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IliftODUCfION 

It is well established that •••d8 of ~Ygonum are diffi

cult to germinate under laMratol')' oon41'tiona. Justi.. (1941), 

one of the tint to work on .ee4 pl'll1natlon ot l2AXIRnp. oon

cluded that donanoy in •••t .pecie••ould be broken 'b7 a.ari

fication and chi1lins 141e .eed. at 2-4 C. fim.en (1966) to\D'ld 

that germination f.U-inc 0014 .torace u.atment and de.apexing 

was enhanced it .olutions ot 8ibberellio acld (GA), thJm1ne, i/ 

~ 
guanine, adenine, unoi1, thloUJ'8a, or oyto.ine we" .e4. He l 

" 

fOlD'ld that the beat pl'lliNltlon eoourred uainc solutions of 

15 ppm gibberellio 8014, 10-4 tbJalne, 10-4 atl&ll1ne, 10.4 VILOll, 

10·) adenine, In IIJ' earl1er work 'IS ppmor 0.13 III 'till..... 
gibberellio aoid ... found to be .uperior to the other ••lutlon•• 

Therefore. in order to determine whether chance. in viabillty 

(longevity) ot b).UID'P ~ L.... a monthly, .easonal. 

or yearly phenomenon. 11bM"1110 acld, de-apex1ng, and cold 

storage techniques were used. 



MADRIAl.s AND METHODS 

Seed S2urce 

Seeds for the .xpert.ent were ooll.oted by Dr. J .... s. 

Wilson, Ray Weatherholt, and myself. I colle.ted .et 1 on 

August lS, 1969, 6 mile. we.t of Emporia. Kansas. on Hipway 

SO in Lyon County. The 2nd and )I'd ••taI were coll.c'ted in 

Emporia by Wilson (lS'76) on Ootober 2, 1968, at Gibson'. 

Shopping Center and (1'01) on September 27. 1967, by the 

Industrial Highway and 15th Avenue. !he 4th and S'th .e't. 

were collected by RaJ Weatherholt on October lS, 1966, at 

Married Student Housing (K.S.f.C.) in Emporia and in October 

1966, in Anderson Count, olo.e to Westphalia, Kansas. 

atrminatlon Jl11. 
Every month 80 •••d8 troll each .et .ere .ubjeot8d to the 

following experimental con4!tiona. The .ee4.- in eaoh .et were 

.ubjected to a 4 hour oold stonp (4 C). halt of 'the.e were then 

de-apexed. These a.eds were placed 1n petri dish•• half-tilled 

w1th .hite sand and treated IUS follon. the l.t dish had 20 

whole seeds and distilled water, the ~nd 20 whole s.ed. and 

7S ppm gibberellic acid, the )rd 20 4e-apexed ••eds and di.

tilled water, and the 4th 20 de-apexed a.eds and 75 ppm gib

berellic acid. 

* Incompletely formed aeeda that cruahed .asily were not used. 



Q9!1t[0lr.! 

To determine whether ••ed dormanoy was due to either (or 

both) gibberellic acid or de-apexing. two oontrols were used 

for each. Control dishe. 1 (distilled water and en1:ire .eed8) 

and 2 (75 ppm gibberellic acid and entire .ee4s) were used 1:0 

test the significance of de-apexlng for germination in experi

mental dishes ) (distilled water and de-apexed .eeds) and 4 

(75 ppm GA and de-apex.d ...4e) respeotive1y. Control dishe. 

1 and :3 were used to teet the signifioance o~ usinc libbereUic 

acid rather than 418"i11.4 water tor genination in .xperimental 

di.he. 2 and 4 respeotive1y_ 

9.Imi na'S'2D Rme 

The germination dleh•• we" .et up on the 15th of each 

month. Viability teata of the •••de collected in 1969 started 

August 15. 1969, an4 ended Jme 1S. 1910, whereas those of 

1968, 1967. and 1966 began January 15. 1969. and ended January 

1;. 1970. 



RESULTS AND DISCUSSION 

pe-apexiM 

There was no germination in the seeds that had not been 

de-apexed. This would suggest tbat there is a mechanical 

restriction by the paricarp and that this may be a major 

deterrent (in the natural environment) of early germination. 

Gibber,llio ~ 

Germination was, as expected, considerably higher in de

apexed seeds grown in gibberellic acid. When t-tests were used 

to compare germination differences between GA and distilled 

water in de-apexed .ee4s collected in 1969, 1966a , and 1966b• 

differences were found to be significant at the 1% level, the 
.' 

