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abap,er X! 
lfflEW OF LIT ATURI 

The 11te~atue on th& u•e ot triphen,-1• 
t t'ra1011um ohlol"ide tor teetlng seed. ri&bili'ty is not 
extens1•e. Muon <>f the- early wo:k on the pl'obltm waa 

c,,onth.tcied tn ·Germany and reaul ta wei-e net i-eadily repo:rte4 
due to the reoent war. Rese :rch 1n the- tJn1 ted. St tee wl th 

the chemical has be.en of a l i mlted na1nur-e and dates back 
only tour or f1v . yea%•. 

Aceo:rding to Peckman and Rung (9). Loe• and 

Bokon>.7 •ere doing te•earoh in 188'3 whioh was closely ze• 
lated to ,h1, field . !hey de.termined the viability ot the 

livtng cell by uatn.g an extiemely di.lute alkaline e11Yer 
eolution :reagent. It was not untll 1894 \hat Peotaa:a 

N14 RUng (9) tir11i prepa. d rtoua teltaeoli'lllll •alts ln• 
,J 

Ol\Jilng 2 , 3 , $ tr1phenJltetiaz()lillll Cllltl.'ide , T·he ae.x'\ 

atep was 'taken 1n. 1918 by B. llolt.aoh (5) who used. a s11•er 
sulphate aolutt.on in plaoe of th~ alkaline silver solution 

prevlously used. Aooo~ding to Ho1ega-.a (5) he etalnt~g 
I r ' 

1;11etbod. developed in 1939· n the most genei- llY· aooept.ed 
at th t time. 

tid.llanll•e me~hod wa de•el<>Ped to oorr•late the 
degree at ata1Q1ng ot exo1aed embryo& with seed v1ab1litf. 

I 
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b. Larg.,.aeeded .apeo1 • were tested on cotton 
pd• .{n cQ•ertd enameled. t~-a-,a~ 

All ,he t ea,, •e1e ma.de at 1'·ft,tl tempe:ra.tur, 

1 

(750 to aoor, ) . Seedllt>.g obs " tion ••· ma.4• · t the t1m• 
ot the ge~tnation oowt• ( 7 to 10 dare·),. 

u. a.S.eelen:l te r a.et.ton teat• ,re%e '1'Ull 1mu1-

t.Q:M>tn1ly with tbe germ1nat1o• le•••• Jt•idmann• a me1ho4 
(4) wa• tollo•e.d. a• baaio prcoe4ure , p.r•,•oa.kl.ng the 

eeed• 16 o~e. d:tatrd.ag and ae,:at1.ng ·w,4 r mo1 t co.._ 

dltion-. tot 8 boUI"e . All te1t1 we . on the b.a•t• ot 
twe r plloates of 50 •·•'4• eaoh. JfaJ.'4 1eeda . 1th J.m,i.. 

pe110eable. seed. oo t• wel'e ol.aa.s1fied a• no11-.gem1nab1 • 

fhe fello1'1n_g coiaol uetona wer·e- tl~awn t:rom th• 

abov• rne-thod. . 

The aodlm b1st1tn1te method of ·eeed i .eetias 
tr1 th the p~ seak1ng •-ttp reduced to 18 ~our• aetat1on1 

proved gen r lly s.atl taotory ·on •••4• of 
of agriou:l.t\b.'t i>la.nt&. 

de ·range 

The blaelent1e teet;, U1 tably adjuated,. may b• 

used ae an a1ternat1Ye: tot th. etantlarc\ aeed gen1na.t1Q.a 
-t;eat... li would baTe tbt- ad1"an1lage of being qulc, er I th• 

t,im _ a.av vuyt,ng t~o• t , .o 12 <la.ye tn x,ead11j germ:tn• 

ble eeede to perh&plf •eve,:a.1 mohthe in aeedl5 which re. 

