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‘ Abstiract o

Common chickweed (Stellaria media) has become a ser ious
_problem for farmers in north:cen“trel Alberta in recent
years, Results of biological studies on the species- are
presented here '

Germination of fresh chickweed ‘seeds, varied with seed
lot. Gibberellic acid was very effect_ive in overcoming seed
.dormancy. but the effe‘ctiveness of potassni-uﬁ nitrate varied
with seed lot and length of storage of"- /f/he ﬁeed Dorme‘cy
characteristics .did not seem to be inherited .Dormancy was
overcome within one month when seeds were stored under cool.
moist conditions The optimum tenperature for chickweed
~ germination was 15 to 20° C, and few seeds germinated at 3'C
or at 25°C. Application of potassium nitrate to the soil
increased germination The optimum depth of seeding was 0.5
to 1.0 cm. Emergence decreased with depth of seeding and rio
seedlings emerged from 5 cm. - L -

Field- -grown chickweed flowgred 40 days after emergence.
Flowering was indeterminate and, continued for 4to5 v{beks g
in early summer. Pod and seed deve lopment was rapid*vaﬁd
viable seeds were produced 9 days after Howering -gWhen - e

flowering was complete, the ‘branches senesced but new ¥

branches arose from near the bese of the plant *and pr\oduced
3

flowers in September. The plants survived freezing ¥

tenperatures in the fall but only the tips of_the branches

" remained green. Chickweed did not survive as @‘Wintgr annual
17
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in the Edmonton area.
+ Dry matter proddbtion by chickweed plants increased
$vith 1ncreasing l1ight intensity *Plants grown at low light

- intensities branched very little and were green and
. weak - stemmed, while those grown at higher light 1ntensities

branched freely and were compact with short 1nternodes

stiff, reddish stems and small leaves. ' hd
Growth of chickweed was reduced as températdre ‘

-increased from 8°C to 30/20°C. The form of the plant was

'.alteer when chickweed was grown at 30/20°C. Plants placed

in a 30°C 1ncubator died.
Chickweed growth was reduced with a reduction in
available soil water. &

' Dry matter‘production per pot increased up to a density
of 10 to 25 plants per pot, but further increases in density
uplto 100 plants per pot did not result in any additional
increases in dry matter production per pot. As expected,
increasing chickweed density resulted in reduced barley dry
matter production when the two species were grown in
competition. Time of emergence of the chickweed was very
\important to competition between the two species When
.chichweed emerged 2 weeks before the barley, barley growth
was severely limited regardliess of chickweed density.

" Chickweed.was controlled with 1inuron/MCPA,
cyanazine/MCPA, and A5633 alone'or in combination with MCPA,
whereas metribuzin and DPX 4189 also provided residual

control. Hecoprop/bromoxynil was effective if a high rate of



~

mecoprop was included. Dicamba/MCPA and propani!/MCPA did
"not control chickweed.

[ 4
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. o I. Introduction
Weeds interfeﬁe with crop produétion in many ways.
Competition for light, water and nutrients may reduce the
yield and quality of the crop. Weeds can also pose |
mechanical problems in harvesting operations and act as
alternate hosts for disease orgﬁnisms ﬁnd insects (23). In
order to minimize‘these problems, we must understand the
bgrowth habits of weeds so that Qe may design effective
control programs. |
Common chickweed (Stellaria media) is-listed as a
noxious weed under the regulatiéﬁs 6f’thé Weed Control Act
~-in Alberta (3). It has become a serious problem to farmers
in north central Alberta in recent years. Few studies have
been carried out in the prairie provinces regarding the
growth and competitiveness of chickweed. This project was
‘initiZIed, therefore, to provide information on the growth
of chickweed in north central Alberta, and its Competitive

behaviour in crops.

®



I1. Literature Review
- \
A. Distribution and Habitat
' Chickweed is a natlve of Eurasia but has become og§\of
‘the most widespread weeds in the world (21). It has . \
-travelled with man for centuries. Evidence of this comes \\
from northwestern Europe where seeds of the species were \\
\

found in the stomachs of the Tollund man and the'Graubelle \
man, dated at the third to fifth ced}ury A.D. (21). '

~ Chickweed is found on every continent and is absent

from only the most Arctic regions and from very dry areas.
It occurs at tropical latitudes, but only at high elevations
(48). Chickweed prefers cool; moist, éhady locations and
grows on most soil typgs (21). It does bést on a heavy
nitrogen rich §oii witb.pH in the range of 5.2 to 8.2, but
it has been fddﬁd grdﬁing on soil with'pH 4.8. Growth was
reduced on acid soils, 1ikely due to aluminum toxicity
(23,48) . B —

Chickweed occurs as a weeg in a great variety of crops y
throughout the world. It is a weed of cereals, forages, /
pastuces, sugar beets, vegetable crops, small fruits,
- citrus, sugar cane, éoffee, hemp, oréhardé and vingyards"‘lt
can create special problems in perennial, winter -annual or
"early-planted spring crops, as it begins growth very early
in the spring. It is one of the most cémmon weeds of spring

and winter cereals in northern Europe and in the Hokkaido



. 3
region of Japan (21). Chickweed was reported, in 1979, to be
a8 principal weed in 21 countries, present as a weed  in 26
more and a part of the native flora in an additional five
countries (22).

In Canada, chickweed has been reported present 1n all
provinces, as well as in the Yukon and Dlsfrict of
Mackenzie.~ Tt was found in Alaska as far north as 68°N, and
has been introduced in Greenland (40). It was more common in
British Columbia and eastern Canady than in the prairie
provinces (48), . _

Chickweed infested an estjmaied»1t4 milliem“hectares in
Alberta in l980,(13). The aneaﬁef heaviest infestation was
in northﬁcentral Alberta, where about 40% of the cultivated
land was infested. Scattered infestations occurred in the
south- central and Peace River regions. ‘ )
B. Description

Chickweed is an annual, winter annual or sometimes a
perennial herb. The stems are 5 to 40 cm long, much branched
and ‘may be-decumbent or ascendlng A single line of hairs
occurs along each 1nternode The leaves are opposite,
glabréus and entire, the lower ones ‘being 3 to 20 mm long,
ovate and stalked with a line of hairs on the petiole. The
upper leaves are larger, up to 30 mm long broadly ellet1c
‘and sessile or slightly petiolate Flowers are numerous and
.are borne solitary in leaP\ax1ls or 1n terminal cymes.. They

’ have three styles, three to ten stamens, five sepals and
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five petals. The sepals are 4 to 6 mm long and hairy. The
petals are white, deeply bifid and somewhat shorter than the
sepals. The capsule i§ obovoid, slightly longer than the
calyx and opens by'six valves at maturity. It contains eight
to ten reddish -brown seeds tha% are 0.9 to 1.3 mm in
diameter, flattened and tuberculate (8,21,28,29).

C. Seed Germination o 4 )

Seed dormancy and longevity are factors that affect the
persistence of weed seeds and therefore affect the ability
of weeds to infest: crop lahds . A seed is considered dormant
if it is viable but will not germinate when placed® under
conditions usualiy suitable for'germination (32, 45) In many
cases, seed dormancy decreases slowly with dry storage at
room temperature (45). Some seeds reqqire,stratification, a
low temperature treatment of imbibed seeds, to overcome
dormancy (32,45), Exposure to 1ight may also be effective in
breaking seed dormancy in some species, espe01ally after the
seeds have been,buried (ﬁS 52) Each plant species has a
range of temperatures that are optimum for germination In»
many cases, alternating temperatures are found to promote
§erm1nation (31). The addition of nitrate (17,32) or |
gibberellic acid (10 45) to the germination medium may also
promote germination in some species.

In chickweed, dormancy was lost siowly when the seeds
were. stored dry. Roberts and Lockett (34) tested germinafion
' under a range of constant and alternating temperatures W1th



. e
" and without the addition of potassium %itrate Germination
increased to some extent after the s had been stored for
36 weeks, regardless of germination ¢ itions. In most
cases, some increase in germination was ted after 4 or

14 weeks of dry storage.'ln'other studiesf seed that
init1ally germinated 33% increased to 70% germination after
30 months dry storage (15) and seed with algermination of
16X two weeks after harvest germ1nated 52% after 6 months
dry storage (10). Ch1ckweed seed lost dormancy during dry K
storage, but the time required, and the extent of dormancy
loss var1ed with germination conditions and seed lot.

Burial in the soil provides more favorable cond1t1ons
for loss of dormancy than does dry storage An appreciable
‘increase 1n chickweed germination was observed after burial
of seeds for 4 weeks. After .14 ueeRs:\Eérmtnafien_ofreXhumed
seed was almost complete'(34). Taylorson' (44) found that B
chickweed seeds which were dormant when fresh germinated
less than 20% after being buried for 3 months, but
germfﬁation“after 6, 9, and 12 months was near 100%.

WA done in Kentucky (5) where ch1ckweed behaves as
a wingpr ihmual, showed that imbibed seeds did not lose
‘ “‘;he1d at 5 to 10°C and no germination occurred
et ans forred thm these conditions to an
'lﬂeleofor gquinat1on Temperatures of 20°C

envigo dii
- or h.%er were required for ﬁ’termpemng of inbibed seeds
in this study THis. %gh ?perature requirement for

afterr1pen1ng provialiga ‘mechanism which ensured that the -
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seeds would germinate at a time fﬂ\g was most suitable for
growth of the plants, that is, in the fall. Afterripening
conditions likely vary depending oﬁ the adaptation of the
plant to its enviromment. Where chick;eed behaves as a

. summer annual,'seeds could be expected to lose dormancy at
lower temperatures such as those expefienced in the fall ahd
winter, to ensure spring germination.

Chickweed germination has been enhanced by the addition

of 0.2% potassium nitrate to the germination medium (2,34).
The addition of nitrate fertilizer to soil did not
significantly stimulate germiﬁation of four species tested
(17,39), however, laboratory germinétién of lambsquarters
seed hafvested from nitrate-treated plots increased over the.
control (17). Cﬁickweed was not inciuded in these
experiments. | | |

;_Gibberellic acid was reportéd to be active in

\M6§§F666Tﬁg\dormaneyhinmsgmgx§gggi§s (2,10), but germination

————

of chickweed was not affected by presoaking with 500 oF —————
1000 ppm GA (10).
Interactions between factors can be véry important in
breaking seed dormancy. Roberts and Lockett (34) obséryed
that fresh chickweed seeds would not germinéte ek%ept when
given 0.2% potaésium nitrate, an ajternating température
regime and intermittent light. When only one or téo of these

fagtors were present, they had no effect on germination of

fresh seeds. In contrast, Andersen (2) r

'bermination'when 1 month old seeds were ex ?sed to. 0.2%



potéssium nitrate at a constant temperature of 20°C. No
mention was made of lighting conditions. Whereas T ,
interactions between factors seem to be important in loss of
seéd dormancy, the origin and treatment of the seed is also
impor tant.

Germination of fresh chickweed seeds was stimulated

when soil was used as a substrate rather than filter:paper
(2), possibly due to the presence of nitrate in the soil.
The optimum depth of seeding, in the field (2) and in a
laboratofy study (14), was 0.5 to 1.2 cm. In the field, few
seedlings emerged from 2 cm, but in the laboratory study
some emerged from 5 cqi No seedlings emerged from 7.8 cm in
the latter study.

Gehhination of fresh chickweed seeds does not seem to
be promoted by 1light énd may be inhibited by strond
illumination (34), but seeds that have been buried in soil
for some time develop a light requirement for germination.
"In the field, a large flush of germination of weeds

including chickweed occurred afterdisturbance of cultivated

land that had been in pasture for 6 years (51). This was
attributed to the loss of dormancy by buried seed when it

was exposed to light. Subsequent studies (43,44),éhowed that

burial of seedé that did not require light for germination,
A/);’including chickweed, induced a light requirement.,TaylprSOn

(43.44) showed that light~induced germination of seedg-after

~burial was the result of a phytochrome response. In some

épecies; including chickweed, it appeared that germinatfon



was stimulated by very small changes in the P level and
therefore the seeds were sensitive to small am;unts of
light. This conclusion is supported by the observation that
low-intensity green 1ight from a safe lamp promoted
~.germination of buried chickweed seeds, over a dark control .
(6). |

The optimum constant temperature for germination of
chickweed seed was found to be in the range of 12°C to 20°C
(34). Germination was reduced at 25°'C and higher. Some )
'germination occurred at 2°C to 5°C but it was slow at theSe,-
temperatures (24,34). Alternating temperatures enhanced
germination and may‘be required for germination o:s?resh
seeds (34). | i

Seeds that are buried in the soil may remain viable for
a considerable-tenggp of time. In general, inoreasing deptn.
of burial or placement in acid or waterlogged soils favor
dormancy and survival of the'seeds (15,43). In Dr. Beal’s

seed viability exper1ment, ‘some chickweed seeds germ1nated

in the thirtieth year after burial but not in the

thxrty fifth year (12) . Chickweed seeds buried in the Duvel
seed experiment were viable after 10 years but not after
16 years (47). Viability was lost most quickly at the
shallowest of the three depthstof burial included in this
experiment. In a more recent study in Mississippi (15), the
viability of chickweed seed was reduced after burial for

6 months and after 30 months no v1able seed remained. This

relat1vely short per1od of v1abl1lty, in comparlson with
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other studies, may be due to the hot, humid summers
experienced in that regibn(or to differences in the
conditions of burial between the experiments ! In the latter
experiment, the seeds were bUried in a mannér that more
closely resembled a patural situation than that of the two
earlier experiments.(?ield studies of weed seeds including
chibkweed, buried in a British soil (33) showed that the
nymb;r of viable weed seeds dec)ined exponentially whether

the soil was cu¥tivated or not, however, the decline was

most rapid yhen the soil was cultivated.