I.,'O, 

difference in germination between seeds collected in 1968 was 1
,I 

significant at the S~ level (fABLE II). The greatest average 
·d 

.. 
"/'difference in germination was found in 1969 .eeds which had ,r
'~ 

approximately ?O~ germination using GA and 4S~ using distilled 

water. Germination differences using GA and distilled water in 

1968 seeds was SO~ and 3S_ respectively, and 2S~ and lO~ was 

characteristic in 1966b de-apexed .eeds, This would suggest as 

NiCKell (l969) pointed out that GA possibly functioned in 8timu

lation of hydrolytic enzyme systems within the seed Which pro

vided specific monomers required tor embryo respiration and 

growth. Supplying the .e,d with the n1trogen base was suspected 

to have stimulated hydrol7tic enzyme action, or alternatively, 

to have by-passed the need for enzymatic hydrolysis which supplied 

these compounds to the embryo. 
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!ABLE I. Hon~"....."_ (left ..I.e) of 20 ... 

=t"'~=~i:r.T'
SA ,.,..........
 

i 1 Ill" LilI••iIllUIIII In \'UJ=t:n:JI fWitf:lQ'iCII ,:g.:i:rr= 

_11._.1_1_._'126.~ .UM!J .,lI6I!, '11 .. "'1,".,·,'" ... 
1'(10) J( It) lot ,) 5( 0)

Jan "
 
Peb 69 llt( 8) 7( 7) U( 5) ,( 1)
 

,.. 69 lS( 9) 6( 6) 9( 6) 6( ,)
 

Ap-, 69 17(10) 6( 5) 10( 7) ,( I)
 

-,69 10(1-) ..( 9) 6( 9) 'H 2)
 

Jun 69 1"( 8) IH ,) 16( 5) ,.( 1)
 

J\d 69 lit 6) 4( _) lOe ,) 5( :U
 f 

:117(10) lO( ,) It( ,) 8( 6) :H ,) 
1

Ave " jl 
sep 69 lS(U) 6( 6) I( ,) 7t .s> S( 0) .. 
oot 69 14( 9) 6( 5) 2( I) 1( 6) 4{ ,) 

Nov 69 lS(11) 4( 4) ae 1) I( 6) 4( I) 

Dee 69 ltt( 9) 4{ 3) ,( 1) 8( 1) ,( .2) 

Jan 10 10(10) S( 4) I( I) 9( 5) It( 3) 

reb 70 lS( 8) 

... 70 11( 8) 

12( 1)Apr '0
14( 9) .,'0 

J. ?O 15(lO} 



6 

TABLE II.	 Average germination (t SE) of 20 ~e-apex.d i.. !s!n&
~ •••d. in 75 ppm glbberell.1c acid or distIlled 
~contro1)J also degrees of freedom, t-te.t 
values, and oonfietence levels. 

Seea 75 ppm	 tii.tlfied &:...... 0' t: eon. 
sets glbbere*!!c acia D~,r :"'dom t'i:t lElYll•• 
69 14.36 _ (",.61 9.27 _ 0.'0 20 7.09 0.01 

+	 +68 10.46 _ 1.4, 7.08 _ 0.87 24 2.06 0.05 

67 4.00 ~ 0.66 3.92 ~ 0.47 24 0.09	 
.~ 

66a 9.23 '! 0.69 5.92 +_ 0.33 24 4.33 0.01 

66b 4.85 t 0.44 1.92 +• 0.)1 24 5.47 0.01 

a Seeds coiiect~c1 at iii#f~a st~"8en:rRoU8lng (K.S.t.C.,. 
b Seeds collected in Anderson CQunty. 

~ 

.].'
"MonWI .I:IS S,uOJ)ll .!labi.1D .Y.I.lD& g&bberelJ,i 2 ~	 •I

,0 

,ltl 
'.

Changes in ••ed viabilit, did not appear to be based on 

a monthly or seasonal cycle if de.apexlng and gibberellic acid 

were used. Germination rate using gibberellic acid was e••en.. 

tial1y unifory,' in the 1969. 1967. and both 1966 seed sets ('fABLE 

I). Germination remained at approximately the 70~ level In 1969 

seeds whereas the 1967, 1966 (college housing), and 1966 (~ 

derson County) seeds germinated at the 25~. SO~J and 2S~ level 

respectively. 

S.eds approximately 18 months old showed a sharp decrease 

in viabil!ty. In September 1969. the cermination level for 

1968 s.eds decreased from ?O~ to almoat JO~. Since i.2!xIMUI 

longlstylvm seeds retained nearly maximum viability tor almost 



7 

18 months, this would afford the species high germination dur· 

ing the subsequent two springs. This generally supported Jus· 

tices' (1941) work who found similar results. 

It is hypothesised that the f. 19n9l.t~lum seeds 18 months 

old have reached a period of lowered viability. The work begun 

by Deal and continued by Darlington (Darlington, 1922, 19J1) 

demonstrated that viability in P9bYgonum seeds decreases at 

approximately 18 months and that some of the remaining seeds 

retain their viability for up to 50 years or more. There can 

be two explanations for this. The first involves 8eed sise 

and amount of stored food. Smaller seeds probably contain less 
i 

endosperm which could lead to a shorter maximum viability period .1
!•
'

•
assuming that the embryo do•• not decrease in siz8 with the seed. " 

,I 

This could be tested by 8ubjecting .ei&hed .88d. to .imilar 

germination procedures. The second hypothesis involv8. the 

possibility that the seeds may be different genetically thus 

allowing a small proportion of the se.ds a longer viability 

period. 

