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Developmental-physiological Studies on Weeds (II)
Flowering Response of Begger-ticks,
Bidens frondosa LINNAEUS, to Long and Short Days

Mamoru SuciNo* and Kaoru ASHIDA*

Synopsis

Beggar-ticks is a non-native weed distributed widely in Japan. The plants within one field
population flower simultaneously in the autumn. They initiate flower primordia in the latter part
of August and flower toward the end of September in the Osaka district.

We studied the flowering responces of plants to the length of the day. Results showed that
beggar-ticks is a qualitative short-day plant. When young plants were exposed to a short
photoperiod for more than three or four days, even cotyledonary seedlings initiated flower
primordia that were visible 10 to 20 days after the first short day, but they remained vegetative
under continuous long days. The critical daylength for short days seemed to be about fourteen
hours.

When the number of short days was insufficient, flowering did not occur (with one to two or
three short days). The percentage of plants that initiated flowers was low and their flowering
stage was not advanced when long days followed short-day treatment of less than ten to twenty
days.

A long day intercalated into the inductive short days sometimes accelerated the flowering,
suggesting the formation of some stimulative precursor or the other substance during the long day
too short to inhibit flowering.
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3 4 5
Value Description of Value Description of
flowering stage flowering stage
0 Vegetative terminal 3 Elongation of internode

with leaf primordia

+ Reproductive terminal
(0.5) with flower primordia

1 Flower buds enveloped
in involucre
2 Opening of involucral

scales (leaves)

under the involucre

4 Swollen head before
anthesis

5 Anthesis

6 After anthesis

Fig. 1. Flowering stages and value assigned to development of the flower primordia

in beggar-ticks plant.
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Fig. 2. Development of flower primordia on shoot
apexes of beggar-ticks plants growing in
three field populations in Higashi-Osaka.
Yao. and Nara cities. (ca. 34 N). Vertical
bars show the standard deviation.
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Fig. 4. Effects of daylength on flowering of beggar-ticks plants at the five-node stages
with ten expanding leaves. All plants were kept under long-day illumination
before photoperiodic treatment started on April 15. 1976 and were returned to
long-day illumination after seven days.
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Table 1. Effects of short-days on flower initiation of beggar-ticks plants at

different growing stages.

Growing stages No. of % of plants with flower initials on certain
(Days after short days after the start of the short day
germination) (N) days
10 20 30 40 50days
(10) 3 0 0 0 0 0
(10) 4 0 30 30 30 30
(10) 5 0 40 40 50 60
Cotyledonary (10) 6 0 70 80 80 80
stage
(9 days) (10) 7 40 90 90 90 90
(10) 8 70 100 100 100 100
(10) 9 60 100 100 100 100
(10) 10 50 80 100 100 100
(5) 3 0 0 0 0 0
(5) 4 0 0 0 0 80
Three- (5) 5 0 20 20 40 100
node stage (5) 6 0 80 80 100 100
expanding (5) 7 0 100 100 100 100
leaves
(23 days) (5) 8 40 100 100 100 100
(5) 9 100 100 100 100 100
(5) 10 100 100 100 100 100

All plants were kept under long-day
short-day (8-hour photoperiod) treatment started on June 19, 1974, and returned
to long-day illumination after the times indicated.
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Fig. 6. Effects of five, ten, and thirty short days on flowering response of beggar-ticks
plants at the two-node or eight-node stages. All plants were Kept under
long-day illumination before the short-day treatment started on July 24, 1973,
and were returned to long-day illumination after the number of days indicated.
Vertical bars show the standard deviation.
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Table 2. Effects of the long days (LDs) intercalated between inductive
short days (SDs! on flower initiation of beggar-ticks plants at the

cotyledonary stage.

Photoperiodic % of plants with flower initials and flower-
treatments* ing stages (in parentheses) on certain days

after the start of treatment

20 30 40 50 60 days
LDs o o © © O
5 5Ds Gy Gy 62 6 @
7 5Ds %o Go Bo B0 G2
10 5Ds Bo Bao o B '8y
(1SD+1 LD) x10 o Be 6o Ga G2
(1 SD+2 LDs) x10 © o O O ©
(2 SDs+1LD) x5 Geo Mo Wa By B
{3 5Ds+1 LD) % 3 Bo Uy Bo 2o 2o
(35Ds+2 LDs) X 3 Gy o e e G2
(3 SDs+3 LDs) x 3 o ) © o o
(53Ds+1 LD) x 2 By o On Ba B
(5 SDs+3 LDs) x 2 by Go Ge Do G
(5 SDs+5 LDs) x 2 o 0y fom e o

* (1 SD+1 LD) %10 means that one long day was inserted after each short day

in a total ten short days. and so on.

