its ceauses.,

Tie »ick uer not Le a toval loss for cull Leeuns



are utilized es foud Tor stocx., COftiues & Tfer.er is
notv eguipned nor les e ths tiae vo pick ls ovn beegas,
If t:is is ti.e cese tue Leens ere taiiea to tae elevetor
and »rocessed. T..e fermer 1s cockxed for picia and Goes
not even zet i:is cull beseans ceck, T.ls represeants quite
& loss to tae feruwer, Not to rave eny pick is iaeel

but 2 goal cne cen lardly exoect Lo reach as & eneral

rule. For tiuis reeson 1v is desiravle tieatv the per

cent of wick Le kept 1o o miniawu, Since tlere 1s suc.

)
C
H
4]
V)
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<

erietion in the per cent of pick from yeer to
year a situdyv nes been mede vy tiie writer to determine
sowme of thie céuses i8¢ produce soO much Gewtg e to the
bean crop.

The method used by elevator men to ceterwine pick
is as follows: Afver t.e load lLias been ecrecned to
reaove sirew, sticks, stones, or weedeg, & pouna of beeais
is tealken and the unmarketable bgfens enG forei n rater-
ial reuoved and wei_ ned., The ravio of tiiess cull brars
to i pound séapls is found and ..« per cent fi_ ured.

I the 2ick of a pound sample 1s one ounce, the picx

£~

would be desi neved bv the ratio 1:18 or 8%5 or €
nounds pilck meeaning E& nounds per hundred, Tiae accou-

vanying grent shows the varietion in »nickx in this stese
for tie years 1219 to 193% inclusive., Dr. “edrickx (11)
renorts tras tuere is a .reat ran.e in pick in different

.urcheses by elevators., In tie sesson 1G823-22 four
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neighooring elevetors reoorted:

31.5% of &1l Hurchases without »nick

V)

14.4% of 21l Hjurcheses with 1% »ick

S

1. of £11 »Hurcineses with &

[AN]
O

l,._l
Y]
L]
e
o

of 211 ourchases with 3% »ick

~ . Y

07 #11 »urchaces with &% »ick

—
O
.
n
O

3
.
(@)

"o

of 211 »Hurcieares with 5% »Hick
4.1% of 21l »nurcheses with &°

2.5% of 21l »>urchaces with 7% nick

0
G

2.2% of 211 »urchaces with vick

.25% of all ourchases with over 40% »ick
The feriier is cherged for removing the culls znd also
looses the culls.
2. Peartial Recovery ilethods

c¢. As ordin-crv dry beans come into the elev:stcr
they ere not ready for shinment wntil they zre nrocessed.
They sre first oHut thirouh a cleening mill. If there
is very wuuch dirt oresent they wmey be nut through the
nill s'veral times. lieny neans need no further trestment
put others go directly to the mechine »ickers of wvhich
there ere severel tyres. Two of tlhese tyoes will be
described obriefly. Paired ruowver rolls about tvo
inches in diemeter end tvo feet lon;; ere =rrsnged so
thev slone to thie outsicde frea a comuaon center much
like the syokes froi the hubo of a wheel »nHleced in 2

horizontel »osition. The unclesn beans are fed to the
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rolls &t 112 center or nuvu. Tiie clean simooth Deens

2t the outer

i

veep ri ht on going until thev dros of

end of tne roll. Dirt, many discolored beans, peboles,
end broxken veans are cau. it betwesn the mouvin_ rolls

and pass throu;nh underneadth tae meclhine, Turis m&c:ine
does not do an avsolutely clzen jobo, out nelps consider-
avly in lessening tune lavor of nandpicking.

0. A macihine knowm as the "Eleciric Zve'" Bean
Picker designed ov Hamauerslay and Tinlhaw in associe-
tion with the General Electric Company 1is t..e latest

in bean sorting macninery. Mr. Huso 5. Fauwerslag,
Lean broker, renorts that this new development will De
of extreme value to the cennin; industrv. He writes
t-at the best »nossible grade of beans aveilebdle for the

5

cannin. indus 5 discolored beans

;

ct

ry today contein l%
and forei.n material. T.ese beans are sorted by zand
nd it is impossible 1o secure a Detier pick by tiis

metnod, Therefore, wien these beans are purc..ased

by the canners it is necessarv for ¢ .-um to nick cus
tois l%ﬁ of objectionable beans ana foreigyn nateriel
and even t.=n tnere is & definite opportunity for
error. He sars, "We are now in & position to offer
the canning trade a grade of beans t..et is absolutely
free frow any objeciicrnabls beens or forel.n materiel,

eliminatin. tle necessity of rescriing at ti.e cannery M



(9) wobrysifyf 4o4

v0d 3y

TN Fevesa st RN i
il i
e

HH i 2aate st
SR :

B
i i s i s i i
e e M “r H A i
e T e ! H Y
SEEEEEsEedRaeEs H
EREERciRREEEcE b ¢ - aaae: H
HEHH R R
i H
HH ! }
t PR R
HHHHEH HHHHH i ku,\
E HE T
as) T aanl T HH
dsasian’ saindsadiiadacdsinnass HHHH HHHH
R EH
R i i i
) ) Eeceieeat A R
1 T SEfafisaniianey i HHEHH
o A T £
el I RRR e AR H e e R
i HEHSSEEL AR ada N ecestdtl
Hi i ;
i susan: ne| 1l
‘‘‘‘ T H
/- v HHE
= 4 - I
. A yusis i

EUGENE DIETZGEN CO., CHICAGO-NEW YORK. NO. 330



P )
P . .
' (A N Pl t
. ; > .
- - :b.z.w
,\’.,.. . -, . .
P ' A . .
v \ [ [
L .
° N
-
.
0 \
i
\
'
i
. ]
i
N N
.4 )
)nx. ~ !
. . _ \
B .
!
! < P
i t
. \ v -
. ¥ Ay ’
- A .
PN Lo
:
o
T ‘
e /s
S
- u\. N -
N
.-
“w .
. -



6=

Tne first electiric veen picker of this tvpe haes
been erected at Lowell, licnigen., Ia the Septeuber
1231 issue of tle Bean Beg, Little Publis:in, Cowpany
Lansing, Michigan, the followin_ description is give:wn:
"T:.e bears are forced in front of 3ue p..ovo-rlectric
cells in a single line, Tne sli ntest discoloration or
imoerfection caused by a different lignt reflectio |,
so sensitive is tlie cell, cauesing a2 breakx in tae cur-
rent waich forces the undesiravle into it::e channel for
culls." A thyratron tuve is used to elianinate the use
of a relav thus speeding up tie epparctus.

c. Witn the first mechine described, after the
beens pess over it tnev iumwediately .o to t.e nana
rpickers wiiere wouen plcx out &ny discolored beans or
foreign materisl thet migp..t be left in orcder to quelify
for the particular jrade desired.

d. According to Hecdrick (11) ti.c :nand picking
operativan is tus wmust ex.ensive gart of tus processing
recuirin. slow &an. edi.us lavor, ii well done,
Elevatcrs usually peay wo.2n seven cents Tor every pound
of culls and dirt picked cut. Recently, due 1o aucn
cneap levor ana low prices of beans, elevators neve
been paying at t.e rate of five cents per pound of

culls »icked ousz,



-7~
II REVIEW CF LITEZATURE

A, Diseece

Sprayg: end Dovn (21) Disease in beens nov onlwy
affects 1ie yiel: Dut elso tre cguelicy of c(ie oroducst.
I. is a crop verv censitive to ivs scurroundings. A
brief descrivwtion of becieriel ©li v, anthracnuse end
mogaic and e fewr other diseeses or wmolds as they

affect the Leen se=d follow.

1. Eecterial bligut. Paytomongs preseolil,

Bacteriel bli_.nt of beens as renorved Dy Plaat
Disease Renorter (23) is universel wierever cvezns are
grevn,  Micligjen recerds losses from 10 1o 15 ver cent
in the year 19%Z, 3 per cent in 1227, end 5 per cent

in 1¢&

Accor:iinz to Zeumeyer (23) The dieseease affects tie
bean seed througn discoloraticn and cessation of zrowui.,
Seed veans iiat arc effected by tie or.anism mer apoeer
brown or vellow in cclor or wev even rot &away. EFeen
lighit affects tne vesculer system of the veen plent

rartvially or wiolly, causin, many sezds 10 Le uneven

in size. Burk:.clder (°) Uewly forued secds may not

\

-

grow av ell or recein swall end shriveled., (lder sec«ds
nev ovecowe colored trevm end suwew & s .rivelsd,

luncie (18) In czse of a Lli % et.ack on vhe secd,
ligit vellow tlotcl.eg witi.ous defini:e ver_ins &re

produced., Zeusever (23] In suue cases o..e (lseage



-8-
cannot be detected at all in the seed, vet tine disease
be present within its tissues. If the infection is
severe the discoloraticn may be decp and the germin-
ation injured. Muncie (16) Under normal condiiions
cne nalf of the pick is made up of diseased beans,
Thirty per cent of this half is caused by bacterial
bli._ht,

2. Bean anthracnose--Colletotrichum

lindermuthianun.

