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The present experiment was planned to ascertain with radioactive indoleacetic
acid applied exogeneously whether or not the total free auxin contents in the
stem of rice plant horizontally laid are more abundant than those in the vertical
one, as well as whether or not the distribution is biassed in the horizontal stem.
As materials the rice plants which were at the stage of the commencement of
internodal growth and had no tiller were employed. Following the pretreatment
in which the plants were horizontally kept for an hour with the axis in such
a manner that the midribs of leaves developing on both sides of the axis were
located on the same horizontal plane, aqueous solution of indoleacetic acid-2-C!4
was made to take in from the apical cut surface of the uppermost unfolded
foliage leaf, i. e. the eighth leaf for three hours. Immediately after that one
half of the materials and three hours after that the other half were each dis-
sected in a cold room and stocked in a freezing box. Radioactivities detected
in alcohol extracts of the dissections were compared to those of control plants
in the erect position with the following results.

Considerably low radioactivities were recovered from the roots and matured
leaves except the seventh leaf in both erect and horizontal plants. Although
radioactivities were recovered most highly in amounts from the leaf to which
the source had been applied, and much from the leaves above the emerging,
it was noteworthy that the activity in the horizontal plant was higher on the
former, and was lower on the latter than that in the vertical, respectively.

The radioactivity detected on the whole stem three hours after the cessation

of application is much higher in the vertical than in the horizontal, though
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that immediately after is somewhat higher in the latter than in the former.
A tendency like this, three hours after the cessation, is also seen in comparison
of the amount of radioactive substances extracted into alcohol from the dissected
stem piece between the site just below the fourth leaf node and the site just
below the eighth leaf node including the most part of elongating internodes.
From the above it follows that in the stem either horizontally kept or vertically
the average specific radioactivity is increased in amount with the passage of
time, and the vertical one is rather superior to the horizontal in the rate of
Increase.

It was also found that the specific radioactivity of the upper half and the
lower in the same horizontal stem piece showed a ratio of thirty-nine to sixty—
one immediately after the finish of application and of thirty—two to sixty—eight
three hours after, respectively.

These evidences seem to demonstrate that the unilateral pull of gravity
decreases the rate of transport of auxins and exerts complicated influences
upon the distribution of those and/or other substances involved in the formative

and metabolic activities in the horizontal rice plant.
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Table 1. Percentage of total radioactivity recovered from the alcohol ex-
tracts of the organs in a rice plant applied TAA—C!* source, which had the

original radioactivity of about 199Xx103 cpm, to the eighth leaf during the
preceding three hours.

direction of 1 whole plant eighth leaf

l )
sampling time o ¢ 2 to
| the axis cpm or{oginzl cpm wlllole
I . ! p. ant
immediately vertical 140,084 70.4 135,407 96.7
after horizontal 143,002 71.9 139,426 97.5
three hours vertical 141,182 70.9 134,966 95.6
after horizontal | 138,068 69.4 133,971 97.1
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Table 2. Specific radioactivities (cpm/g. fr. wt.) recovered from the alcohol ex-
tracts of roots and a single leaf in a rice plant applied JAA—C!¢ source to the eighth
leaf during the preceding three hours.

leafl in order

direction of

(
sampling time the axis roots 4 5 1 6 ' 7 , 3 ‘ g bzr;‘cal
mmediately vertical 141 | —295 119 365 | 5,076 | 332,695 2,3§1
after horizontal 62 | 168 165 191 | 3,399 | 345,113 | 1,189
three hours vertical 133 | =210 162 127 439 | 323,659 | 3,886
ter horizontal 49 100 149 175 576 | 334,927 | 2,763
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Fig. 3. Distribution of the specific radioactivities in alcohol extracts of the organs
in a rice plant sampled immediately after IAA~C14 source, which was applied to the
eighth leaf during the preceding three hours, was removed out.

