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Developmental- Physiological Studies on Weeds (1)

Germination and Photoperiodic Flower Initiation
in Beggar-ticks, Bidens frondosa LINNAEUS

Mamoru SUGINO and Kaoru ASHIDA
Synopsis

Some developmental-physiological characteristics of an alien weed, beggar-ticks, which is
at present wide-spread in our country and familiar to us with its rank growth and the annoying
tick-like seeds are investigated in the present study.

1) The germination of beggar-ticks seeds are favoured by relatively high temperature. They
cannot germinate below 20°C and have an optimum germination temperature of around
35°C.

2) A definite pattern of seasonal changes in germination of the seeds was observed in the
monthly germination tests. They germinate partly in the months from March to August
and stay dormant in the remaining months. At 35°C, however, the seeds harvested in
the previous year cannot maintain complete dormancy throughout the year.

3) By removal or chemical rupture (by means of sufuric acid) of seed coat layers, or by
washing or bathing the seeds for a day, the germination of seeds is improved remarkably.

4) The seed diffuzate inhibits the germination of the intact seeds but not the seeds deprived
of seed coats. Further investigations are required to clarify the mechanisms of inhibition
occurring in the seed coat.

5) Germination of the seeds, especially those of the dormant seeds shortly after harvest, is
remakably facilitated by application of gibberellic acids.

6) The flower initiation of beggar-ticks plants never occur under condition of total long days.
They require at least three days of eight hour’s photoperiod for flowering and the critical
day length for the short day induction appears to be between 12:45 and 13 hours so far
as the present investigation goes.

7) The plants with fully developed cotyledonary leaves are the most sensitive to the short
day induction. They initiate visible flower buds in two weeks after the short day treatment
for one week.

8) The germination (or the dormancy) of beggar-ticks seeds are controlled by many external
and internal factors and it may be thought that in the field they germinate partly and
sporadically in the season. On the other hand, the flowering of beggar-ticks plants are
controlled principally by the short photoperiods and the flower initiation occurs
simultaneously in the population when the day length becomes short enough to induction.

* B RHEE R FEMRE Lab of Plant Physiology, Dept of Agriculture . Kinki Univ., Higashi- Osaka, Osaka 577, Japan'
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Fig. 1.
A intact plant, B: branch showing flowers, C: seed (achene), Tl: terminal
bud with leaf initials, Tf; terminal bud with flower initials.
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Beggar-ticks, Bidens frondosa LINNAEUS.
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Table 1. Size and weight of the beggar-ticks seeds in storage. All seeds were measured on the 29th of

December 1972.

Dates of Storage Sizes (in mm) Fresh weights
in mg of
harvest Conditions Length Width 1000 grains
Nov. 16, 1965 Room air 56+ 1.0 23403 1717
Dry box 57x1.1 22%03 1732
Nov. 11, 1966 Room air 6.0%1.3 23%04 2727
Oct. 20, 1967 Room air 54+0.7 23+04 1753
Nov. 7, 1968 Room air 6509 21105 2079
Nov. 13, 1969 Room air 5008 2003 1275
Dry box 5.5%09 1.8%0.3 1543
Oct. 12, 1970 Room air 58107 2.0+0.3 1997
Dry box 6.0+0.38 19+0.2 2007
Nov. 10, 1971 Room air 6.1+1.0 23+04 2429
Dry box 59+1.0 2404 2981
Nov. 5, 1972 Room air 54+1.0 21203 1896
Dry box 53%0.8 22%03 1851
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Fig.2. Germination of the beggar-ticks seeds in 30 days
at the monthly seedings. The seeds were collected at
the 13th of November 1969 from a field population
in Yao city. At the begining of the months from April
1970 to February 1971, the seeds were sown on moist
sand in 90 mm petri dishes and placed on the side
table near the window of west side in a room.