This disease 1s caused by a parasitic funius
plant. Durin. some years it is difficult even to se-
cure snecimens while in otnhers 100 per cent of a field
may be affected. From the Plant Diserse Renorter very
little damage by anthracnose was reported for the United
States for the years 1929 end 19%0. In tae y-ar 1928
Michigan's lcss was 1.5% of the total crop (83,000 bu.)
and for the United Stetes 1.8% or 209,000 bushels., The
demege that results from thie diseese varies consider-
ably. It depven s upon the conditions trat influence
the spread of the causal organism, In the years when
the disease 1s severe the damage to the bean is due
to the following factors:

1. Poor geruination of seed
2. Destruction of affected se>dlings

3. Injury to the seed.



o)

muncie (18) If infected seed is »lanted nany
vacant nlzces avme-r in the row. Either tlhie seed
rots before germination or the voung seedlings de-
cey ot the surfece of the ground. This dicecse nmay
zlso affect older groving »lants and uay s»read from
nlant to »lant by s»Hores. After the nyceliwa hes
worked its wav thirough the tissues of the been nod,
the seecd veans the:iselves becone cffected. In cese
of young »ods the seeds may not even fora. Barrus (1)
In older »Hods the seexs may becoue discclored. The
discoclored sHots usually ennesr bleck with a browvn or
tan colored vorder or, if entirely diseesed, it uey
be of the latter color. imncie (18) In years when
the disease is »revelent zbout 70% of the 30% due to
Dick in teans in caused by bean anthracncsel

3. Other Diseases

ilogeic, brovm rot, dry root rot, Rhizoctonose

cenhelothecwa rosewn mey effect tlhe bean seed directly

or indirectly. UNelson (17) sevs coout nosaic:
"Associested with excescive brenching is the delayed
maturity thet results frcm over stimmuletion of vege-
tative activity. Diseessed »lants ere still green in
the fell after mosaic-free »Hlants have ceased vege-
tative activity and riwened their cseeds." This de-
leyed rioening may csuse furtlhier deiege through adverse

weatlier conditions. The deiege thet results from too
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uch moisture ui2y be caused by several nold oroducing
fungi. These ney cruse tiie seed to beccme diescolored
or rotten.

Little inforuetion concerning the causal orgonisms
for ordinery field de:iege of beens due to adverse
weather conditiones has been found. Ilfuncie (13) revorts
en increase in Hick from anthracnose of beans for years
vhen there is a greater »recinitation, less sunshine,
end nore reiny deys for the growing nonths of June,

July, and August.

There sre a few insects thet nay attack the been
or besn nlent; anong these sre the besn weevils, becn
megsets, liexicen veen beetles, and a2 s»ecie of a bug

called Adelnhocorus raHriduese. All of tliese insects

excent the liexicen bean beetle end bean magrots attack
the seed and may cauce nmore or less densge.
1. Trhe BEeen Weevil

Pettit (19) The been weevil, !vlebrie obtectus

is a veetle thet a2y live over winter in stored vpeans.
In tie soring it flies to young bezn »lents end feeds
off thewm until the new »Hods are formed. At this tinme
the egys are leid in the »Hod ana tihe new gruvs enter

tlie young eseeds. In tilie the gruos develon into adult
beetles and are rezay to stert enother generation inm-

1iediately unless nrotective iieasures are takzen. They
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coniinue this until the vbeans are all used up or a
mere snell left.
2. The Bean lNag:ot
Pettit (19) Tre bean maggot is the larva stage

of a kind of flv celled Hylewmvia cilicrura. It passes

the winter in the maggot stage in the roots of clover
plants and in fresh manure. In the spring it goes
directly to the newly sproutea beans. If the conditions
are right for the meggot, severe damage may be done to
the newly planted crop. Some of ithe sprouted beans are
killed and others stunted in growtn. This causes the
crop to ripen unevenly and the new beans to vary much
in size.

3. Dimple blemish of Beans

A "ovug" called Adelpnocorus rapidus was discovered

by Dr. I. M. Hawley of Cornell University to cause the
characteristic diniple bteans. The insect injures the
pods wnile they are green. The beans withiin the pod
grow some after the injury, producing a sort of ragyed
devoression,

4, The liexican Eean Beetle.

The Mexican bean-beetle has been in tnis stete
only a cowparatively siort time. It is a beetle be-
longirg to the ladyvuird groun., The adult beetle has
sixteen irregular olack spovs on its back. Tnese are

arranged in three rows across the vack, The writer
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discovered soue ¢t work on the liiciiigen State College
exocerimental been nlots just south and esst of the Vet-
erinary Clinic. The lzrvae ana edults both ezt the un-
der side of the lesves. Tixe danege done to tie been
nlent is to stunt it in growth thereby »Hroducing neny
siz2ll uneven beans.

C. Varietel Variations

1. Disease Resistance

Pettigrove and Oviatt (13) There are 2 few ver-
ieties of beans thet zre rore or less resistant to
disease. Thae Robust bean, the nost outstending variety
of the white navy bean, wes develoned by the late Pro-
fessor S»nragz at llichigen State College. It wes selected
from a comiercial lot of nea beans. Besides being
resistant to ©lighkt, anthracnose eni nosesic, it with-
stands the swisier heat well. It has »nroved its high
yielding cheracteristics in comnetition with :.any ver-
ieties of vhite vea beans. Soregg and Dovm (21) Its
leaf developuent rewains nrofuse until = few days before
harvest when most all leaves turn yellow 2ni dro»n off.
Tiiis e2llows for hurried rivening of the variety. Its
freedoi fro: nocseic eids in the setting of oods. lipre
nods will be set &t the seiie tile end the »Hlents will
not ta:e on trat "grecn" aorecrance near hervest tinme.
That 1s, o:ly a short time will be necessery to dry the

vines and shorten the n»neriod of rick during adverse
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weatlier.

Glover (9) 1In llew Yori, ¥ells Red Kidney, Geneva
and York verieties of red l:idney veens wvere develoned.
Reddick (20) founi Wells Red Kicneys and White Imverizsl
to be vracticelly imasune to alohea and beta races of
anthracnose but Burkiiolder (2) found strain gena vould
effect both verieties. Gloyer (2) develoned tle tvwo
varieties Geneva and York froua a cross of white end

-~
A

red kidney Teens. These verieties were not only select-
ed for disease resistance, but elso for yield, cocking
ouvality, cuelity of seed coat, behavior under v:rious
wezther and soil conditions, color, socak, and taste.

2. Picxz to Weight of Vine

Thomoson (%4) in his thesis for the degree of
‘laster of Science (13392), ichigrn Stcte College, states
that in yeers with average rainfall during hervest, the
verieties witi large vines will have less »ick. The
cmeller and weeker vines lie closer to the ground vhere
hev ney e discolored by nioisture end molds. Robust
end liexicen Tree were large vined varieties and
Pliter, Greiner, and Vermont,snéll vined with the highest
vick.
D. Soil Conditions

1. Dreinage

Pettigrove and Oviatt (13) 3Bezns grovn on vell

drained fields grow better, yield better, rioen better
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and the plants and beane are less subject to water
injury.

2. Fertility

Glover (9) at Geneva, New York, found that soils
with higher fertility produced bettier beans, less sub-
ject to bean bli_ ht. As previously stated. Thompson (24)
discovered that beans with larger vines pruduced less
vick than swaller vined varieties. He obitained larger
vines by the apnlication of 500 pounds of 4-16-4 fer-
tilizer per acre. Pettigrove and Oviatt (18) A bal-
anced plant food made up of wisely crosen cumuercial
fertilizer with green or barnyard manure will hasten
maturity, promote uniformitv of ripening and increase
the yield per acre, Care must be exercised in apolying
commercial fertilizer as it mey injure the germination
of the seed if it gets in contact witn it.
E. Climatic Conditions

Harter (10) Temperature may affect the beans
directly or indirectly. Due to high temperature the
ripening nrocess meyv be started too soon, causing the
bean pods to shrink and tighten about tne seed causing
difficulty at threshing; viz. splitting of the bean
seed, Low teumperature and wlentiy of moisture causes
bean antiracnose to become more severe. Zaumeyer (28)
High temverature witn rain, heail, dew, old bean straw,

surface dreinage, insects and irrigatvion &ll are con-
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ducive to the spread and success of bli_nt in a bean
field,

F. Planting and Cultivaiing

Petiigrove and Oviatt (18) Under Michigen con-
ditions beans should be planted between lay 28th and
June 8th. At this time moisture and temperature are
usually right for best germination., If the veans grow
and develop steedily the crop should meture uniformly
and be ready for harvest early in Septeumber. To de-
creasge the damagzge by diseese, clean seed from disease-
free stock should be used. Plant at the minimum depth
in order to avoid damage by the bean maggot, yet have
enough coverage to secure sufficient moisture for ger-
mination.

