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On the passway in the stem of P-32 which was absorbed
through leaf surface in company with a
large amount of water*

Satoshi Maeda and Hitoshi Kojima
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Vicia faba L., Broussonetia kazinoki Sieb., Euonymus japonica Thunb., Hydrangea
macrophylla Seringe var, orakusa Makino % FHuf-.

{70 tracer & LTk P32 4 M/50-, M/20-, M/10-KH:POiaq. &z cERL
. (ZOBROBERY radicactivity (XSEROEE, RUEER L OTREIDTLD
#ETRHS 5.) '

Autoradiography [Z{EF L fz film R plate if macroautoradiography ek Fuji
medical X-ray film, microautoradiography iiX Fuji autoradiograph stripping
emulsion plate % ¢ Fuji plates high speed orthochromatic A1 %{EH L.

* Contribution from the Botanical Laboratory, Fac. of Agric., Kyushu University.

FRBENEYEEERIR.



34 oW M OE BUE By

I EBRTERUHEE

(1) Macroautoradiography 12 & 5 P-32 {705 £
1957 45, 3 § 200, P-32 8 4. c./cc @ M/20-KH.PQsaq. iz ¥ 5 = A OFEL 24 BpflR
TEERIR &2, BEDICCOERY®RL, BoLESERE BIICHKATT A = TH
S L, BRSO Thber 7y SETA%L, contact method ITX D By
FAT Fuji X-ray film (50 RRTEEH L7s. Fig. 1, B wiidbhe, FTHOEDQES,

Fig. 1. A: A part of the stem of Vicia faba; P-32 was absorbed from
the leaf (outlined with the dotted line) denoted by the arrow, which
was removed afterward., After pressing and desication, this shoot
was contacted upon the normal photographic paper, then exposed to
the light and developed.

B: Macroautoradiograph of the same material with A; the X-ray
film, on which the material was laid, was exposed and developed.

BRI X @7 BEDE < Tk P-32 #blcz ORI L BEL T2, LIHOF:
ETITAERIT bl TREENTED BT,

(2) FEEPREO P-32 OBIMICRIETEHRROERD FE

19554¢, 6 A 18H, 20H, 26H @ 3@Thicb =+ vy OfE (1/2 T4£IE) 0Erb
4FH (A, B), WX 7EE (C) o¥ELEhth P-32 2 #.c./cc @ M/10KH:POsaq.
48 BERE (A), 24K:R] (B), Uk 2R (C) 2 T ETo&E~D P-32 OBITER
L b~
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P-32 BTROMER, ML AR ETROEY & DT, LOELRMBIERL
TERIFTRILL (#3500), 20Ky HCl R LT By —t i & D, SRk
G. M. counter -GIK® radioactivity Z#HlEL 7. 7ok, £EA~DOP-32%/7 213 number
of counts/leaf dim., 100 cm?/min. ‘GFFL 7z,

- DR Fig. 2 7tik, P-32
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(3) Microautoradiography i k
LEPR BT P32 4082

a) 1955 4, 6 B17Ric><{ 2t
P-32 2p.c./ce © M/10-KH, POqaq.
©, 7 A 21 B+t 0BR ol T 415 ' P ledind
ER & i, EbiF0EED LT Fig 2. Radicactivity{number of counts/min.} of
OELTY LD, KOE paraline et serlabnts of Bousonetl -
AL, B2 20s0f el b, the fourth Ieaf; in C, from the seventh
AFA FRRIE OO +o+r KBr (the leaves were numbered from the top of
S0mg/l aq. %AV-THMELE Fujic o0 |
stripping plate OZFPEAILY o, FEBSTHEL ICHRE 39 HRIBH L .
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OB S {E>THS. #Hl2i¥ Fig.30 A, B lAAEECASE SR DTHD,
D& A DB ESY AR b0 Fig.3 © a, b th 5. 0K, P32 0RK
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b) 1957 4F, 3 § 28H, #930xc./fcc @ P32 @ M/20-KH:POuaq. = v 7~ X Ok
b5 FE OEL SR T, P82 2RNBITE R, TOEDEFOEOHERELYD
L b, 80% alcohol CEEL 4, Xylolicgl 50 ~60C ¢ paraffine waiml =,
Z OFE LR 100 OB R0 D, A5 4 PR Oi, - O RCHREORRCHERL -
Fuji stripping emulsion #s, vt Fuji orthochromatic plate, A 1 © emulsion
(5% HF aq. THEE) %3901 C, M MAMRHL - o LAE ST
B, EEMCHEYT AR AL BRSO TN,

