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Summary

Lots of the plants obtained from the seeds produced on a mother plant
with the standard form of Ambrosia artemisiifolia var. elatior were grown
from June 13 to August 30 at different ranges of temperature, those are,
natural outdoor temperature, nearly 20°C (lo-T) and 30°C or over (hi-T).
The first group of plants was furthermore divided into four lots, natural
day length (Control), early short day treatment (ea-SD), late short day
treatment (la-SD) and long day treatment (LD). The short day treat-
ments lasted 20 days with 8 hours photoperiod from June 19 for ea-SD and
from July 10 for la-SD. The long day treatment kept on 42 days from
June 19 to August 30 with 18 hours photoperiod. As the results:

SD markedly suppressed the increase in both plant height and number
of leaves, while LD promoted the former with no acceleration in the latter.
Although lo-T inhibited growth in length, the final number of leaves was
rather more than the Control. Hi-T accelerated the increase in both plant
height and number of leaves.

SD hastened 10 to 34 days the florescence of male and female flowers,
especially of the latter, resulting in protogyny in contrast to protandry in
the other lots including the Control. Though LD delayed the florescence
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11 days, the appearance of the terminal raceme bud observed on the last
day of long day treatment suggested that the critical day length for the
flower formation would be longer than 18 hours. Both lo-T and hi-T pro-
longed the flowering time 5 to 6 days, showing the optimal temperature
for the flowering was at the middle range between 20°C and 30°C.

SD decreased strikingly male capitula in contrast to the Control and
increased female flowers, especially the fertile, leading to favour female-
ness in the plant. Lo-T suppressed the increase in number of male
capitula, while it had no effect on the increment of the female flowers.
It was not shown that LD positively promoted maleness, in spite of the
increase in number of male capitula in the terminal raceme of main stem
and the middle and upper branches, because the relative number of male
capitula to the female flowers per plant was decreased to some extent by
LD. It was not also cleared whether hi-T enhanced maleness or not, as
it increased the number of female flowers per plant as well as male
capitula.

7 & 24 (Ambrosia artemisiifolia var. elatior) 3BIfE, HABRHUTHEME L ULTHEL D
L (EH, 1977), #ic, R0, SRSt -» THEIME U AT, Ui LiId—RIVE
SEELUTEBALRTOVENS (A - W, 1955; #HH, 1956). AFEHPICIZEL & § 19664
FTIRERL (O, 1967), 1976FIIZENORIFEBICAH L TH I EBBEI TS (
WL 1977). AFH (1979) 1R19785FERKIC, AN BRBAER~FILHOZMicERI NI T £ 4
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HBEXi 3 BB THRE, KE (20°C) RUER B0°C) O3B 2H, HRE
P HEZMICH-> TERBERE (NFD, ATHlEH, REEERCRAD 4 Kiiyid . ERERRY
HEXIRERAET, 1XO#HMEEEIx6 & Lo (Table 1),

Table 1. Constitution of experimental lots.

abborfe\gaitsion conditions of environmental factors
Control natural temperature and day length
ea-SD natural temperature and early short days (8h)
1a-SD natural temperature and late short days (8h)
LD natural temperature and long days (18h)
1o-T low temperature (20°C) and natural day length
hi-T high temperature (30°C) and natural day length

EREWFIZ6 A138» 5 8 A0 T, KEKIm?, HRKCIZ/NMIATEARE (= —v —
hov) 2RITE - TH -T2, 2170, BRXTRARE, ZSEESARAHTHE K BOREDY LR
U, #ic7 AFH~8 AgDizi, D 4 ~6 % 35~40°C TREBTAEBE» -T2, 8
A3BLUBRERIEL, BEEHI131X 30°C THBELI: (Fig. 3 22K).