Muncie (18) Beans s-ould not be cultivated while
the field is wet with dew or rain, as tnis helvs to
soread blight and antnracnose,

G. Harvesting

There are several good bean harvesters mede. The
writer is indebted to tue fcllowing menufacturers for
description and best operation of bean harvesting
machinery: Donaldson Brouviers, Mount Clemens, Michigan:
Lenhr Company, Fremont, O:.io; Wiard Plow Company, Batavia
New York; Caledonia Bean Harvester Works, Caledonia, New
York, and otvhers.

There are two cummon tyoves of been harvesters, the
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two row and th.e four row. The tvwo row is for horse
nower and thie four row for tractor attachment.

The bean hervester looks like a riding cultivator
egiioped with two large knives. These knives slould be
run as sihallow as nossible, throwing the two rows of
beans together. The knives are eesily adjusted with
levers and should be set so that they go two, to two
and one-half inches under tue ground in front and just
ghowing through the ground st the heel. The iron
divider rods at the rear may ove bent by hand to suit
conditions. If they esre set too close the beens will
bunch under the machine and thresh out some. Tlre rods
should be nlaced so thet vien thie beans are 23 inches
between rows, they vill nsss over the knives at about
two-thirds of tire distance down. Al.:ost every
mach:ine can be made to do good wori with a little
trying and adjusting.

The harvesting should be done wihen the beans are
just rivpe, but not so ripe thet they sheatter. iext
they are forked into sui2ll »wiles or oslaced in a
windrow by use of a side-delivery reake.

John Deere (13) If a side-delivery rcke is used,
the teeth siiould be set as high es Dossivle and still
pick un the beans. This adjustiient leaves tlie windrow
loose, veraitting free circulation of ezir and thereby

kurrying the curinrg »Hrocess.
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Cox and Pet.igrove (4) After several hours of drying
the beans are next placed in smsll narrow cocks. lhen
after a day or more of curinyg, depending upon weatner
conditions, thev may be threshed, stacked or hauled to
the barn.

In case of adverse weatlhier conditions the "McNaugii-
ton System" of curing beans is recom:ended. It is de-
scribed by H. R. Pettigrove of Michigan Steate College
in a special circular. Tell, narrow stacks of beans
are built on a straw base, This takes the beans away
from soil and allows for better aeration. By using
this system, the most high-quality beans are obtained.
H. Storing and Storage

Yedrick (11) Beans deteriorate slowly and not
veryv expensive storage facilities are necessary. In
the elevators they are sowetimes placed in bins loose;
or cleaned, sacked and stored in the warehouse ready
for siipment.

In Ferleman's (3) bean storage experimens, thirteen
samples of picked and like nuniber of unpicked sawples
of beans were stored in air-tizht containers at rocm
temperature that ranged from 700 to 850 F. for nearly

five months. His resulis were as follows:

At the start Av. % woisture unpicked Beans 12.36
“Av. % moisture picxed  Beans 11.89

Difference in Av. % moisture .47
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After 5 months storage Av. % germination picked 87.31
After 5 months storage Av. S germinetion unvicked 73.38
Difference in Average v germination 12,03

This woulc go to show that picked beans nave a
little lower per cent of molsture at tne beginning of
the period but a higher per cent of germination after
five months of storage.
I. Threshing.

Beans cre threshed by a snecial bean separator.
Two cylinders ars used. <The first cylinder is run at
& low speed to thresh: the riper and drier beans. Tie
second cylinder is run at a nigiier sveed to thresh
out the unripe or tough podded beans., By this method
fewer split beans are obtained. Good Dbean separators
are also equinped with stone pickers and rubter rolls.
The stone nicxer picks out stones from the tangled
vines, and throws them into a box. The rubter rolls
crush clods of dirt trnereby unelpin. to keep tne beans
clean. (The Huber Xanufaciuring Company, larion, Ohio;
American Grain Separator Company, Minneapolis, Kinnesota,;
and otuers. )

III MATERIAL

Thé material for this problem was furnished by
Alfred W-itehead and the Farm Crons Denartment of
Michigan State Colleze.
A. Source

The original sources of varieties used in this
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problem were as follows:

1. The se=d for 1928 wes obtained fr.m Alfred
Waitehead, Mount Pleasant, Miczi.an, on whose
farm the experiment was run.

a. 1200 to 1. It is not known wiere tue seed
was secured.
b. Robust. Certified seed obtained by Grace
Pooe in 1927 from trne Coleman Elevator.

2. No exneriment was run in 1929. The seed for
1230 was secured t:arouzn the Farm Crops Depart-—
ment of lichigan State College. Tne growing
season was so dry trat the experiment was aban-
doned for the year.

3. In 193l--there were six varieties:

No. 1. Great Northern

No. 2. Red Kidneys
A variety of dark red kidneys that were
grown at itne Txperiment station.

No. 3. Ilichigan Pea
A variety of white p=a& beans sent to the
station by Rosenbrock Auburn.

No. 4. TEarly Woader
A variety of wi:i.c pea teans sent to the
experiment stetion by Meinatn 1illing ton.

No. 5. Waite »nea Bsans

This variety was sent to the station by
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by Huni Foster
No. ©. Roovbust
4. In 1932 Great Northern, Red Kidneys ant Robust
ceed vere used from 1531 ex»oeriment end eighteen
different strains from the Exneriment Staticn.
In adiition toc the avove the chiecks at the Ex-
nerimzent Steticn from the Exseriment on ti.e
ilethods of Plenting and Dates of Harvest
weas used.
=. Soil
Kerr zni Trull (14) redort the soil tyoes theat
wvere used es follows: Zerrien sendy loem in 182§,
Brookxston sandy loem in 1831, and 3rookston loerm in 1232.
The Berrien sendy loem wes tile dreined and rich
in orgenic matter. The Brookston sendy loen wes rich in

orgenic metter and hed feir surface drainege. Tie
Brookston loem wes not so rich in orgenic matter and
lecked drainzge. A hard crust would form over it u»non

drying after rein.
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IV IZTECD CF PROCEDURE IN TEZ EXPZRILIIN

A. In the Field

Different methods of nrocedure were used. This
denended udon the size of the exneriment and u»on con-
ditions th=t were uncontrollavle, such as, weather,
seed, and the land availedle.

1. Planting

In 1233 the two varieties of beans 1200 to 1 end
Robust were plantedl side by side in two »nlots rvith a
grein drill. Every fourth hole of tihe drill wes left
onen and the drill wheel wes ellowed to follow its own
traclz and return. This mede the rows just 23 inches
enart. The Rooust nlot conteined one acre and the 1500
to 1, two ecres. Both vz=rieties were nlented in June
at the rete of 20 cuerts to the acre. Weatlier conditions
were favoradle for the growth of the beans, and g:od
results were ovtained for the relationshin of orecini-
tation to vick end moisture content.

In 1830 the beens were vnlanted with a vean nlenter.
Due to edverse weetiher conditions during the growing
season the yield and vwick were so smell thet no results
could be obtained.

In 1931 tue six verieties, 2s& iientioned under
material, were »lented June 11 with the use of en or-
dinery grein drill. The four verieties of tie white

nea beens vere nlanted at ti.e rate of twenty cuerts
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per acre. The Red Kjdnev and Great Nortiern were
planted at the rate of five pecks per acre. To avoid
mixing the bean varieties in tiae grain drill, only
one variety was planted at a time., Wnere tnere wasn't
enough seed for taree rows, eighty rods long, the secd
was suifted over to one side so that only two rows
would be onlanted. Trhe number of rows of each variety,

eightv rods lcng, is as follows:

No. 1 Great Northern 2 rows
No. 2 Red Kidney 8 rows
No. 3 Michigan Pea 6 rows
No. 4 Early Wonder 6 rows
No., © Wnite Pea Reans 8 rows
No. 6 Roboust 12 rows

In 1932 the beans were planted with a grain drill
at the rate of twenty quarts to the acre., The "Greail
Northern" and "Red Kidnevs" were .lanted at five uecks
per acre. The quanuity of eacu varietv veried so much
that no measurenent was taken. Trere were twentyv-one
varieties altogether. Tihe Robust variety was planted
at thres different »nlaces in the nlot.