Plant species have varying requirements for overcoming
dormancy; therefone, the emergence of seedlings is
distributed over t1mp This distribution in time may also be
related to seed locatlon in the soil and related N
temperature, moisture and aeration differences. Many species
tend to have two peaks of germination in the spring and fall
(32,46). Roberts and Ricketts (35) found ‘that weed seedJr‘rngs""
_of the“;;;;rseed population. Emergence of chickweed was
higher follow1ng cultivations in the spr1ng and fall than
follow1ng cult1vat1on in the summer (23,33).

D. Growth and Reproduct ion
Chickweed is reported to be a pioneering species that

‘grows best in new or disturBed communities and is capable of

colonizing bare areas very quickly (21,48). The plants are

quite variable and therefore are adaptable to a variety of
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habitats. Fall seedlings hehave as winter annuals in
y »-southwestern British Columbia and in England, where winters
are moderate (48). In more severe climates, such as nor thern
Alberta, chickweed overwinters only as seed. '
Chick;eed can grow rapidly and eametiqes broauces
several generations in a year (21,48). Plants are’cepabte of
rooting from the nodes where the stems touch moist .ground
(47). Chich_weed begins to flower 4 to 5 weeks after
emergence (53) and flowering is continual. The flowers are
self-po1linated’(37) and they open and close only dhee:
lasting about one day. When the blents‘ere in the -
reproductive phase, there are usually flowers and seeds on
the plant, 1n all stages of maturity. The plants have eight
to ten seeds per capsule and the average. seed proﬁpotion has
been estimated at 2400 (37) to 2900 (19) seeds per plant.
\\;‘ Seed production by the largest plant in the experiment by
‘Sall\pury (37¢.has estimated at 13, 000 seeds. . In Sweden,
Foglefe:;>(1gr estimated production of 388, 600 seeds per m?

in the/ﬁ4eld. at an experimental density of 135 plants per

(38577 11 to 13 million per hectare {21), and 4 4 million
viable seed% per ‘hectare in arablé land (23).
Chickweed has been reported to grow and flower at
temperatures down to 2°C (48) and to survive\temperatures as
Tow as -10°C (21), but no mention was made of the length of

.
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time it was able to survive these low tmr’utures
Chickweed has besn reported to flower and produce seed )
throughout the year in climates ghere it grows thrdugh the
winter. Flowers produced in the winter were upetalous and
” cleistoqamogs. but they were self-pollinated and produced
fertile seeds@21,23). Although chickweed seems well adapted
- for cold survival, it was unable to withstand hot, dry
conditions and died back if such conditions p&rsisted (48).
The optimum tenperature for laboratory culture of chickweed
was 22°C (48)., - " ‘ N
\, Foglefors (18) showed that chiCKweed had a good.
physiological adaptation to low tht conditiens, and was
capable of flowering and producmg seed near its tht |
‘conpensat*lon point bu} the light cou'pensation point was not
stated. In a study in Japan (24}, the light corrpensation
poi/ for chickweed was about 10 klux ‘
E. Competition
e The prmciple of Gause, first stated in 1934,
considered plant interactions in two sttuati)ons It stated
_that™if two plants were conpeting for - the shme resources in
# the same space. only one of them,gould survive, On the other
 hand, if two plants differed in their needs for space, time
or resources, even if some .of these heeds overlupped they -
could ooexist (9). Coupetition was deftned by Bleasdale (7)
as a situation where the growth or form of one Or both of
“the coupetitors was different from that of an. 1ndividual

)



grown alone This dofinition considers a situag,ion where .,
empeting plaﬁu can coexist as stated by Gauu. but .
recognize‘that they do have an ef‘fect on one another /

_ Weeds growing with crop plants use light, water and |

nutrients that should be available to the crop plants, and
therefore may reduce crop ylelds. The e’xféﬁt df yield

reduction varies depending on clim@tiq ald ea!phic
conditions, but it is primarily a function of the relative

" competitiveness of /the crop and weed plants which, in turn,

‘photosynthet‘ic area is important, as are the rate of ‘S“

is affected by & number of factors. The size of tge inﬁ..ial
&

\pr-oduction of. leaf area and the net assimilation rate. The

rate of prouuc;1on extent and distribution of the roofi

system and the rate of mtake of water and nutrients also
affect the outcome of conpetition Thus. the time of

| emerqence of ' the crop ‘and waed @lants and their effic‘iency

An using avaﬂable resour\qga will determine: their success

-~

. must also be considered (7,20,26,27,30,36,41).

The density of the populations and the time of weed removal |
In 1ntraspecif1c conpelitim studies with ohidweed
densities of 1, 2 4, 6 and 8 p'lunts per pot all resulted in

about -the same. muht of. above -ground. dry. mtter per. pot.
Root dry matter increased u.p to a density of four plants per

ot (27). - o /"

%"

M‘
of eome crops. Chiekweed reduced the weight of tops and

F .

soxs

Although there are vfew pub1ished reports of competition
s'tudies with chidmeed 1t 1s repor ted to reduce the yield

4
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roots of container-grown carrots (7), -but it had littlé
effecE on container-grown kale (50). In a field experiment,
the yiela of sugar beet was reduced by 50% where chickwegd
‘was an imﬁortant weed (41). The yield of fall-planted

cabbage in.Scotland was reduced if weeds were not removed

before the pgriod of rapid crop and weed growth in the
spring (26). Chickweed was the main weed problem there
because of its winter annual habit and its abf]ity to grow
~ rapidly in the early spring, shading the cabbage.

In greenhouse pot experiments, the dry weight
production of ryegrass (20) and barley (27),was reduced by
competition with chickweed. The loss was increased in bdfh
cases with increasing density of the weed. Increasing barley .
density, while holding chickweed numbers constant, increased
,the-codpetitive ability of the crop (27). A field-experiment
in Sweden (19) showed a 40% reduction in barley yield with é
densfty,of 135 chickweed plants per m?2, on untreated plots
as compared with those treated with 2.0 kg/ha MCPA (see

‘"Materials and Methods’ Table III.1 for chemical name).

F. Control

A variety of herbicides is available for the control of

chickweed in a wide range of crops. The following chemicals ,}’

‘ . . .
are recommended for use in Alberta (1). In cereals, linurom”

+ MCPA, cyanazine + MCPA, metribuzin or mecoprop can be used
to control chickweed (see 'Materials and Methods’ for
chemical names). Trifluralin («,«e<-trifluoro-2,6-dinitro-

-
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N,N-dipropyl-p~toluidine) is recommended for rapeseed. In
flax, cyanazine + MCPA, linuron + MCPA, trifluralin or EPTC
“4S-ethy1 diprgbylthioqarbamate) can be used for chickweed

control.

G. Uses of Chickweed

Chickweed may be a serious weed, but through the years
it has had many uses. In the recent past, farmers along the
Rhine "in Europe carefully transplanted chickweed into their
vineyards to hold the soil and to produce'a,érape crop of
superior quality and yield. Some Scandinavian farmers still
encourage chickweed in their orchards in the belief that it

‘will bring good fruiting and high yields (21].

Chickweed was a favorite of fhe hérbalists in days gone
by. Chopped and boiled greens were used in a poultice to
heal boils, inflammation, external abscésses and sKin
cancers (11,16,42). Chickweed juice was prescribed for
scurvy and inflammation of the eyes and it was reputed to
heal cancers (16).

On the dinner table, chickweed is a fine potherb. The
young growmg%ﬁps can be used as salad greens or as a
cooked vegetable. The following recipe is prov1ded by

Szczaw1nsk1 and Turner (42).




15. ml

750 ml

10 ml

15 ml

250 mi

125 ml

Oriental-Style Chickweed

peanut oil

1 clove garlic, minced
chickweed leaves,
washed and chopped
cornstarch

soy sauce

cold water

grated ginger

chow mein noodles
| -
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Heat oil in a frying pan or wok. Add gariic and

stir-fry until well browned. Add chickweed leaves

and stir constantly for 3 m1nutes

Mix cornstarch

and soy sauce in water and pour over chlckweed Add

ginger. Stir until the liquid thickens, being

careful not to overcook. Add noodles.
1mmed1ately

For those who would rather not eat it,

»

Stir and serve

chickweed can be

_usedds a vegetable dye. Personal experience has shown that

ch1ckweed will produce a pale green dye on alum mordanted

wool,



" IIl. Materials and Methods

A. Seed Germination

Experiments were carried out to determine the effect of
various treatments on germ1nat1on of chickweed seed. Four
lots of seed were used in these trials. They were stored dry

at room temperature.

Lot No. Date f&ol lected . Location
78 July-Aug 1978 Ellerslie
79A July 12,1879 greenhouse
798 July 31,1979 NE23-57-25-W4
78C . Aug 14,1979  NW15-57-24-W4

The germination procedure described here was used in
all seed germination experiments exceﬁt as noted Four lots
of 50 seeds each were counted: for each treatment They were
placed on two layers of moist f11ter paper in a closed petri
dish and put in a dark incubator at 15° C. The dishes were
watered as required with disti]led water and germination was
;checked periodically. Seeds were considered"to have
germinated whenvthe radicle'protrudedf1'mm; Trials were

terminated after 10 days.

Monthly Germination Tests
Seed lots 79A, 79B, and 79C were used in this .
experiment. Seeds were first tesged for germination 3 months

-

after collection, and then each month for 8 months. Three

16
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~treatments weng applied to each seed lot.
T 1. Dry seedsn§§ré placed on filter paper moistened with
dfstilled water, -0
2. Dry §eeds were placed on filter paper moistehed with
0.2% potassium nitrate.
| 3. Seeds were covered with 0.1% gibberellic, acid for
24 hours. They were then placed on filter paper
mo1stened with’ distilled water
The germination procedure described above was fbllowed.}
Plants were grown in the greenhouse from seed lots 79A,
798 and 79C, and seed was.collected to determine if dormancy
characteristics were inherited. Germination wasﬂteéted

immediately after béllection of the seed and 6 weeks later.

The treatments applied to these seeds were'as described.

/

above.

Cold Storage of Seed .

Seed of "lot 79C, 1n counted lots of 50 seeds each, was
“placed in small nylon bags that were wetted and buried in a
tray of moist vermiculite, or in papérﬂenvé]opes that were
stored dry. Seed for'both treatments was kept in a coldroom .
at 4°C. After 1, 2; 4, 6 and 8 months, four lots of seeds -

~ were removed from each treatment and tested for germination.

Temperature for Geﬁmination
Seed of lot 78 that had been §tored,for'10,months-was
'_ hséd for -this experimentf‘Seeds were placed in the dark at:

?
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3°C, 10°C, 15°C, 20°C or ZSfC for germination. At each-
temperature, two treafments were applied. Seed was
germinated. in distilied water or it was treated with
gibberellic~acid as described in the first section, to
overcome dormancy. Seeds of lot 79B were germinated at 8°C,

23°C and 30°C with treatments as describedabove.

Effect of Soil Applied Potassium Nitrate

Fifty gram samples of soil that contained 6 ppm nitrate
were placed in individual petri dishes and 15 ml of either
water or potassium-n}trate solution was added. Enough
potassium nitrate was added to increase the soil nitrate
eoncent;atidn'by 60, 300.or 1200 ppm nitfate Petri dishes
were closed and left for one week to allow distribution of
: potass1um n;trate “through the so1l Seed of lot 79B was

placed on the soil surface and the d1shes were closed and

left to germlnate at 15°C.

Depth ef Seeding _ ,
"Seed.of lot 79A was‘covered with 0.1% gibberelTic‘aEid
foﬁ 24 hours.to break dormancy It was allowed to dry and
l-then seeded 1nto greenhouse pott1ng mix. (5011 peat and
sand, 3:2:1)°in 12.5-cm plastic pots. Seeds_were'plaéed on
the eoi] surfacevand at debfne'of 0.5, 1, 2, 3 and 5 cm. The
potsfﬁerekplaeed in_a‘greenhouse at,iB'C. Emengence was

observed periodically for 1 month after seeding.
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B. Growth and Development
Experiments were carried out in the:greenhouse ahe—1ti

the field, at Ellerslie, to observe‘growth and development

.of chickweed plants.

 Chickweed was seeded in greenhouse potting mix (see

page 18) in 12.5-cm plastic pots. The plants were thinned’to_

one plant per pot when they had two pairs of true leaves.

Four plants were observed .daily and photographs were taken.

- weeKly until seed production was well underway. Several

unopened flower buds were tagged and daily observations were
made of their developﬁenti o |

Chickweed'was seeded in the field on October 23, 1979,
to ensure germihation the following spring, Emergence was
recorded and the plants were observed and photographed '
weekly until the end of July. Each'’ week the follow1ng
measurements were taken on four plants length of the main
stem, length of the third 1nternode from the apex and

length and w1dth of the leaf . above that' internode These '

-leaves and 1nternodes represented the youngest fully

expanded parts of the plant When the"plants began'to
flower, the position of leaves and Lnternodes ‘relative to
the first flower was recorded Flowers produced on the ma1n_ '
stem and each of the fvrst two branches were counted |
Monthly observat1ons were made through the fall to observe
late season growth and cold tolerance ‘

An exper1ment was conducted to determlne the length of

,t1me from flower1ng fo product1on of v1able seeds. .Chickweed
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was growﬁ7in shallow 20-cm plastic pots in the greenhouse.

Approximately ninety flowers were tagged on the first day of .

opening, and capsules were collected 7, 8, 9, 10 and 11 days
after tagging. Of sixteen capsules co1lég!ii{each day, eight
were blaced in a paper envelope and stored for later
germination. The others were measured and4observations of

seed development were made. The seeds in each capsule were

S de e fh LR ) s - B e b AT 5 1

counted and they were pooled for a germination test. Seeds

B2, ol

-were put on filter paper %n'a petri dish with 3.5 ml of

ooy SRR

0.1% gibberellic acid. The petri dishes were b1a9e9 in a
dark incubator at 15'C.‘Germination was checked beriodically
and distilied water was supplied to Keep the seeds moist.
The stored seeds were tested fof'germination 7 weeks after

collection. The seeds in each capsule were counted and they -

'-wére pooled for germination tests. Seeds were covered with

0.1% gibberellic acid for 24 hours; then placed in petri ’ "5

dishes on filter paper moistened with distilled water. They . :
were germinated under the same conditions as the previous * »%
lot. L o S . §

A few seedlings emerged with ee cotyledonary leaves =~ ¥

rather than the normal two. Thrée of these plants were’

B

' tréhsp1anted'and observed in the greenhouse.

