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VL4BILITY OF STORED SNAP BEAN SEED AS AF­
FECTED BY THRESHING AND PROCESSING 
INJrRY 

By Em:s II. TOOLE; principII I phYlSiologi8t, and YIVL\X K. TOOLE,' plant ph'ysiol­
ogi.st, Crop,~ Rc.s(,(lrrll J)iri.~io/l, l1[/ricllllllral HCl;carcli ;:;erL'ice 

In orclt>r to tt>St the inf1uenee of various factors on the Joss of viabil­
ity of snap bean seeds in storage, [t study ,\"Us made in 1948-52 of seeds 
of seYel'nl y[lrieties. 'with nu·jous degrees of threshing and processing 
injury, storecl under ,ariolls ('onmlel'cial conditions. The seed Jots 
used had been E'YaJuated in 1948 and 1949, directly after harvesting 
and processing, in a study 3 of mecllUl1ical injury of snap bean seeds 
in relation to ~eed germination and seedling defects. PrelimilHtry 
reports on the storage study 1ulIe appmnec1 in earlier publications.4 

Bean hanesting and pl'oressing maehinery, and sto:::age problems in 
regard to bean seed \·iability. han not changed since the initiation 
of this study. The infoJ'Jllat ion provided herein is basic and applicable 
to current problems. 

• 
Foul' seed companies coopented, providing storage faeilities and 

large bulk lot:-: of commeJ'eially pl'oresscd ::-;eetl::; and as.sisting other­
w~! . 

MATERIAL AND GENERAL METHODS 

The s~eds uiied came f1'OI11 13 of the 50 iJlcEvidllfll bulk lot~ of lwan 
seed of tIlE' J!).j·8 crop and the -1 bulk lots of the HW) crop that had been 
te:::ted for thl'l:'shing and processing dal1lage.3 TIl(' HJ:l:8 loli; were of 
the YHrietips Blaek YllJentine, Bountiful, Brittlew~L."\:, J>lentifuI, and 
Tenc1eJ'[!'],l:'ell: the 1040 lots "'ere of the ]Jewel' varieties Lo[!'an and 
Topc'l'op. Cnl'l:' was taken to selec·t lots of the 10-18 crop i'tl which 
pel'(,Plltagl:':-' of injured seeds alltl also seYel'ity of illjuries rangecl from 
low to high. 

I Retired January 195a. 
'Teehnicn! assistance was recei\'ed from B. J. Lay and Elizabeth B. HrWge, 

formerly of the Cro])s Rpse[lrr'h Dlyl;:ion, Agricultural HC'spar('h Sen-ieI'. 
3 TOOLE, E. H., TOOl.E. YI\,LIS K., LAY, H . .r., :lIItl ('lto\\·llF:I!••JA.:'iJ(·E T. 1.:'i,Jt·I!Y 

TO SEED llEAXS 111;I:TXG TlI!tI"~,(~V~ A.:'if) 1'1:0CESSIXG. (".K Dept. A~,'I'. Cir. 874, 10 
])p.. illus. 1951. 

'TOOLE, E. II. m:r.ATlOx OF SEEn !'IWCI':SSIXG Axn OF ('OXIHTTOXS nnU.:'iG STOltAGE 
'1'0 SI;I,lJ Gf:IDl.lXATIOX. Intr-J'natl. ~PP<l Tr-:<tillg Asso(·. l'rcX·. l(i: 21'1--22:), iUus. 
19,,0. 

TOOLE, E. H .. '.nel Toou;, '-IVI.IX K. HI';l,,\'l'IOX OF STOIlAGlO: COXlllTroSS TO GEI!­
].fIXAT.lOX AXil 'I'll .IIIXOU.\rAT. SF;r.l'l.JNr;s OF IIE.\X. Jntprllatl. ~t'erJ Testing .Assoc. 
Pro(·. Ji-i: 12:}-):!!), iIlU!l. In:;;{. 