qvl~e • per1od et· att.er-ttpen1ng ·8$\Wtl11g that the 

b1a~1a1 te t at could be d _ e:a.rly in the aft&• rlpentng 



peJ'Sod. lhen perfeoted1 the bl••lenlte , •i •le;h, prov• 

•o~• · <umi.tat•• tor o.e.ttaia, pun••·•• than the ge~tn ,t.oa, 
leet, 

tt h.ae also ·beet,, •hewn ,h t the \ttY&&ellua 

teet. mar be • a• ar.t 1tt4lteo$ meaeure· of b•ea.tlng et.• 
tect• upon biDlogt.oai. p~f•toal., ant! ob •10 pl' _p.,ntee 
of pean1at • 14• ,(1) • 
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2.1 

:t. f.Ccuaoy e, rell b1l~t% g!_ the. ;,t~azoltm 
ch1orld;e test a.a oopm red !!,. atan4 . d getJ!1nat1on.. 

~eohniguu. 

Seed sample• ot ••ven oantaloup varlet1es and 

eeTen ououmbet Tarie\lee were ue6d to QompQe the 

tetfteoll• t~•t with the tanda:rd germ1natton teat u 
meas'Ul"es ot eeed Tlabill'\7. 'the •eed •• obta.ln·ed tro• 

• DenTe~ ••ed oompany 8Jld varieties •elected thai a~• in 
commercial uee. The eeed was gro in 1949 and~ pte,. 

sented new aeed. The tollowlng list ot Tar1et1ea ye~e 

used. in this atUdy. 

~8:D~·a.J.qs~ ya.r1ot1ef_ 
JUiD'bo Hale• Beat 
Rocky For« 
Bale• Beet 9-. 38 

Prlde of W1eoona1n. 

Hale• Be•1 lo . 46 
u.s.D.A. 10. 5 

Ouo,'l.U:l'bet •uf.etle,a 
St tght $ 

16. A• 0 
0t>lo1'8dt> 

ber'bearing 
Ola:k• Spec ia.1 

snow P1ok11ng 

Oubit 
tour 100- eed •ample& of .eaoh nz,1.etr were 

uaed for the .stand.a~ ge ination teat•. The 

i n d•term1n1ng v1ab111t1 by the standard gensination 
method was ae to11owt, "-"h sample (100 eeed ) na 
placed between blotting pape:r moi1tened. wt.th wate• and 
eet ln germinato:r t a , - p&.,tU'e ot 20° O. · 
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'·1 '-,• 

Torme.l e;rowth of Cucumber s ecc s . 

Normal frowth 0.1. cantalou11e seeds . 

Figure - I 



., 

Abnormal rrowth of cucumber ar.r cantaloupe s een. 

C- Growth of mold in dead seed . 

Fie:ure 2 



Position of the embryo in cantaloupe and cucumber seed . 

Fip-ure - 3 
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l!l. l!!, 1e-1-at~on 'between pe.ntaloup~ !d, 
2Mwnb~.r~ s m!a.,1_f.>Q Ml4. 1•s 00101. 

To etud.y the d1tfe.ND.ot. in ge•ination betweell 

'biown or d1aoolor•4 ••ed. and whit aeed. the same •an 
tte of oe.ntaloupe and ouolJlllber ••N used a• un4 : xi . 
Srow.n oi- d.1•oolored e·ed may be o uaed by a number ot 
tao.toze" euoh u 11 n, raln on ••ed during the 4:rylng 

p:rooe,e, •xo•• lYe he \in« du,~ ,111 termentatl·on prao••• 
prlo~· to 4,-,tng, emeaetve molature. while the ••ed 1, 
• UJrlfll., or :trees1'1g ot Ti?lU and tn1t beto:re ina~i-Jty, 

rour bun.dl'ed brow ••ed. and tola hundl!ed wh1 \e 

••ed ·of •aoh · lev wore u•• · fo-r the •ta.ndud germin• 
&tion test. Tn.e a .. 11 ed • am,lea were al o ueed fo» 
the t .etra.1011.• o)llo:ttA·e iest. A ge:rm1n tion oount wat 

takeQ on the 3rd• .ft.tb., 5th, 6th., 7th, and. 9th, day after 
plan$lng. 