Chickweed seedl%nQS‘were set out in the fall to

\

. determine if they were capabTe of survival as winter

annuals. Seed was soaked in 0.1% gibberellic acid for
24‘hoursﬁimmediately before seeding, to:overcome dormancy.. -
,7Séeding'was done on -three datesf August 30, September 19 and
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October -3, 1978. On each date, ten seeds were plented in
each of fifteen peat pots. The pots were stored outdoors

until all plants had emerged, then they were thinned to one

Vplant per pot. On October 23, 1979, the pots were set into

the soil in the field for the winter.éfhey were observed in

April, 1980 for survival.

.

€. Light

An experiment was cdrried out to determine the effect
®

of light intensity on growth of chickweed. Seed was soaked

24 hours in 0.1% gibberellic ecid, to break dormancy. It was

allowed to dry before seeding into UC mix (sand and peat,

1:1 + potassium nitrate, potassium sulphate, superphosphate,

calcium carbonate, magnesium carbonate, bone) in 170-ml

- styrofoam cups. The cups wereﬂplaced in a growth cabtnet at

17°C with a 16-hour photoperiod. Three days after emergence,

the ch1ckweed was thinned to one plant. per pot and put und%
four different 11ght 1ntens1t1es that were created by the
'placement of. pots w1th1n the growth cabtnet (F1gure III 1).

'Pots at the lowest 11ght 1ntens1ty were placed under a

bench The light was pr1mar1ly from one direction so pots

were placed only two deep to minimize the d1fference in

'llght\1ntens1ty received by plants at the front and back of
" this group The next light level was created by placing pots‘

at the bottom of the growth cabinet under a frame covered

with four layers of cheesecloth, The two higher light

intensities were achieved by putting the plants on benches

©
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Figure III.1 Expefimental'Setup for Light’Ekpg:iment
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closer to the light source A slightly higher temperature
was exper1enced by the plants closest to the lwght source.
The . l\ght provwded was a m1xture of 1ncandescent and
cool wh1te fluorescent . L1ght intensities were measured as
quantum flux in theJﬂOO to 700 nm range using a Li- Cor
LI-190S Quantum Sensor. ’ .

' Treatments were rep]icated four tihes and pots were
rotated twice weekly within replicates at each light levelr
Four plants were harvested each weekrbeginning'one month
after emeroence of the seed]ings. Photographs were taken and
shoot dry weights were determined as were the length of ‘the
main stem, length of the third internode from theuapea and
length and width of'the leaf above that internode

F1eld observat1ons were made on plants grow1ng in 17
d1fferent locations.  In each location, the light intensity
was measured and the type of habitat was recorded The
ltength and w1dth of a leaf in the vegetat1ve port1on of the
plant and a leaf at the node where the f1rst flower arose,

were measured.

D. Temoeraturel'

An experiment wasvoarried out" to determtne the effect'
of temperature on growth of chickweed. Ch1ckweed was. seeded
into greenhouse pott1ng mix (see page 18) in 170- m1
styrofoam_cups and placed in the greenhouse. Within 5 days

~of emergence ‘the seedl1ngs were thinned to one per pot and

'ftransferred to temperature-controlled incubators. Two .
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identical incubators were used. The photoperiod was set at
16 hours and light intensity at shelf level wds
140 E/m?/sec.

. Every week, beginning about 2 weeks afterjthe'plants
emerned,‘four plants were randomly selected for harvest from
each treatment. Shoot dry weight, length of tHe main stem,
length of the th1rd 1nternode from the apex of the main stem
and length and w1dth of the leaf above that lnternode were
recorded. A note was made of plants that were fjowering'at
the time they were harvested. | ’

Chickweed plants were\grown at constant temperatures of .
8°C, 16°C, 23°C and 30°C, and under an alternating
temperature regime of 30°C in the 11ght perlod and 20° C in
the dark. The 8°C and 30°C treatments were run |
simultaneously, as were the 16°C and 23° C treatments Plants
- grown at 30°/20°C were started ‘when those grown at 30 c
died, about 25 days after the experwment began, and they
. Were observed for only 5 weeks rather than 8 weeks as the o

hother'treatments were,

-E. Soil Water Content
) An exper1ment was carrled out to obse ve the response
of ch1ckweed to low soil water cond1t1ons Black loam . soil
was passed through a 6 mm mesh s1eve and 800 g soil was
placed 1n 12 5- -cm plastlc pots. F1eld capac1ty and permanent
w1lt1ng po1nt of the SOII were d&term1ned by the standard
pressure plate method The total weight of the pot, soil and
' o "
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water at field capacity was calculated and this weight was
used to determine field capacity when watering the pots
Chickweed was seeded and the pots were then. watered up- 10—
field capacity and placed in the greenhouse. After '
‘emergence, the seedlings were thinned td one per pot. The
pots were watered to field capac1ty regularly for 2 weeks,
after which four treatments were imposed . b
1. Pots were watered to field capacity daily. |
2. Pots were allowed to dry until the plants were at the
point of wilting and were\then‘watered‘to ﬁield\ ‘
‘capacity. The leaves were limp to t;;.touch, but were
not obviously wilted. | '
3. Pots were allowed to dry until the leaves were wilted
and were then watered to field capacity. '
4. Pots were watered to field capacity when the plants had
. been wilted for 2 days - R
. Timing of the watering was determined by the eppearance of
the plants. The time between waterfngs varied slightly o
.cdepending on weather conditions as they affected the rate of
evapotranspiration from -the pots Plants went through the ,
, watering and drying cycle repeated)y during the course of
the experiment The weight tO‘WhiCh the pots were watered

was adjusted upward at each harvest according to the average

1ncrease in fresh weight of/plants in each treatment, 'i\’
The exper iment was a randomized complete block desiqp

.with four replicates lots were rotated within the -

replicates twice weekly Harvests were teken 27 38 and
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48 days ’#ter emergence. Shoot dry welght longth of the -
main stem, internode length and leaf length and width were
_ _measured. At the first and second harvests, the leaf-and -
interno'de\measured were 1n‘the vegetative portion of the
plant, four th from the apex of the main stem. At the final
harvest, a leaf at the first flower and the internode
immediately above it were measured.

. F. Competition -
o A greenhouse exper iment was carried out to observe the
effect of 1ntraspecif1c competition on the growth of

. chickweed. In three additional experiments, the effects of
chickweed density and time of emer'gence on bariey growth
were investigated. | x 4 \ -

Intraspeclflc COupetltlcn | o S
Chickweed seed was soaked for 24 hours in 0 1%
glbberelllc acid to breaK dormancy It was drled before _
seeding mto UC mix (see page 21) in 12.5- cm plastlc pots
which were Ulaced in a qreenhouse at. 18 c to 25°C. Two days ;
after emergence, seedlings were thinned-to. give 1, 2, 5, 10, _
25, 50.0r 100 plants per pot. Opaque carcboard collars were :
kplaced around the plants to support themfand to force them s
to grow upright l’he collars ‘were built tp fmaegnents 10 om .
high as the plants grew Plants ‘were harvqated frcm four
pots at. each plant density 11, 25 and 39 qays aftor R
emergence At each harvest one plmt n dach pot was .

P
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randomly selected for the following measurements:
1. Length o{ the main stem .
gf Length and width of leaves
| a. first harvest - first true leaf
- | b. second harvest - first and fourth leaves
c. third harvest
1) leaf below first flower
2) leaf at first flower .
3) leaf at third flower
Shoot dry weight per pot was determined.and the initial
~density was used to calculate the dry weight per plant. Some
blants may have died'between thinning and harvest, but there
was no evidenee that this was the‘case. Pots were rotated

twice weekly within replicates for;each harvest date.

Competition wlth Bar ley ‘ ‘
* ‘-'Chickweed seed was soaled in 0. 1% gibberellic acid for
L 24 hours and dried before seeding into 12.5-cm plast1c pots.
. The pots were placed in a greenhouse at 18°C to. 25 C.

i Seedlwngs were thinned to’ the desired stand 5 to 10 days
a&ier emergence Galt barley was seeded in each pot and
t;1nned to four plants per pot 2 to 3 days after it emerged.

; T1m1ng of the emergence of chickweed relative to the barley’
is descrwbed below. Barley shoot dry welght height, leaf

- stage and the average number of tillers per plant in each
- pot were recor@ed at each harvest as were chickweed shoot

dry weiqnt_and height.
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Three cxperiments were carried out. In the first
experiment, the effect of chickweed density on barley growth
was'studied, while the others were concerned with the effect
of the time of emergence of chickweed on barley growth.

In the first experiment, the potting medium was
greenhouse potting mix (see page 18). Chickweed emerged
-1 day after the barley and was thinned to-1, 2,.5, 10, 25,
50 and 100 plants per pot. After thinning, the plants were
enclosed in‘a cylinder of fibreglass screening 30 cm tall to
force the chickweed to grow upright as it would in a barley
field. The pots were fertilized with 15-30-15 nine days
after'the barley emerged. Plants of both specieé were
harvested from four pots for each density 15, 25 and 35 days
after baFley emergence.

Two experimentg, with two different ch%ckweed
densities, were done to study the effect of the time of
- emergence of chickweed on barley growth. In the first one,
chickweed was seeded into UC m{x (see page 21) so that it
emerged 15, 8 or 5 days before the barley, w1th the barley.:
or 4, 7 or 14 days after the barley. Chickweed was thisned
- to 35 plants per pot. The plants were supported with
cardboard collars as described in the section ’Intraspeéific
Competitidh'. Plants were fertilized with 29-0-25 nine days
after barley emergence and with 15-15-30 twenty-three days
after emergehce. Harvests were taken 16, 30 and 45 days

after emergence of the barley.
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1n the second experiment qhickweed was seeded into
greenhouse potting mi x (see page 18) to emerge t5 9, 6 or ‘
2 days before the barley. or 2, 5 or 12 days after the
barley Chickweed was thinned to 15 ‘Plants per pot. The
plants were supported with f1breglass screenlng as described
above. Plants were fertilized w1th 15 15~ 30 eight days after
bar ley emergence Harvests were‘taken 13, 24 and 34 days
after emergence of the barley. ‘

Treatments in all three expér1ments were repeated four

times and pots Were rotated twice weekly within replicates

for each harvest date.

G. Control
The efficacy af chvckweed coﬁtrol with several
registered and exper imental herbtcvde treatments was studied
| in_a greenhouse experiment and four field trials. Herbicides
that were used ip these experiments are listed in feble
II1.1, A
Greenhouse Exper iment _

Chickweed was seeded in 12.5-cm plastic pots that were
placed in a growth room at 20°C. Four deys after emergence,
seedlings were thinnhed to eight per pot. Pots were sorted
.1nto repl1cates according to the size and vigor of the
plants at the t1me of spraying. The experiment was a R
random1zed comp]ete block design with four replicates.

Herp1c1des were app11ed with a>mechanical pot sprayer

in 110'L/ha of waler at 275 kPa using a Teedet 8001E nozzle.

S
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Table 111.1 Herbicides Used for Control of Chickweed in
Greenhouse and Field Trials

Common Name Chemical Name Formulation*

A5633" ‘ ~ FL
(bromophenoxim 3,5-dibromo-
4-hydroxybenzaldehyde-0-
(2' ,4' -dinitrophenyl)-oximine
+ atrazine) . 2-chloro-4-{(ethylamino)- :
6-isopropylamino-s-triazine

Benazolin 4-chloro-2-oxobenzothiazolin- S
amine'! 3-ylacetic acid
Bromoxynil?t - '3,5-dibromo- ' ' EC

-4-hydroxybenzonitrile
(ester of N-octanoic acid>

Cyanazine ' '2-{[4-chloro-6-(ethylamino) FL
+ MCPA-K3 s-triazin-2-yllamino]-

\ 2-methylpropionitrile
Dicamba 3,6-dichloro-o-anisic acid ‘ S
+MCPA-K' 3 (dimethyl amine) '

DPX 4189 2-éhloro-N-[(44methoxy-6-methy1-\ 1979 WP
: 1,3,5-triazin-2-y1) -\ 1980 DF
aminocarbony1 ]benzenesul fonamide

Linuronz 3-(3,4-dichlorbphenyl)- LW
. 1-methoxy-1-methylurea

MCPA amine! [(4-chloro-0-tolyl)oxy]- S
acetic acid \ .

Mecoprop 2-[(4-chloro-o-tolyl)oxy]- S
' : propionic acid
(iso-octyl ester)

Metribuzin 4-amino-6-tert-butyl- FL
: '3(methylthio)-as-tr‘azin-

5(4H) -one ‘
Propani | 3,4’ -dichloropropionanilide EC

- +MCPA ester! 3

! Not registered in Canada for chickweed control.
Tank mix with MCPA registered for chickweed control.
-3 Commercial mix. ‘
4 FL=flowable, DF=dry flowable, WPzwettable powder,
EC=emulsifiable concentrate, S=solution

~
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Applications were made when the chickweed had four pairs of
true leaves or when it had seven to eight pairs of leaves.
The plants were observed every 2 to 4 days and fresh weights

were determined 28 days aftér spraying.

Field Experiments

| Field experiments were set out in 1979 and 1980.6n
Afarmers; fields in the Bon Accord area. The soils were loam
to silt l1oam with 10 to.13% organic matter. The experimeﬁt
was done in two‘locatfons each year. Plots 2.9 x 5.5 m were
'marked in a randomized qomplete block désign with four
replicates. Herbicides were applied with a bicycle-type plét
sprayer in 110 L/ha of water -at 275‘kPé using Teedet 8001.
nozzleé. At, harvest, a/sample'was taken from each plot for
determination of crop yield‘énd dfy weight of chickweed,
except in;eXperiment 80B where new growth of chickweed made
results unreliable. The sample size was 0.84 m2 in ";9 and
1.67 m2 in 1980 Chickweed control was scored on a scale of

0 to Q. Spray aates and growth stages are shown below.’