, The ('oumanies we,c A.sso('iatpd ~ppd Growers, 1m'., Xew IIa\'C'n, COIIII.; Cor­
neli Rpe<l Co., Iu(' .. Rt. Louis, ?'Io.; )\ortlJrUJI, Kin~ & Co., :\Iinncapolis, Minn.; 
and J~. II. "-oodru11' & ~{)ns, Iu(·., ~Iilf(Jrd. ('.olln. All C'ontributed sprd all(l use 
of open warplHJUsrs, and the fir!;t- and last-llamed also pn)\'ided llSe of air-('oll­
clitioned storage rooms. 
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The three generallomLlities in which the seeds used originated, and 
the code letters ul)plied to seed lots from the individual areas, are as 
follows: Sacramento, CuJif. (C) ; Twin Falls, Idaho (A, D, E, and F) ; 
and Basin, ,Vyo. (B). 

Each bulk lot of seed was divided into bushel lots, of which one was 
stored in an open 'warehouse at the place of origin and others ,vere 
shipped in December of the crop year for storage at one or more of three 
other locations. All together, the storage locations represented a wide 
range of climate. T,yo southern stOl'age locations were used, both in 
Texas~Iercedes, in the lo,\-er Rio Grande Yal1ey neal' the. 'winter­
vegetable-producing area, and San Antonio, where temperature and 
humidity conditions tue slightly less severe. :Milford, Conn., was used 
as rep:!:esenting northeastern coastal10cali ties. ..:\..t each of these three 
locations, seed lots were stored in an open ,,'arehou5e and also in a room 
where some control was maintained over ail' temperature and humidi ty. 
(Such a room is refe ned to he reai',e l' as [L con trolled st orage. ) :cushel 
lots coded A were stored :It their place of origin and at ~Iel'cedes, San 
Antonio, and ~Ii1forc1. Lots coded B, E, and F were stored at their 
places of origin and at ~fercedes and San Antonio. Lots coded C and 
D were stored at their places 01' origin and at ~Iercedes. 

The storage period 01' the. 1948 seell totaled +5 months: that 01' the 
1940 seed. 3:3 months. 

Tempel'ature and l'elatiye humidity 'Yere recorded at the Texas 
storage places by means of hygrotherl11ographs. These instruments 
were checked occasionally bv local weather ollirers. hut it is realized 
that the yallleS obtained are only approximate. ~:fetlns of ternpel'atnl'e 
and reJatiye hum idity preyailing at places of storage arc presented in 
table 1. 

All hulk Jots were sampled by the cooperating seed companies.in the •
localities of orig-in beJor€' bushr] lots were shipped. The shipped lots 
were sampled when receiyecl at the places of storage early in .TamUll'Y. 

Tc\BLE l.-Temperrtture Clnd humidity ('ondition.s 1 cd pl.<.l(,(,S of storage 

~rcall tempcraturc : ~Ican rda!iyp hllmidity 

Kind amI location 

of storagc Xoycm- :\fa'7- J : Xoypm- I :\Iav- ,! 


ber- Ol't0- IA"cragc II I)('r- I Orto- A\·prage

! April I)('r ..\l)ril I IH'f 1 


C()~-tf-o-ll-fj~R~(::l-g-c:--I--o-F-.-1'-0-,..-'.-.-11- 0-;-;-,' Per('C!z( I P"r(,p_~l --; ~( ent . 
:\[errcc!es, Tl'x. _____ . G3 (,8 G5 j hI ;).) 57 
Ran Antonio, TCL_,! fi2 G? . 62 ' 3') I ',R 35 

Opcn wurp!tousc: I ~ . . - Ii " 

~IaSill, l'Vy?r-------- =I)O!) j ,~~ i :'IJ~I I ((~,':~ (~,& ~,'~
"," .Cf(,ce es, ex____ . . "v - - " 


l\I'lf 1 C OLlI1 ____ •.•).1 ",cl· ,,_ -11 -I:)) -12
~'IOr(, <)1) u ~,-'2 I 
Sacramento, Calif.. 51 fl!J GO 75 fl7 fin 

