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On the decrease of starch synthesis from sugar
solution in the leaves of the paulownia
tree affected by witches-broom

Yozan Tokushige

il

Hif

KPR R U 2z A SR IR IR A D EARERHE T O oL, Eho R il
B X2 5MERLET B b M 5T BT R £ RO FALRER & AR A
5. EEILCOBRPLE(CES LB~ OMEROBRcMA boTiniel, EAE
ORI SRR L T EFDETENT 0 ThHS 5 LB .Y SRR
ALsin X b B OS I H© AR R ORHRET OV THEK L, hoBRLEICHED L S
LLIchDTHS. _

Er R cBRTINIMC BT 505, RO B OB & KRR i,
JLOBEDRE L ) MR A ART IBIEDOR NIRRT IO L B, R, #9
7 B WTRPEIE ~ DA & TR D SR~ OSBRI TR RS TH B0 b, AR
MBI T30 EALRD, HOoUHRCELBRTHZ L L) BE AR
N MERCRFEEC OV CHERThIE, chirbot, #ERCHFEOSRSHEY
ETHZENURETS S,

HE DMK itk

SRR FLL R AR R O AR R O DR R O R D DR L 2.
HENL H OGN, RO EL CiRgL, BT L (- -BREEERCHiTL,
AR BB RIS b o Rt & L, AP oBER S HRIL
BCEMARZITHRE, > v — v RICARAERE O LCEH TR (25°~32'C)
WCARFEL, MEORICH O L€ 909 D7 2 - A TREREIEAR &, FREEECINRE
CHAER L, TR L RIS T O RODIERURETRIEL 2.

*JUHERS R S R T TR A,
bR ST B BICRR B o fodr R, (IR, RSy T .



34

# % B & BISE HB3Y

g BB R

1. FRBERTR~ R4 EHER UCRSRoRRo RN SR
10 % OE£BMKECERE 1om OBIGRAET, KhoipoRiREeL L. #H2

BEIBCTTEY L 5.

Table 1. Starch synthesis from various 10 per cent sugar solutions
in the leaf disks of the diseased and healthy trees.

Sugars 5 Hours 20 Hours 40 Hoqfa 2 Weeks
ealthy Diseased Healthy Diseased Healthy Diseased Healthy Diseased
Glucose - - + 1t ik # H e
Galactose — —_ 3+ + i # # 4t
Fructose + - 1 it it W H H#
Arabingse — — — _— + -
Xyloge -~ — + 4 + +
Ehamnose — — -— —_ —_ —
Maltose + - + - + 4 W +
Sucrose + + ".'ii- il it ik it H
Glycogen - —_ -— — - -
Lactose —_ -— + + + + H# #
Water — - — — — -
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X4 5¥it xylose, maltose, lactose &Th 545, xylose BT 2 M@ HEE
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Fig. 1. Starch synthesis from sugar

solution in the leaf disks,

H : Healthy leaf disk.
D : Diseased leaf disk.

a : Zone of starch accumulation,
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#RU glucose, fructose, sucrose F&EE-FoiM 10 26 &3 B ByE OB 2 -
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Table 2. Velosily of starch accumulation and widths of starch zones {mm)
in the leaf disks of the diseased and healthy trees.

l;}g::gd Leaf condition Glucose Fructose Sucrose G. F. S, Water
Healthy young leaves 4 30 4 4.1 -+ 3.3 4 z0 — 00
4 hrs old leaves + 00 H+ 20 + 16 4 1.0 — 00
Diseased young leaves 1= 0.0 4 00 + 0.0 + 0.0 —00
old leaves + 00 + 00 + 00 + 00 —-00
Healthy young leaves H#23 i 3.3 H# 1.6 20 —00
& hrs old leaves + 20 il 2.6 420 +# 1.5 — Q0
Diseased young leaves + 3.6 4+ 3.6 4 5.0 + 5.0 — 00 .
old leeves + 50 4 4.6 4+ 30 450 — 0.0
Healtby young leaves 4 2.6 36 L3 # 35 — 00
8 hes old leaves +39 33 {20 #1086 —00
Diseased young leaves + 30 H# 33 -+ 50 4 5.0 — 00
old  leaves 4 5.0 450 +50 330 —00
Healthy voung leaves mnao. 33 1.3 4 1.5 — 0.0
24 hrs old  leaves # 1.3 33 F+ 1.3 4+ 15 —0n
Diseagsed yound leaves 33 + 3.0 420 #H25 — 00
old leaves 44 4.8 4 1.6 Has — Q0
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IiRE v R - L glucose, fructose, sucrose 2@ ¥ TV555% gD
B BT IREEER 2R L, M bERReR i, Bt il glucose X
fructose X b i, sucrose X DH~OSRO REAMAMEL T B Z L2 TEOT
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Répumé

The purpose of this paper is to show the abnormality of the starch decom-
position te sugars in paulownia tree leaves affected by witches~broom. The
experiment was designed to compare the velecity and the amount of starch
accumulation of in the leaf disks of the disecased tree with that of the healthy
cach floated on various sugar solutions. The leaf starch was detected with
iodine reaction. ‘The results were as follows.

1, Both the diseased and healthy leaf disks much synthetized starch from
cach 10 per cent solution of glucose, fructose, galactose, and sucrose, and
less from each 10 per cent solution of xylose, maltose, and lactose; but not
from cach of the same per cent solution of arabinose, rhamnose, and
glycogen.

2. The amount of starch synthetized in healthy and discased leaf disks was
related to the concentration of sugar solution upto 20 per cent and to
floating times, but it was independent of leaf disk size. The widths of
zones of starch accumulation in both healthy and diseased leaf disks (Fig.
1) were relaled to the kind of sugars and their concentrations, but were
independent of leaf disks sizes and floating times. The diseased leaf disks
had always wider starch accumulation zones than that of healthy ones
without showing any definite forms.
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8. The healthy leaf disks synthetized starch from sugar solutions aftef 4 hrs,
.treatment, while the discase ones after 6 hrs. Young leaf disks from
healthy shoots synthetized starch from sugar solutions than old ones, but
this tendency was not found in the diseased leaves. '
Above data showed that the starch synthesis from sugars in that diseased
leaves was lower than in the healthy ones. This facts indicated that the
gradation of starch of the diseased leaves decreased than that of healthy,
because the gradation and the synthesis of starch are reversible reactions in
leaviés. It was concluded that the fact that abnormal, formerly reported by
the author was due te the unbalanced degeneration of sugar translocation

against the decrease of starch gradation.
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