Exper iment

78A -

- 79A (1in/MCPA)
~ .

798

80A

808

Spray Ddte

June 22

July 4
July 6
June 20

June 14

Lesf Stage
Cbop 'Wdi'»I
© 4-5 - 2-4 pr
 -7k ‘3—6:pr_
5-6 5-6 pr
3-4  2-3pr
-3-5 1-2 pr

|
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‘Harvest Date

August 28

-Augu$t~28 e

Aﬁgust 28
September 3

September 3



IV. Results

A. Seed Germination

Montth Germlnation Tests

Germ1nat1on of untreated seed varied from month to
month (Figure 1V, 1) Seed of lot 78A germ1nated cons1derab1y
better than that of the other seed lots This seed was
collected from plants that were grown in the greenhouse and
the pods were oven dr1ed before threshing. The other two
seed lots were collected in the field and air dried. The
d1fference in origin and treatment of the seed may account
‘fOr the difference in germlnatwon Dormancy also may have :f
been affected by the condit1ons preva1l1ng wh1le the seed
was matur1ng on the plant This poss1b111ty was not pursued
$0 no conclusions can be drawn.
| Seeds thatfwere treated with-gibperellic acid
conSistently.germinated near 100%. Consistently high
germination was observed in see&s of lots 79A and 798 when
they were treated with potass1um n1trate however, _ ,,
germ1nat1on of potass1um n1trate ‘treated seeds of lot 79C |
was variable from month to month G1bbere111c acid has been
| reported to overcome dormancy in some species (45) Corns'n
(10) reported that presoaklng in O .05% or 0. 1% gwbberelllc
ac1d did not 1ncrease ch1ckweed germ1nat1on however. 1t was
effect1ve on all three seed lots tested here. Potassium

nwtrate‘also hasvbeen used to break,dormancy,in_chickweed

| 33 . . | l
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seed (2). It was‘effective on all three seed lots, with some
variability in the case of lot 79C.

n Several authors (10, 15, 34) have reported that
germination of ch1ckweed seed 1ncreased after dry storage
for 6 months to 3 years. No such trend was observed in this
‘efperiment. | |

| Progeny of seed }ots,79A, 79B and 79C was tested to
determine,if dormancy characteristics were inherited;
Germination of untreated seed was less than 10% in all cases
(Table iV;1). Treatment with gibberellic acid resulted in
germination near 106%{ Potassium nitrate treated seeds of
,79A progeny germinated'considerably better than ‘those of 79B
~and .79C ‘progeny. The second generation seed showed an
increase in germwnatlon of untreated and potassium nitrate
' treated seed after dry storage for 6 weeks " The increase in
germwnat1on of 6 week old seed, as compared with fresh seed,
‘when treated with potassium n&trate. leads to the hypothesis
that ful!y dormant seeds are not sensitive to potass1um
nitrate. Theﬁé results contrast with those of the prev1ous
‘exper1ment anq 1nd1cate that dormancy was probably lost
dur1ng ‘the three months in wh1ch the f1rst seed lots were
-'stored before germ1nat1on tests were~begun Over time, the
ystate of dormancy may change (To) that seeds become sensitive
to potassium nttrate v ', . . .
» Untreated seeds of lot 79A germ1nated considerably |

better than those of lots 79B and 79C, however, progeny of
79A did not germ1nate asxwell as that of the other two seed .,b.
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Table IV.1 Percent Germination of Progeny of Seed Lots 794,
79B and 79C

. . \
Parental * Treatment ' Weeks after Collection
Populat ion
~ 1 s
79A Control 7.0 £ 1.3' 14,5 + 3.0°
- SA | 100.0 £ 0. " | 100.0 £ 0 .
NO3 - 74.0 + 5.3 90.0 + 0.8
798 Control 9.5 + 2.1 34.0 + 2.4
GA . 100.0 + 0 99.5 t+ 0.5
" KNO3 39.5 + 7.3 64.5 + 4.6
79C Control 6.0 2.2 - 220%4.2
GA . '99.0 + 0.6 99.5 * 0.5
KNOy 37.0 % 3.1 68.5 + 4.6

' Standard error based on four observations.

o

lots. In the first seed lots Yested (F1gure Iv.1), pOtassium
n1trate treated seed of lot 79C d1d not germ1nate as well as
that of the other seed lots. In the second generat1on (Table
Iv. 1), n1trate treated 79C seed germlnated as well as 79B,

but ne1ther germ1nated as well as 79A. It appears from these
| observations that'dorhancy'oharacteristics invchickweed seed
are not 1nher1ted however, further study is required to

draw f1rm conclu510ns

Cold Storage of Seed

: Seeds of lot 78C showed a slow increase inperoehtage ¢
germination over.time;when stored dry_at i’C (Figure v.2).
Seed -that was stered moist at 4°C lost its dormancy.quickly.
Within one month of imposing the storage conditions,
~ germination of this seed had increased from 25% to 88%.
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‘Germination remained high for four months after which the

seed began 'to Tose v1ab111ty The V1ability of <hickweed

' seeds burted in the fteld has been shown to decltne within

6 months of bur1al and to be lost entireiy -after 30 months -
(15). In other studies, chickweed seed was reported to
retain v1ab111ty for 10 years (47) and 30 years {12). In'the
former study. however', only 3% of the‘seeds hurled at 20 cm

were viable after-6 years.'Dartington“s'report did not

"indicate the percentage germ1nat1on but stated that one or

more seeds were v1able after 30 years It seems reasonable

‘to conclude that most of the chickweed seed ‘buried 1n the

'ploughed horizon in the f1eld will remain v1ab1e for only a

few years

-Temperature for Germination" | |
Ch1ckweed seed of lot 78 germ1nated over a w1de range’
of temperatures (Table IV 2) Seeds treated W1th glbberell1c
acid were assumed to be non dormant At 1ntermed1ate '
temperatures (10 to. 20 c), germ1nat1on of these seeds was

high but at 3°C and at 25 C it was poor. Seeds at 10 C

- requ1red 5 days longer to reach max imum percentage

germination than did those at hvgher temperatures. The few

seeds that germ1nated at 3°'C did so 26. to 31 days after they_'-

were mo1stened Germinat1on of: untreated seeds: was less than'

‘that - of gtbberell1c acid treated seeds but both showed the

same pattern 1n response to temperature

A
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" Tabte 1V.2 Effect of ‘:perature on Percent Germinat ion of
Chickweed Seed of Lot 78 .

L

Temperature Treatment . _Germination. - Time to Peak -
- - (%) Germination
3'c° Control 0
. © GA 205 1 month
10°c cControl . 13 % 3.1 11-12 days
' GA 77 £ 2.5 11-12 days
15°'C Control - 25 £ 2.4 6-7 days
o GA - 78 1_3.8 6-7‘days
20°C - ‘Control . - 30 t 4.6 6-7 days
oy GA 78 £ 4.2 - 6-7 days
25°C Control- . 2 0.8 6-7-days ,
. GA 6 £ 1.8 6-7 days ™
1Standard error based'on four observatiohs:' -

Seeds of Aot 798 were germinated at 8 C 23" (@ 30°C. -
More than 95% of the seeds that were treated with
gibbereliic acid germinated at 8°C and 23°C, but only 16%
germinated at 30°C. Seeds held at 8'C took .about one week
: longer to reach maximum germination than did those held at
23°C. This experiment did not include a complete range of
temperatures but, the results support those reported for seed
lot 78. ' ' X ‘

The optimum temperature for germinetion appears to lie p

~in the range of . 15 to 23° C. At 10° c, germinatian was high

but -slow. Germination was inhibited at 25°C and 3°C. Th&

| resu]ts obtained are similar to those reported by Raberts

‘_ and LocKett (34). They reported the opt imum constant 'i“
temperature for germination of chickweed seed to be in the
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'ranne of 12 to 20°C. Germination was reduced at 25 c andL '
very few seeds germinated at 30°cC. ' - e

Effect of soil bpﬁl'iod Potassium Nitrate g | Lo
Potassium nitrate gas applied at three ratesy o a sofl .

Tow in nitrogen. Germination increased with nitrhe ] o

applicatmns (Table IV.3). A high percenta*e of the seeds ( , .,

germinated when 1200 ppm of potassium n(tr*te was added to

the soil. This rate was equivulent to a fiild application of -

250 Kg/ha of nitrogen. It has been reporteé that gerlninatibn'v

of fresh chickweed seed is stdmulated when ' soil uther than

filter paper is used as a substrate (2). S?il nitrate hvel ‘f?

was not reported in that exper-iment but it‘may provide a

partial explanation for ;he increase in geiimination observ’ed

on a soil substrate. B

”_oepth of Seoding

Chickweed was seeded at depths rangi
surface down to 5 cm (ﬁble IV.4). Emer '
the 0.5 and 1.0 cm depths, while deeper s'

from the soil

? was best from -
Jing reduced " . i

emergence. No plants emerged from 5 em.- dwever ;- when the
‘pots were emptied some oermnabed seeds \ }ejobser.wd- st a
that depth Chiekweed that was eeded at Zsand 3 . mrged 9.
Mabout 2-days later than that which was seeded more - --?ﬁ;' |

sha”owly Seads placed on the surf&ce of jhe 8011 did not
germinate as weil as those seeded shallowly. This was' iig

due to a!tern@t& wetting and drying experienced .on, the
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Table IV.3 Effect of Soil Applied Potassium Nitrate on
Percent’ Germination of Chickweed Seed: of Lot 798
& . PotassiUm Nitrate Gerﬁinition
. - Applied . : %
ppm  * kg/ha N | s
NO; . in top
10 cm
0 0
60 12
300 - <+, 60
1200 V250

'Standard error based on four observations.

[y

Table 1V.4 Effect of Depfh of Seeding on Percent Emergence
~of Chickweed Seedlings from Seed Lot 73A -

e

‘
3

v - om
sur face 66 + 3.1+
+ 0.5 89 + 5,82
1.0 89 * 4.4
2.0 48 + 8.3
3.0 13 £ 6.4
5.0 00
r

'Standard error based on four observations.
' 2Standard error based on three obser-vations.,,.2

h]

-
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surfacé. Buried seeds had a more constant moisture supply
and thus germination was more complete.

Duer (14) reported that chickweed seedlings emerged
best from depths of 0.6 and 1.2 cm and emergence decreased
as depth of seeding increased. In his experiment, a few

seedlings emerged from 5 cm but none emerged from 7.8 cm.

B. Growth and Development

The growth and development of chickweed plants. in Ehe
greenhouse is summarized in Table IV.5. The plants wére Q§s ;
initially erect but became péostrate as they grew. They grew
rapidly and branched profusely during ;he vegetatizs phase.
Generally, at least one lateral branch arose from each . node
on the main stem and much secondary branching,occurred.
Flowering was éontinual and occurred over a long period as
. progressively younger branches began_govflower. In, the
flowering phasé, one flower arose from each node and
branching proceeded as illustrated in Figure IV.3.

“Leaves in the vegetative phase were ovate and
petiolate. In the flowering phase, they were narrower and
sessile. Thg largest leaves were found at or neaﬂ‘the’node
bearing the first flower, on each branch. New leavgs
produced were Erogréssively larger until flowering:began
while leaves produced later remained smaller. The longest

internodes were-also fbund in the early flowering bhase of

the plant.
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Table IV.5 Summary of Growth and Development of Chickweed in
the Greenhouse

Days Affer
Emergence
4  First pair of true leaves on main stem.
8 Second pair of leaves.
10 Third pair of leaves. 1
Branches developing in axils iof the cotyledonary
leaves. ‘
15 Fourth pair of leaves. -

Branches developing in axils of first true leaves.
Second branch developing in axil of each
cotyledonary leaf. |

Plants are taking on a prostrate habit.

17 Fifth pair of leaves. |
: Branches growing in axils of second pair of leaves
and from lowest leaf axils on oldest branches.

24 Six to seven pairs of leaves oL.maih stem.
Flowers open on main stem. :
Branching continues.

26 Two or three flowers or buds OA main stem.
One flower bud on each of the lowest branches.
\ :

¢

29-32 Fruit set from first flowers. \' s

. 44 Some of the oldest leaves are'bécoming chlorotic.

|
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Att&chment of Flowers and Type of Branching . ‘-



* fall. The plants appeared much the same in mid- October as -

"November, freezing temperatures occurred regularly w1th

45

Growth and development of chickweed,glants in the field
. h ‘
was similar to that of plants grown in the greenhouse. The
length of time from emergence to flOwerlng was about

40 days. This was slightly longer than  for the'greenhouse

' plants; however, in the f1eld more leaf patrs were produced

before flower ing began. F1gure IV.4 illustrates plants
grow1ng in the field. The first flowers were produced on the
main stem followed shortly by flowers produced on/the
oldest branches Progressively younger branches continued to‘
come .into flower over a period of four to five weeks. During
the latter half of the flowering perlod. the leaves and

stems began to yellow. By the third week of July, about

80 days after emergence, flowering ceased. Each of the three

oldest stemSlproduced eight to eleven flowers. Fewer flowers
may have been produced on younhger stems but this was.noﬁ
confirmed. The leaves were senescent and stems were yelljw
and broke easily at the nodes. At the same time, there w re
some new green branches near'the'base of the'plants This‘
new growth was in flower by the beg1nn1ng of September '
These flowering stems'developed more slowly than those

produced in. July, likely due to lower temperatures in. the

they had in- September The final observatlon was made 1n

'late November During the latter half of October. and 1n :

overnight lows c0mmonly in the -1"to -7°C range Stems

'appeared dry. and brown They were st1ll support1ng green



Figure IV.4 Growth of Chickweed Plants in the Field -

‘Days after Emergence: A. 20 days B. 27 days C. 42 days
D. 54 days E. 62 days F. 80 days

%, _ o
OLOURED PAPER
PAPIER DE COULEUR
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leaves and flower buds on the t1ps of many branches but mos t
of the leaves were dead. _ ‘

The largest leaves on f1eld grown plants were found in
the_early flowering portion of the plant as shown in

_Table IV.6. The longest internodes were also found in. this
'portion of the plant (Table IV.7) and thus the floﬁeringu
stems were much longer than the rest of the plant The stems
1n the flowering: portion of “the plant appeared to be th1cker
than those 1n the - vegetatlve portion.