Sun Antonio, Tpx__ GJ 7f) 70 fl7 i fl7 fl7 

TII'in Fallg, Idaho. _ 35 G:3 4() Of) 4.1 57 


-

I Data for l\Irr('edr!i and San Antonio ~t()ragps \I'pre rjpriy('ll from hygro\ II I'rll1 0­
graph ro('orcls. Th()~e fOf the oOwr stoWgPH Il'pre dpri\'('d frolll r('('orris of tho •
r.s. ,\-eathrr Bureau. 

http:companies.in


3 VIABILITY OF STORED SNAP BEAN SEED 

Thereafter, all bushel lots were sampled at 3-month intervals. Each 
time, each lot was stirred by hand and a I-quart sample was drawn 
from it and placed in a moisture can. The samples were shipped by 
express to the Plant Industry Station, Beltsville, Mel., where their 
seed moisture content was determined and they were subjected to 
germination tests. 

After preliminary checking with oven tests, all moisture determina­
tions were made with a Steinlite moisture meter. 

At each testing period, each sample was tested for viability by two 
methods. .A. stnndard upright-rollQd-to,yel test was made on 8 repli­
cates of 50 seeds each at a 20° and 30° C. daily alternation of tempera­
hu'es, and a greenhouse test was made on 4 replicates of 100 seeds each 
in flats containill~ a sterilized mixture of ml1ck and sand. The soil 
mixture was suitably "etted before the seeds were planted, and water 
was added to it as needed about the third clay after planting. Germi­
nation connts were made after 8 days in the rolled-towel test and after 
14 days in the greenhouse test, • 

A seed ,yaS considered to haxe germinated only if it produced a 
seedling capable of denloping int.o a plant having field yuIue. Be­
C[lUSe seed Jots producing high proportions of sppdIings showing no 
defects were to !:.'elTe as controls for measuring loss of ,ial)ility in 
storage due to har.-esting and processing damage. the field-mlue 
seecll)])g:s were classified il1to hyo groups. These ',-ere (1) seedlings 
showing no defects and (2) seedlings showing slight to moderate 
defects. 

• RESULTS 

After the seed lots were stored: about 2 months elapsed bt>fore thpy 
reached moisture equilibrium 'with the storage e])\-irOnll1PnL The 
mean moisture content of each seetllot for each location an<1 pach kind 
of storage is shown in table 2. Each of the tahnlated ntlnps rppre­
sents 11 or 15 determinations made at 3-l11onth internlls. ~\lthongh 
seed moisture content tended to yary slightly according to h(,:ln ,-a riety, 
a. general pattern of mean seed moisture content a('('onling to ail' 
humidity is eyjdent for each location and kind of storage. ' 

SigniHcantly higher germination percpntages were olltainpd in the 
greenhouse tests than in the rolled-towel tests. Howewl'~ the diil'E'l'­
ences between the results obtained by the two mp(hods ayerage only 
about 2 percent. Accordingly, germination percentages obtained in 
the greenhouse tests have been ayeragpc1 with those obtained in f11e 
roned-towel tests. 

• 

All bulk lots except 2, it appears, were adequately mixpd beforp thpy 
'Were divided; for 15 of the 17 bulk lots, the result of the fir;;t post S11i]1­
ment germination test of paeh lot shi pped for storage eOI'l'esponcJpd 
closely with that of the original test. For lot B of Yariely Tpndpl'­
green, the germination value obtained by testing the first sam pIp Rent 
from place of origin exceeded by 10 percpnt or more that obtaillp(l IJY 
testing any of the first samples taken at otJlpr places of storage' 01' any 
subsequent Rample taken at the I>Jace of origin. Therefore. till' origi­
nal sample did not represent the buslleI10t stored at p1acp of origin or 
at any other storage place. For lot B of Yariely Boun(iful, the gpl'lni­
nation of samples sent from place of origin during thp pPrio<1 of s(or­