IV, D!, t;e'.t;&$ipn, be$•e,ep, .Y! 21 OJlJ.Oi !!.!l 
and germ1n tton • .......... . [ € 

On1on eeed was ueed tor tbia phase of tbe work 
beoau,e 1, ua • lly 10,ea 1ts v1ab111ty Te'ty f&P141J 
aft.er the f1:ret y whtt:t.•a• oantaloUpe and CUC\Ulbe:r ha vt 

t ·end.t,no,- to retala htgb geniiub1l.ity tor many 7ea:ra .. 

In d!· te:r~lng the efte.ol ot age •• Yl-.bili tT 
••ur bf tbe two germin&tton tffhniq11e1 lt wae 

d 1~ed to h ye sample• et on Qn eeed fGr 1rh1oh aoo1:u--a.t• 
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Section onion seed showing position of embryo. 

Figure - 4 
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both a• a hil 

4loe.t1,on cf Yl bill t7. To ln,vestig 'le 1h18 pro bl Ill; tb 

fOllOlting p~OOedu~e. & W.led. 

1. pl (100 ••ede in eaoh sampl) 

8, theJ' were oak . in wa,ei, a.t ,ooa temp ~-

ture tor 16 hou~ . 
t eo 1.ng t 

th bry ·• 

• • 100 ••« e~e pl 
tempel' t ure to-: . a hours . 

ed.• wer& cut through 

5. 100 · •e4 ~e pl oed b t•e n ol .t 
bl.Ott i-e. 

re~ s le ·each were pla.oe ln 

boilln te:t tor .ft.• · m1nutee ~o k111 t he eted an the,a 

tee,.i •• · ollowe& 
1, Qn e le ('-00 eeed.a) fl'Otn • ho•e whloh 

bad been botl · were ¢~t 

• Anotb t 

pl ad in te, zoltum 

lao 'betw.een blotters. 

le ot b lled .ee • out and 

flfty inutee. 
3 . A, hll'd ... -"·•~-e I OU and lben pl,aoed 1n 

t -r to~ 24 hon: . 

4. Th f . Ul'th -a le pl 1 . bl tte» 

oheot to find lt thee t t b 4 been bo11~d 

1 



Embryo enlarp,ement of onion seed after 50 mjnutes 

soakinr. in tetrazolium solution. 

Embryo enlar~ement of onion seed after 24 hours 

soakinp, in water. 

Fip,ure - 5 
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th• t:e,.-a.,011 and l't8"14aM se~i11a,1oa ,,,,, 
1reit also ..a.eon old cantaloup• ••e<1•. 'the ihtee 014 
oanta1oupt ••-4 •ampl.e• •~re Qbtain-,. .tto• _ •- a.,moad t. 
rat~, S r Oltf, O-olox-ado, -.b.c claimed tbef •ere powa 
ln 1919~ 1.929 aa4 193?• 
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ta.bl _ 7 ..... ,m: l'.GBT O om 10 .. IED O TALOUP S LIS 
lTH THElR Vl.ABtLITY AS D ;,ERM? ED BY TH fEffl ZOLI\TI 
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1.soo ............. 
S 67 · - , 

1.e,3 

............................. _ ......... 

..... ,. ..... ,....,.,.. . ....,._......,.. 