HEMHRIHEER CEER % 6 A19A» 5, #®EGHRKIR7 AI0B»5BML, EAKII
SHFIHET208M, EEXIZ1ISHHEART 2AMME L. sk, CoBEiR, HHS (
1979) OEIR L - T, FRFZHTIRBIT 272 7+ DEHEMRES B oT6 AT,
INEFERSZ 7T AR E 0S5 CEDBMSNTWIIDT, #N5D4 LATH 5% 175 12DICE
HDLEOTH3. HHLHIIFHSRH OB OREIT, BACRINHBLEN XOHE R
BIBHETHAL, ERORE R 2lux UTFE L. BERHEHEN» SFHROBETE, Ja0
3FLOLHOHBI T 7257 U BIRTEHA L, EMEmoEE % 1,100 lux & Uz, i,
ZEMAICISIT A6 H19H, 7 H 9 HRU29HD HOH~HDA b DRIz 21 # h14R:F5294),
14858225y K O 130580 £ 72 » TV A (HERXE, 1976). T HUTHIEE, BERMASZ L, &
EROBENEHHOHRBAR B X Z150 200 ~14RRIS03 TH -2 LA 60 5.

BENERCERALBRIEEDOSETITbhyic, 2hINOREAROD v=—-1 57 b F
CE Y, PO BRBRIRADR L T LIz, #KRBEXOEBRECLT THEL, Be, *
v NOEERPBRUT, BABKREDT0~80% 2 HEZ = L THKEREDIC.

ERBERRUEE

1. |ROEL

HEDIAH, ARBEROLEAE (CFAT9MOEKE) 27 AR Tiikiern 24°C THEL
1ohs, 6 B 5 ANTIdE 28°C £ TLEA L. TATHD»S 8 B FHETRESLZ 27~28
°C THBL, HEMWEL T THESHEFa N (Fig. 1).
EEXOEEREIITIZIER bR, BRI B ARSI 22~23°C £ T/KEY
ERUR (Fig. 2). gEX (Fig. 3) @20 TIREARLIZEBHTH S,
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Fig. 1. Seasonal change in every fortnightly

average of the open air temperature.
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Fig. 2. An instance of the diurnal shift in
temperature of the lo-T lot.
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Fig. 3. An instance of the diurnal shift in tem-
perature of the hi-T lot.

Note : The top and bottom show respectively,
before and after the cooling apparatus was
repaired.
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LDBERDNTERSBETICRET2MA 2N EYNH 5.

PEOHRD» S, ARBRORIRIZ7 A
HEITRERX tABRXOFAE L iR
EH, 8 BidMAEDOHM & b 0H HITHRE
LIZEWA 5,

2. ELRUEH

EEAHAR P, 92 BRI &R L B
OBERMIE Fig. 4 0t H T, HRXLE
T, MHK, RUCHIIE X LERK D
MEHBELLEL, BAX, ROTHEXD
Bk En 1. TDH B, BRELERK,
BRI K O FRIR o B ik BETEH O RBRIT
BILTEEDEREL M, [ERXTIIHE
HERESEREEUTH > it b 56T,
B RBTAIE BRICRDNTE { 78 » 72, K
T, HRXTIZ7 AFUE, Hi40°C &<
FTRENERLITZ DL, THT
L, NRKICE I HERERLRLIIC &b
5, 7y OEBFHEEIR 30°C, TTiE
i herHVRicds R I NI, &
B, REMHOP R CERE) LT
XDEH% Fig. 5 1WRT.
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Bix7 HosHE TR, SEARZHRNTERD
DT EIFEERIITEET B/

T DL 5 TER

DETURSDICH &, BRSROMEL T THERE 2 YRRICHWIIH2BKC ITRELT, %

N5 ONEE % Table 2 iTRLTC.
LI OBITEREIZ2THE R O34 R L 15 5 12,
iy 2 £ h12H,

Rick s e, G HKENRX L D24RRIHEEL, #E
70, BRPEAXTRIAEEH, HIERCHIEDOR
108 18R R 72 72,
HELBEL, WX %S fOX RS (protandry) TH 2D & RN TH - 1-.