• • 

'rABLl) 2.-ilIean 7nOist1tNJ content of each seed lot for storage lJel·iod, by location {lind lilind of storage 
H-:­

lUcan moisture content (with standard deviation) 1 of seed stored as indicated 

I 
l;5 

Crop year and I Lot LOl'alily of sead 'Ware­ i\rercedes, Tex. Ban Antonio, Tex. Milford, Conn. 

bean vnrinly origill house 
 --------1at place 

of origin W:m·hollSO I Controlled Warehouse I Controlled WarehOllse I Controlled 
storage storage stortlge 

.-..._-_... '--1--1 1------1·------1----1 III 

fO.iS Percell/. Per<'C,a Percent Percent Percent Percent Percellt ~ 
1I1:1.ck \'illoll- Twin Falls, ldnho ___ 8. 7±0. 4·'\ la. :HO. 70 11.7±0.72 11.1±0.85 7.0±0.52 15.4±1.77 10.5±0.67 t'jI{AInll'. _____ ••. B Basin, Wyo. ________ n.2± .:m la. 1± .87 11. \1,1: .70 11. 8± 1. 10 8. O± . M ____________ . 

12. n± .0:1. _________________________________ .C Sal'r:uncnlo, Calif. __ II. 7 -J: 1. atl 15.4:1-1. 1·1 ~ 
Basin, Wyo _________ fl.7± .5:3 12.2+ .6S 11. 7±1. 20 7.0±. 36 ______ . ______________ _B 1·1. O± I. oa 12.7± .64.__________________________________________ _ ....

BOllntifuL. __ l C Sat'r:lInento, Calif. __ 11. 5,J: 1. 18 14. 5± . flO ~{]) 12. '1,.1: .07 _______________________________ • ____ • ______ _ ....Twin Falls, Idaho_ __ 8. 0 ± . 65 14. I ± . 77 c.o _____ do _____________ 0. '.1 ± .4.1 HO± .4u 12.:3:1: .65 11. (i± .80 8.7±. as 15. 2±1. ,j<I 11. 4± .62 
Ilrilll(·wllx.. . - Jll~ Basin, Wyo_________ 0.8± .51 1,1. 1 ± . :3G 12. :1:1: .07 11. 7±L 1:3 8. G± .37 _____________________ _ 

12. 1± . fiS _•. ________ ___________ _____________________ _ S\) Twin Falls, Idaho_ __ 8. G± . '18 1-1. 1± .51 
PlentifuL _____ .\ _____ do____________ • 8. 7± .47 rn15.5± .66 11.4±.n 11.0±1.10 7.8± .37 15.0±1.40 10.5±.60 

_____ do_. ___________ S. n± .30A 12.6± .40 11.5± .41 11.1± .82 8.3± .25 13.7± .87 10.6± .66 1:1 
'I\'llclrl'l;r('('n __ • 13 Basin, Wyo_________ 0.2,J: . as 12.5± . :35 11. a± .4S 10.8± .815 8.4±. 3U __________ _ t'j

{ 11.!i± . ,j3 _____ • ______________________ .. ____ ,__________ _ "dD Twin Falls, Idaho_ __ S. 5 ± . '.11 12. S± . :l4 ~ -,.- ...----------,----_., ----~--,------I-------I------ ------- ------­
.\ Ipan (2) 1:1. 8 12.0 11. 3 8. 2 14.8 10.7 o 

--,-1 .----,---- 1----1 

I{F 
~ 

lOW Twin FallR, Idaho .._. 8.710.20 la. 7 ±O. 52 12. 1 :J: O. 0:1 11. 5.1: 1. 24 ~ 
LOg:llL __ .. __ • I~ £±O. ~11-------~--.I-----------8.8. I ± ..34 _____________________ _ ::tldo. . _.• _... 1:1. 5·1: . 00 12.4 ± .78 11. 5 ± I. 2G ......