Fig.3. Germination of the beggar-ticks seeds in 30 days
at the monthly germination tests from the begining of
the months of February 1971 to the January 1972.
The seeds were harvested at 4, Nov., 1970. The seeds
sown in the petri dishes were placed in the thermo-
statts with controlled temperature of 10, 20 and 30°C
and in the room (without controlled air temperature),
respectively.
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Fig.4 Germination of the beggar-ticks seeds in 10 and 30 days at the monthly germinatio_n tests fro{n :Iune
1971 to May 1972. The seeds harvested in both the year of 1969 and 1970 were sown in the petri dishes

and then placed in the thermostatts with controlled temperature of 30, 20, 10°C

respectively.
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Fig.5. Germination of the beggar-ticks seeds kept in the different storage
conditions. The seeds were harvested at the 10th of November 1971 from
a field population in Yao city. They were sown in the petri dishes and placed
in a thermostatt with a controlled temperature of 35°C. ‘
* The seeds were washed in tap water for a day before seeding.
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Fig.6. Effects of the seed precondi-
" tionings on the per cent germination of
8 = beggar ticks seeds at 35°C. The seeds
S 60 . _Eg used were harvested at the 3rd of
g E"‘ November 1970(A)and the 10th of the
g g ; Z November 1971(B). Prior to the
5 3S g germination test conducted on the 10th
O 40~| i o = of December 1971, the lots of seeds
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were either soaked in running water or
dipped in a bath without further heat-
ing for a day, or after dipping into the
solution of 30% or 60% sulfuric acid
for ten minutes, washed in tap water,
or deprived their seed coats.
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Fig.7. Effects of the seed diffuzate on the germination
rate of beggar-ticks seeds. The seeds were harvested
in 1970 and the routine germination test was con-
ducted on the 10th of December 1971. A standard
test solution of the seed diffuzate was prepared by
dipping the 10 gr of seeds into the 150 ml of distilled
water for three days. Before the test, the intact seeds
and those of deprived seed coats (naked embryos)
were washed in running water for 24 hours and then
sown on the sand moistend with the variously dilluted
test solutions, respectively in the petri dishes.
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Fig.8. Effects of the gibberellic acid(s) (G A) on the
rate of germination of beggar-ticks seeds. They were
harvested at the 3rd of November 1970 (A) and the
10th of December 1971, all the seeds were sown on
filter papers moistend with tap water, 1, 10, and 100
ppm solutions of GA, respectively in the petri dishes
and placed in the thermostatt with a controlled
temperature of 35°C.
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Table 2. Effects of photoperiodic treatments on the
per cent flowering of “young’ beggar-ticks plants.
The plants of a uniform size were collected from
a fiel population near Kinki University, (Osaka, on
the 14th of July 1969 and transplanted in sandy
soil in plastic pots. They had developed to an
average 2.6 nodes at the 28th of July when the
photoperiodic treatments started. After the inductive
treatments all plants were kept under long days.

Photoperiods  No. of % of the plants with flower
Days (of the plants buds in days after the start
induction) of induction
0 21 28 60 days
Long Days 7 0 0 0 0
8h — 1D 7 0 0 0 0
8h - 3D 7 0 0 85.7 85.7
8h — 6D 7 0 71.4 100 100
10h — 6D 7 0 85.7 100 100
12h — 6D 7 0 429 100 100
14h — 6D 7 0 0 0 0

* Long day was consisted ot natural day and supplem-
cntal night illumination by incandescent lamps.
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Table 3. Effects of photoperiodic treatment on the per
cent flowering of “old” beggar-ticks plants. The
plants were germinated on the 30th of April and
grown under long days to have about five nodes on
the 22th of July 1970, when the treatments started.
After the inductive treatments the plants were kept
under long days.
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Table 4. Effects of the photoperiods on the per cent
flowering of beggar-ticks plants in the different
growth stages. The plants were collected from a
field population and grouped into three classes
according to their growth stages. On the 22th of
May 1970, one lot of plants in each stages were
subjected to 8-hours short day (SD) for seven days
and then kept under long days. Other lots of plants

were kept under either natural day length (ND) or
long days (LD).