COMER, HARTIIHEEL DEE» 2 ~3
78,

BTG B X T L BEERA I B BITHSB L, 18~20B HicBfELiEy» e L, #WEHEXT
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Fig. 4. Seasonal changes in plant height.

Table 2. Emerging day of terminal racemes and the first day of flowering.

experimental emerging day of ‘ first day of flowering
lots terminal raceme [ staminate flower [ pistillate flower

Control July 24 Aug. 5 Aug. 10
ea-SD June 30 (—24) July 9 (=27 July 7 (-34)
la-SD July 12 (—12) 7 26 (—10) l v 23 (—18)
LD 7 30 (+ 6) Aug. 16 (+11) Aug. 22 (+12)
lo-T v 27 (+ 3) 7 10 (+ 5) v 16 (+ 6)
hi-T no 21 (+ 3) 7 10 (+ 5) 7 16 (+ 6)
Note : Figures in parentheses show the days hastened with —, or delayed with

+ in cotrast to the Control.

22 HRICKE, 13~16HBRMIEGIET - 2. BPE R CUBEEERE L RIFEEVBRS
N, HRBETT6 A TAEIMELIZESF (RHS, 1979 »5, EHLEIC X > TR
KEHFIRLNILD EELLNS,

—F, BEARORBFHINMX LY 6 AN ZITikE Y, BAEHBIGHHEILE 3 1IEEBENARE
Th-7. WL, BHUBERE CRBHVPES -2 8L, 72720 T 3RARE
PELULEWY (IBRFALUE) TERRTEIDEEDNS,

EBEX K CERX TRIHE N ORI 3 ~6 BEN, BRICNT 3813 25°C Bi&icd
T EDRBINI.
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Fig. 5. The whole plants at full ripe stage. Each line
by the photos shows 20cm long. The samples were

taken at the same date with Table 3.

Fig. 8. Male and female capitula in the terminal ra-

ceme of main stem in ea-SD lot.
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4. PERRUIEE

HEXOERMC I EOFERT 2TE L2 E A, BARMERDEEZ W5 »icfiims & 548
DiT, EERER (HEEORIRIER) SOHORS 2E LMY, BERFARIIT chedt
DEMMPHEL 5 2 DB 5tz (Table 3), FEERBEL TR, EREX (20°C)~HREX (
¥ 25°C B#R) OHWETIROBEBITE REL 205, BERX (30°C k) TrePIhzR
U, SHEREBRRTOAEL pic@Eshre. i, SEXOFXEABMIERX & bovE
Poloid, HMEBEBTREFTRPCELEDPATLKREORIFE L, HIEEIWKEATHRE
Ishtcicw EEZZ 605 (Wareing and Nasr, 1961),

Table 3. Number and length of branches at a full ripe stage of pseudocarps.

experimental] date of number of length (cm) of
terminal :
lots investigation branches It;?:ienm:t :él g;}:gé; }r:;v:gcr:h
Control Aug. 30 20 26.2 43.2 44.3
ea-SD July 31 24 13.8 20.9 17.3
la-SD Aug. 7 31 12.8 23.7 12.6
LD Sep. 11 14 33.2 59.2 42.3
lo-T ” 20 18.1 26.5 21.6
hi-T ” 18 22.0 46.1 44.2

5. R ¥ =
BXOEBINTR Yy PROT 2 TER EVHLIID S, B TROREE » K 12 (
Table 4). AE &1, 105°C 30DHBEVTREFRB 2 1ED 205, 65°C T 1 BHEEREZE

TXK 123 E“ts . Sy
VTRDIERTH 5. ZORR, MHX Table 4. Dry weight of tops and roots at a full

O R CHTHMOREDIE L /b 3 ripe stage of pseudocarps.
<o Hie, BIAMEHXOMTRICEH T S5 experimental top-root
SEOARSWC EMERINT. BARR lots top (g) | root (g) ratio
LS, HREE S IR & HAT, B Control 25.5 20.9 1.22
R DRI FH - 12, CUTH L, ea-SD ‘ 10.4 3.1 3.35
EEX T B3, #TFHE $ ICHBX & la- SD 14.9 9.4 1.59
HREECHED U, HIRXT B3 & ) 34.7 24.3 1.43
AERIMET, HTFHIRBCHDT 5 KR “"T 15.3 11.8 1.30
. hi-T L 26.2 15.1 1.74
ZRUIC.

