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S mﬂ:T.ARY

Changes in germination capacity of Polygonum aviculare L.,
P, convolvulus L. and P. persicaria L. were studied following wet
storage at 4”C for one to five months, and after subsequent periods of
dry storage for uv to three months at two temperatures (4° and 25°C).
Germination capacity of P. aviculare steadily increased during five
months' moist storage. However, the germination capacity of P. convolvulus
declined after two or more months' storage, while P. persicaria showed
little change. oubsequent dry storage of the seeds caused a decline in
germination in all species which was most severe at the higher temperature.
On the basis of limited tests on seeds of P. persicaria, the decline in
germination was thought to be largely due to a loss of viability, but with
some sceds acquiring a secondary dormancy. The essential conditions for
‘alter-ripening" of seed of P. persicaria were confirmed as being low
temperature (4°C constant) in the presence of moisture. Only fifteen days
of such treatment was needed to after-ripen P. persicaria.

INTRODUCTION

Four annual Polygonum species are of special importance in the U.K.
- arable weeds (Anan., 1962). These are P. aviculare L. (knotgrass),

P, convolvulus L. (black bindweed), P. lapathifolium L. (pale persicaria)

and P. persicaria L. (redshank). All of these species produce seeds
(dispersed as nuts) which are dormant initially and which generally

require a period of after-ripening before they will germinate (Justice,
1941). The after-ripening requirement can pe satisfied by a period of
low-temperature moist storage (stratification) which is provided naturally
in the solil by winter conditions. The requirement for after-ripening
varies not only between species, but also intraspecifically (Hammerton, 1964,
1967a, 1967h). Of the four species, P. lapathifolium probably shows the
greatest varlation in this respect for some samples completely lack a
chilling requirement (Timson, 1965; Hammerton, 1967a). = P. lapathifolium
therefore does not present a problem to the herbicide agronomist, who

wishes to cultivate the weed for experimental purposes, for completely
non-dormant strains are available.

The remaining three species all require some degree of moist chilling.
although germination of P. convolvulus in particular can be induced by
filing the edge of the pericarp or by treatment with conc. Hp50 4 (Justice,
1941). Aclca treatment has also been effective on P. persicaria (Justice,
19413 Steinbauer and Grigsby, 19595 Timson 1965) and on P. aviculare

(Justice, 19413 Courtney, 1968), but this treatment involves the risk of
“amaging the embryo.

In addition to innate dormancy, an acquired or induced dormancy may
also prevent germination. Courtney (1968) found that high temperatures in
combination with high levels of COo induce dormancy in P. aviculare. The
offect of low temperature and moist conditions in breaking dormancy,
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germination capacity after five months as after one montHs storage under
water. High germination was malnualﬂed after drying provided storage
continued to be at 4°C. '

P. aviculare had a more prolonged stratification requirement and its
germination continued to incrcase steadily through the wet storage period.
The best germination of P. comvclvulus occurred after one month's cold wet
storage and germination decrecased with longer storaze periods. Dry
storage at 259C decreased gcermina tLon of all specics and germination of

P, aviculare and P. convolvulus was also reduced by dry storage at 4°C.

—

2. Rate of decrease in germination capacity

Following the main experiment reported above, further studles wers
undertaken to determine more. precisely the rate at which germination
apacity declines following drying and the termination of cold wet
storage. The results for P. aviculare and P, convolvulus (Table II)
show that P. convolvulus suffers a rapid loss in capacity to germinate
when dried. |

The decline in germination of P. persicaria was studied for samples
stored for both one and five months under water at 4°C and then subse-
quently stored dr 4 and 25°C. The rate of decline was most Tapid
at 25°C (Table I I)

n a subsequent experiment with dry storage at the germination
capacity of chilled seed of P. persicaria decrecase pldly, falling from
52%'t0 16ﬁ in twelve days. Older seed (harveste 066) with a lower
initial qublllty and giving approximately fbﬁ germination after one

month's wet chilling gave only 1% germination er 24 hours at 45°C.