B2k Fig. 4, a RO'b OB¥RPOLAB Ml aeTHAL D DL Fig 4 A K
U'Bth B,

c) 1958 <g, 8 Arrfic 80 n.c./cc ® P-82 © M/50-KH:PQ.aq. 127 &4 4 ©3EE -
T 10 AME BT E R, ELREOED LOELH L0, 940 ¢ OFEGH. F\
it carbowax BT k2 20 OGF%E2< 0, 254 Pt b2t kh b celloidin
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WaRh, I1HEELTI{ELLTHLHTOBcAFERZ Yo, 1 3 HBHL
THELL. COBELENTIIAREO L b OnETh oMk
Fig.5 A, B,ClZ+ORD 3HThH 5.
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Y Z < AR % macroautoradiography 1Tk % & P-32 iibhi-z EOHOETHAE
BEOTEREZ RCBITT 520233000, Bio=a Yol (1/2 F4EEE) ciTotBiT
FRTIL, bl EOHOEIRICoHNOREIC BT S OB @D LR,

BT oDRERs G, BEE SRS it OO AR L IcERR Y E
DTEX FTRETTA30 L Bbis.

Biddulph & Markle? X% Biddulph® % ZEpR: E0 & anatomical 7cf{TD
B &ITORAREFERLHD TV 5.

ORI ERE L EITATIE, cell to cell diffusion X B2&iTL0 b, THBEE

TORENEETHLO L BB ED, EROFOFH ~ETIE macroautoradiography

Fig. 3. a, b: The cross sections of the stem of Ewonymus japonica
which absorbed P-32 from a leaf. A, B: The silver granules on
the emulsion (microautoradio-graphs) which covered the cross
sections a and b respectively. a, A and b, B are microscopic
photographs from the same preparations, respectively; a, b,
photographedat the level of plant tissue: A, B, at the emulsion
level.
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HOM + BRI T BB URFARISRRLRL. 80T 2 OB AR OEBR A% H#
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Fig. 4, a, b: The cross sections of the stem of Vicia faba which
absorbed P-32 from a leaf. A, B: The silver granules on the
emulsion which superimposed the cross sections a and b respectively.
The silver granules were arranged as if they spread out radially

from the xylem,
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Fig. 5. A, B, C: Macroautoradiographs on the cross section of the stem
of Hydrangea macrophylla var. otakusa. The focus was adjusted at
the emulsion which covered the cross sections; The silver granules
were Seen only in the xylem position, and were relatively bigger
than in the other cases.
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b, MEXECTHL0LEIRTWA5.

Livl, FEEPRACHE L RBOF KL 45 B CIEHROBEO D ETR L dEL
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% Ot macroautoradiography & G. M. counter ic X 2k radioactivity @
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Summary

It was said that, in general, foliar-absorbed P-32 moves through the phloem
of the stem both upward and downward from the leaf, or ascendes the stem
through the xylem and descendes through the phloem. However, it was also
reported that, when the radiophosphorus was accompanied by a large amount
of water, it was transported in the stem both upward and downward chiefly
through the xylem.

As the more definitive observations on these problems were desirable the
authars made researches with the macro-as well as microautoradiography method.

Submerging the leaf entirely in a P-32 aq,, the radiophosphorus was absorbed
with relatively rich amount of water through the leaf surface. Then the P-32
moved upward and downward in the stem ; and the microautoradiograph on the
section of stem above the leaf which absorbed the solution showed that the
radioactive substance was found merely in the contents of the vessel or in the
xylem.

The macroautoradiograph of the total stem of the plant and the radioactivity
{measured with the G. M. counter) in the ash of leaves of the plant alse proved
that the radioactive phosphorus moved through the vascular bundle system.