2. Harvesting

I: 1928, one squere rod or one-hundred six-
tietn of en acre of eacn of the varietirs was measured
out. The beans were harvested as t..ev ripened. Pods

were considered ripe wnhen ther turned yellow and felt
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dry to the touch. The rine node of both verieties
vere niclkked by hend every third dey, excent when rein
interfered. he »nods u» adove the ground, and those
touching tie ground wvere <edrt senzrate end siielled by
hand. The bezns above tle ground herezfter sliell be
designated as "unoers" end those touclhiing tlhe ground

~11 ¢of tlece vere deter-

H,
m

as "lowers". e welghits o

ezans were seved until mois-

o

11ined and recorded. All
ture and »Hicx were deterained.

In 13831 tl.e sa.ie »rocedure was followed with six
varieties, with the excenrticn *het no sinle square
rod, block was wsed, but 116% feet of row of each
variety wes selected for the exneriment. These 116%
feet of row were not continuous but taken from various
perts of the rows of each vorietv. his was dcne to
get a2 gocd average sszmole of 1/160 of an acre.

In 1232, inctead of hervesting the »ods every
third dey, onlwv tvo hervests were mede. Tre first
hervest wes :1zde wi.ien the beesns showed a nunber of
rine ncds, and tlie second after some varieties were all
ripe and others frozen. Alsc in 1932 an extra or
comnlete harvecst of Robust beesns wes nede after
2ll beans were rine.

3. Pick
In 1833 tl.e »Hiclh wes deteriiined by tzliing the

ntire weight of ea hervest and scrtin. out ell

O
N
)



-Fig. Beans showing Condition of Seed. 1832

No. 379 Uppers second harvest, pick. 3.8%
No. 434 Uppers second harvest, nick 21.0p
Robust Uppers one narvest, pick 3.0%
No. 427 Uppers first harvest, pick 8.0%

I
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Beans Showing Condition of Seed, 1931
Uichigan Pea, Uppers end Lowers mixed, pick 8,55}

White Pea, pick Uppers and Lowers mixed
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unmarketecle teans cnd weighing thew. The welghits of
the cull beens wes then divided by the oricinel weight
of either "unwers" or "lowers" a2s tiie case neay ve.

Ti.e tctel »oHicl for eacn veriety for the secson wes ob-
teined oy adding the veigits of cull Leans of 2ll
hervests, Doth "unrers" and'lowers'" by dividin; by the
total weight of beans of thet veriety. In a similer
vey the total »Hick of eitrer "uoiers" or "lovers"

for each veriety was determined.

In 1921 and 1932 the oick for each hervest of
"unoers" or "lowers" was determined by taking 100 gram
semdles end »Hicking out the culls. In this case th
weight of the cull ocesns in greaiis redresented the per
cent of culls or »ick. To obtein tiie ver cent »ick of
"uroers" or "lowers" or bothy, the total veiglhit of Dbeeans
was civided into tiie tctal weig.it of culls.

4. lioisture

In 1322 and 1931 noisture tests for both "unnhers"
and "lowers" of each niciziny end for each veriety were
deterined by use of 3Brovn Duvel loisture Tester znd
br the usuel nethod.

5. Yield

In 1=

0N
i

2ll beang vere weighed on a reguler

)

laboretory beew sccle. Tiese weights in greiis were
then chiznped to ecuivslent aveirdunois weipghit by

~2

dividing bv 22.35, the nuaber of grems in an ounce.
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The veight for "un»ers", "lowere", ani totsl for eech
variety was tlien determined by dividing the nuwaoer
cf ounces bv 16 to get »nounds and the nunver of nounds
by G0 to get thie nwiber of bushels ver scuvere rod and
thie nuaver of bushels wes multinlied by 180 to get the
vield per acre in bushels.

In 1931 and 1932 a reguler grein beam-delence
scele thet geve the weigiits direct in nounds, ounces
and one-tenti ounces wes ﬁsed. The yields ner ecre
were deternined in the regular wey.

The vield ner acre in ezch cree wes determined
by correcting the moisture to 17% and subtracting the
nick. If the moisture wes above 17% es mony pounds as
rould correct thie ecmole to 17% moisture wes subtracted.
This wes necessarv ag in 1323 socule of tl.e harvest
tested as nigh as 3675 woisture. In 1331 there were a
few coces vhere a siiell eddition had tc be uede to
the weiglit of thc saanle tc ieke the beans correct
to 17% roisture.

G. Soek

In 1032 a2 "goak" test of twenty-one varieties of
beans wss included in the exveriment in order to ascer-
tain if 2 relatisnshio> existed vetreen "soak" and "oick. !

A one hundred gren sewmle of eac: one of tie

()

N

varieties of bezns wes telien en’ Hleced in snell tin

¢V]

soil czans. A count of ti:e beans in eech semnle wes
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mnade. A bern ves concidered sozked when the testa or
seed cost became nHuckered. Counts of tie beans scaled
after veing covered with weter vere mede at steted in-
tervels. A consicdersvle difference in sogk in sone of
the varieties wes ncticed. A fev beens of scume of the
verieties did not even ecoek after bDeing covered with
veter for 72 hours. Tie berus vere xeont gt a teumera-
ture of 700 F. Previous to so=king tiie beans were
gtored in the beceenent of a hot-zir furnace heated
hoize.
V CE8TACLE3 EICCUITLRED
A. Weetier
As the nick and field drumege of beans is ler;ely

cue to westier conditions, such as reinfell end frost
tiie resulte obtained vere veriable. In 1853 tlhere vas
a feir eaount of »recinsitetion d.iring the hervest sea-
son. In 1930 there was no »iclz, thus itle exvneriment
wes eb2ndoned for tlhat yvear. In 1931 the rainfall
uring the hervest sezson wes less then during the
harvest season of 1228. Si:ilcr results were obtazined
in 1232. The rainfell for tie groving end hervest
neriod of 1922, 1831, and 1922 (August let and October
1st) mav be found in table one. In 1932 there ves
gsone frost deizge to a few of the leter verieties

of beens.
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B. Disesse

luch of the pick of 1931 was due to bacteriel
blight of beesns. Some varieties of beans azre nore sus-
centible to this diseesse tlhen others, and the effect
of this would increase the nick in those beans nmater-
ially. Some varieties are also more suscentible to
mosailc ceusing them to riven unevenly, and to extend
the rivening veriod. The "Robust" beens were freer
from disease then any otuer variety and the nick of
then was due to weather conditions and contect with
the soil.
C. Soil Fertility

The vlot used in 1983 was a very fertile soil.
The Rovust field wes trezted with an ap»nlicetion of
250 nounds of 2-16-2 fertilizer. In 1931 the soil in
the exneriucntal »lot was vractically the seune. It
vas 2 fertile loan reinforced with ten loads of barn-
yard manure ner acre. No fertilizer or manure was
added to the »nlot used in 1932. The soil lacked humus
and its water-holding canacity was not so great. The
greatest obstecle encountered was a condition brought
about by a combination of scme of ti:e factors that
cause »ick in beans.

VI RESULTS

A. Factors tiat Influence Field Danage

Those conditions whicih affect beans in the
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fiel: are so varienle from vecsr to vear that it is nicst
difficult to intersret the results from the seversl ex-
neriments.

1. Veriety end Pick

There are verious reassons why scme verieties of
beens »ick uwore then others. Tewvle No. 2 siows the
average »nick of the 1200 to varietv as 1.08% end the

-

Robust 25 1.1S%%. The Robust bezns shnved 2

/

[

richer

ner cent of wwer »ods then the 1500 to 1 varietvy. The
ver cent weigl* of »ods to berns wes also greester in
the Robust verietv. The rinening »eriod of the 1200 to
1l varietv wes longer. The longer rivening neriod
causes so::e of tne bezne to become swoiled. This shovs
un essecielly in the "lowers" of the fiirst hervest of
Doth verieties. Under ncr.el veather conditions the
earliest beens to mature neve a longer veriod in which
to become deneaged vefore hervest time. Dicease wee nct
mmuch of a factor in »Hick this yeer.

In 1821 the results were not so good as several
varieties tested were padly disessed. Teble No. 3)
The varieties ouite free frcm diseesse were the Great
Northern, Robust, end !/ichiren Pea. They nicked 2.59%,
2.91%, and 3.11% reswectively. The Red Kidnev znd
White Pea verieties vere diseased and oicked 5.13c%
and ?.55% resnectively. The ecrly vonder showed a

nick of 6.11%, but this wes due lergely to a Ligher
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ner cent of lower beans with a commaratively heavy
nick.

