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Developmental-physiological Studies on Weeds ([Il)
Floral Stimulus Movement in and Effects of

Long Days on Flowering Process of Beggar-Ticks, Bidens frondosa LINNAEUS

Mamoru SuGino™ and Kaoru Asuipa®

Synopsis

The annual weed. beggar-licks, is a quantative short-day plant. The flowering process
was analyzed by preparation of experimental plants with different leaf or branch systems
and by their exposure to short or long days in different patterns.

We found that the flowering stimulus. florigen., seems to be produced in the leaves ex-
posed to short days for at least three to four days. The florigen needed to evoke a flower in-
itial in a vegetative bud is produced in sufficient amounts by one short-day leaf. The (lor-
igen probably moves from the induced leaf (source) to the receptor bud (sink) after assimila-
tion stream.

It seems likely that the inhibition of flowering by long-day treatment is not caused by a
specific transmissible inhibitor produced in the long-day leaf. The long-day leaf attached at
the upper node or on a branch inhibits flowering of the terminal bud simply as a result of
competitive blocking of the assimilation stream from the induced short-day leaf attached at
the lower node or on an other branch to the terminal bud.
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Table 1. Effect of removal of leaves, terminal buds, or stem parts immediately after
they received inductive short days (SDs) on flower initiation of beggar-ticks
plants with four pairing leaves. All plants were kept under long-day condi-
tions except for the short-day treatment started on May 8, 1975.

% of plants with flower initials on certain days af-

[nduction  Removal of : ter the start of shot days
(N) 10_ 20 30 40 50 (days)
Nothing (15) 0 50 87 100 100
4SDs Terminal bud (15) 0 63 100 100 100
AlSD leaves  (15) 0 7 s0 & 9
Nothing (14) 50 100 100 100 100
7SDs Terminal bud (14) 50 100 100 100 100
Stem part* (15) 30 43 83 90 97

» The stem was cut just above the undermost node with a pair of SD-leaves.
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Fig.1. Effect on flower initiation of beggar-ticks plants with three pairing leaves of removal of
leaves and terminal buds immediately after they received eight short days. All plants were
kept under long-day conditions except for the short days started on October 21, 1976.
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Fig.2.

Effect on flower initiation of beggar-ticks plants of shor t-dav treatment of the upper or low-
er leal pair and removal of the terminal bud immediately after cight short davs.

All plants

were kept under long-day conditions before and after the short dayvs started on October

15.1976.
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Fig.3. Effect on flower initiation of beggar-ticks plants of number of leaves exposed to short or long
davs. The pair leaves of the plants with five or six pairing leaves were removed except for
the upper one pair to three pairs before the short-day treatment started on October 21,
1976. All plants were kept under long-dayv conditions except for the upper part of plants
with the leaves exposed to short davs from 5 PM to 9 AM for eight davs.
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Effect on flower initiation of beggar-ticks plants of the removal of leaves or terminal bud

‘from plants with three pairing leaves immediately after eight short-days to the uppermost
pairing leaves. Only the uppermost leaf pair of each plant as wrapped by black light-proof

paper from

5 PM to 9 AM for the short-day treatment started on October 21.

1976. All

plants were kept under long-day conditions except for the short-day treatment.
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Table 2. Effect of a pair of leaves exposed successively to a total of seven short days
(SDs) on flower initiation of beggar-ticks plants.

% of plants with flower initials on certain

Short-day days after the start of SDs.
treatment B ) 30 40 50 60 (days)
a% Q$Q wlv
2SDs—2SDs—3SDs (8) 0 0 0 0
7SDs (8) 100 100 100 100
ey
7SDs (7) 86 86 86 86
7SDs (8) 75 75 75 100

= The top part of the plant with a pair of leaves was wrapped in light-proof black paper from
5 PM to 9 AM daily. All plants were kept under long-day conditions except for the short-day

treatment started on July 19, 1974.

O, BT TAMSETTHTMON T LR
LT2908% AL, RIS I MOEDRE LD
R EHE LA, K2 i3 ORI %R L7
LDELBEVHLDIZOWT, FhbH DM % 1T
ATSHBORALAEL L (RHA), ok
BEHTICEE (KRHE) FoHiZg (KR *
B L7 DERE LS DTN, B HAARG
1976476 JI15H & W IM4i L, #DOHIOH HuglZ 1 [X
8 ~ 9 fifkiZonT, KHE (KU D IMEH
EALFERFEM EFNE L. 08T Fig 6 1208
%5 ol

AUBRE D, B & WAL, B AL DIER SO
SEUCEBEIL T, 0RO ZRET BHER
ENTDHETDHEDI BT HI EHBHS
PTHAH. 7o, KAFELSLRVEG, LD
& DR EDAAL, BHMOTIEY» % Ww)ihid b
bDENLHEUENTH 72,

vV % =
RO NI LIZ BT, LR DL%H
AT H D, FTHAM L LB B+

WE ) DHFIE I N TERMIL R IT 2 &1
NCEDHLNIENTELIETHE . T,
ZDE D) BB RIVE  DOBIMEIEIZDOWT S, 6
AT HH A THARMIZ20~50 cm/hr Difi A5 ER
Ml S, Zoftiid = Ok O b4 7 O drif
HEICS LnwEunbin s,

LA L, Mt BT 5 I BC AL & — 4k
L DTH L, KW T8 (strain) 12 & W £ kIS
5 SNERIZWATWVDE, O LGS L
LT AREEFT, FRFIUHKEELE L LG G %
ML THAFL T BRI oOMIEO%E LT, &
LAWK THAH ).