Photoperiods  No.of % of plants with flower buds in
Days (of the days after the start of induction
] ) plants

induction) 0 28 35 42days
Long Days 6 0 0 0 0
Natural Days 6 0 0 0 0

8h —~ 2D 6 0 0 0 0

8h - 3D 6 0 0 0 0

8h — 4D 6 0 0 16.7 16.7

8h — 5D 6 0 0 0 33.3

8h — 6D 6 0 33.3 S50 50

9h - 6D 6 0 16.7 33.3 33.3

10h — 6D 6 0 16.7 33.3 333

11h — 6D 6 0 16.7 100 100

12h — 6D 6 0 0 100 100

12%h — 6D 6 0 0 83.3 83.3

13h — 6D 6 0 0 0 0

13%h — 6D 6 0 0 0 0

Growth % of the plants with flower
stages Photo- No.of buds in days after the start
(No.of periods plants of induction
nodes) 7 21 28 40 52 days
I* SD 12 0 100 100 100 100
ND 12 0 0 0 0 0
2.2) LD 12 0 0 0 0 0
SD 11 0 0 40 60 100
it ND 10 0 0 0 0 O
& ¢p 100 0o 0 0 0 O
SD 19 0 0 0 0 32
1 ND 19 0 0 0 0 o
@3 1p 19 0 0 0 0 o

* The plants had an average node number of 2.2 and
fully developed cotyledonary leaves at the start of
the induction.
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BT AEHORARME 2, ZOEMOE R
EOBEIIEWTHEAND DI, ROERY(TE -
7-. 19714 4 H24H, 5HI15H, TH1HORE -~
ARERICIRTE L, BFL-LDE2Ry MIBREL T
HEECTET, REBREDELZ23DO2D7V—70
WA RS L~ 19714 7 H22H, EHEGY 5 2
RERHIZ B VT, Lok b FVEWE, EfE%R12H
HOTEFBRLIEAVOSEMTHY, o5&
LEVWLD, BFKRTBHHED 6 Eiz THMUAD
B OKREDKEMTH 7. TREDEMORL 558

BElg o+ 2fEFE2{LRIG %, Table 5 1277

F&D 1) FFEIEKTERBEOL DI, £DMKE
DHEARL LD LD VE HENSCHZE L EF b %
RUA. 2) UL, FEIETERLT, &512
QEMIOAZEL L OE DI 5T, IRRHEMIZE
{h-oTwb, 3) 4FL E6EE THRE L @Y
i, “REVT (2L 8EEM) FH KXV L RWEH
(1 2 12050 1L RIBLTWwA, 4) 741
H S SHORRERARIL, ZOERTCLAE
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Table 5. Effects of the photoperiodic treatments on the per cent flower initiation
of beggat-ticks plants in the different gorwth stages. On the 12th of July 1971,
the plants were subjected to the different photoperiodic inductions and then

kept under long days again.

Seeding dates 1 July 15 May 24 April
Growth stages cotyledonary 4 nodes 5 nodes 6 nodes
No. of plants 10 12 4 8
Days from the
start of induc- 27 65 27 65 27 65 27 65
tion

LongDays 0 0 0 0 0 0 0 0

6h — 3D 0 0 0 0 0 0 0 0
= | 7n - 3D 0o 0 o0 o0 0 0 0 0
5. |81-3D o 0 0o 0 0 0 0 0
5 5| 8h— 4D 0 0 0 0 0 0 0 0
é % 8h — 5D 00 000 0 0 - - 0 o0
< &5 | 8%h-4D 0 75 0 0 0 0 0 0
%5 [12%h-6D 100 100 75 100 100 100 100 100
2 |1216h-5D 0 0 0 0 100 100 100 100
3? 12%h—6D 90 90 0 72.7 100 100 75 100
%% 12%h—6D 40 70 91.7 100 — — 100 100
S g |13h - SD o 0 o0 0 0 0 0 0
&% 1130 - 6D 0 0 0 0 0 0 0 0