~------------......-.................. _.. __ 

Dl:tterenoe between v1ab111i7 - an. 
1 Value 

••s1gn1t1oan 1 p to l vel . 

ee.o 
95. 0 
95. 0 

383. 0 

95 . 71$ 

93,0, 

9 .o 
2.0 

90 . 0: . ............. 
387,0 

91 . ?S 

The peroentag 1'1abll1ty of the he vr seed we., 

4. 00 peiioentage. p.01nia gte tet- 'th n that ot the light seed. 

light lOO• eed samples were ael oted troni the 
•e.m• lot of .Rook:7 Ford oanta10,~1u1 •eea. fo\U' of the 
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l et-

• 

l 
a • 

• 
__ .....,. ____ . 
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The heaTJ . eed on ,ha a-verage g · 1na.ted. 3. 00 

percentage. polnt• high.$! tha,n th • llghtef' ••ed. Thia 

d1tfe:r.•c• wa., not etp1f1oant at ,h 5 penen1i 1 •el. 
rour lOO••eed • le• he 'Vie~ th n a:re:r ge,, 

and fou~ lOO.aeed saaplea lighter tba.n th .. verage were 
aeleQted t~om the• e seed lot of th~ CUOUJ'1bet vu1••1 
Snow Ptckling. 'The w l gbt of ••oh ·1ample W\th fiabilttJ 

puoent gea ae determined by the tetra.101i• te glven 
in Table 9. 
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Table 9.~E EIGHT 07 IGRT~ 100•8110 OUOUllB SED 
SAJIPLE ·. 1TB THEIR VI · ILITT AS Olf NED BT TB TIT-
RAZOLIUM 1' . T ,. 

Spple 

1 

a 
3 

' 

le-lgbt of 100 ••e4• t.n 1•ftt&JU· (5 

8. 99'5 

a.osa 
S.,990 

a •. 883 

Peyoent 'Yi&ble 

96 
9S 

94, 

93 ---- ........ -
Total------- ll.,860 ------•----- 378 

6 8.,320 87 

e a •. aeo ea 
'I 2.,198 S8 

a a •. 1ea as -- .... 4'!!'t •••• 

fotal • -•---..-....- 9 . ,GOO •------•---..... 348 

Kean --·--•---+- 2 •. 250 ---.... -----•- 85. t50 

Oiffe;eno• between viabllttr aean 
1 Val.ue 

•• . igniftoant. at 1 pez,o(tnt ley 1 •. 

Th htayY aeed Oil the :v l'age wa.e e~oo percen.tage 

point• high 1' in 't1ab11tty than the lighter eeted.. Thl• 
dltterenoe •• ttignifloani at 1 pe:rc nt le•el . , 
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!he h avy eed on the average ge inatecl 5. 28 

ercentage point• .nigher ,han the lighter ,eed. Tb1• d1f 

ferenoe wae a1gn1f1cant at 1 eic nt l••el, 

·fhe i el ttonehtp between • 4 ••1 bt end vl bll"" 
lly at me .ured bf the ata.ndard. ge 1.nation and tettazol• 
iua tea, weie de,etm1ned bJ o lcul ting ,ttmple oonelation 

ooeff1o1enta . The !. 'falues fo~ t he • t1ous t 1 tionahip• 

a:e ehown 1n Table 11. 

. I ; . 

Snow Plokl.1ng Tetnzollum 

Rocky rott4 

ookf ford 

Tetra.sol f. : 

Standard g 

e 

8 

n t10n 6 

• 11:co"d• 1 percent le1-e1 of s1gn1f1o oe. 
•12o•eda 5 percent level 6f sign1fi.oanoe. 

I ATl OH A 
ASUR · Bt 

TE T, 

Yalue qt t 
· 0 . 960•• 

+ o.s1,•• 
o.osa•• 
0 . 712• 

Seed rtab1ltty as d t ermin . bf both th stand• 
&~d ge. !.na tion and tet.!'azol1Ull teat ehow a •t~ong 
poa1tlve cor:i-elation with •~ed welgbt 1n both vartetlea 