0. 1± .20. _________ _F do. n. 2 ± .16 12.8+ . fiO 11. 7 + . iiG 1 1. 1:1: . (i!l o 
Toprrop _... _. I'~ 0. 1± . 2G ___________ ,_____ . _____{ do ._ 12.7·f .55 II. 7 + . G2 11. 2:1: . 8Ci 

____~ ~~__..... _~_ I -~- .---.~. __ I __·~· __~._.___ _____--' ....--, - ..-·---1------1---------­
:'Ilran ... Rn 1:1.2 12. II 11. ~l 8.8 ~ 

'- - .....--~"....I..... -. __' _.__._.__-'-____--''--____-'-_____.;......_____ t'j 

1 Ench 1I1eal1 for It 1\)48 lot reprl's<'nts n~:mlts of 15 tests lit intervuls of 3 months; each mean for a 104.IJ lot represents results of 11 
sHch tc,;ls. 

2 For seed storl'd in California, Idaho, :lIlri Wyoming, respectively, moisture content :tverugerl lUi, 8.7, :lnd !l.5 percent ., 


http:8.710.20
http:10.5�.60
http:15.0�1.40
http:11.0�1.10
http:10.5�0.67
http:15.4�1.77
http:7.0�0.52
http:11.1�0.85
http:11.7�0.72
http:1I1:1.ck


5 VIABILITY OF STORED SNAP BEAN SEED 

age exceeded from the beginning those of sa,mples sent from other 
storages, inclueling San Antonio controlled storage. It appears that 
in this instance the bushel lot held at place of origin was not identical 
with those sen t to Mercedes and San .Antonio. 

The seed lots stored at place of origin and those stored under con­
trolled conditions at Milford and San Antonio did not faU ill germi­
llation within the 33 or 45 months of the fun storage period, (Data 
for origilull &,ermination at place of origin are lackmg for the F lots 
of Logan anel Topcrop.) The periods 'without decrease of germina­
tion ill otller storage places are shown in table 3. Basic germination 
values used in determining these periods were derived by averaging 
the germination ntlues of an the samples of lots alike bl variety and 
origm (for exum I'll', the A lots of Bla(,k Valentine) that were tested 
after storage in the place or places where the germination did Jlot de­
crease within the storage period. The number of seeds represented 
by a basic germination percentage, according to number of storage 
places in ,,~hich the germination did not decrease, is as follows: Three 
storages, 38,400 Eeecls; two storages, 25,600 seeds; one stora¥e, 12,800 
seeds. The least difference from the basic value that was SIgnificant 
at the I-percent lewl was taken as the standard of significant decrease. 

• 

In the warehouse at :Mel'cedes. seed lots of the five older Yill'jeties 
decreased in germination to some extent within!) months or le,.ss and 
those of Logan and one of Topcrop did so within 15 months or Jess. 
The seed" of Toperop tended to keep longer thun those of Logan under 
controlled conditions at )1e1'('.e(les and in the warehouse at San An­
tonio, Seeds of Topcrop, on the whole, did not keep quite so long as 
those of Black Yalentine, Bountiful, and Tenclergreen in the con­
trolled stol'age nt JleI'cE'(les, but. tl1(',)' rp::;emblecl them eJosely in 
response ,yhE'n 11E'ld in the warehouse at SRlI Antonio. Of the older 
Yl1l'.ietip:.::. Brittlp\\'ax and Plentiful de('reased in germination Sooner 
than the others, 

Original an(l ha:-::i(' pe1'rentages of seedlillgs showing no defects and 
the period:.:: of storage without significant change from the basic per­
centagE's :1I'P given in table 4, Original percentage of ppdeet 
seedlings diJI'el'ecl markedly between lots within a ,'ariety, Thp, lot 
producing the gl'eatpst 0ri,!!,inal pPJ'('enta!!e of perfer't seedlinf.-r:-:: among 
lots of anyone ,'ariety 'was like,,~ise the lot hi!!J1est in original germina­
tion (tables 3 and 4). \Yhere germination fell, in general it fell less 
rapidly for lots that had high original prl'centagps of perfrrt seed­
lings than for others, Percentage of per'fect s12edlinf..,rs decreased 
within the. storage period. ewn for' seNl lots for which per(,f'ntagc of 
fie.Jcl-ntllle se<'cUin!!s remained lInchal1ged. The time when such tl de­
crease first became (;'Yident for sf'rd lots of this catrgory pl'N'E'drd the 
end of the experiment by nhollt ] ~ to:n months for thr ] 04R lots and 
bv ahout Hi months for the 1040 lots, 