All plants were kept under long-day illumination before and after the photoperi-

odic treatment started on May 23, 1976.
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DOFER, HYE, R (B X0, £, &BEF
FOMDINIRFIC LD BRELTERFICE R RE &
#L7z. SALISBURY (1963) 12 Z D X 5 & RIGH % 48
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Table 3. Effects of one or two long days intercalated between eight inductive
short days on flower initiation of beggar-ticks plants at the cotyledonary

stage.

Photoperiodic
treatments

9% of plants with flower initials and flower-
ing stage (in parentheses) on certain days

after the start of treatment

20
) 71
8 SDs (0.4)
N 94
1 SD+1 LD+7 SDs (1.3)
P s +58 o
3SDs+1 LD+5 SDs (0.3)
5SDs+1 LD+3 SDs 2
< (1.1)
7SDs+1 LD+1SD o
c g (1.1)
1 SD+2 LDs+7 SDs 0
X (0.3)
2 SDs+2 LDs+6 SDs f(58.3)
3 SDs+2 LDs+5 SDs }_3.1)
4 SDs+2 LDs+4 SDs i
S (0.2)
5 SDs+2 LDs+3 SDs 1(8.1)
6 SDs+2 LDs+2 SDs (r
. S+ (0.2)
o o 35
7 SDs+2 LDs+1 SD (0.2)

30

76
(1

100
(2

95

(1.5

100

k3

95

3.

79

(1.

68

(1.

26

(0.

95
(1

30
(0

63
(1
82
(1

40 50 (days)
83 83
.4) (3.3) (3.5)
100 100
.9) (4.5) (5.6)
100 100
5} (3.6) (4.4)
100 100
2) (4.3) (5.3)
100 100
2) (4.8) (5.3)
89 89
0) (3.3 (3.6)
89 89
0) (2.6) (3.2)
26 33
3) 0.9) (1.2)
95 95
.3) (3.4) (4.2)
30 35
.2) (1.1) (1.-2)
63 67
.2) (2.3) (2.5)
82 82
.8) (3.1) (3.3)

All plants were kept under long-day illumination before and after the photoperiodic

treatment started on July 21. 1976.
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Table 4. Effects of the number of long days intercalated in the middle of eight
inductive short dayvs on flower initiation of beggar-ticks plants at the
three node stage with six expanding leaves.

Photoperiodic % of plants with flower initials and flower-
treatments ing stages (in parentheses) on certain days
after the start of treatment
10 20 30 40 days
M 517 100 100 100
8 5Ds 0.3 (1.3 (2.9 (3.4)
e Ry 61 100 100 100
45Ds+1 LD+4 50s 0.8) (3. (3.5 (3.6
T s v T 59 100 100 100
§8Ds 12 LDs © 1 SDs 0.7 @D @8 (3.1
= T 15 100 100 100
1 8Ds+ 1 LDs -1 8Ds (0.4 (1.5) (2.2) (2.8)
e Bied-d4 €De 34 IE) 100 100
¢3Detikbetd s 0.2 0.9 210 (2.6

All plants were kept under long day illumination before and after the photoperi-

odic treatment started on May 1, 1977.

OREIFAPR 2+ 24 2, 120%0H) £ 14rFRIo iz, BHEE
ek S OB AN A S, UL, BloE
ERESHLY (7 Hebdy, 6 i EALER) T, 126%[45
SPE13EER E ORICIRAR O A S, £ 0K
HAP T3, BRSH A3~ 1505M, @2 7+
AUF1HEM L Wb L 2%, 20 X 5 A EEAYIR AR H
Ri, BAREOERSEOHAHE O THIZD
WY, —ANCEIE s 55T X9z, O LR
B, HASEOR, K, FRoRE oAy
DERZVIZEZLDLEZ SN, SHOBEHL
HWTHdIH,