Note: 9, the 9th and above leaves; n, node; int, internode; 4n>>, the stem lower
than 4th node; 8n., the stem above 8th node, but containing the basal portions of
8th leaf sheath and above; L, lower half of the stem from 4th node to 8th internode
in the horizontal plant, and one half of the slivers in the vertical plant; U, upper
half of that in the horizontal plant, and the other half of the slivers in the vertical.

Two groups at the right end show the average activities of whole stem and the
stem piece containing 4th node to 8th internode.
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Fig. 4. Distribution of the specific radioactivities in alcohol extracts of the organs
in a rice plant sampled three hours after IJAA-C14 source, which was applied to the
eighth leaf during the preceding three hours, was removed out.

Note: Symbols as in Fig. 3.
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DRLRRT, ZEELLTIbTHCKTPROEREENS oo T AT &7y (Table 3
B X Fig. 3). 25i, 3EMBIICIIERCIE S BRI ER OERLEBCTHEHK & D
CELLKRERDED, BEIROBMEIKFERIEY, ZLAOFBMHEIZIEN8Y L b,
LR CBESXDOE 8 EFH L LXK IT A IKHEOHMMNE 22, EoFIFicks Ty
KERIZH LB S E\ MEL R S (Table 3 3 X oF Fig. 4).

Table 3. Specific radioactivities (cpm/g. fr. wt.) recovered from the alcohol extracts of stem
pieces in a rice plant applied IAA—C!* source to the eighth leaf during the preceding three

hours.
(A): 4th node to
sampling | direction lower eighth internode | 8th node whole average
of the sample than lower or | upper or and
time axis 4th node one the other | above stem of (A)
half half
1st sample 173 6,282 6,041 14,612 — —
) 2nd sample 110 5,948 6,043 15,258 — -
vertical | pnean 142 | 6,115 | 6042 | 14,95 | 738 | 808
immediately ratio —_ 50.3 49.7 — — —
alter 1st sample 536 7,803 4,859 16,413 — —
) 2nd sample 664 6,494 4,364 16,208 — —
horizontal | - o 600 | 7,149 | 4612 | 16,311 | 7867 ) 2882
ratio — 60.8 39.2 — — —
1st sample 729 10,295 9,607 32,618 — —
) 2nd sample 949 9,788 10,895 30,843 — —
vertical | ooy 839 | 10,002 | 10,251 | 31,731 | '§020 | 180
three hours ratio — 49.5 50.5 — — —
after 1st sample 474 13,145 5,879 20,894 — —
. 2nd sample 607 11,696 5,937 21,473 — —
horizontal | o0 541 | 12,421 | 5,908 | 21,184 | LZ8 | 89T
ratio — 67.8 32.2 — — —
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FErL, HAEEE CIIEROR DI LHIRELDDL5THS.

% =

AEBRTIIVEL, ZHMELALELRIT A —AlihicEEh s CU 2, BELFE—
D TIAA—2—CH ZDL DO THFEL TWBANESHEERLTWIL, oKL T,
HERTEL (1962) % } ¥ £ r 2 v OFEMYIFITRAC0SH IAA—CH 252 T, HBHILES
L OEM Y TR ~OBBRHCE TN BB T NT [AA L LTEETSH L
BREND TS, —J7 LYON(1965) iz XX, =29 v ADGKE kxR E 2 - IAA—2 —



118 A O#H & #H

C b, BEERIRATRI7T~48R R B i R & L TilBltdhs C* @5 b, 60~85%1T\¥
AELTIAA itk E - TV h 205, RERCRWT7va— 4 fhilfpe L CEIRE i
CU % FTRCTIAA FDLDERLTZ LR TERGAS, —IG, MBI DHRHAEDSEDIX
NERCS 2 e TAA OB L PITHREARCH D LRETIENTE L LELS.