“‘Nature of the reduction in germination capacit:

The decrease in germinati pacity, most marked at high temperaturecs,
could have been due to cither adverse Tect on viability or to a
re-imposition. of dormancy of the s 2 ﬂ@Cﬁﬂuary Or acquired dormancy
was operative then germination might  be ed by subjecting seed to a
further period of low temperaturec moist stcrage. Justice (1941) found
the seeds of a largc number of Polygonum sppe., including P. aviculare, to
revert to secondary dormancy if stored dry at room temperature. Dormancy
vas establised as the cause, { "obtalned wnen further

g1 7] s ' ”lu, nowever, Justice found
little reduction in germi 1 Ot after 5 dry storage at room
temperature (from 90% t % a muck 38 mar decline than that
observed in the present

Therefore germination tests were made on seed of P, persicaria after
second wet chilling periods, utilicin 5 some of the treatments in the main
experiment. wnile a proportion of the seed acquired a secondary dormancy
and so germinated in response to fu tAEr cold wet treatment, the rest
(ranging from 27% to 17%) was unab“e to germinate and may be considered
largely non-viable (Tabhle IV). ced. uuored dry at 49C was capable of
g21ving a high % germination without further treatment and so little extra
germination occurred following a second wet chill. These results are too
fragmentary to give a complete picture but they do indicate that both
processes of dormancy acquisition and of wviability loss occur. In other
experiments on P. persicaria where seed was stored dry for up to six
months after wet chilling and then given a second chilling period of
four weeks, no germination occurred for seeds stored dry at 25°C, while

a mean germination of 77M was recorded for seeds which had been maintained
»
at 4vC.




Table I

germiniation of P. aviculare, P. convolvulus and
)
alter storage under water at 4YC and after
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Table 1.

The decline in germination capacity of P. aviculare and P. convolvulus
stored for one month under water at 4%¥C and subsequently dried

~7 . . .
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(% germination in 10 days)

a) One month's wet storage

Temperature

|
Temperature

of dry
storage

e e e —— - : l
Number of | |
| da,}"ﬁ d_r:f
storage




A

Similar tests on P. aviculare and P. convolvulus failed to induce more
than a few seeds to germinate. Puncturing of the pericarp of all three
species also proved ineffective in stimulating germination of chilled and
dried seeds although control seeds of P. convolvulus germinated after such

treatment.

Table IV

The percentage germination of P. persicaria following a
second period of low temperature wet storage for one month

i
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. : storage
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; rior To
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wet wet
storage storage

period

increase
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gt . . : Total
germination germination l 4
after dry after second
storage wet storage |

germination

e e ———
Temperature during dry storage (OC)

11

17 L 64
52

5 i 78 ' 66 38 13
2 66 11 , 11

* 169 germination occurred while in cold store

Conditions required for "after-ripening"

Timson (1965a) has confirmed that for breaking dormancy by low temperature
storage the seeds of Polygonum spp. must be moist. Justice (1941) found water
alone to be more effective with P. persicaria than moist cotton, paper towels
or peat. The results of an experiment comparing seeds stored dry, submerged
in water and stored between moist filter papers (Table V) show little
difference between the two wet storage methods.

Table V

m — .--w-.-,-—-‘-- 4 i -~ -. -+
T'he nerrnen’ags germ-naticn of P,

afvexr storage for three methods at

i

l Number of weeks storage

| seeds dry

seeds between
filter paper l

seeds under water l 59 l 63

I
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D Minimum lengtl wet low temperature storage required

In further experiments using shorter wet cold storage periods
P. persicaria gave a high germination after fifteen days while
P, convolvulus continued to give an increase in germination throughout the
thirty day period (Table VI). As alres dy seen P. aviculare continues to

espond to up to five months' wet storage.

Table VI

The increase in germination capacity during thirty days
storage under water at 4%' ~f P, convolvulus and P. persicaria

Number “v germination
of days'
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The low germination obtained for P. convolvulus in this experiment is
probably due to the decline in viability which had occurred during the
period 1n which the work was undertaken. Such a decline has also been
recorded by Chancellor (1968).