The ,_, - us were either at nif1oant ~:t hi ghly 

11.gnlft oant., 

III . Rel tt,on•h,1;e .;b•,•eeia ge . 1n~t1on eee_d oolo:r. 
TG \eet the effeot of seed oolo:f on geJminatton, 
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The a1,.-ong poelt1.ve t lue• ob1atned •hen o&.,-... 
relating eeed we·t ht •1 tb ge.rm1n · ti<>n was added eTi4enc• 

th · t heavier teed had .gr,e ter viability than light seed 

from the same aample. 
The two teat1ng method ahQWed elo&e. ag1' ent 

1n all te t• en hee.vy and l i ght eeed. ro~ tbe oant loupe 
eamp1·~, thtt tet1aeol1um gav 4-. 00 pe:nent dtfterenae be-. 

twJen he "1 and 11ght ••ed a.nd by the s1ia.ndard: germtnatton 
method e. 3.00 pe,oent d11f ·reno • The cU.fterenoe in mean 
viabtli ty bet.ween b •11 · d light teed ot cuo ber waa 
9. 00 p,e;oent tor th.e ,e,,a1011um and 1 • '15 pei.-oent for the 

. ·tandard method. !h6ee re•ul ta 1n41oa\e that th tet• 
raa:oltuns ·st 1n 1 co.lllpa;rable to the &ta.n.dard germ1na.t1on 

methGd in detecting ditfe~enoe; in aoett vi bility a• f. 

teated by aeef wei ht , 

. 1 t coloted oant&l.Q e and cuo\Ullber ·etd h 4 

a s6mt1rh :t higher p :roent ge of viable •ttect• than bro:tm 

oolort4 aeed s•:lected trom the a me seed lota, . the white 

oucumber aeed. wae 3. 25 pe~oent ge points higher in Yiability 
tllaii the brown cG1ore6 • ·ed. 1n both aethod• of· tea ting. 
The whit. cant .lo11pe aeed s. 00 pe:roent mer viable 

than the b:rown when testf!d by the standard tecbnlque. 
The tetrazo11Ula g V'e conaist,ently l&we,, · Yia-

billt.:y peJ"Certtag,s tban the etar>Aaffl method when uted Oil 

old oxti&n ·••ed. ere the t nd td el'tnin tton te t 



50 

lndlc ted SO pe,roent or highf!-r Ylab111ty the diffetenoee 

obtained by ihe two methods were not a1gnS.flc t . How-

ever, when tl1e ••~ 1'1ab1li ty ne lees than 50 ~'°ent 
the t tr zol1~ stain g ve a\pif1ca.nt17 lowe~ tests thaa 

the etandard method an.d 1n t .ct. fe.11 -ed to tleteot anr 

viable eee4 tn eamplee showlng 1.ta than 10 . 55 perc nt . 

The two ~et~od ot tea.ting •lab111ty ga•e -
most tqut'falent :teault• when used on old cantaloupe ed.. 
The 41t:tei-enoet obtat.ned •ete not signltio nt at tbe 
5 percent level . 'fhe get 1n tion of ~h• old seed aa.oo 
peroent fo:r the 1919 •antple . nd 85. 00 pel'()ent for th 
1933 aample steJTlS llS.gh tor seed: of th · t age and. 1 t 11 

possS.ble tha:, th l"e •• ome 111:0~ in labeling the eed. 
The i-esulta, oft aer1e• of te ta conducted 

1n. the•e lnv•ati~tton lnd1oate that th 1i tiaeoliu:a1 

staf.n 1 Yell l>le method of testing the vi bill ty ot 
eut'Ulllber 4 cantaloupe e.ed. R-11 ble. r aulte were 
obtained when t • tlng onlon ·· t!\ed of great. r than 50 

pen t ·~ in t1 . n but with sa plea ot lower ges-ai · tion 
the aoouracy and re11a.bl1l1Y of the tet.ra.zollum l tn 
doubt . . rthet teats should be mad• ()11 otbeJ ve ·et ble 

eeed and on $ld • ed a. mplee of c ·t ·oUpe, oucumbet and 
on1~. 
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