BEIOE 6 ELUTOEC K THBEMENEL {EVDIE, ZOFMET TIeAERYEK
2T Bh, BHEVIERCEL: JAA OBEMMEV-2DIz, BRIAA—CH oikkEL e
7e2bDEEZBNE, B7HETILORKEHEOLREEET 3,000cpm LU EDH B I L b BT,
3 BTN 500cpm FBICET LTV 5, 78 JAA—CU D3R 28 8IELE
BuiERER Y L 052 BB/, 1962), T & & THECKT D BEHEEO—FRT
Whne ORI O DOBEEND B LD EELBRD. Lard i SEEHICIXE « KEXE LI
BTEOHMGIELETL, MCEIFEUETIHML TS, Zhil, W olcABTE
R L JAA %<0, FTELERCHETRER YL, 2 OEREBEACTIL>TW S
oy, ok XXM OMERET > T AEOFRECHEFOR I B ECHERT S L%
RETBLDTHAS, ZAERR 3 L (8 MITCHELL (1967) i34 —% v v OBENCEE L T OB
BEROBMESHORETHDEEXTFRL TS, FEOHEBELEZO—2DHbhERLN
B, ¥ ORREIBOS 7R X O 9L L & 3B 0% 9 L TR B HBEHEEEAKCEX
XD IBEIRTEL, —F, FSECRET LSBT - ThOMEIC I T L HICKERIZ
B EnD, FEERKPCINKBECTDAERNF -5 vOBENL, AENSIOHE
EHOWThOFRIEESWCLEIOBARRCE LD TRV EELDRD,

LT RT BEHRBUHRER, O BRE TIKERT R W Th i@ g, 3% Tl
METRAEL, & RB, SEmE, »25iERES ORI E AT bR
HEOFRRIFCIE T, BHOEBIC O TKERORBHENE XL TEVWERZR L
CERBATHS. 1HOSHRBIEWLZCOWTERFR 2 EDOZRTHHDT, WELKE
ETERVA, Pled LLARERERL, KRRk a@Ec 0BHEFE, fEkEE (1966,
67, '69) BMTic o TR i, HELCEEN MR o TWH I ERFBL T 5,

MEHZ R DA, NAQVI &1 8 GORDON (1966) & AKBfzicdH b b v Em a2y OFERHTIE,
ByfiobDI DA - VOERKENKT A 2 RHIL, %7 PALMER i % {8 HALSALL
(1969) X ~7 U T, FOEYH OERES HRILE 7 IAA—CY 2HEIH D LE R i
HTs8iE, UABSOFACIIERKRL, AEATRbbU 280 L aBDEDHENCLES
IhBZEEZRBLTHWS, ZLTHE L L TOEDF A 128 AT R - 701 T,
BYE»LYY Lol ictil, EHOERFFICBE T 2BGIEHEOENBRLT5E 5
—FHTIRARRT B\ T, carier & U TH 2 -FEEH TAA 2A\NER A —F > vOBSMK L &
HRIE L 2D, TAA—CH* DBE) - SHACHEXYRITTEELEZ LR EDT, KEBOBER
LEbiT, SBRANOHEHLOBHLLETHS.

¥ oEN « AP X E O 4 B EOEHIC KT 5 FHHEE D%, [AA—C1 #E5BEA
®eoRHE (FIb 0 RIBHB) W\ THE L L 2HF L, KRR iz CHO; » 6
BRI 31T 2 IHIERIMAL O R BAHED, BEVXICH UKERTEL PhvBE (GH#,
1968) EHRT2LOR25M, LOBRLSBRBRHAT REMETHSD, 7z — Al
WE UTEIRI M BEEWE DG TE, WRWBEOLBHEOHRME L O FDREN LIRS
X b, AL TAA OKBERKETA2HEEEFRCRIZTEHOHKE L OBEIH S



KRBT 2 7 IAA—CL4 OB E) - HAICRITTENOEECOLT 119

M BTHAS.

tk, EROPRI T LE 4 EH~H S HMCH T, KER TR EEML » L FEEO
WHEHHENED, L2d ORI L v L 3IRMBILOENKERDIERY, #EKEE LT %
MEDOTFESREH O CELEIN TR, B BEET 24 —F 2 vOTRESFH N, ZIFELE
RO CHRA I NI AKTOZERIICE W TLHELACHD LML ERRL T 5,