- The shape of .leaves in the vegetat1ve and flowerlng
portions of the plant was compared by means of a leaf rat1o
that was calculated by dividing the length of the leaf by
its width. Leaves in the vegetat1ve phase of the plant were
broader than those in the flowering phase. The leaf ratio
for vegetative ‘stage leaves ranged frem 1.1 to 1.5, while in
‘the - flower1ng phase the leaf ratio was 1.6 to 2. 3 These
‘results are s1m1lar to those presented by Komatsu (24) for

' Stellarla neolecta however , she described a j, R | L

| ' fructification’ stage whlch could not be different1ated

~from the flo;;ring stage in the data collected here |
Addltlonal data on leaf ratios were collected in experrments

- dealing w1th the effects of l1ght temperature and },
.,competition gﬁd are reported with those experuments~«teaf’

"g ratio was/not affected Dy Jight or- campetition however. at

e high temperatures very narrow leaves ‘were produced
- Chlckweed flowers remawh open only one day and most .

flowers are. fertiltzed and produce cepsules Capsule and
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Table IV.6 Length of Leaves at Various Positions on Field
Grown Ch1ckweed . .

\

Position of Leaf : - Date . Leaf Length -~
| » Observed -~ lem)
- Vegetative: S Nay 297 1.2 ¢ Q.02
Vegetative June 6 1.5 2 0.11°
Node below first flower Jung 13 2.3:+ 0.10
At first flower: : July 3 3.6 £ 0.21,
At third flower . | : July 3 - 2.7 £ 0.23
1.0 = 0,072

Third from top - July 21
(about seventh flower) o ‘

1Standard ebror based on four obsebyatfdth
?Standard error based on three observatibns.

N /

fable IV.7 Length of Internodes at Various - Posit1ons on
Field Grown Chickweed

| ]bosjtion of Internode = + Date Internode Length -

| Observed = (em) .
Vegetative o May,29 : 1.3 £ 0.061
Vegetative - o "June 6 .. 1.5 £ 0.11
Below-.first flower e - UJune 25 - 3.5 % 0.51
Above first flower - o CoJuly 3 - 6.5 % 0.68 .
‘Above second flower' : © duly 3. ‘8.3 £ 0.10

6. 0 : 0. 502

- Fourth from top o . Uuly 21
- _(about sixth f}auer)' BRI |

o “;-;.;,.,._ N

Stané ~erpror -based on four observations
.=Stand’rd error based on Three observations

1Y
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hseed development takes place rapldlv. A description of
capsules and seeds collected seven to 11 days after
'flowering is provided in‘Table’IV.B; The capsules became
translucent and dry as they aged. Once they reached.thls
“stage, they split readily when touched and could likely be
' opened, in the field, by wind or animal activity. By the
time the pods split readily; most of the s;edsuwere brown
and firm. " | ,

Seeds collected 7 to 11 days after flowering were
tested for v1abil1ty Dormancy was overcome w1th g1bberell1c
acid and all seeds germ1nated well (Table IV 9) Seven day
seeds were still soft and moist and under f1eld cond1t1ons |
they ma§'not survive long enough to germinate The radicle
that emerged from these. seeds was sp1ndly and the seedl1ngs
would not likely emerge. _

Some' ch1cKweed seedlIngs emerged w1th three
cotyledonary leaves and three such plants. were observed
durlng their subsequent growth. Branches produced on all
' three: plants had two leaves at each node..and each plant
reverted to the normal two leaves per node on the ma1n
stem. before flowering began In one case, the maln stem had
whorls of three leaves at. each node until Just before it
flowered The leaf pa:r before the~fTrst flower was made up

4[2) of one normal leaf and one which was. cupped and had the

' appearance of two Teaves jo1ned at ‘one margin. A second
plant had two . leaves per node beginning with the first true ,
leaves The third plant was 1ntermed1ate between the other '

+

\ o
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Table 1vL8 Development of Chickweed Seed Pods

Days After
Flowering

7

10

11

' Length of Pod
. (cm)

"3-5

- 4-6

8-

4-6

“.:4-6

Description of Pod and Seeds

Pods exserted from calyx

. green,
Stigma attached.

Pods do not split readily.
Seeds soft, moist, white, 1 mm
diameter . :

Pods similar to day 7.
Seeds firmer, some are

.beginning to turn brown.

Pods green, becoming

translucent

Pods split readily when
squeezed.

Stigma still attached.

Some seeds white, but most are
light to medium brown

"Pods translucent.

Many pods are open, those that -
are not split readily when
squeezed.

Stigmas still attached to
closed pods.

' Seeds medium brown, 1 mm

diameter.

ggds and seeds similar to day o

Most pods are open.

N
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Table IV.9 Germination of Ch1ckweed Seeds Collected Seven to
Eleven Days After Flowering

«» Days After Flowering - Germination (%)

to Seed Collection
¥ B
“’ '9 N 95 '
° . _‘»."»- ‘ 95
B, ' 98
}uiWGTi:;uhfl _E‘;b‘th Iatter two plants were normal.

';‘eedlmgs set out in the field in the fall
did not survive the winter. Observations of mature plants in
my yard, in Edmonton 1ndicated that they are more likely to
survive the winter than are seedl1ngs Some of these plants
5til1 had green leaves on the tips of a few branches when
thé snow melted in late March. They wefe similar in
bappea'r;an'ce to.the plants observed in the field in late fall.
By mid-April however, the green portions were all dead. It
is qu1te I1Ke1y that the plants were unable to withstand the
daily temperature fluctuations in tHe spring without an
insulating snow cover. Given ideal conditions, chickweed
could poééibly overwintér in northern Alberta, however. this

is not Iikely to occub‘except iﬁ fsolated instances.
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C. Light
Chickweed whs.grown under four light intensities:
1level 1 | 10-24 uE/m?/sec
- Level 2 © 45-80 uE/m2/sec. -
Level 3 © 190-240 pE/m2/sec .
Level 4 : 385-430 uE/m2/set

Dry weight increased wﬂth light'intensity duringgthe'course
of this expertment (Figure'lv 5). The rate of growth of
plants at 400 uE/m2/sec began to decrease 7 weeks after
emergence. and at the final harvest the dry we1ght of plants'.
grown at- 200 uE/m?/sec was almost equal to that of plants

~ grown at the higher light level. .

There was no d1fference in length of the main stem
‘,_bétween-plants grown at the tw0‘lowest l1ght 1ntensaties
(Figure IV.6) but stems became shorter as light intensity
increased . above 50 pE/mz/sec F1ve weeks after emergence,
the main stems of plants grown at 200 and 400 pE/mz/sec had
almost stopped growing whlle those at lower light levels '
cont inued to grow throughout the experiment The length of
the newest expandedﬁlnternode decreased with increasing- |
‘light intensity (Figure 1V.7). The difference between
treatments increased w1th time. Very short 1nternodes were
»produced on plants grown at the two h1gher light
intensities; first on those grown at 400 pE/mzlsec and later
" also on those grown t 200 /uE/mzlsec /_

‘ 1n1tially. Ledf Iength ‘was' not affected by light
intensity (F1gure Iv. 8) however, 6 weeks after emergence.
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| o | 0
plants grown at 400 uE/m2/sec began to produce smaller
leaves than those that reCeived less li'ght. As with the
"internodes, small leaves were-produced first on plan‘_ts grown
at 400, uE/m?/sec and later also on those grown at

200 ,;E’/Icwz/sec .,anf length deﬂeased with time under all
}({ﬁt 1n£ens1ties, “but the dec&ease was more rapid at the
.la'iter light ‘devels. The leaf ratio (length.mdth) was not
gt‘t‘ected»by light 1ntens1ty It ranged' from 1.1 to 1.6 for

N

ilpaves in the vegetative portlon of the plant.

¢ '*5 The general apmrance of the plants is shown in F1gure

T IV.9. Chickweed grown at 15 ,;E/mZ/sec was unbranched. The

. stems were weak and could not support themselves Leaves and

stems were green. With a light intensity of 50 p’!‘/mz/sec.

. the plants appeared -much the same as those w1th less light,
. but ' they were larger and had branches from the cotyledonary

leaf axils. Plants grown at 200 uE/m2/sec imtially
resenbled those grown at lower light levels but later came
to resemble those grown at’ 400 ;AE/mz/sec They will be
described in detail lalﬂ!‘ so conpaﬂsons can be made with

- all oﬂﬁer treatments., Plants grown at A00 pE/mz/sec branched

""freely )hey were more compact, with short 1nternodes,' and

.

appear st1ffer {han the others \The stems were thick and

shorwt, leaves appeared waxy and the plants were prostrate A
month after emergence, the stems and leaf tips were red The*

followmg.week the colour had deepened to a dark red- purple :

Y X o
.gnd the,mtire leaf margm was coloored Senespence Qf

older laawes had begun by this time and’ only two Ao thrét

J/-
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pairs of. leaves at the branch tips were still green The .

slowing of dry weight produd!‘ion by these plants that was

observed towards thewend of the experimerﬁ‘ may be related to -

this. early senescence The plants grown at 200 pE/mzlseo

branched more freely t__haq,, those grown_ at».iower. light _levels

but initlially theyﬂl:@tt)si same g‘eneral1.appearance. The. . \

internodes were long- and the plants were green and ‘.

semi-erect. Six weeks .after emergence, these plants began to

resemble those grown at 400 uE/m2/sec. Shorter internodes '4"
and smaller leaves were produced and the stems and leaf tips-
became dark red. These plants also lost many of their ‘blder
leaves, but the rate bf dry matter production had not
Adecreased by the end of the experiment
" Chickweed plants were observed in the field in varying

I habitats under Tight intensities +anging from. 14%o0 "
1650 pE/rh’/sec There. was no obv.ious relationship between
.light 1ntens1ty. and leaf length or leaf ratio. The leaf '
ratio ranged from 1. 1 to 1.4 for leaves in the vegetative

-*" port‘(ion of the. plant while leaves in the flowering phase had
r‘atioS‘of 1.5 to 2.0: Stems and leaves of plahts ‘owing in "=

" LY

o io&tvons with less than 100 pE/m’/sec light did not show

: any ,.ek' .

i’ "ound'on aiautvvhaif aﬁ’*the p‘lants observed but there was no. :
. .*\ . DE
apparent rel&twrhjﬂp with light intensity in the range of ‘
‘o *
’lbo to 3 00y 2fsec ilhere plants grew in the open under

high light intensities. they vare prostrate Chjckweed

‘

i_,'._‘r..‘-, At higher light mtensities. red stems were

growing wi th & crop or wi th other tal,l’ planfs was suppor‘ted- \‘”

ig“:

'&- : e .
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,;l\by those plants and it took on a semi-erect'habit régaré?ﬁss'
L of the amount of 1ight received. ”
Chickweed was capable of grow1ng and flowering under'
very low light 1ntensit1es Flowers were produced on plants
grow1ng at 15 pE/mz/sec in the field and in the growth o
_ cabinet Growth of these plants was slow but steady The )
response to high light intensity in the»growth cabinet was
not comparable with field observations. In the. field, light
intensity varies'due to shadfng and weather'condjtions and
phOtoperiod varies. Plants grown in the growth cabinets'
received a constant light 1ntensity and photOperiod They
qu1te TiKeTy received as much total radiant energy as plants

growing in field locations ere measured Tight 1ntensities

were con51derably higher T pectral quality of’ the light

o+

* may also affect the dbserved plant responses Ch :)' y
grown- under t?he highest light Tevel in the dt‘owth cabinet
‘ghad'short thick stems, short internpdes small, thick .

' Teaves and red stems and Teaf margins. These plants became
‘_senescent much earliér than those at lcwer light levels. The
L effect of high light intensity seemed to be cumulative as t |
ithe‘plants grown at the next highest Tight intensity ‘ ‘i
_ developed these characteristics in the latter. part of the

samplinb penioé' Piants grown under Tow light intensities
T

were weak S «and had long 1nternodes and larger leaves

’ta» :
These trends could not be. picKed out**n field observations,

possibly‘because the sampde size was small and because many

other variahjes such as temperature and shading were not

g
‘ 3

et




taken into consideration. o | Lo

- D. Temperature .