1 EARBRME LT, 232K 1k
HOE LTILKATHT A A ¥ 74,
BRI HME LTHISATWA T L,
V, *AFEILEERELT, BHMEER, L&A
PRI D & FRFIAD L S hil), Bl
7 Al AT SN 5.

L) 7TANARY T2 rHOE RS0k

BNV T
AhiIE, 1 MO H T T I $THE S, 74



oc

HIERFRFIRA . 92175 (1988)

Table 3. Effect of short days (SDs) and long days (LDs) given to left (L) or right (R) leaf
in a pair of leaves on flower initiation of beggar ticks plants.

Lot Leaf Pholoperiodic treatment % of plants with flower initials
No. system* to each leaf of the pair on certain days after the start
of the treatment (N= 9 ~10)
B - ) ‘20 30 40 50(days)
L R L R
@ ‘4" 10SDs  10SDs 100 100 100 100
@ ltfv 10SDs  10LDs 50 60 100 100
® Kt'v 5SDs  10SDs 0 36 63 63
+5SDs
@ V\T,V 5SDs 5L.Ds 57 71 86 86
+5LDs  +5SDs
® v$V' (SD+LD) (LD+SD) 38 50 63 63
X5 X5
® l‘ 10SDs — 100 100 100 100
@ v;t (SD+LD) = 0 20 80 90
X5
® §g1 5SDs - 0 13 13 13
+5LDs

* The leaves of plants with four pairs of leaves were removed except for the uppermost pair.
All plants were kept under long-day conditions except for the short-day treatment started on
May 20, 1975.

A G EENL Y, FONERDIDIZ, L
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3 ~4 1 (BYOME 3 o) B AT
HoEbis.
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Fig.5. Effect on f(lower initiation of beggar-ticks
plants with two leaves of inductive short
days given to a leaf located on an node posi-
tion above or below a leaf exposed to long
days. All plants were kept under long days
except for the leaves given ten short days
starting on Scpt. 15, 1975.—: the leaf was
wrapped in black light-proof paper from 5
PM to 9 AM for the short-day treatment. =+
the leaf was kept under long-day conditions.

Table 4. Number of capitulum (flower) initials formed in the left (L) or right (R) bran
ches of beggar-ticks plants with two-blanch systems™35 days after the end of
seven short days started on June 25. 1973. All plants were kept under long-

day conditions except for the short-day treatment.

(N=8~9)

No. of leaf pairs on

branches during short
days
L R L
2 2 122
2 1 14.1
2 0 12.5
1 1 7.0
1 0 7.8
0 1
0 2 —
1 2 —

|’ll

R

12.4

3.1
5.8
7.0
3.8

No. of capitulum initials formed on branch

0o
L R

0.6 60

14.1 4.2

13.8 4.1

5.6 3.6

8.2 2.1

3.0 1.2

8.8 7.5

8.6 3.7

* . The plants were prepared by being cut at the top part just above the uppermost node
with a pair of leaves to produce two branches (L. and R).

** . Both the L and R branches had terminal buds
- The L branch had a terminal bud. but those of the R branch were removed

just before the short-day treatment started.
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Table 5. Effect of leaves on one branch (L) exposed to ten short days (SDs) and the pre-
sence or absence of leaves on the other branch (R) exposed to long days (LDs)
on flower initiation in each branch of beggar-ticks plants with two-blanch sys
tems.

A. The plants were grown to have three leaf pairs on each branches. All the plants
were kept under long-day conditions except for the L-branches. which were exposed to
eight short days starting on June 25, 1974.

Branch system and number % of plants with flower in L and R
of leaf pairs exposed to branches on certain days after start

SDs (=) or LDs(—D ) on of the short-day treatment
each branch

L R (N) 20 40 60 (days)

3‘&%3 (1) L 72.7 72.7 100

R 0 0 0

3%/ 0 (4) L 100 100 100

R 0 75 100

z‘&v{%l ( 6) L 77.8 100 100

R 0 0 0

2‘&\)‘/ 0 (9) L 66.7 83.3 100

- R 0 0 50

B. The plants were grown Lo two leaf pairs on each branch.
All plants were kept under long-day conditions except the L branch. which was exposed
to short days started on September 15, 1974.