• 
"It ,,'as not always pnc·"ible. to cleterm i ne by ohsel'yation whetller 

a de('l'rase. in per'r'rntage of peri'r('t srNllings diel or did not. rrsult 
from slight mechani('al injlll'irs to serrl sw'h as had not. mnnifpstcd 
themselns in earliE'l' tests, Rome of the drfects that a})peared in 
seedlings prodllcecl fJ'OJn stored se.ed ('onlrl not be. positively idf'lltified 
as caused by Jlw('hallieal injury to seell but. \\'Pre similar in appearance 
to dd'ects known to haye been so caused, 



------------

------------

------------ ------------

------------

------------
------------

Cj:) 

TABLE 3.-0riginal and ba.'fio gel'lninat£on of seed lots and the 7JeJ'iods of storage (mea8w'ed in. 3-nwnth intervals) 
befm'e gm'mination dec1'e(u;ed: by looation and kind of storage in wldch it decreased 

1-3 

Period or storlll-(e wilhout, significant decrease I 	 Least of germination ~ 
difference 

Original Basic from basic ~ 
Variety Lot gCl'mina- germinll- germination Mercedes, Tex. 

b:jtion Lion 1 significant 8an Antonio, Milford, 
f\ t I-percen t Tex., Conn., 

level Warehouse Controlled warehouse warehouse ~ 
t;:Jstorage 

--	 ~ 
Percellt Percent Percent i1folllh,~ J/olllhs JI/OII/its lIfonlhs .... 

I>:>A sa S3 (:n 3. 9 6 30 27 33 ....Black \'alentine_______ • ____ { 	 13 77 70 (2) 6. 2 6 :30 27 0> 

G 95 !l5 (1) :3, 0 6 42 ------------ ------------
B 7S SO (2) 5.0 :3 30 27 sBountifuL _________________ { G 04 94 (1) 4. :3 0 :3:3 ------------ ------------ ~ 
D SO 87 (1~ 4. 7 :3 24 -------'----- ------------
A 93 H2 (:3 4.0 6 15 15 21

Briltlewltx- ________________ { 	 6 ____________ t~B 75 7S (2) a. 7 3 :3 	 '"d 
D 8.5 8,1 (1) 4. 5 0 12 	 !'3PlenliruL __________ . _.. _____ A 1)1 HI (3) 2.5 :3 IS 0 39 
A 02 0:3 (:3) 2. 5 6 3:3 27 36 ~Tenclergreen _______________ { 13 75 o:~ (2) 5.2 a !) 27 

:m 	 >D sa 80 (1) 0.5 6 ------------ ------------Logan. ___________________ .. { 	 o.',r' 01 60 (2) 6. :3 12 24 18 
~12 !)1" --- ... -- ... 71 (4) 6. ·1 :3 	 -----------­--~Topcrop ___________________ { E 76 76 (2) O. :1 15 27 27 


P ---------- 83 (4) 4. 5 12 27 2± ------------ ~ 

-~ ... ---..--- -­ ~ 

1 AnraL!;e or moan germination percentages ror storages in which gCI'lrtinalioJ1 did not decrease Within the storage period. Numbers t;:J 

in pllr('nlhp~(·~ indic:llc these SlOI·Il.l!l'S n~ folloll's: 1, plnce or origin; 2, place or origin and San Antonio controlled storage; 3, place of 
origin Ilnd :'\ilford and SlIn Antonio controlled storages; '1, San Antonio controlled storage. 