The averesge nick for the beans tested in 1932
varies from 1.4% for the Great Norihern to 19.3% for
variety No. 4zZ4. No. 434 wes bedly diseased and lote.
(Tables 13, 13, end 14) The Rod»ust variety wes a
close second to the Great Northern, with e »Hicx of
1.91%. The aversge »nick for 2ll the verieties for
1922 was 6.350%. The Robust beens frou snotlier area
in the field hervested only once on Senteumper 23,
nicked 3.1%.

g. Pick of "Uprers" eand "Lowers".

Table 2 shors the »ick of "unvers" end "lowers",
1925 for voth 1209 to 1, enl Rooust for eacli harvest
dete. The highest »ick for the "lovers" of 1200 to 1
variety was 4.4% and of the first harvest August 23.
This was orobeuly due to a fev nods that rivened eerly
and leid on the ground. The "unoers" for tihe see har-
vest wicked only O.93ﬁ. The lowest »Hick from the "lowers"

as 1.6% on September 3, and the "upners nicked 0.89%
for the sziie harvest. The averoge for the seven hervest

dates of 1207 to 1 “eane was 1.83%. The average vpick

o

for the "lowers" was 2.23% end for the "upoers", 1.12%.
The highest »ick for ithe "lower" Robust wes 3.5% on
Sente.iver 17. The vield for *het hervest wes 0.823

bushels ner acre. The lovest »ick wes only 0.11% and
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the yield the seme es on Sentember 17. The "upners"
for corresnonding detes picked 0.25% and 0.047%
resnectively. The average »Hick of "lower" Robust wes
3.15% and 0.737% for "upoers" for the six hervest dates.
The average »ick for 211 Robust in 1323 was 1.19%%.

Six verieties vere compared in 1931 as to the
extent of deiizge to beans in unyer and lover pods.
(Table 3, nege 40) Not such good results were odbtained
as in 1923 due to dry weesther, low vield, and disgease.
Three verieties slioved 2 greater per cent pick in tle
"lovers" tian in the "uphers". The three varieties that
showed results contrary to the above were the Red Kid-
ney, Michigen Pea, end White Pea. The yield of the
Red Kidney "lowers" was so s:8ll that accurate results
were difficult to obtain. The »ick of lichigan Pea
vas made un largely of diseessed beans. This »robably
accounts for a slichtly gre=ter ver cent nick in the
"upners" than in the "lowers" es disease affects both.

In 1932 dete on nick of "uv»ners" and "lowers" of
21 varieties wes obtazined for two harvests. (Tables
12, 13, and 14) All mature beans were Larvested for
the first time on Seontenber 13 end 14. The everage
pick of 21l upvner vesns wes 2.991% and for the lower
veons it was 3.9535%. The "upsers" vpicked less by

nearly one per cent. In e few cazses results contrary to



-3 -
the averayge vere obtained. This wes »nrobeosly due to
too si12ll a saxmle to worx with. The results for Robust

veans comnered well with tie results of 1831. In 1832

ct

at the first harvest the pick of Robust "upners" wvas a
trece ¢nd of the "lowers" only 3 ner cent. The average
pick of Doth "uovers" end "lowers" of Robust was 1.4%.
As with the Rovust, the Greet Northern variety behaved
gbout the scne. Tue lower Great Northern nicked 1.1%
more than the wpver in the first hervest. In 1231

the totel lower Grezt Northern besns vnicked 0.98% more
than the wodner. In 18932 they nicked 1.457 more then

tiie upper. This higher per cent vpick in 1232 ney be

due to fewer hervests and elso tc a later harvest, be-
cause nore beans nad ti.e to become dameged.

In 1931 the total lower Robust vicked 4.14% nore
than the upoer. In 1932 two Larvests of the unner Robust
beans nicked 1.62%, and tie lower Robust 3.74%, naking
the lower nick 1.12% grester than the upner nick. In a
different arees hezrvested only once in 1932, tiie lower
Rooust nicked 1% more then the udoer Robust. Cf the 21
varieties hervested in 1933, only four of tl:em showed
contrary results, and tihet is where the "uoners" showed
a nigher pick then the "lowers."

3. Soal and Pick of Verieties.

A test for soak or herdsihell wes conducted in

1232. (Teble 'o. 5) As 211 the beeons were nlented



~
-34-

the seine dey, the soil conditions were similer, one
would exnect favorable results. Tie everasge vick of
Greet Northern was 1.4% and the »er cent of hard

shell after one hour of socking wes 83.7% and efter

43 hours of soaking 21.7%. Robust nicked 1.917% and
tre herdshell, after one hour of soaking, wes 15.83%.
At the end of %4 hours, =11 Robust beans were socked.
Been sawunle 294 picked 4.54%, end ell vesns were soak-
ed in 30 minutes. 3een samnle 424 nicked the highest
(19.2%) and after one hour of socking hed 6.64% of
hard siiell. Scuple No. E£57 nicked 3.297% end hed 535.8%
hardshell after one hour soexing. No. 379 picked

5.206% end hed 85.97% hardshell efter one hour soaking
end 13.94% hardshell after socking for 43 hours.

4. loisture and Pick

lloisture for every hervecst was determined in the
yeers 1228 and 1231. In referring to Taebles llo. © and
10, no relationshin seems to exist. As 211 nods were
hervested es they rinened, tliere wes little time for
infection of the bean seed. In soile cases bean sam-
nles with a high moisture content have a2 low »nick

and otlier cesces thie reverse is true. These conditions



were also siown in Teble No., 11 This work was done
on the Station Expsrimental Grounds in 1522,

5. Frost and Pick

Yo defini.e results were ootained from the
relationsnip of frost and pick. All beans ripened
before frost in 1928 and 1931. 1In 1932 a few late
and low yielding varieties were frozen. The beans
from the frozen -~lents showed a characteristic ven-
ation in the <testa. The canner objects to this &s it
detracts from the appearance of the coukea product.

€. Weight of Pods and Pick

Table No. 7 s.:ows the per cent weight of pods to
beans. These results were obtained in 1828, but
nothing further was done witn them until 1933 waen
tliev were tabulated. Tue upper Robust picked O.737$
and the nods weighed 26.3) of tre beens. The upper
1200 o 1 variety picked 1.18% and the pods weighed
25.1% of the beans. Tre lower 1200 to 1 beans vicked
2.83% and the Robust, 3.15% respectively. The pods
weighed 23.15% of the beans in esch case., The averaye
per cent welpntv of jods to Tteens in 1220 to 1 variety
was 24.5, and for Robust 25.86., Some relationship
seeus to exist Detwesn weignut of pods and pick. More
experimental d-te is, however, necessery before any

definite conclusion can be formed,
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7. Tine of Hervest end Pick

X

Tables 12, 13, end 14 show tiat there is a grester
mick in veans if left tco long in the field before her-
vesting. One lot of Robus* beans vere hervested Sentei-
ber 14, and egein Seosteuwver Z3. The averazge wmnicik for
the first harvest was 1l.4%, and for the second hervest
2.13%, and the everz;. e of voth harvests, 1.0915:. Anotler
lot of Rooust beens wes hervested on Sentenver 23 only,
and the average oick wes Z.1.. This goes to show that
2 delayed herveet does affect the »nick, denending more
or less unon weetiier conditions.

Table Wo. 11 shows the results of the exneriumentsl
work conducted at liici:igen Stete College. Four differ-
ent checks were uged in different methods of planting.
The harvest dates were Senteuwver 14, 2%, 29, end Cct-
ober 8 res»ectively. Semple No. 1 »nicked 4.34%, 4.24%
6.72%, and 3.03% at the different harvest dates, nemed

[ad 4

in order. Szuple No. 4 victed 3.75%, 3.03%, 6.727%,

and 5.23% resvectively. Only sample No. 13 showed con-
trarv results between the first end last harvest. The

re

first harvest nicked 5.26% and the lest one 4.77%.

0

Sarivle MNo. 16 shows the greatest difference in v»ick,

viz., 5 for the Tirst Learvest and 13.9% for the

L]
(0
om
o
S

fourth harvest, meking a difference of 7.05% in a

twenty-five dey delz=y in hervest.
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€. Ripeniny; Periods of Verieties

In figures 4, 5, and 6 tue ripening periods of
six verievies of brans were compared to tae ripening
period or Robust beans. The first harvest of tihe 1200
to 1 veriety was made Au; ust 23 and yielded 4.27
bushel per acre for the "uppers" and 3.83 busuels for
the "lowers." Q8ix dars later, the first harvest of
the Robust was made with a ield of 1.62 dushels per
acre for the "uppers" and 0.42 bushel for tie "lowers.,"
On September 17, just twenty deys after the first her-
vest of tne 1200 to 1 variety, the last narvest was
made with a vield of 1,47 busi.els per acre for the
"uppers" onlv, The "lowers" were all _jone three days
previous. The last of the Robust were harvested
September 20, three days later than the last of the
1200 to 1 veriety, and just 17 days from phe first
harvest date of the Robust beans. The period of
greatest yield caen easily te seen by referring to the
graph.