2 4&55@ 2 (10) L 80 100 100

R 0 0 0
24}%5’0 1 (10) L 60 100 100
R 0 0 0
2‘3§§/ 0 (4) L 75 100 100
R 0 25 75

1432\(,/ 0 (1) L 25 50 50
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Fig.6. Effect of one pair of leaves exposed to eight short days on one branch with or without a ter-
minal bud on flower initiation of the other branch with or without one pair of leaves exposed
to long days in beggar-ticks plants with a two-branch system. All plants were kept under
long-day conditions except for the leaves treated by short days starting on June 15, 1976.
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K H SEASY) S B350, 1 H EOHIRIFhA 1
GER LN WD, SR OEAE A% i
HlAsH % (Fig. 5) .

ChaiLaKiIYAN & (1957) X, R VDL 2T
FAHE S 3 DRI, £ D NS DR A D
BHTE - THIMDB I EEHL ML, King
5 (1973) &, EHIZZOMiIORH AL KT
AR C L, {ERANMEATT AL 10 IEMICBIT L T
MBI R T S E2RRALT, SoMHE
F WA o ISR S AU E A LD S A A RO
WL (" CO2. "C-sucrose. 'H - glucose) D iisifi & {E
WA D WT AL KR fr- 70 FON, v i
BWTid, KHELZLBERDOMEIE, KAEDS

OLEI T O D UG AL O 8 A & O & P
IR T A WL BNDTH T, KEIZL BEF
G s BB L2 ThIwE ahi

FTAVAE YOG, B, KHEOHK
o &AL BIE DR S AT, +£H DRI O
LL A 2T AREEZLNA. TA )AL
SF IO 2 AR BWT, BHA DK
FWAMORN N B FEAL B GIZDAERM L, *
A AR AN o4 “AVAR Rad N F S RN S AOF (424, '3
IEASKIZ % B (Table 4. 5. Fig. 6) S &i1d, I &
PRTIITTn 5,

SO THHA+E 1L, | O L L H 0
ThHE, MICKHENE D> THHFIERE S
BL, F20o— s 0y sE, Whio
KHYEOH D KAHOEKEHEL N TT A At
YT EERN L STV,

T/, BHAMOF A F I (Fragaria) T AN %
ZKHENXDH A ERHTIZH D AR LR % I
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i3 2 2 ubie s (Gurrrioce , 1956) 7. Lo L,
FTANhE LT 7#uurhﬂMH.\"c'm&llm;; %
i-:nhduuhkifll:liu A SR (Table 5) L, F 7=
Py 280 54, BIHALPEEPR S LT, M
e 2L THBWTL, MEFEOENIEEE
POl L 2w (Fig. 4y .

BLEDZ Ede, ARiTiE, ol
LD, HELC L A R 2 RPN ¥ ok
HEANCT HUERLSENTHL., Lh T,
[ 2G50 us TROPVALE L4l A S 407 1 TS
FERCHILTF RN YL, Z DR DA e BRI H AL & %
fEMCER L E 2 O L AT A E o b %
WidrsZbilEbEEXZTHLEINWTHAI. 12720,
B LRI A A S T~ 2 HO e 2 & D
(E AR YL, Sl et — S A R
L4 DB VT 4 5 BOe S ORGE> e D 2 &
L, B S hTuwazed b Mt v,

vV ¥ & 8

TANAE Yy, FRERIIZIBVTE 3
—~ A4 L ORI & THE F b4 2 ok s 5y
WA T A, 2T, JIEkz 5 2 fL o
Wz O W o AL R & b o EBRh & AL
T, BB IR ek b0 7 ok A
DA% WA BRI AOM ) TH D,

1) BIHRE S 2228 (BHE) %PRAL
DA % WA W T Bty AKIIE 8Tl
Yl Y HJ&M M fEE L E L) A XA
ol b3~ A O 2L LT
%,

20 1 2OFIEd wdkiky) 2SS 2
20 1O T S feleR L E > THRI uc%
Lo L L, BHSEDGS b b FOH DG D
.

3 2 b BT, - OO N E R
DAL EALOAL OO AN E e S S, 4E
WL OB A ( Source ) A6 4 ( Sink )
AOMALIHOWAUNES Z & o T 5.

4) KHSEOGAEIZE D, BH Lm0
S OMEMCR IV E 2 ORI d B T 2 )
Wl SdLs, LA, 1 20T R -xoiid

452147 (1988)

ﬂ'&'?b“iﬁ)la EFOMIIH D R H L, FOEHE

THNHEOAWIC T WIF v, T/, OB
H,L‘_‘JdIJLﬁ HUL W S5z dy 23 (i, by
BB DU T T T o 7Bk e & uﬁ e
b.

MLEDZ Eho, AHIZHGD R T E 72
J<ll B2 & D AERCIIE, Ry e PR T O 1K

2EBDTIAL L, DGO LA, BN D
5O D HF~Oliini %, KH D0t
ol o & 0yl 280 LTHBID
EEZHND.
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