• • 	 .J 



• • 

-------- --------

-------- -------- -------- --------

-------- -------- -------- --------

.~ 

'l'AllLl'l 4.-01'iginal and basic percentages of seedlings showing no defects p1'oduced in geJ'7nination tests and the 
periods of sto)'age l)efoJ'e decrease f1'oln tILe basic 7)(Jrcent.ages occltrred, by location a1ulldnd of stm'age 

I 

Period of storage \\'it.hout signilicant decrease in percentage of 

Lenst dif- seedlings showing no defects
Original Basic per- ference -percentllge ccntnge of from basic 


Variety IJot 
 of ~ecdlings seedlings pCl'cen(;age l\Iercc(\cs, Tex. San Antonio, Tex. lVIilford, Conn.
showing showing no signifieant \\Tare­

no dcfccts defccts 1 at l-per- hOllse nt. ~ 
ccnt lovol [lInGo of \\rar(>_ Con- Wnre- Con- ,Yaro- Con-

I-t 

origin hOllso trolled ]'OIlSO t.rolled house trolled 
storage sLorage storage ~ 

i 
~ 

Percellt iVonllls iVonllls J1ronllls iVonllts Jl.Jonlhs l1Jonlhs Jl.Jonlhs rF1A (J.j, ua (a) 7.20 aD Ii 2·{ 24 :~a 21 24.Blaek Valentine _______ { B 6:3 61 (a) 11. 37 :~o 6 27 18 3aC 80 85 (\) 7.4a 27 u 24 -- ... ----- ----- .... _- -------- -------­13 56 47 (2) a. 7a (2) 6 ]8 0 27BOllnWuL____________ { -------- --------C '8-
( 85 (I) O. 57 aa 12 z.1 rF1

D 77 72 (l~ n. su ;{!) n 27 -------- -------- ----- ... _- --------A 80 76 (a U.30 ao 3 n 1213ritt.le\\,lIx ____ • _______ { 30 15 24 ~ 13 5;:~ so (3~ 5. :32 24 3 6 6 27J) -------- -------­73 07 (1 8. !)3 2'1 0 12 ttlPlenlifuL_____________ -------- -------- -------- --------A 75 72 (a) 7.81 3a 6 18 24 aD 24 aD ~ A 7U 70 (:3) ] 1. ua :{OTondergTl'elL _________ { 6 24 24 33 24 a3 Z13 51 :30 (:3) 12.22 27 6 24 27 27]) -------- -------- rF1UI 52 (1) n.20 27 12 2,1
Logan ________________ { 1~ 3'l 30 (8) I). 16 18 12 18 18 18

l~ -------- -------- ~ ---------- 8n (2) 1a. a7 G 15 IS .opwop______________ E 51 ,In (:l) 7.25 
-------- 18 -------- --------

T " { 15 12 15 18 18 -------- --------F 58 (2) 17.42 12---------- -------- U 2'1 ao -------- -------­- ~-~.,~.--

1 The hn8ic pel'l'cntn!-((> for It !-(iven 101. of seed WllS dorived by Ilvcl':l!-(in!-( the porcent:lge8 of such seedlings obtuincd in the first 12 
months' t.l':lts of seed st.ol·ed at. places indicatod in parcnLhl'HeS ns folloWS: 1, plnce of origin; 2, contl'olled storagc at San Antonio; a, plnce
of origin and controlled stol'llge nt ::ian Antonio. 

2 No change. 'l 
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Minimum germination standards established under the Federal 
Seed Act G for vegetable seeds offered for sale in interstate commerce 
are 70 pm'cent for Logan and Topcrop, 75 percent for the other 
bean varieties used in this study. The rates at which seed lots .'~ 
having basic germination percentages of more than 80 fell below the 
minimum germination standards at Mercedes and in the warehouses 
at Milford and San Antonio are shown in table 5. 