Wiz, AW ERoEHRIBERE ML, R
Bzt ThiaonEusdb b, Fig. s, Fig. 6 B &
¥ Table LIz L9z, —#ic, FHEMpCE
i, FRCRaaRBRERIS L, B
0L XVBURICRIGT A, I EFTOERERT
13, SEEMIEIH 3 HA YO 1L 3 5MeTEN O ik
B8THY, 24 00EHT, B TG
RiG#Ex+, LivLass, ®HREHA20~3081C
54 L WEPOETREBOROIZLLLD ST, EU
TR I LA ETTT 5 (Fig. 6).

duz, EHAEC D E>uWTH Lz s EHRIS
DAERAMEI e % 2 5 = (Fig. 7, Table2), 1H®
R H#@E, Pro Ry 2 iflesiftsiz <, giokE
Eeh S 358 L T oo H RIS R & hnsiasy - i <
», BECE-TIHSHOEHHEOMIzEZ 5

flEOERE, L5, oo 8 LMK X
DY L0 A fE UG %2358 L 72 (Table 3,4),
LaL, 2 00MdgEEHM#IEZOEMCG2 50
f21H (Havid 2 H) oFE s« M+
A4, SHOEHZREZEIILAL, 72, 3H
MR, 2ORNICEA S SHOKHRE %
BIZT 252 L0HAH, 4 HOEHRMENR % iz
TR0,

PEDZ ol Tar, 7AV ALY T
HOBE, EARIBC L0 & U 2B LR IEER
HELTERL, ©ElTaz0c33~4HUE
OEAAHEELEEL TS, Zusxl TRHHBU
X AfERANE, E2xEOEMOESEIT2~3H
PEoMgEERALETH S, ZHTRBRBC X
DR S - E S, S Ha2ERRM3 HET)
2k AR EE KB HO RN 2 HET 2,
FRRTRELSACRATNERZ2 5 LICL5E
zZ2ohs, ¥7, 1BB8LUSESCE 2HOER
- Lo TR E N ME, £70K0Es, MH
HEERREORIZEHAAN S TR ERET 5 a6
HLHs, Z0xHHEAREERBRBOYEY
BRIz DL TiE, SH S SICEEMIZHRET L 20,

V ¥ & &
HHEOBRECEMICE# I A S DML
FAN s ¥y 7S, FHMICE -CTER 2
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Tae, HARALOHABEEOEES W, 8AT
BITEFMEstaE D, 9 H TFECBETET 5.

2D & D TR RIG % 2 A O TR 78 R PEE,
TEFEMERz L > THEL, HHBE, SA0#EH
BB L UEHRBC V2200 T52 572 £AH
WMOREER~.

NS DR, AR BRMMN A ENEEEY
(qualitative shortday plant) T&% D, EHTCRE
WM (DR eb 77H) KBERERTS, Ly
L, SHEflo®IHAE % 3, 4 HiTY &, TE¥ab
Riszs#d 2, R H T T, SaMKB%I0EE
IR MEEE E N, 30~408& BT 3.
AHPOEHRAD R, 7 HAFEOHE 13 126
EUBFfz & S 1tz 08, BABEOERENZ ¥ H
TR - Ebh s, 70, FEOERN
L 7:$hifimid, #n kb L EROEA HEYIEIC L
AT, FHUOEARBCN L T L AEIRICIRIGL T
TEHMER T 5. 8510, BHIZ X B ERRIGH,
FHEBOWHE, FicLDE8ED, 6~7HK
W3 EEE YRS O ST A A S A7z,

iz, TeRERET 2 EHRBRINL T, 20E
iz z ot ROR#OMFEEZIFARL L, 1HE
REEICED 2HDOERE, FOROEERRE
IEEAYITBEE Y, HBEC & EHRBGIR %8
S, 2HERIZIHMU EOESEEAR B, 0
HIOA a2 HROE BRI T2 THT
», FMET . JOER, KMo itRR
IRz BWT, EHEEC L2 e EDE (27243

RiE) L RBHIBC & 2 TERIDHEWE (F 72 i3HREE)
DOERBEERECET I 0, FhFh 3, 4H
E2, SHOBAERMBK*LBET2:E16hN0
5.

#H ¥
ARAFE BT, BHARZERETH > o FH
BE, REE—, @/IFE, HFXBLUINBERA
DEROBLI TR, SIRLLDBESE
&7T 5.
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