DL FORE AL S DR & Note : These materials were harvested at the same
s o ! date with Table 3.

PHRETHE, FHEHI T2 73D

Fuai ks g s, BEXROEMEOEINMTIZE L < MG L, BRI A & i,

DR RD T A0, EXEEYREORMZ L6 TEHENTE 5. RITBEIBLTII,

20°C REXROEHEOEINCIMEEIGE Y, 30°C 220U EOEE IRE Y K O ER O

MCBHEET S 5D, DTHEBOBEIMCBPRRHRIGEYAX5THA. $17, 30°C BEMED
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BRI Rl & nEIh g, Hic, HEORMINCH L TREREZELTWS EED LS, L
LU, BEEDBEFRIOVWTRSHERBEE L ESIMELT, MATNE 3% BIATWH
3.

6. TEFOERR

HRIICEZEER ERBR O TRODE 2% 1A 75% 7 v a2 — VIKEERE LT, BEHK
ST THHELEOHEAREZEE L. ZOME, SHAXTRREMOHEEIEED ZE LIS,
BT, MEAEBIIAEEER TIREEAE S,
BHE HX TS RIC 80T S i
KT B ep@BDohiz (Fig. 7). 108l
MEARXTIE, HERTNTHEETET LY
5B EEFEBITINT, —HOUEIEH M
HALUIZY, 1 BTERICHEIL S HETE 2 AT
33 OWETED 5Nz (Fig. 8B LU59).
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Fig. 7. Number of male capitula and female
flowers per terminal raceme of the main
stem and those per branch at the middle
and lower parts.

Fig. 9. Androgynous capitulum borne by the
early short day treatment. (Xx4)

BOBEFIER 2 U D 381003, MER
ZHRBMICENT 2R & 13725 8- 1.
E1z, HEKTREIPL & HIEBD R A
L, e TREDEE DML S B S b it
muie.

BLED#R EBLRO D HRD 5 KX DY
2D KOHETAER & AR IE B % K 12 D3 Ta-
ble 5 T, % HRXTIIHHELERD MHsic A7z
WOICHEARIR A &2 D, BT, BHEU:
WETERT IR D 5 L g Lz, 20
T2, M OHETHIE/ Kol HERH i
XD 1/8 &2z, ML/ SHEMAERILE TR
BLZL/20~1/300fH & 7s 512, DT &t
HHPIER DL 2R B3 C & 2R L,
J& 44+ a2y (Nitsch et al, 1952 ;
Fidé - InE, 1953 ; fREE - FHE, 1956) %
1 < (Schaffner,1931) 7 & &[EKEDEH »
FT A EWHERINI. BT 520300k
S & > Tt L 2R ah b C iz s
T Jones (1944) oL LT % & 2 5
T, FIIEEKIHE - LMD T 4
74 % 6 R HE T20H LB LT, K38
L OEEDHERIRAED, T THEEL L 72T
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Table 5. Number of male capitula and female flowers per plant.

experimental male female flower M/TF M/FF
lots Cap?iz;“r“ total | fertile ratio ratio
(TFH | (FF)
Control 3,357 818 224 4.1 15.0
ea-SD 629 1,369 1,212 0.5 0.5
1a-SD 957 | 1,760 1,152 0.5 0.8
LD 2,470 Lo1,217 604 2.0 4.1
lo-T 1,971 740 395 2.7 5.0
hi-T 4,032 1,279 374 3.1 10.8

R 2HEL20%HD I,

BEBTIIIE AX EEME B, 2hzh, I (EE%EEE) & bk
(JEEHEIHE) DR F—-VRb-10 A6 NE{HEER, SHHETHEUEL NI b
D5, BT NTHHAL U CEEREC 2 -0, COERIIEHLED BAERBOXI
#HIL Db, FHBOFIMOEME (Jones 32 A2, MEPHILI) KIBZE0Ob%24H
R T 208D 5.