In 1931 (Fipures 5 and 8) there was no difference
in the fertilization treatiient of the six varieties.
The ripening periods are as follows{.Robust, 11 davrs;
Early Wonder, 15 cdars; Miciigen Pea, 17 davs; Red Kid-
ney, 18 davs; White Pea, 20 davs; and Great Nortiern,

23 davs. Cn the last harvest date, Sept. 23, a few
blossoms were discovered on the Great Northern.
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Table No. 1

PRECIPITATION
1228 1931
Auz. Sept July Aug. Sent. July
.12 .87
.18 .04 .58
2.00 .34 .07 .11
.CE .07 .58 1.00
.09 .47
83 .0l .03
J17
2.02
.24
49
10
.37
1.50
.48 .03
.43 .02
.18
27
10 .02 1.C4
.31
.11
.10
.59
.69
04 0] .2l
.12
.C2 .03 .18
.03

3.48 2.12 1,04 2.77 4.5l 2.08

T™he esbove data wes teken froa the Coonerative Observers'

1332
Au:. Sent
.03
.37 .11
.62
.C3
.66
.03
.01 .C2
1.C9
.19
.07
.37
o
3,37 .79

Meterolosical Record, ™. 8. Denartuwent of Agriculture,
Weather Bureau.Station, lMount Pleasant, Micuigan,

Coonerative Observer, T. T. Overg
Discussicn on »neace £9 end 61

.C3
.54

~
o«

.10



Harvest Date

Sept. 10
Seot. 13
Sept. 17
Sent. 20

AVERAGE

_39-

Teble No. 2

PZR CZNT PICK IL 1928

1200 to 1
Uppers Lowers Average Uppers

.S3 4.4 2.8

.E9 2.3 1.32
.5 1.6 .89 .ol
.05 2.58 - .37 . 047
2,01 2.99 2.23 .08
1.6 2.8 1.7 €4
1.63 1.93 85
.28
1.18 2.83 1.68 737

Rocvust
Lowers

Av)
O

Q0
m

.09

(0]

3.15

Discussion on pages 30 end 22

Average
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WEISHT OF BEAN PODS IN CRALS

Hervest Dat=

August 28
Auzust 21
September
Septenper
September
September
September
September

Total

(62}

10
13
17
20

Harvest Date

August 28
Au;ust 31
September
Septenmber
September
Sentember
Septeuber
Septeumber

Average

PER

—47-

Table No. €
IN DIFFEREIT HARVESTS IN 1928
1200 to 1 Robust
Uoper Lower Upver Lower
247.0 190.5
317.0 167.0
217.5 121.0 3.5 28.4
152.0 70.0 201.0 32.1
178.5 52.0 623.0 155.0
123.5 282.0 32.0
79.0 g87.0
12375.5 600.5 281.5 2381.5
Table No. 7
ENT OF PODS TO BETZANS 1928
1200 to 1 Robust
U.per Lower Average Upper Lower Average
28.8 23.9 26,5
25.6 2l.8 24.1
22.1 22.3 22.11 22.3 zl.1 27.0
22,5 z4.1 22.9 31.9 22.4 30.0
28.7 28.3 26.5 25,3 24,4 25.2
30.3 26.6 27,4 26.7
23.2 20.8 27.6
25.1 23.1 4,5 26.3 23.1 25.6
Discussion on page 35 and 60
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Table No.

8

WZIGHT OF BEANS IN GRALS IN EACH HARVEST 19728

Harvest Date
August 23
Auzust Z1
September 3
September 6
Septeuber 10
September 13
September 17
September 20
Total

Per cent of Total

1200 to 1
Upper Lower
856.0 7¢7.0

1242,0 765.0

1433.6 £42.0
£53.6 290.3
€63.5 197.5
813.0 89.0
407.5

8080.2 2580.8
6S.46 20.54

Robust
Upper Lower
329 134.0
631 170.3

2455 634.0
2330 497.0
1060 149.0
340 129.5

7205 1713.8
80.8 19.2

Discuscion on pages 58 and 59



NOISTURE CONTENT HARVEST PERIOD 1928
(In per cent)

1200 to 1 Robust

Picking Date Uppers Lowers Uopers Lowers
August 28 30.3 36,0

August 31 27.5 27.0

September 3 31.0 36.0 33.0 354.0
September 6 21.8 21,3 25.4 25,7
September 10 20.0 19.0 23.0 24.0
September 13 24,5 28.0 28.0 30.0
September 17 23.7 12.5 12.5
September 20 12.0 12.0

Discussion on page 34
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Table No. 11

SHOWING WEIGHT, MOISTURE AND PICK AT DIFFERENT HARVEST DATES 1932

No. of Sample
Weight in gms,
% moisture

% plck

Weight in gus.
‘% moisture
% poick

First Harvest September 14, 18932

1 4 7 10
535.0 475.0 1225.0 430.0
15.9 16.4 17.2 18.3
4,35 3.75 7.34 5.37
Second Harvest September 23, 1932
797.0 510.0 1272.0 578.0
31.7 27.9 24.9 40.3
4,24 7.67 3.7

3.02

Third Harvest September 29, 19323

Weight in gus. ©84,0 587.0 1170.0 405.0

% moisture 38.2 18.8 23.1 44,1

% pick 6.72 6.72 5.96 4,1
Fourth Harvest Octover 8, 1232

Weight in gms. 595.0 496.0 1136.0 462.0

% noisture 36.3 22.1 20.3 40,3

% pick 8.08 5.28 10.09 5.38

Precipitation in Inches

Sepntember Total 3.04 Inches

Dates 3 13 186 17 18 20 21 22 z&

Ppt. 2.0.13 T .01 T .20 .02 T .40

October Total 15 days 2.85 Inches

Dates 1 3 4 5 9 1C 11 12 13

Ppt. T .03 1.43 .02 .01 1.24 .04 .02 .05

Discussion on nages 36 and 61

13

471.0
1.0
5.26

587.0
33.2
3.18

470.0
32,9
5.34

480.0
22.7
4,77

27
.28

14
.01

16

202.0
25.8
5.85

371.0
80.9
10.82

130.0
29.1
12.75



Upper
Lower
Total

Uoner
Lower
Total

Uoper
Lower
Total

Upper
Lower
Total

Upner
Lower
Total

Upoer
Lower
Total

Unper
Lewer
Total

Weight of Beans

0
(OIS o
L I L]
ao1 O

v}

o
W N
lo¥o¥e
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Table No. 12
COL'PARISCN OF YIEZLD AND PICK 1832

First Harvest

Wei ht clean

Seans Pick
Cunces Per cent
No. 307
15.95 4,0
4,16 7.5
24,11 5.31
Blue Pod
13.8 8.0
3.3 5.5
17.1 7.57
No. 557
20, 5¢& 2.0
2.38 4.0
23,406 2.25
Rotust
42,0 T
5.33 3.C
47,33 1.4
No. 461
13,72 2.0
2.91 3.0
156.63 2.17
No. 442
7.4 3.5
A7 5.0
7.71 3.6

Red Kidney

11.18 7.0
.20 10.0
12.08 7.20

Date of

Harvest

Sept. 14
Sent. 14
Sept. 14
Sent. 14
Sent. 14
Sepnt. 14
Sept. 14
Sept. 14
Sept. 14
Sept. 14
Sept. 14
Seot. 14
Sept. 14
Seot. 14
Sept. 14
Sept. 14
Sept. 14
Sept. 14
Sept. 14
Sent. 14
Sepv, 14



Upper
Lower
Total

Upvner
Lower
Total

Upper
Lower
Total

Upper
Lower
Total

Upper
Lower
Total

Upoer
Lower
Total

Upper
Lower
Total

Upper
Lower
Total

YIELD AND PICK (continued) 1832

=4 G-

First Harvest

Weight of Beans

Ounces

16.0
20.0

11.0
13.0

3.5
.67
4,17

64.0
10.0
74.0

(]
=D O
loNoNe)

=
182 1 ol
o m

n)

29
O AAMm
oM,

Weight clean

Beans
Ounces

No. 296
15,2
3,88
12.08
o, 424
9.9
1,74
11.64
No. 470
3.3

. 38
3.68

Great Northern

63.42
9.8
73.22

No. 305

22.65
0.28
30.93

No. 576

8.32
2.0
10. 32

No. 379

10.70
2.68
14,38

No. £&8

jav}

L]
.

A,

(O RO RI0)
~N O N

ny

Pick

Per cent

42.0

Date of
Harvest

Sept.
Sept.
Sept.