TABLE 5.-Basic germination of 9 bean seed lots 1 of 6 'Mrieties and 
the periods of st01'age (1nea.sured ,in 3-nwnth intervals) before ger­
mina.tion fell Oelo'w the minimum, standard, by loca.tion andldnd of 
st01'age 

I Period of ::tornge without decrl'ase 
of germination below the minimumI 
standard 2 

\ -
Variety I I..ot 	 ~~~~~L ;\lcrccdes, Tex San AIl-\ 

nation -------.---1 t~J1i.o, ;\filford, , '1 ('x., Conn.,
I, \Yare- Con- war('- ware-
I house troller\ !louse hOllliC 
. 	 storag(~

1---	 --.-.----
I' . Parent MonU/.s I .Month.~ \. illollths i ~Monlhs 

r' '{A. __ .! 8:3 !) I 3\J :30 ; 36 
I 	 +. _____ _Black \alcntllle________ : C__.' !)5 \J! (3) 1-- •• , 


13 u t'f I I{C __ .. ' £).1 'I 12 ; 31l !---------------­o 	 n 1 U --------------; D___ 87 6 30 !._ .. _1. _____ .. 

A '\)2 I 6 42 ! 27 I ao 
 •Brittlewax______ ------;{ ])'--i 8-1 ., 3 27 • ______ .'._ •. __ _ 

PlentifuL _____________ [ A:___~' Il]' 12 all I :36 p) 
Tendergreen._ ._______ A ____ I 113 12 ·12 I 33 . ·12 
Toperop___________ F ____ I 88 15 (3) ao __ 

1 The lots eX('luded from this table are those the batiic I-;PfIllinatioll ]wrc('ntnges 
of which were 80 or less. 

2 For Black Yalentine, Bountiful, Britt!m\'ax, Plclltiflll, and Tenriergr('('n, 75 
pcrecnt; for Topcrop, 70 pereent. 

3 Germination did not fall beloll- the minimulll :;tunclard within tJ\P f'tomp;e 
period. 

SUMMARY 
Snap bean seed from 13 bulk lots of 5 varieties halTested in 1948 

and commercially processed were stored for 45 months in open ware­
houses in the localities of California, Idaho, al~d ~Vyoming where 
the seed had originated and also in open warehouses and controlled 
storages at 1 OJ'more of 3 other 10eations---cMercedes and San Antonio, 
Tex., and Milford, Conn. The varieties represented were Black 
Valentine, Bountiful, Brittlewax, Plentiful, and Tendergl'een. Seed 
from two commercially processed bulk lots each of the ne,yer varieties 
Logan and Topcrop, harvested in 1949, were stored for 33 months 

• UNITE!) STATES AGitICt:vrUlt.H, ~L.\ItKETlNO SERI'ICE. Hl;L~:S .INIl ImGt;LATlONS •
UNIlER THE FEI)EUAL SEED ACT. Sen'ice and Regulatory Announeernents No. 156, 
65 pp. Amended. 1956. 
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in open warehouses at the place of origin and also in the warehouses 
and controlled storages in Texas. Moisture and germination tests of 
all the seed lots were made at the beginning of the storage period 
and at 3-month intervals thereafter. Lots producing high propor­
tions of seedlin¥s showing no defects served as controls for measur­
ing loss of viability in storage due to harvesting and processing
damage. 

No seed lot showed u, significu,nt change of germinu,tion percentage 
during the entire period of storage at the place of origin or in the 
controlled storage at :Milford or that at San Antonio. 

All lots deteriorated rapidly in the open warehouse at Mercedes, 
where temperature and humidity were high. Seeds remained viable 
much longer in the Mercedes controlled storage, the San Antonio open 
wu,rehouse, and the :Milford open 'Ytlrehouse tltan in the open
warehouse at .Mercedes. 

Seeds of the varieties Brittlewax and Plentiful deteriorated more 
quickly than any otbers. 

The lot producing the greatest original percentage of perfect seed­
lings among lots of anyone variety was likewise the lot highest in 
original germination. Where germination fell, in general it fell Jess 
rapidly for lots that had high originft~ percentages of perfect 
seedlings than for others of t.he su,me va.l"lety. 

Percentage of perfect seedlings decreased within the storage period, 
eyell for seed Jots for which percentage of field-value seedlings
remained unchanged . 
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