I, BHXTEEERS ) ORBIAERIS, MEEOWDIC L > THREX L b s 251
2, MIEBUX S B S e H <, R /ML HIT » TIEL 72 - 7o, %, % H Sl
ZETHDEZ, BEARMFIC L > THELZEINS C LItk 3, XEBTIR, BEHLUETLY
H#%DEHRBEEPHIEROHINCERIER LIIOTIRSWH EEZL LGNS, -T, 2%, E
ANBER 2 I 5 IREE LT, COAOMNZINE W,

EEISRETEB 2RO 385 LIkt » THE~OHEBRBET 5 S W0A 505, B
123 UARDERIRT, SRR BAL. T4b5, v 7 vomititicdd 2ER0%
RixhxF, (Nitsch et al, 1952) % 2 v v (HiF:, 1967) KB 2 FEFEETRLNCE
BED o, —F, HRROBEEIL/MEREENEBRIIEE b 1208, EikS I b
DAL ST, HIEBIHEL DAL, FHEIEHCHEIL2EET 3 23081

1 =

750G DER CHEFOBRBUCTITTREEDHN 2 i3 2 1oic, BIFICEER O EAkD
LI LT, FHEEW2AK-SIH 26 AI3E» 5 8 A0 I THREX, EEX (20°C) RUw
BEX (30°CHULE) AU TETE., HABRIRISICHARAHE CiEKX), Bifi&H (6 B19H
D 52080, SEMAE), ®UEH (7 B10H»S5EUUHE) ROEA (6 A198» 542H,
18EMBEE) 04Xy THERGORE 2RI LIz, ZOE, RO EXBED SN,

1) FEABMREL EHEBOMAT2E LB, REUBEXOMEI T 2{ELI. &
BT OME Z2HHEI L1225, FEHOBINTEZFREAFNT, #X3 LA EET BH33d-
o, TAUTHL, ERBEXRCEROMG 28R L, 7% 79 0NB0 s EF T 28
Bix 30°C, FRINIDPPEGEIR D B EED LRI,

(2) WHXTENEX X D10~34BRBIEDIRE D, FICHIEOBERAMRIL 212, =
DFFFR, MOXRTRED 5 NIiHEErYE A X Tt eRucZ - 2. BHKRNER L h11E
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6 HiE S, FERR~BAiEicxtd 2 uidid 20° £30°C O ficd 5 T L WRB I e,

(3) WHROHEBZHIML, EBZIO2ED IR, BEOHEIXZOEBITK S L
PRAFI 2o 10, RBMIORNIICHIE LI EGE 2 B, HTFIE S ICE H SR TERIT X
STAELEA SN, BRI THEMI N2V H -2, —F, BEIEERED S 5H
ERY: AN A

4) % B EITEEORED & B O AIEE 2R RIT L, [BE2foltite 35 5
WIEEL 2. B HROUER & BAM I b HEUTE /LR 2 0o 22 DR T S22, BHXO L
WONEIIE UL BUEER 2R AL, EHERELERMTHEL2ET S0, KR
MR DI IR RIE R T » 1203, D EOMBEERZE LMD I 8- T,
& AEE, ML ZBIE L IC, $1, THRTIIHEUUER, MEERE bk L.

td, AWEOMEIR1980F 4 H7 H, HAMEESOBIMGKHETIHEL s AL,
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