-

REBROGEE X ORBIZY - T, FEx THEELEEY S 2 CTHVG ARBAF RS AR
R HEZ=MEER » TIRZEE, (FYFBERR)IEEE - RpRBE, B X OEpY¥XE
FRENERZBEEHRHER L LT 5,

2

5 R X M

ANDREA, W. A, J. R. RoBINSON, and M. W. H. vAN YSSELSTEIN, 1961, Studies on 3-indoleacetic
acid metabolism. VII. Metabolism of radioactive 3-indoleacetic acid by pea roots. Plant Physiol.
36 : 783—787, ’

CHoLODNY, N. 1926, Beitrage zur Analyse der geotropischen Reaktion. Jahrb. wiss. Bot. 65 : 447—459,

CuoLoDNY, N. 1928, Beitrige zur hormonalen Theorie von Tropismen. Planta 6 : 118—134,

DoLk, H. E. 1930. Geotropie en Groeistof. Dissertation, Utrecht; English transl. by F. DoLk—HoEk
and K. V. THIMANN, 1936. Rec. Trav. Botan. Néerl. 33 : 509—585,

GILLESPIE, B. and K. V. Tummann, 1961, The lateral transport of IAA—C in geotropism. Experientia
17 : 126—129,

GILLESPIE, B. and K. V. THIMANN, 1963, Transport and distribution of auxin during tropistic response.
1. The lateral migration of auxin in geotropism. Plant Physiol. 38 : 214—225,

GoLpsMmITH, M. H. and M. B. WILKINS, 1964, Movement of auxin in coleoptiles of Zea mays L.
during geotropic stimulation. Plant Physiol. 39 : 151—162,

HerTEL, R. 1962. Der Auxintransport in der Koleoptile von Zea mays L. Ph. D. Thesis. Ludwig—
Maximilians Universitidt, Miinchen.

¥/ WIEZ. 1962, MOMEROSEREROHERIC X 2 {BE DI & KE & ORI OV TOBI%E.
BRI 7 16116,

B, 1964, KBEORB LS OHORBRETEHOEE 1. REY¥TATRE ARy 12

1 69—77.
FHBEH. 1966. KFEORBE T OFDORBF RIS TENOHE 1. KEYEASNE HARME 14
: 71--81,

AAUEE. 1967, KfROHEL EREMUCRIZTENONE. BEHERFRE ARy 15:119—127,
FIEREE. 1968, FEIOFANKRREPIC KT 5 Cl4 OBBSMCRITTHE. HRiFY - TR%RTLH

13 : 53—57.
BHER. 19692, BHORBC L 2 KRHHOREMRICOV-T. BREFREME HARE 17:117—
130.

FHEER. 19690, KO & EOWBW R T TEH L ERRRWROHECOWT. EkiFY - BEH%
FELHR 14 16166,
Lyon, C. J. 1965, Auxin transport in geotropic curvatures of a branched plant. Plant Pysiol. 40 :



120 A #F & B

18—24,

NaqQvl, S. M. and S. A. GorDON, 1966, Auxin transport in Zea mays L. coleoptiles. I. Influence of
gravity on the transport of indoleacetic acid—2—C, Plant Physiol. 41 : 1113—1118.

NavEz, A. E. and T. W. RoBINSON. 1933, Geotropic curvature of Avena coleoptiles. J. gen. Physiol.
16 : 133—145,

PALMER, J. H. and D. M. HaLSALL, 1969, Effect of transverse gravity stimulation, gibberellin and
indoleacetic acid upon polar transport of IAACY in the stem of Helianthus annus. Physiol.
Plantarum 22 : 59—67,

VAN OVERBEEK, J., G. DaviLa OLivo, and E. M. SANTIAGO DE VAzQUEZ, 1945, A rapid extraction
method for free auxin and its application in geotropic reactions of bean seedlings and sugar cane
nodes. Botan. Gaz. 106 : 440—451,

ZAERR, J. B. and J. M. MITCHELL, 1967, Polar transport related to mobilization of plant constituents.
Plant Physiol. 42 : 863—874.