6. Changes in germination capacity immediately following low temperature
molst storage

When testing-qeei of P. persicaria to ascertain the rate at which
germination capaci ty 1s lost during dry storage, fluctuations 1n percentage
e?mln“tlhn are no able shortly after ending the cold wet treatment and

drying the seed appropriate. (A11 tests in the experiment described
above (paﬂ@ 2) were nm d after the seed had been allowed to dry at
room temperatures 1o ﬁXlﬁHf ly two hours). When seed was tested
without drying, or as soon as it became dry on exposure on filter paper at
room temperature, germination was lower than when samples were taken after

3 days' drying at room temperature. (Table VII). The differences
were in the order of 107 and were not statistically significant, and may
have arisen due to sampling error. Alternatively such fluctuwations might
be biologically significant and if so are of particular importance, since
they indicate one way in which data of the effects of cold wet storage on
seeds might be dependent on small details of the technigue used.
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Table VII

Short-term changes in percentage germination of P. persicaria
following low-temperature moist storage for one month

before drying = 427; immediately on drying = 41%
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DISCUSSION AND CONCLUSIONS

The main aim of the investigation has been to gather information of

practical use for other types of experimental work at WRO. The main con-
clusions to be drawn from the results ares

1« The length of cold wet storage necessary to break dormancy of
seeds of the three species studied appears to be at least five
months for P. aviculare, one month for P. convolvulus and
fifteen days for P. persicaria;

P, aviculare and P. persicaria seeds can both be stored under
water at 40C thhOHt detriment for as long as five months;

csubsequent drying of the seed and storage, even at the same
temperature as that at which the seed was chilled wet,
ults in a decrease in germination capacity most marked with
P. convi;vulua and least marked with P. persicaria. At 25°C

- E: L

the decrease in germination capacity 1s accelerated.

As mentioned previously,seeds of Polygonum species are known To vary
with regard to the length of wet chilling required to break dormancy. Thus
the results obtained here differ from previous findings (Table VIII), due
to differences 1n origin, ﬂnvironmental factors during growth and seed
maturation, harvesting etc. A further factor in the case of P. convolvulus
is that seed used in this study was collected in 1964 and therefore had
declined in viability and possibly in sensitivity to wet - cold induced
changes. The P, aviculare seed used was also of rather low viabllitvy.

The concept of optimal length of stratification time cannot be applied
with P. persicaria which shows no decline in germination capacity with
prolonged storage, unlike P. convolvulus which Timson (1966) found to have
quite a distinct optimum of 17 weeks. Conversely L. ev1cu13re retains 1ts
peak germination capacity for a period of at least 9 - weeks (Hammerton,

1964) .
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The determination of the main effect of drying the seed, viz: viability
loss or dormancy re-imposition is made difficult by the lack of a reliable
technique for estimating seed viability in these species. seeds not respond-
1ng to a second period of low temperature wet storage have here been
categorised as non-viable, but it is conceivable that they may have entered a
state of dormancy unaffected by stratification. That the rate of reduction
of germinaticn on drying is increased with temperature does, however, suggest
that viability loss is the main process. Bffects of low temperature pre-
treatment are not always reversed by subsequent drying.

Table VI

The percentage germiﬂmtion of the three Polygonum spp. obtained by
various authorities after stated periods of cold wet storage at 2 - 4 C

Authority cies die e Germination

germlnatlon at
; le€. during
Courtney, 1963 P. aviculare 2PPTrOX. t‘e period of cold
APProxX. | treatment
PPTrox

i

Hammerton, 1964 aviculare aPProx. O Data for seed

aPProxXe originating from
Jammerton, 1966 persicaria ' approx. Oxford populations
2PProX.

. _ * seed stored moist
Justice, 1941 N\ ulus b petween cotton
] ' approx. ol

oeed germinated
. using alt Eing
Steinbauer and fraads (A REENA WAL -

b U . - — . | temperature and O,
Grigsby, 1959 : perature 70

KNO
3

Timson, 1965a persicari: ¢ A ! Figures are derived
Timson, 1966 convolvulu ; | | from cumulative data

l P. aviculare

e

Present Study | P. convolvulus

P. persicaria
e i e —

r

Borthwick and Robbinﬁ ( Ba) fou j tlmulation due to such treat-
ment to be retained througl g periods ry storage of lettuce. The

——

£ - g . o
effects of drying in a2t t0 such diffe e worthy of further
study.
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