Sent.
Sept.

Sevt.
Sept.

Sept .
Sept.

Sept.
Sept.

Sept.
Sept.

Sept.
Sept.

Sex»t.
Seot.

14
14
14

14
14

14
14

14
14

14
14

14
14

14
14

14
14



Uvper
Lower
Total

Uoper
Lower
Total

Uvnper
Lower
Total

Upper
Lower
Total

Upper
Lower
Total

Upver
Lower
Total

All Uppers
All Lowers

Total

~-50-

YIELD AND PICK (continued) 1232

Weizght of EBeans
Ounces

>
w M
. L]
OO

m
>

[
2

oo, o

nI

o 3]
AV YR &)
aaom

-
N Ol
o000

=

477.00
85.77
£63.77

First Harvest

Weight clean

Beans
Ounces

No. 437

43,24
7.56
50.80

No. 161

16.22
7.42
24.34

No. 294

35,15
6.82
41.97

No. 458

57.97
6.37
64, 34

No. 158

3.84
2.0
5.84

No. 435

14,7
2.5
17.2

448,93
82.38
531.31

Fick
in
Per cent

3

aocc
L]
(0NN @]

o -
n oo

1,00
2.00
1,40

4.0
2.66

AVIFSSEAV )
OO

2.9916
3.2535
3.1025

Discussion on neges 38 and 53

Date of
Harvest

Sevt.
Sepv.

Sevt.
Sept.

Sept.
Sept.

Sept.
Sent.

Sept.
Sept.

Sent.
Seot.

14
14

13
13

13
13

13
13

14
14



Upper
Lower
Toteal

Upper
Lower
Total

Upper
Lower
Total

Upper
Lower
Total

Upper
Lower
Totel

Upper
Lower
Total

Upper
Lower
Total
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Table No. 13

COMPARISON OF YIELD AND PICK 1932

Weight of Beans

Ounces

24.0
25.2
49.2

77.0
13.5
90.5

135.0

Second Harvest

Beans
OCunces

No. 307
$.35

13.79
33‘ 14

Blue Pod

33.84
z1.80
05,44

No. £57
20.52
22.81
43,33

Robust
75,56
12.96
-8.52

Robust

All One Harvest

130.95
15.25
146,20

No. 461
14.66
15.75
30.41

No. 442

8,7

4,77
13.47

Weight clean

Pick
Per Cent

—

’_l
H
[(ON I NI

AV IS AV]
HOO
(00}

(GRS VN

(e oNe]

13,0
13,2
13,0

Date of
Harvest

Cct., 8
Cct. 8

Oct. 14
Oct., 14

Oct. 13
Oct. 13

Sept. 28
Sept. 28

Seot. 28
Sept. 28

Oct. 13
Oct. 13

Cct. 13
Cct. 13



Upper
Lower
Total

Upper
Lower
Total

Upper
Lower
Total

Upper
Lower
Total

Upper
Lower
Total

Upper
Lower
Total

Upper
Lower
Total

Upper
Lower
Total

ca-

YIELD AND PICKX (Continued) 1932

Weisnt of Beans
Ounces

37.5
20.6
£8.1

28.95
18.0
46.5

Second Hervest

Weight clean
Beans
Ounces

Red Kidney

18.95
4,108
235,11

No. 296

36.96
22.25
£9.21

No. 424

29.62
15.76
45.38

No. 470

25.65
15.84
41.49

Great Northern

22.05
4,33
26,37

No. 305

31.85
17.C8
48.93

No. 578

8. 38
10.02
19.40

No. 379

82.50
44,39
126.89

Pick
Per Cent

S =2 e
[@N 2N dN]

12.0
11.0
11.6

21.0
23.5
21.88

10.00
12.00
10.7

VIS AV)
[ ReoNe

]
O H W
~NO O

11.8
16.5
14.4

(1NN}
N O

Date of
Hervest

Sent. 28
Sept. 23

Oct. 7
Oct. 7

Oct. 13
Oct. 13

Oct. 13
Oct. 13

Sept. 28
Seont. 28

Oct. 8
Oct. 8

OCct. 13
Oct. 13

Oct. 13
Oct. 13
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YITLD AND PICK (continued) 1932
Second Harvest

Weight of Beens  Weight clean Pick Date of
Ounces Eeans Per cens Harvesst
Ounces
No. 558
Upver 35,3 33.19 6.00 Oct. 14
Lower 20.0 18,40 8.030 Cct. 14
Total 55,3 51.59 6.9
No. 427
Upper 61.5 56.58 8.0 Oct. 13
Lower 22,0 18.¢1 14.5 Oct. 193
Total 83.5 75..39 9.7
Yo, 181
Unper 51.2 49,01 4,3 Oct. 7
Lower 36.0 34,23 3.0 Oct. 7
Total 87.2 83.93 3.75
No., 204
Upner 35.0 32.87 7.5 Oct. 7
Lower 19.5 18,26 6.5 Oct. 7
Total 54.5 50.63 7.1
No. 458
Uoper 24,0 32,47 4,5 Oct., 13
Lower 18.5 17.11 7.5 Oct. 13
Total 52.5 49, 58 5.8
No. 15
Uopner 17.2 14,91 13,3 Oct, 7
Lower 12.5 11.44 8.5 Oct. 7
Total 29.7 26,35 11,28
No. 435
Upper 43,5 40,45 13.0 Cct. 13
Lower 2.5 23,08 9.5 Oct. 13
Total 72.0 63.53 11.7
All Upvper 830.0 818.52 6.986
All Lower 422,0 332,77 2.296
Total 1302.0 1201.29 7.735

Discussion on peges 33 ¢nd 52



54~
Tavle lNo. 14
COI PARISON OF YIZLD AND PICK 1232

All U»hrer and Lower Pods

Weight of Per cent Wt. Cleen Pick Dates
Beans in of Seans Average of
Ounces Toteal Ounces Per cent Hervest
No. 161
Unner 68.3 cl.1l 65.93 3.33 Sent. 13
Lower 43.5 53.9 42.3 2.06 and
Total 111.7 103.27 3.07 Oct. 7
No. 158
Upner £l.23 59.4 18.75 11.56 Sent. 13
Lower 14.5 40.6 13.44 7.34 and
Total 35.7 32.19 9.80 Oct. 7
No. 294
Upner 70.5 72,7 67.53 4.23 Sent. 13
Lower 20.5 27.3 £4.03 5.36 and
Total 97.0 21.60 4.54 Oct. 7
Wo. 296
Upper 58.0 8.2 52.106 11.79 Sent. 14
Lower 27.0 31l.8 56.13 3ecd end
Total 25.0 73.29 7.39 Oct. 7
No. 305
Upner 62.0 71.5 57.50 7.20 Sept. 14
Lower 4.7 88.5 22.36 9.47 and
Total 86.7 79.26 7.88 Oct. 8
Red Kidney
Upper 31.6 8.5 20.11 4,71 Sent. 14
Lower 5.5 17.5 5.06 8.00 and
Total 37.1 35.17 5.20 Sent. 23



Uooer
Lower
Total

Upper
Lower
Total

Upner
Lower
Totel

Uvner
Lower
Total

Upner
Lower
Totel

Upper
Lower
Totel

Unner
Lower
Totel
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CO:{PARISCN OF YIELD AND PICK 1932

Weight of
Beens in
Cunces

118.5
13.0
133.5

Per Cent Wt. Clean
of Beans
Totel ounces
Robust
36.3 117.56
13.7 13.29

155.85

Robust (CK)
One Harvest

82.4 130.95
10.6 15.25
146.20

Great Northern

85.6 25.47
14.4 14.12
92.59
No. 307
8.0 39.25
32.0 17.95
57.30
2lue Pod
65.0 47.64
35.0 24,20
73.54
No. 557
61.5 41.10
33.5 <5.09
66.79
lo. 442
74.5 15.94
35.D 5.24
21.13

All Uonoer and Lovwer Pods

Pick
Average
Per Cent

8.91
12.606
9.87

Dates
of
Kervest

Sent. 14
and
Sent. 23

Sent. <8
only

Sent. 14
end
Sent. 28

Sent. 14
and
Cct. 8

Sent. 14
Cct. 14

Sept. 14
and
Cct. 13

Sent. 14
and
Cct. 13



Uover
Lower
Total

Upper
Lower
Total

Upper
Lower
Total

Upper
Lower
Total

Uopper
Lower
Total

Uo»oer
Lower
Totel

Upver
Lower
Total
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COLPARISON OF YIELD AND PICK 18323

Wleight of
Rezns in
Ounces

z9.6
230.5
50.1

43.5
22.6
71.1

332.00
18.67
50.67

1=
D x> QO
o [ ] .
aoum

97.1
53.0
130.1

6l.23
3.0
84.8

107.5
30.0
137.5

Per Cent

of

Totzl

o.