. Dry weight, internode length and leaf length are .
presented in Figures IV.10, IV.11 and Iv.12. Data collected
more than 45 days after emergence of the chickweed ere not
, shown These data were inconsistent because flowerthg

| occurred irregularly and all the plant characteristics that
' were measured were affected by flowering Chickweed plants
hgggwn at 30°C yellowed soon after bﬁing placed in the
Withim 25 ‘days of emergence

;%7incubator and diﬁ'
Dry weight :ncreased throdbhout the experiment except
in the case of plants grown at 30°/20°C. These plants showed
dry weight increases for ‘about a month and then their growth
| slowed considerably The greatest amount of dry matter was
'jproduced by plants grown at 8°C. Dry matter production
decreased with increasing temperature ‘
The length of the main stem was variable and no
di fference was apparent between treatments, Internode and
leaf lengths were also variable but inteaques and leaves on
plants grown at’ 8°'C were clearly longer than those on plaqis'

-grown at higher temperatures The length of. newly produced

“g internodes andkieaves declined as the plants grew older

" until flowering began. especiqlly at 8 C and 15 c. Leaves on.
plants grown at 30°C and 30° /20 C were narrow in comparison

”~with other ‘Jeavés . The leaf ratio {1ength: width) for leaﬁfj: o

f. in the vegetative portion of . these pld.ts ranged from 1 5 ﬁp

— “ g?
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2.6. Leaf ratios for vegetative stage leaves on 'plar‘\tsgrown'

.at the three lower tenperatures ranged frm1 1 to 1.5,
Plants grown_. at 30° /20 C were abnormal 1n their grmth

habit (Figure IV.13). They branehed freely but the branches .

were erect rather than spreédir)g‘.‘fpetioles and' leaves were

long Plants grown at 8°C and 16'C were darker green and

' showed more red coloration than those grown at higher

tenperatures

: v o
E. soil Water Content | .. |
| C’Hckweed plants were watered daHy or aftei they were

allowed to dry until they were on the point of wnting,
£i1, they were first visibiy- wilted or ,}gntﬂ they had been e

| wi‘t ted for 2 days igLeaves were shed from all plants which._ .
were not watered daily, %artic&larly those which remained
| wilted for 2 days at a time. #The wateﬁfz stress to which

chiokweed plants were subjected in this experimeﬂ did not
‘jkﬂl any of: the plants, but growth decreased visib‘ly w1 th .
restr;ctiw of available water {Table Iv. 10). The differynce

in dry weight between treatments increased with time Stem

length also decreased with declining water supply (Table ;

Iv 11) These observations were not unexpected because ’
‘ -ceHular growth is sensitive to water stress (38). ,.
",length“of internodes and the stze of leaves were not T
»affected by water st’ressl mﬁwas ‘the leaf ratio | -

| L" >."-,
i ,-Honuth wfatm R
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Figure 1IV.13 Chickweed Plants Grown

at Varying Temperatures
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Table Iv. 10 Dry Matter Production of cmokmd ern Undor ~
aV‘Four Soil Moisture Conditions |

L | ."“57 :

. . .
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N . ~

By B S - .

L e Dl” H: ( 1/ lmt)
,Trotht _ Y. W p
0 duw 18 uune 27 : dulv T

' Watered daily. - 1575 a‘ 3160 a 6697 & -
Dr-iecz t?‘?i:e po . . 750 2105 b‘ - 3487 b
Aiowed to wilt - 5 bc 1580 be 2680‘c
Wilted 2 days - /] 9.45 c . 1550 d -

significantiy different at the 95% level according to .

. Duncan's multiple range tests . L [
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Table IV 11 Steln Langth of Chickweed Grmn Under ﬁwr SOH
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[ main Stem Le thiom)
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The experimant was done to detcmim 1f chi“'\d wes
capable of surviving in dry situations It did lurviv. the -

N conditions _that were Ulpoud,

. included in the experimat%t for coqurilon In an uppuimnt
by Ufb» md deiver (54),. ton plmt cpoo.in were )gram ,
together under three sof1 mistm ugtmd’; Six of th. tén .
specfes produced: .more. dr-y mttm- on. wot oon thm on. dry
sofl, t;lv’o species were unaffectod by -oil miatura md two

specias pro@ad more qmth on dry soil %tl'un on. mt oon

two studias. it s Tikely, tmt ohimip not’ u un -
. adaptod t?i Tow aoil mittun caaditim‘um}‘o tht httor N
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~ densities of 50 and 100 plants per pot. resulting in a
- : decreaseei:i dry weight per plant a$ those ddnsities (Figure )
":; 1§l At lateﬁ harvests. the dry,weiqht per plant declined
,‘:&‘ \;’- "“y wi th increasing density to 10 plants per’ pot At
a. “4 “higger densities dry weight per plant decl‘ined more slowly ‘.
‘7 % ) Length of _the main stem was greater at high- densities >- N
han

at lower ones af.tl»e, first two harvests (Table Lv.12),

Plants iq_ the hiﬁ dens %rbatmeh’t@e shaded each bther ‘
. ,’,J" eam in*;heir development(‘\, &h tqﬂ’&fére elonﬁted rapidfy
. L o8

;u: .§

! . By the seco@ harvest plant-s*t &ﬂ‘yéiﬁltl% ‘had caught

at the final har\/est .

L there was *no- differ‘encg.an hei‘bht Egh {o treatment - '
St Size of " the earliestq leaves prbdn.zpd wasg. not affected |

. . by conpetition among tlﬁe piﬂants, but there wasg. some effect

* - iy the vegetatanietaﬂe The" fou'rth
’“qﬂ ; ;’ ':. second harvest. showed a slight '.? :

. v - | ":..
‘ S”Yv ”"ﬁ‘lly aboxe 25 plants ’ /
. /“’ '

e leaves at hiohest density was
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gble IvV.12 Length of Chickweed MalnSte‘ms as Affected by
nSity ' . ‘ Y Af [ 9 - » .
e » e o T
: Chiekweed Den l“ '}D ?aln Emzrgenoom“ Lmt? (ﬂ) at |
sity ¢ ays rom O Har t
. (plants/pot) , oS o M I
, R 11 . 25 - 39 ..
. P K | *0,,2_;e'_ 17.6 b . 44.0.a_
s ;3 2 0.4 e 156 b '50.3 a
he 5 1.0de. 16.9b - 51.0 a .
e 10 1.9d °-°20.0 a - 47-.g.a :
» .t 25 1.4 ¢ 22.4a  46.%a
L0 50w, > 8.0b . 20,0 a 48.0 a ,l'-" .
" 100 ,.»12"1 a 20.9 a_, 1.8 a, RS
S 3

“%\'Nunbers within a COluM \o‘ by the Same letter an&not
_ sigmficantly differ'eqt‘ % leVel tlccot‘dir'g to
@Duncan 8 nultiplne‘range'testl

¥

?‘ ’

. . oy LY .
-~ . ~ .

M .- vof the plant 1. 4 1;53 1. 7 for leaves illmediafely below the - .-
'-‘;, N ofirat flower, 1.7 ‘to 2 0 for leaves at the ~f1r~gt 1""’fowel'u and-
f 2, 0 te 2.4 :or- leaves qt the third flower These leaf. rati&e
B .i"ﬁb"‘ aqree qui te closely with tho,sv r'eported by Komatsu (23) for ..
Kl “ Stellaria neglecta. R o |
| -_".‘. %< Branching was réduced when- chfckweed was grown st
SN clansﬂie‘above 0 plants per pot. Chiorosis of the. lower

- leayes progressed most quickly at high densities, likely due -3
"': _,‘ t lad{of ‘Nght Mar ‘the’ ba}e.,oi; th? plant mas,s It wns o
qu‘i te mois't w! thin the chickweed stand.. paqt‘lcularly where e

tbere was a hlgh ( sit‘y of plent‘s, Many adventitious rw 3

% '%l, _

| “Hwe-m%' ai ‘dehhltles‘ greater than 1ﬂ plants per pot 'At"
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formed, ma‘i"nly at nodes that 'touche'd’ the ground. ’

. , . . . "
u ¥

Cmpatition with Barle L s ,

Regression equations were calculated and are shown on

L4

. the graph'a The coefficients of determination. (r2) indicate

’ *1 the percentage of the re.;afionship betwean the variablq,s
3 Q that is described by the regression equation ‘ o
The first experﬂtment in this series was design&i to

te-st the effect of chickweed density on barley growth. Four )

4 m
barley plants were seeded wi th 1 to 100 chickweed plants in,

“-12 5-cm pots.. As’ eqnacted terley dry weight declinéd as
B chickweed eustty't cﬁeased (Figure 1v '16) . Fifteen, q
-~ af!ﬁr emergence. ‘the decline in bariey dry weigh oo
, slimt but it increaseg ds (*me wer)t on. The grea ‘st"

L 4

-

L

decline in barley dry weight wi'th »increasing chickweed

. densi y was obayrved at the fina’l harvest 35 days after

emergence of the pl@ts - ‘: R T, e -
h?, - _ .At the f‘l'rst harvest thesbarley had hot yet bequn to
/{iller During the course: of the experiment not all barley

plants tillereq at any given' chickweep densfty, nor did many"~_

o _Aplants produce more than Qe tiller The maximun nurb(__gw 'ai,._;'-
o ,tille.rs w_gs ohserved at the second harvest after which some

. ti’ilepa were lost }The data were somewhat variable. but R

wmm tillers a8 chickw,eed‘




'.':, -’~v ) .'*- \1' "i. oL s Q ’ ‘I(iar\};:t 3'
s ys) .
=0 oﬁsg; ¥ 0.0002;2 o 3"551 A

q;fpbt (
‘et ;‘j S

3

t P

1.0 v ' ‘

Barley Dry.
. . ; )




B - e e T N EngestZ
L e Nt 5 days) _




[ - | .. 76 ’
*‘ | L v ‘ o
. ’ *
densities used. G

- .

| In an. experiment by Mann and Barnes (06) with two
barley plantﬂ’and one to ei chickweed plants per pot

- tillering was reduced by all. chickweed densities and the .-
shoot weight of bnrtey wWas redUceﬁ by 50 to 90% from the |
control. In coi%rast”‘the results reported here ‘Show much *5;
‘smaller reduéﬁﬂ:ns in dry matter produced by barley in - .
competition with chickweed. The difference in resulte cannot L
be fully explained by tl‘ difference in barley denstty It . | _
is lilsely thy-warlatlons in growing condltlonsﬂ&:nd#sslbly, (f.-‘

barley cu 'agpd chickweed ecotype play majéi‘*"noles M -;ﬂ -
: ;5" 7 =
the -outcome o tition between the two species ’These‘;;; D

experiments indieate that chickweed has the potential to
% .

: .redt';ce barley yields, but no concluswns can Be made RN
o regardmg the extent of yield reduction excebt/ under the |

™| !

cionottions 61“*. given experiment e e //\, -
o . Two other exper.tm%in this serles were designed ‘to@ '
study the effect oﬁwthe tiﬁe of emerqence of a constgnt

density of chtckweed oh baﬁey growth Chiokweed was qrown /
- ‘a ._I;"density of 35 plants per 12.5- om pot in the first '/‘»ii'rz:‘ |
- experiment and 15 plants per pot in the second e)&eriment ; ‘
- with planting timed to result:id emergence from about . '
zmens before to 2 weeks urter the barley g
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.observed 'tfl"tt;fthe last heryest.- When the chickweed emerged

15’ days before the barley, the bar Téy grew very little. The
rate of barley growth increased with later eiriergence of the
chickweed. ) | “ .' S ,

‘The‘bariey’piants'tiiiehéd‘bat”sbme tillers were lost

before the third harvest. Data for the second harvest ﬁe
maximum number of tillers. are. shown (Figure l‘V 19)

“tillers were produced when the chicKweed emerged 8 or

15 days before the barley The nulber of tillers produced

‘increased rapidly during the period of chickweed‘i emergence’

from 5 days befo to 4 da‘ ;"fter the barley. while later
eﬁ l;tt ':' fect Q0 barley tihering

. The ‘number. & ds produoed per »pot was r;;corded at

the fina-l ’haryest 45 days aft’" emergence (Figure IV 20)

Heading was not conplete at this time and therg were some

tillerys still in the boot stage These were not counted az

“heads Early emerging chiokweed reduced barley heading \ﬂ*n L
- ‘the weed emerged 15 days bef e ﬁe bar‘fey. no heads were

produ!’;ed Max i mum heading, in pots*oontaining chigkweeﬁ ‘was o,
reached vhen the chickweed and barley emerged tqgether, ‘_~ ;

K havever, the nunber of ‘heads. produced in these pots d not IR
'approach*ie number prodeced imweedfree pots\ T’hi&? ; '
"?f is n°t~exp1ainéd retdily=as the. cﬁ%ckweed*that?g']f
| ',emerqed 14 days after the barley did not grow to a yoi of ™
- more thari 7 om and it ceem unliKely that this wou_
%ffsufrscient ol io bariey heading? -

-
WL . ‘
A = PO,
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,;;’\ o - . THE
_ | The rate of developmnt of bar ley. as. °1nd1catod by qu
W stgge. was s lowed ?ﬂddrably when chickuood mrw\
| | 15 days before the bar-ley Thirty days after mrgence tho
‘ barley "in_that. ‘treatment ‘had. ;anmage ef—%«&—lnvu— Th&

aVerage barley *f a‘t&ge when chidmnd elmrgod lntdF o,

v qmged f"a’f 628 ‘Q 2.;5 30 days after bariey emerggngg .
;‘?a .- The h!iqht qf bar}éy plants was vnrhblc. but when e L
8 chickweed ‘f* 15 dg_ys before: the'blrley, the bar Jey uar Gy
?q',“ - X .

only about half‘ as tail, as 'tt ms ‘l‘othﬂr’ tr'eatments At -
) t'he final harves‘t baMey oro\m 1n oﬁnﬁetitim with the
'-earliast elaorging chickweed wds 36- Gin tal} ugile plhnts ‘in |
S the other freatments ranged-from as te 98 om in, height S
| “ k c"h‘i‘i’caweed Mh‘waéaffac by its inteﬁcum mth s

27 barley. Whe 1tTembrged ”the bailey, ‘ohickweed  *
Of'w."ipfd}y fn cm;raat Mn 1t emmqu ’M d.ys m"ter the o |
- | baﬂgy it greﬂ Very Httle m thc "inonth beforg tM R o

| _',}- emrm “(“ t"‘m"“ﬂt“’& o K i e : o

- The sécond oﬂpu‘iment in which thetﬁme pf mm of'» a
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\ .
two experiments. The greenhouse temperature was about 5°C
higher in this experiment than in the previous one. The TR
difference in timing of th;'harvests should also be noted. ° .
As a result of these variations in procedure it is necessary
tg'take gFeag care in making comparisons bezggen the two
experime;ts. ) |

There were.vi‘y few tillers produced in this

experiment, and there was no treatment effect on tiller
production. It was expected ihat more Eillering Qould occur
in this experiment with a lower density of chickweed than in
the previous bne, however, this did not occur. This result.
is qlSo likely due to differences in growing conditions °
pefween the two exper iments. a L
. The .rate of development of the barley was affected dnl&
when the chickweed emergéd 15 days before the Earley. At the

final harvest, 34 days after emergence, the g2

siage of bariey-plants in competition'ﬁith the\darliest ”w-
emerging chickweed was 3.5. Plants in the other
had 6 to 7 leaves at that time. These results ¢
those Qf the previous experiment. ‘ ‘
Barley;height was varjiable, as-it was in the previous
experiment, but again it was clear that when.chickweed
emerged 15 days before the barley, the barley grew very ' .
slaily. It attained a height of 37 cm’ <in this treatment, by
the final harvest, whereas barley in the other treatments
was 69 to 75 cm tall. ' o
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The rate of chickweed dry matter production was
“ affected by~competition with the barliey in a manner similar
to tbe previous experiment. When chickweed emgrged 12 days -

N E

after the barley, it grew very little. Earlier emerging
chickweed grew more_rapic;ly. —-ﬁ

The effect of chickweed on barlev in this experiment
was apparent mai\nly when chickweed emerged 15 8ays before
the barley. This early emerbing ch‘ch;feed reduced barley-c]ry - .
weight and slewed development through the leaf stages nﬁd : 3
growth in height of the-barlley Ge'n?erally': the effect of .
chickweed on, barley was similar to that ot;served tin the ' . | '

. previous expertment but it was less Severe with the lower ) R
density used 1n this exper'lment. The exception to this = .
occurred when chickweed emerged 15 days before the barley
In this case, barley growth was severely affected in both
experiments. In both experiments the rate of}chickweed dry
matter production was reduced by competition with bar ley.
The later emerging chickweed grew slowly in comparison with
that which emerged 15 days before the barley.