~ Storage 

Seeds stored at 4 C were at least 20~ more viable than 

those stored at room temperature. Porty-tive per cent viability 

was characteristic of college housing seeds (l966). stored at 

4 C in a refrigerator for 2 years, while 1967 and 1966 (Anderson 

County) seeds, which were stored at room temperature, germinated 

at the 20% and 25% level respectively. 
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The increase and decnas. of .eed viability has been con

sidered by Mayer and Poljakoft-l4a1ber (196,) to be due to cer

tain phyaiological chanle. that occur in 191Yl!DYI seeds during 

storage at room teaperature. Seed content ot .ucara. ulno 

acids, inorganic phosphate, starch, and lnsoluble protein was 

shown to vary with age in certain speoies of clover and rye 

(Ching and Schoo1oraft, 1968). Likewise, relative concentrations 

of germination inhi'bi'ton and stimulaton in se.ds .ere shown 

to change durinc storap (LUCRi11. 1952). It 1s not known 

exactly what phyalo1opoal Ohance. ooourred in the 1- l!DI1I.
~ during storace, however. the low temperature most probably 

functioned in reducing ..e4 ..tabolls•• 
,I"
·1 
"I 

':<'1 

,~ , I 

Yearll Chang' !n lid ~ 
" 

Seed viabili't)' 4ecna••4 wi 'til ace. When averace 78&1'17 

germination (of de-apexed .eeds ln GA) tor years 1969, 1968, 

1967, 1966a , and 1966b was compared to each other, the difference. 

were 8ipi.ticant at the 1" level ezcept between the years 1969 

and 1968 where the significance _ .5. (TA.BLB III). However, 

the 't-test values .tor test oornUtion 4 (de-apezed ••ed. and GA) 

were not .ignificant between the ;yean 1968 and 1966&, The tact 

that the 1966& .eed. were t.pt under oontinuoWl cold storage 

probably accounted for it. higher centnation rate when compared 

to the other group•• 
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This study haa le.d me to believe that l- long~'ix~Ji! seed 

viability may consist at two phases. The let phase i. approxi

mately an 18 month period of high viability (70~ germination) 

followed by an extended period of lowered germination (app. 20_>_ 
The f. longl,~ .peeie_ can benetit two ways from this cycle. 

First, the long period at low viability would increase the 

chances of survival tor the species over long periods of adverse 

environmental conditions and secondly, it would allow it to pro

pagate itself quickly as a weed on newly disturbed 80ils as seed, 

would always be able to germinate when conditiona were favorable. 

TABLE III.	 '!he t-'test value,- of 78arly germination ot de
apexed i.. ~ ,eed' in 75 ppm gibberellic ,: 

"acld, 4I,"III'iCfWiiii (control) shown in parenthesis_ 
" 
" 

'It 
,; 

I,· 

69 2.368 1).76:5._8° 1,.000 

(2.l8e ) ( 6.58) (6.67°) (15.09°) 

68 4.35° 0.78 , 71° 
( 2.8,°> (1.25 ) ( 5:61°) 

67 6.)40 1.4, 
(2.6ld ) ( 2.SSc ) 

5.370 

( aeSSc ) 

, '!lie vdues Involvinc ite ~ar fjIfii.ve a degree. ol"Melo. 
equal to 22, whUe all o"".r values aN 24. 

a Seeds collected at Married student Housing (K.S.T.C.).
b Seede collected in Anderwon Count7' 
o Signifioant at the 1. contidence level. 
d Significant at the 2_ level. 
e Significant at the S. level. 



SUMMARY 

Scarification by removal of the apex of Polygonum 12D&
istylum seeds was found to be necessary for germination under 

laboratory conditions. It is proposed that the paricarp im

parts a mechanical restriction that may be a major deterrent 

of germination. 

De-apexed seeds grown in a 75 ppm gibberellic acid solu

tion germinated at a higher rate than those grown in distilled 

water. The nitrogen base might serve to initiate or by-pass 

certain hydrolytic enzyme systems normally required before 

germination can occur. 

Seeds stored at 4 C retained a higher viability than 

those stored at room temperature. It was thought that seed 

metabolism was reduced by cold storage t.chniques~ 

It was proposed that viability of PtJ.U0l}!!P .oMiatllwn 

seeds may be based on a two-part cycle. The first phase ot the 

cycle is approximately an 18 month period of high viability. 

The 2nd phase is a period of lower seed viability that takes 

place after a rapid drop in germination rata. This period of 

low viability can last up to 50 years or more. 

S.ad viability (using GA and de.apexing) in the 1st phase 

of the two-part cycle can be expected at 70~ while JO~ germina

tion 1s characteristic of seeds 18 to 48 months old. 
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