13%h-6D 0 0 0 0 0 0 0 0

120 7X)HhE ¥ rHOEOMIEILLESBE
B BUET & shiEd & D BRRIEDE N,
HEORHMOBNIEZEDEDND, b5 0L, FH
WMEBOER*ZIAEDETIZL>TEDL L E
IPEFEND DI, WERELS IHWEFTCHEFL
PG A RATE Y NZBELE. 2hb
Fig 9 AR T £ 510, RIBO—ORRIES
BRLTHAEREL-LD, EBO—ORHAL E
MARL THEARELZLD, BLUREXD IS
o— T2, 197046 7 H228 A 5 7 HIE 8 BRR%E

HYUBEZ2 L, 20%BEL IZE&XOFEHIIEICKRIEL
EHFZ0E 1L, RHETIZBEWA Zhod
IO FESLDFER % Table 6, L UFig 912
RY. ZOEBROGHETIE, wThoBebsEaI
s L TIEEDbE U, ¥OEMIck 2HFE 421
Lok, BANBEREOEDOZVAED, -5
CTEHESEAH S5 (Table 6). LA L, TEHH
ZoWTIE, RAEL D HMAEDHH, D
£, BEAEFH>VAERF, £0ELDOREHEHI A
s5hr (Fig 9).
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Fig.9. Flower initiation in the beggar-ticks plants
subjected to a short day induction to the leaves at
different (node) positions (see the explanation in
Table 6).

Table 6. Effects of the photoperiodic induction on the
beggar-ticks plants with the leaves at different (node)
positions. The plants having a uniform size and nine
node number were collected from a field population.
They were grouped into three classes by removing
the leaves as follows,

T: all the leaves except a pair of top (young,
immature) leaves were removed.

B: all the leaves except a pair of basal (old, mature)
leaves were removed,

W: whole leaves were remained. From the 22th to
28th of July, 1970, they were subjected to
8-hours photoperiodic induction and then kept
under long days when half of the palnts in each
classes were removed all the leaves developed.

Leaf posi- Leaves No.of % of the plants with
. after the flower buds in the
tions induction plants days after induction
0 14 28 42days
T attached 4 0 0 25 100
detached 4 0 0 50 75
B attached 4 0 0 0 100
detached 4 0 25 50 75
w attached 5 0 0 40 100
detached 5 0 0 100 100
N = ®

T, MYOBBEEGE THS. LERIIARL
EEHCREREAOET L -ODKRBETH S
BT (%) ORIRIZE -7 TIEEIEIR, 278
Fid, EE L CEEREAENLVEDO, 2hE
NOBIBEG T 2 8CAEICOMETH 5. &
SlzE 7, EL OREEWOETO LD, AHBY
BEKIIEST, KIRMEDD R o280 P2 0T

By, FEEHO £ <L, B2, FEEE B
E¥NTY, 2EST LR IZEFEY, EHEMN
CIRILCEF LT, BFROMERBFOALTESIZ
FHATVWE, ZOXI EED»L, HEEMOET
T, TEELBBERMGOEIZG LT, RBIRE
£, BEIMHOLL APRITHY, LhLd,
ZhiE, 1 H>0OWEWIZEWT, one point Tk 7% <,
many points DHEZFEIHIEENI H 2 - E L 5N 5.

T ORFE, KIROMBIZOVWTIE, ZhHPER
MELE LTROTENRBOPLTVEVI HEH5T,
ELOFEF B ENTVE O, DL 2GR, S,
W, BTIoBT2KEORNZ Y Pa—LD L L
AL, KRBT AL, 1) KPLBRIIxdT 3566
(permeability) 12k 5#I#). 2) #HME L2 &
A DORERABME LS8, 3) WEMICRKRD
MEAIZ A2 L2k 5408, 23iishnsa L
AL, ZhoORBERIBERIL, K BR BE,
K, (CEWE, BMOER GERHEELZE) St
RGO H S5 HHNIZENT, HEMESLZ OEEIR
BBIZE D, 20HE, BEFEIIERTHS .

KICHE, HiIc—FEREORTEL, FTEIE(IC
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ZOEHHIKGIE, BMEOBELIIEL Y, FEM
MewzEh, 206D, £ ORI (edaphic)
BBEAEOELABLT, ML, L DA —ICH
L (FHLT) £ETS. 2L0MEHO, 2Ok
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5N 5.
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