53.1
40.9

No.

78.2
21.8

All Unver and Lower Pods

Wt. Cleen

Beans
Ounces

401
23.23
13.60
47.04

424
39.53
17.89
57.03

470

D=
U1 0 O
[ )
o O
~J 00Ul

576
1c.70
12.02
28.72

379
83.20
43.07

141l.57

558

VIRAVE 9 )]
OO
[ ] [ ] [

1
o Om

427
99.82

235437

126.1¢

Pick
Avereage
Per Cent

W) O

L[] .
NOH
O oW

18.51
23.57
19.80

9.53
13.12
10.85

9.73
14.14
11.63

4.02
8.305
5.86

4.27
6.S6

5.00

7.14
12.10
8.23

Dptes
of
Harves

ct 3 ct
¢ e

Sent.
Oct.

Sent.
and
Oct.

Sepnt.
and
Oct.

Sent.
and
Oct.

Sent.
and
Oct.

Sent.
and
Oct.

t

14
13

14
13

14
13

14
13

13
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COL.PARISCI OF YIZLD AND PICK 1932

A1l Up»er and Lower Pods

Weight of Per Cent Wt. Clean Pick
Zeans in of Beans Average
Ounces Total Ounces Per Cent
o. 458
Upoer 82.0 78.6 ©0.44 1.89
Lower 25.0 cl.4 25.43 6.08
Total 117.0 113.923 4.44
No. 435
Upver 6l.5 ©3.6 55.15 10.32
Lower 23.1 2l.4 25.88 8.98
Total 39.6 30.73 9.90
All Upoer 1357.0 72.8 1231.20 5.585
All Lower 507.77 z7.2 464.15 8.890
Total 18¢4.77 1745.35 6.350

Discuseion on nage 58

Dates
of
Harvest

Sent. 14
and
Cect. 13

Sent. 14
and
Oct. 13
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VIII DISCUZSION AI’D SUILARY

1. Since "oick" is such an imvortant feactor
in the »roduction of field ceans in lichigen, any of
tne Zactors vhich influence field degége ie inmortant.

2. This investigation wes outlined to deternine
the extent of demege end some of the factors vhich
influence the "vnick" of beans.

3. The factors dealt with in this investigetion
rere: varieties, udoer »ods, lover nods, diceese,
soil, »reci»nitation, soekx, weigit of »ods, time of
hervest, rivening weriod, end »nick.

4. Robust beans were used throughout the inves-
tigation. They were commered with several other varie-
ties in their a»oility to withstand danezge.

5. Robust beans had a grester ner cent of uprer
nods in 1923 than the 1500 to 1 vsriety. In 1931 the
Red Kidney beens had the highest pver cent of "uvoers"
and tlie Wiiite Pea beans a sligntly greater ner cent of
"voners" than the Roovust. Due to blight in 1933, the
vield of Red Kidney oeans wes very low, but the ner
cent of "u»nvers" comdared well to that of 1%31. In
1932 Robust beens led 2ll other varieties in »er cent
of "up»ners" as vell as in totel yield. Two different
areas of Robust beans were hervested. The area harvested
at two different times had 88.3% "uowers" while the area

harvested only once after 211 beans had matured hed
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89.4$ "uosvers." Cf 211 bezns harvested in 1333, 75.2%
were "upners"; in 1931, 71.7%; end in 1233, 72.3%%.

Other verieties tested in 1832 (table 14) +het
have a high ver cent of "unvers" are: Greet Hortnern
(85.6%), Red Kidney (83.5%), Mo. 453 (73.¢%), and Io.
427 (73.2%). The verieties with a low ner cent of
"unoers" are Ho. 576 (57%), No. 181 (81l.1%), and ¥o.
4¢l (359.1%).

The yield of lic. 379 1s slightly greater then the
Rcoust wvhere two Lervests rere nade and lesser then the
Rovust where one hervest of enother area was made. The
nick of No. 379 is greater in both cases and lesser in
ner cent of "unners." Robust Deans loose their lecves
et harvest time wmore then other varieties. This eaids
greatly in drying thehoods, end thus prevents an in-
crease picxk.

6. During a hervest neriod when there is very
little »recivitation and ti:e ground remains dry, the
difference in nick between "upoers" end "lowers' re-
mains about the same. This was shown in tle Great
Yorthern veriety (1531). There were nore "lowers"
then "upvers" and the vulk of the crov was harvested
during a cocmparatively dry overiod. The difference in
ver cent nick vetween "uonners" and "lowers" was suzall.
In otiier verieties, both for 1531 and 1232, sinilar

results vere ovtzined.
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In a few cases that aprear contrary to the above
nmuch of tlhe de.cge done wes due to diseese. Seans
vhose nods touch tihe ground during e rainy neriod mey
vecome discclored by steins from the scil, and the
nod itself. A few soil organisis mey elso Leln to
increesce tne nicit.

7. The above is a gocd reason for using the
l‘ecNauzhton systen for hervesting beans. If weather
is threstening and beans are nature they could be
nulled and stacked the sene day. This gets themn off
the wet ground so thet they may dry ouickly and be
reedy for threshing during fair weather. By using
this system of hervesting further »ick in beans will
be »nrevented.

8. The exoeriment of 1922 seelis to shiow no
definite reletionsliin vetween soek and nick. Robust
ceans Hicked 1.91% and 100% of thewm were sozked in
24 hours. Of the twenty-one varieties tested, four-
teen had a greater ner cent »Hick than Rowust. Four
of these siowed thie sa.ie sosgk in g4 hours as Rovust,
and the remeining ten shiowed from 0.25% to 13.94%
herdshiell after 43 hours of soeking.

9. The results of 12823 show that the heavier
vods seem to offer greater nrotection to the beans
within. Tables 2 and 7 show tliet Robust upner pods

veigh 26.3% and lower pods 23.1% of the totel veight
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and tie veans »nick 0.737 and 3.15 ner cent resoyectively.
Tne udner pods of 1302 tc 1 variety weigh 25.1% and the
lover onods 23.1% of the total weight, and the beans nick
1.18 end 2.33 ner cent resnectively. The average weight
of Robust »0ds 1is 25.6% of the total weight, end the
mick of beens is 1.193%, while the average weight of
1200 to 1 veriety is 34.5% of the total weight and the
oick of beans is 1.63 5. The beans with the greatest ver
cent weight of »ods have tie least »nick.

10. A definite relationshin exists between tine
of harvest end »iclk, but not as nuch as one vould e:x-
nect. Zarly naturing nHods show & coneiderevle aiount
of »ick evea tlouyi: thre Dods were gethered vefore tue
nlants would normelly ve hervested. If tlie hervest is
deleyed, es vios tlie crse in 193z, the »ick is increased
neterially.

1. The time of tihe rinwening neriod is imnortent.
Of the six verieties tested in 1831, thie Robus®t hrad
e shortest, eni thic Great l»rthern the longest rinen-
ing veriod. The culk of tze Great Northern veoriety wes
hervested during fair weeasther end the Rovust, during a
neriod of freauent reins.

In 19232 Rovus® end Great Northern were harvested
first on Se»t. 14 end then on Sert. 3. Durins ten
deys nrevious to the first hervest, tlere was 0.03

-

inch »nrecinitetion eund for a like .eriod before the



—62-
seccnd harvest tlie nrecivitetion was 0.G3 inch. The
avercge vick of tue Great Northern was 1.05 oer cent
in the first hervest, eand 2.3 ner cent in tlie second

hervest. For the sane hervest detes Rovbust beens

viclted 1.4 and 2.18 vercent resnectively.
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COIICLUSION3

1. Any vzriety of bDesns thet is least sus-
centivle to the factors vhich cause nick, and yet
nroduces en excellent yield of beans, should becone
a favorite aimong bean growers.

. Verieties of beens with a lzrger ver cent
of uovwer vods suffer less damage during adverse
veatier conditioms.

3. Varieties whose leaves droo off during the
rivening period tena to dry easier and nrevent fur-

4. The most advantageous tiume for harvesting
is more evident rhen ti:e rinening »neriod is sliort.
rvxcluding all factors except moisture, beans with a
ghort rivnenin,; neriod have less wnick.

. Verieties with a Liigher oer cent weight of
nods to weens, »ick less.

Y. Damege to peans oy diseesse denends unon the
k¥ind of disease, how severe it is, and the susceon-
tivility of tle verietv.

7. No definite reletionshin exists between
soak end pick.

3. Rodust beans have fulfilled ti.e foregoing
factors vetter then eny other veriety. Thev sliould

continue to be e fevorite encng vesn grovers.
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