The experiments in this series indicate that chickwesd
is very ’p'lastic in 1t§ growtﬁ in response to the density at
which it emerges. A small number of chickweed plants are

- cepable of producing as much dry matter as a large humber of
plants, where reéources are Hmi ted Competition with barley

" ‘reduced this abmty somewhat , however, it eppears that the
density of chickweed was mot as critical to its ooupetitive

. .effects on bnrley ‘as was’' its time of emergence When




chickweed emerged 2 weeks before the barley. ih density was

not iuportant When the two species amsrged togetht
increasing chickweed density had some effect on barley but(

it was not as great as the effect of early emergence of
chtckwead. | T B
These pot ex"‘fments were designed to minimize the
differences. between growing conditions te‘pots and in the
‘field as much as poskible . The pots were shielded to
provide support for the chickweed plants, which they would
_Eeceive from other plants in the field, and to reduce
Yncident light from the sides of the pots. An attempt was
malle to maintain fertility, and the plants were not left to
maturity in order to reduce the effect of limited rooting
volume. It is apparent that chickweed has the abjlity to -
reduce barley growth and'heeding under the c}rcumstances of
these‘experihenfs; however, they provide only an indication
of what may happen in a field sftuation. Fiefd exper iments

would be necessary to-make an accurete assessment of that

situation. ) - \
‘ . ~
| )

G. Control |

Greenhouse Exper iment ' L

The herbicides used V" this experiment uere ‘divided
into two groups that were’handled as separ exper iments.
Both groups wer yed when the chi had four leaf "

pairs or whenlit had seven (o eiqht 1oaf pairs Linuron/ICPA
rison. Control with ’ K

"was included in both groups for
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this treetment'wes-slidﬁtly.better in the first group'than |
- in the second group, especially zt the lower rate (Tablés
IV.13 and IV.14). A significant difference between groups
¢Student’'s t-test, 95% bhebability) was found only for .the
lower,rete of . lindﬁbn/MCPA spreyed.ongplents with seven to
~eight ‘leaf pairs The MCPA in this mixture caused bhickweed

\

leaves and stems to curl up one day after.spraytng The
leaves remained small and eventuelly became necrotic.
Linuron/MCPA was most effective when sprayed on young
plants. e .

Plants sprayed with metribuzin sdoﬁed 1nter9e1ne1
necrosis 4to5b days after spraying. This symptom was ftrst
observed on the upper leaves just below the qrq'tng point,
the youngest leaves present at the time of spraying.
Necrosis proqressed to the'older and younger leaves until
the plants died.

One day after spreytng with cyanaztne/ICPA chickweed.
leaves were curled n response to the MCPA in the mixture

~ The leaves became necrotic and eventually most plants died.,"
Almost all of the surviving pteﬁts were those treated with
0.45 Kg/ha at the early growth stage. Control in this case
was verieble between replicates. €ontrary to observations of -
linuron/lCPA .cyanazine/MCPA provided better control when
sprayed on older plants. - ' g

Chickweed plants treated with mecoprop showed epinasttc
symptoms one day after spraying. The plents grew slcwly and
most of them died. Thts treatment was most effective when

P W ‘.




) v

\\ N
.. Table 1v.,13 Control of Greshhouse-Srown Chickweed with .
. Various Herbicide Trentmta Applied when .the Plants hnd ’
Four Leaf Pairs ' . -
. " 3 . . . -
Tmtpnt Rate . _Mean FM lt. Da fm
. , _ko/ba  Soore' t0
Tty T e " 25 days Q/pt Pllnt D.lth
Group A | |
“Control’ | : - 0 11.3. a2, | _’

. ' ' ' 7
Linuron/MCPA 0.1+40.3 9.0 0 c . 21-22 e
R | 0.2+40.6 9.0 0c 14-15 -

Metr tbuzin 0.15 9.0 0‘c 15-19
. 0.3 9.0 0¢ 15-19

* Cyanazine/MCPA - 0.15+0.3 6.0° 2.8b \ -3
‘ 1 0.3+0.6 - 8.3 . 0.4 ¢ 21 .

, o . : Y
Mecopr ; 0.45 - . = 8,3 0.2¢ , - N
oereR 0.8 8.0 0c 21
DPX 4189 0.01 '9.0 Oc 25 .

-~ 0.02 9.0 0c 25
Group B TR, . \
N Control 0 ‘12.8 a »
Linuron/MCPA 0.1+0.3 7.8 3.2 cde -
' 0.2+0.6 . . 9.0 - 0 f - 11-14 R
A5633 0.4, 6.5 43¢ - |
| . 0.8 7.5 1.6 def -
A5633/MCPA ~ 0.3+0.15 4.5. 8.1b - .
| 0.6+0.8 §8  2.9cde | - :
Benazolin 0.35 7.0 3.7 cd -
R Y ) .8,0.,...., 1.2 ef -
oo "-‘1cm ; z rol was scored on. ‘a scale of ¢ ‘
. mmb.rt*imin columis followed by the s e not
, siqrﬂﬂeantly different at the 85% lml ' D
' ‘ Duncm s multiple nnoa test.
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applied.at the earlier growth stage. . | . L
Plants treated with DPX 4183 showed s1ight chlorosis on” .

the young leaves about 4 days after spraying ThQSe leaves ‘
‘became necrotic and .the plants: did,éot grow. The lewer ';: N
leaves dried up and the plants treated at the early stage . ‘
died. At the end of the experiment the youngest leaves .e_ a
stiltl alive, but chlorotic on- plants sprayed ati.the,f:t)we ~
stage. ' T : 4

"+ On plants treated with A5633, :the young'leayes became
chlorotic and some necrotic spotting occurred about 3 days :‘,
| after spraying. The necrosis became more general and some
plants died. when A5633 was mixed with MCPA, the MCPA caused :
leaves and petioles to curl one dey after spraying These
symptoms disappeared and after about 8 days slight chﬂorosis ..ﬁ';
and necrotic spotting appeared ' The. MCPA did not appear to )
enhance chickweed control with this mixture. In fact .
: control with A5633/MCPA was less than with. A5633 alone,

1ikély as a result oﬁ/the lower rate of A5633 applied in the
mixture. | e ' e T
Benazolin caused epinastic symptoms orie day afterl

.spraying Leaf and stem curling soon became severe. The

stems turfled while, nodes were' swollen and masses of - o
adventitious roots broke the epidermis at the nodes. The |
young leaveg and flowers were very small and did not expand=\

'Plants began to show chlorosis 15 to 20 days after spraying

and many plants died There was a greater rate response when

. benazolin was applied at.the later growth stage than_when it
L
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was applied to yopng plants. The final.dry weight of plants
trgated with benazolin did notlfully'reflect the degree of
' control achieved The dry weights were quvte high but the
plants.were severely deformed ‘and would likely be killed by
crop competition in a field situation. '

A1l of the herbic1des .tested showed some degree‘bf
;pontrol of chickweed at both groyth stages The efficacy of
. ‘most of the chemicals was not affected by the growth stage
at which they were applied. Good to excellent oontrol~was,
‘obtained with metribu21n DPX 4189 benazolin and the higher
rates of linuron/MCPA cyanazine/MCPA mecoprop and A5633.
Control was fair with the higher rate of A5633/MCPA and poor .
with the lowen rate. lhe remaining treatments varied 1in
their efficacy depending on the grthh'staQe'at which they
and mecoprop was good when herbicides we;e applied early,
“but only fair control was achieved when they were applied
later In contrast the lower rate of cyanazine/MCPA )
\prov1ded better control when 1t was applied to the older *
plants than when it was applied to yoUng plants. Control
with the lower rate of A5633 was fair at the early stage and b

poor at the later growth stage.

- Field Exper iments ,

' In 1978, all treatments except dicamba/MCPA and -

- propanil/MCPA provided good ‘to ‘excellent control of
chickweed that had two to four pairs of true leaves at spray
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time (Table IV.15)% The results were simtlar at both
i,locations. The two treatments that werellneffective in 1979
were not lncluded in the 1980 experlments Metribuzin and

DPX 4189 provided excellent . control in 1980 Control of -
chickweed with two to three. pairs of leaves was falr to good
with the’ remaining treatments (Table IV.16), except with

- 0.3 + 0.5 kg/ha of bromoxynil/mecoprop which gave poor

control Plots in a second location (Table IV.17) were

: sprayed when the chickweed had' only one to two pairs of

leaves. Control of emerged plants at .this locution was good
with al1l treatments except cyanazine/MCPA but chickwbed

that emerged after spraying created a problem The lack of

_ control of small chickweed seedlings with' cyanaziné/ﬂCP&-ln"
this field trial was also noted in the greenhouse *
experiment | o _ ‘ ' ﬁéﬁ-

Crop ihjury was not observed closely because of the
unevenness of the crop stand. A slight yellowing of the crop
that Jater disappeared. was- observed on _some plots sprayed
' witﬁ/)

A5633/MCPA (1979 only) and propanil/MCPA. . . 3 ;;_

Metrlbuz1n and DPX 4189 provided excellent control of

metr1buz1n, linuron/metribuzin. cyanazine/MCPA

.chickweed plants present at spray time and also controlled
later emerging seedljngs Linuron/MCPA, cyanazine/MCPA and
A5633. alone or in combination with MCPA provided good |
.control of plants present at spray time but did not provide
residual control. Cyanazine/MCPA did not cOntrol chri ckwedtd

that had only one to two pairs of leaves at spray time.
‘ V. - & '

A
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Table Iv 15 Control of ChicKﬁoed iLﬁ‘ X Crop of Bonanza

Barléy and Park Uheat Exporimont
L E

Treatment - Rate -~ ik

'5m"7§iﬂ§ﬂﬁgjii‘hjfhull""’
2 \ c/

to. Ry . -
B E\ . -
Weedy control - % . = § T 20,4 a5 350 ap -
Linuron/MCPA?2 0.2+0.8 8.3 1.0 b 309 a
DPX 4189 0.04 8.5 0.1b 397 be.
0.07 9.0 0b 418 be

A5633 0.8 7.5 1.0 b 427 be
A5633/MCPA . 0.6+0.3 778 0.8b 388 b
Metribuzin . - 0.3 7.8 0.1 b 473 ¢ - =
Metribuzin/MCPA 0.2+0.6 8.3 ~ 0b 406 bc
Cyanazine/MCPA  0.3+0.6 7.5 0.6 b 368 ab
Dicamba/MCPA 0.1+0,4 2.5 25.6 & 391 be
Propani1/MCPA  1.0+0.3 3.0 24.4'a - 410 be
. / )
'Chickweed control was scored on a scale of 0 to 9. ‘
2Sprayed 12 days \ater than other treatments as a result of
application error. ' - .

~ 3Numbers within col folloued by the same jetter are not
significantly different at the 95% level according to
Duncan’s multiple rrnge test.

s - J y | | i ,“ﬂqﬁ;?

!



o ‘ ) .

Table IV 16 COntrol of Chiciggeed in Gatewsy Bariey: &
Con d&"’. ped 1 'y Barls

Exper ﬂbn\&

.

kg/ha
) \
Weedy control 428
DPX 4189 0.02 9.0 Oe “348 a
' 0.04. 9.0 0.2 ¢ 390 a
| AS633/MCPA 0.6+0.3 7.8 51 cd 369 a
Bromoxyni1/MCPA ~ 0.3+0.5 4.8 96 b 3390 °
», 0.3+1.0 6.3 7 ¢ 371 a
Cyanazine/MCPA_ 0.3+0.6 7.3 74 be 367 &
Linuroh/MCPA 0.3+0.6 6.5 § 72 e
) Lin/metribuzin  0.2+0.1 8.0 . 36d 347 a
Metribuzin 0.3 8.8 Se < ‘3464 :
_'Chickweed control was scored on s scale of 0 to 9. (
INumber s uithin oolums followod by the ssme lctter ‘are not ~.,

significantly different at the 95% Tevel aecording
Dunctn's mltiple rango test. ‘
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f”ubi. W. 17 cmtrol of mmmna in c:mq&.: WW -  .

" kg/ha s
. Wasdy™ contro! 0 ‘23;_3';51@ |
DPX 4189 0.02 7.5 3.3 . A-g
C . -0.08. 90 5.0 It cd
| ASB33/MCPA. - 0.640.3 7.8 1.5 mgu
Bromoxyni 1/MCPA  0.340.5 6.8 2.5 Thw
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Cyanazine/NCPA  0.3+0.8 3.0 1.0 '? ‘ 29! ¢
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V. Discussion and Conclusions

Chickweed seed lost dormancy quickly when stored moist
at 4°C, Thih condition exists 1n the field in early spring .
and fall so high germination could be expected following ‘
these periods The optimum temperature for germination was
15 to 20%C, but good germinatfon.was glso observed at 10°C.
In ‘the spring, temperatures aré rising énd dormancy usually
has been lost under the prevailinngOOI: moist condi tions SO
it is not surprising that 2 germination peak is observed in
the spring. High tempera U;Eé ifhibit germination thus ‘fewer
seeds genmigate during the éhmmer; As temperatures drop

 there may again be a flush of germination in the fall. Fresh

| séed; produced during the summer are likely to be dormant.

<

Cool, moist'conditions suitable for dormancy‘loss are
éncéuntered in the fall, but the temperatures following that
period are low and, therefore, it is unlikely th;t these
seeds w¥#1] germinate before spring @

Nitrate added to the soil at a- rl&p equivalent to 60 or
é50 kg/ha of N resulted in germination greater than 70% in a
séil low- in nitrate. This could be considered .in a chickwéed,

"control program. If high rates of nitrogen were to be

applied perhaps timing of the application could be used-to
enc;uﬁage chickweed germination at a time when the seedlings
could be controlied. , °

Field-grown plants f lowered 40 days after emergence and

pod and seed development,was rapid. The plants appeared to

< 96
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be dead by mid-July but new branches arose and the plants
produced a second crop of seed in September. Chickweed)is
well adapt to a short growing season, but it o able

\

‘to take advcntage of favorable conditions in th Its

indeﬂé}minate flowering habit makes control of chickweed for
prevention of sS:d production a concern throughoqflthe
growing season. Although it is not likely th hickweed
will survive as a'wintér annual in ncrlhycenffzj Alberta, it
was able to survive—and grow at.freéking temperatures in the
spr%ng and fall, thus extending its season, for seec |

production and enabling it to get an early start in the

a Spring.
*

Chickweed is tolerant of low light intensities and,
therefore, can be expectcd to produce seed even where plants
aEe growing under a crop stand. As light intensity
1ncfeases. branchingvand dry weight production increase and,n
therefore, seed product%on also will increase. This,
combined with its preferenCé for moist locations, may
account for the success of chickweed in gardens where crops
are grown in fows that allow good light penetrat{on. and
where water is applied regularly.

Chickweed growth was decreased with increasihg
temperature in a growth cabinet; however, a cons tant
temperature invthe growth cabinet would be comparable to
considerably higher temperatures in the‘;ield where
temperature fluctuations and shading would modify the _
effect.ﬁHigh temperature is not likely to be limiting écr'



98

. chickweed growt* in Alberta but it seems unlikely that the
weed will Sbread into the southern part of the province as
it does not adapt well to low soil moisture conditions.

In pot experiments, chickweed showed the ability to
reduce barley yields, especially when it emerged 2 weeks
before the barley. Under. common agronomic practices in

north-central Alberta, weeds emerge at about the same time

as the crop eicept‘ih the case of winter annual crops which

are not common in this area. Chickweed was not nearly as
competitive when it emerged with the barley but increasing
dens1ty increased its conpetitweneSs In many farmers'’
‘fields where chickweed is a problem, it emerges at very high
densities and could, therefore, result in losses in barley
yield. No field studies were under taken, but observations of
rapeseed in competition with heavy stands of chickweed
&nfirmed that the wee&’could reduce yfelds of that crop in
the field.

Wet conditions that prevent or delay spraying
operations are ideal for chickweed growth and may result in
crop yield losses where the weed is not controlledr Regrowth
of chickweed in the fall can also cause mechanical problems
in hardssting operations. If combining is delayed due to wet
~ weather, such as in the last few years chickweed will grow
through the swaths and make it difficult to pick them up

- later,

Chickweed has become a serlous problem to farmers in

'north -central Alberta in recent years. It is well adapted to

F
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growth in this climate as - the period from emekgence to seed
production is short and it is able to survive eezing
temperatures. Chickweed does best in oool moist \locations

yaet
e

| ., 80 it is not likely to become. a ser{ous prothem in\ southern

Alberta except possibly 1n 1rrigefed fields It oes not

survive as a winter annual in north-central Alberta a
tﬁél\efore its competitive ability is limited somewhat it

needs a head start for maximum competitiveness with barley.
\ .



. " ] 100

. a/};;////aibliography

\
[N i\

1. Alberta Weed Advlgbry Committee. Guide to Chemical Weed
‘Control in Alberta. Alberta Agriculture Agdex
100/641-1. 91pp. | )

2. Andersen, R.N. 1968. Germination and establishment of
weeds for experimental purposes. W.F. Humphrey Press
Inc., N.Y.. 236pp.
¢ AN

l

3. Anon. Alberta Reﬁulafion 147/73 The Weed Control Act.
'1973. Government of Alberta, Edmonton.

4. Anon. 1979. Guide to Chemical Weed Control .ih Alberta -
‘ Cereal and Oilseed Qrops.“Alberta Agriculture. 20pp.

_ T ' .

5. Baskin,"J.M. and C.C. Baskin. 1876. High temperature

_ requﬂrement for afterripeni in seeds of winter
annuals. New Phytol. 77:619-624.

6. Baskin, J.M. and C.C. Baskin. 1979. Promotion of
germination of Stellaria media seeds by light from a
green safe lam;//New Phytotl.. 82 381-383.

7. Bleasdale, J.K.A. 1960. Studies on plant competition. in
J.L. Harper ed. The Biology of Weegls. Blackwell
Scientific Publications, Oxford. \ :

8. Clapham, A.R., T.G. Tutin and E.F. Warburg. 1952. Flora
\ o; the Br1t1sh Isles. Un1ver51ty Press. Cambr idge.
1591pp. ,

\
9. Collinson, A.S. 1977. Introductton to WOrld Vegetation
George Allen and Unwin Publishers Ltd., London.

201pp.

10. Corns, W.G. 1960. Effects of gibberellin treatments on
germination of various species of weed seeds. Can
J. Plant Sc. 40:47-51.

o

o

11. Crockett, L.dJ. 1977. Wildly Successful Plants. Coilier



N 101
Books, New York. 268pp.

12. Darlington, .H.T. and G.P. Steinbauer. 1961. The 80 year
period for Dr. Beal's seed viability experiment Am.
J. Bot. 48:321-325.

. . 183. Dew, D,A. Personal communication.

14, Duer, 1. 1973. Factors affecting the germination of
seeds of Stellaria media under laboratory.
conditions. Pamietnik Pulawski 57:153-166. (from
abstract 707, C.A.B. Weed Abstracts, 1975) - -

15. Egley, G.H. and J,M. Chandler. 1978. Germination and .
viability of weed seeds after 2.5 years in a 50 year
buried seed study. Weed 8Sci. 26:230-239.

16. Elliot, H. 1980. Medicinal herbs of Alﬂerta Alberta
Magazine 1:21-25.

4

17. Fawcett, and F.W. Slife. 1978. Effects of field
applications of nitrate on weed seed germination and
dormancy. Weed Sci. 26: 594 596

18. Foglefors, H. 1872. The development of some weed species

) under different conditions of ight, and their
competitive ability in barley stands 13th Swedish
Weed Conference pp. F4-F5. R

19. Foglefors H. 1977. The competition between barley and
~ five weed species as influenced by MCPA treatment.
Swedish J. Ag. Res. 7: 147 151.

{ vr——

20. Gibson, D.I. and A.D. Courtney 1977. Effects of Poa
' trivlalis, Stellaria media and Rumex obtusifol fus on
growth of Lol ium perenne in the glasshouse Ann
Appl. Biol. 86:105-110.

21. Holm, L. G., D.L. Plucknett J.V. Pancho and
: J.P. Herberger 1977. The World’'s Worst Weeds -
Distribution and Biology. University of Hawaii »
Press, Honolulu. 609pp.

-




2.
23.
24,
25.

26.

27.

28.

.
y I 102

(I .
b ,

Holm, L.G., J.V.%ancho, J.P. Herberger and
- D.L. Plucknett. -1979. A Gepgraphical Atlas of World
Weeds. John Wiley ang Sons, New York. 391pp.

King, L.J. 1966. Weeds of \the World : Biology and
Control. Plant Sci. r.'InterscienCe Publishers

Inc., New York., 526pp.\

1

\

‘Komatsu, A. 1970. Ecological studies of Stellarla media

and S. neglecta. Mem. F c. of Sci. Kyoto U. Series
of Biol. 3:13-21, b

|

Kozhevnikova, S. L. Makhaeva. 1974. The germination
biology of seeds™of overwintering weeds.
Botanicheskii Zhurnal 59:1059-1062. (from abetract’
3032, C.A.B. Weed Abstracts, 1975) B

Lawson, H.M. 1972. Weed competition in transplanted
spring cabbage. Weed Res. 12:254-267.

Mann, H.H. and 'T.W. Barnes. 1950. The competition ,
between barley and certain weeds under controlled
conditiofis. IV. Competition with Stellaria media.
Ann. Appl. Biol.’ 37:139-148. |

Moss, E.H. 1959. Flora  of Alberta. University of Toronto
Press, Toronto. 546pp. '

-
/

- Ohwi, J. 1965. Flora of Japan. Smithsonian Institution,

.- Washington, D.C. 1067pp.
© : 4

”“:]ychenKQv T.K. and J.B. Harrfngton. 1934. Competitive:
efficiencyzyf weeds and cereal crops. Can. J. Res.

Lo f0:77-94.

; B.M % Effects of environment after sowing
priability. Paf.H. Roberts ed. Viability of
8. Chapman and Hall Ltd., London. ,

FDermancy: a factcr[affectin? séed
¢ gBil. In E.H. Roberts ed. V ability
man-and Hall Ltd., London. . . -

Bl



103

33. Roberts, H.A. and P.M. Feast. 1973. Emergence and -
longevity of séeds of annual weeds in cultivated and
undisturbed soil. J. Appl. .Ecol. 10:133-143.

34 s Roberts, H.A. and P.M. Lockett. 1975. Germination of
buried and dry stored S of Stellaria media. Weed
Res 15 199- 204 :

35. Roberts, H.A. and M.E. Ricketts) . Quantitative
“relationships between weed flora after cultivation
agdzégezgged populat1on in the soil. Weed Res.

1 ) -

36.”Sages, G.R. 1968. Factors affecting the outc of
. competition between crops and weeds. Prod. British
‘Weed Contr. Conf. 9:115 -1162. '

37. Salisbury, E. 1974. The variat1ons in the reproductive
organs of Stellaria media (sensu stricto) and allied
species with special regard to their frequency and
prevalent modes of poliination. Proc. R. Soc
Lond. B 185:331-342..

o o

38. Salisbury, F.B. and C.W. Ross. 1978. Plant Phys1ology
2nd edition. Wadsworth Publ1sh1ng Company Inc.,
. Belmont _CA. 422pp. :

%39, Schimhf, D.J. and '1.G. Palmblad. 1980. Germination .
response of weed seeds to soil nitrate and ammonium
géthsgnd glthout simulated overwintering. Weed Sc1

. 1 19

40. Scoggan, H.J. 1973. Flora of Canada Part 3. Nat1onal
- Museums of Canada, Ottawa 1171pp

-
4

41. Scott, R.K., S.F. Wilcockson and F.R. Moisey. 1979. The
effects of time of weed removal.on yield of sugar
beet J. Agr Sci., Camb. 93: 693 -709.

42. Szczawinski, A.F. and N.J. Turner. 1978. Edible Garden :
, Weeds  of Canada National Museums of Canada, Dttawa

‘ 184pp ) ) | | | E | ii




43,
44
45..
46.
47,

48.

49.

50.
59
52.

53.

104

-

Taylorson, R.B. 1970. Changes in dormanéy and vfab15ity
of weed seeds in soils. Weed Sci. 18:265-269.

Taylorson, R.B. 1972. Phytochrome controlled changes in
dormancy and germination of buried weed seeds. Weed
Sci. 20:417-422.

Taylorson, R.B. and $.B. Hendricks. 1977, Dormanby'in
seeds. Ann. Rev. Plant Physiol. 28:331-354.

v

' Thurston, J.M. 1960. Dormancy in weed seeds. In

J.L Harper ed. The Biology of Weeds. Blackwell
Scientific Publications. Oxford. '

Toole, E.H. and E. Bfown. 1946. Final results of the
3uvgl bgried seed experiment. J. Ag. Res.
2:201-210.. :

Ld

Turkington, *R., N.C. Kenkel and G.D. Franko. 1980. The
biology of Canadian weeds. 42. Stellaria media (L.)
Vill. Can. J. Plant Sc. 60:981-992. :

Walkey, D.G.A. and J. Cooper. 1976. Growth of Stellaria
media; Capsella burse-pastoris and Senecio vulgaris
plantlets from cultured meristem tips.” Ptant Sci.,
Letters .7:179-186. .

Welbank, P.J. 1963. A comparison of competitive effects
gf sg?e ggmmon weed species. Ann. Appl. Biol.
1:107-125,

Wesson, G. and P.F. Wareing. 1969. The role -of light in
the germination of naturally occurring populations
of buried weed seeds. J. Expt. Bot. 20:402-413.

Wesson, G. and P.F. Wareing. 1969. The induction of
light sensitivity in weed seeds by burial. J. Expt.
Bot. 20:414-425. :

Whithead, F.H. and R.P. Sinha,. 1967. Taxonomy and
taximetrics of Stellaria media (L.) Vill,, 'S. .
neglecta Weihe and S. pallida (Dumort.) Pire. New
Phytol. 66:769-784. '

g

—_—



J?' . '_ - 1 05
, ‘ R A\
54. Wiese, A.F. and C.W. Vandiver. 1967. Soil moisture :

effects on the competitive ability of weeds. Weed:
" Sci. 18:518-519. ,



