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Table 1 Effects of 3- hydroxy -5-methyl isoxazole and its two metabolites

on growth of rice seedlings

Control
Plant height (cm) 11.6
. Leaf age i ) 3.0
Root length (cm) 9.1
Rate of root tip elongation (%)* 1
Top (mg) 58
Fresh wt. { Root (mg) 52

mi?ﬁ;’??gfg;fgl e O-f3-glucoside** N-B-glucoside***
10.6 10.7 10.6
3.0 3.0 3.0
11.7 12.1 12.6
34 42 40
55 59 ' 59
63 79 - 74

Numbers represent average of the value for 24 individuals. ‘

* The root length from root tip to region where branched roots emerged/root length X100
** 3-([3-D-glucopyranosyloxy)-5-methyl isoxazole ‘ '
*xk 9-([3-D-glucopyranosyl)-5-methyl-4-isoxazolin-3-one

EEREER S S UER

EER L AVFFS—N, 4V FFS—-0-B-7
AaFA PRIV FH S —~A-N-f-F a1 F
AHEERL, 1 AHOEBLRETEE YR
(table 1). 3MOEAED, BEORERELEx
CROEREEED HE L LCoORBREDY 2EL L
A, 2EOEEERIIA Y Fy V- AREXTREYR
LI X .
B b DR B U kS R, FEFILE X v L 7en
R X 7RER A BRI Dk (g 1).
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BT IE LD LT, 4V F4 ) —1-N-f3-

() o

Root length
-
(=]

(3]
(=)

L 1 | L 1

OO 10771076 107° 1071 107* 10*
Concentration (M)

0—0 3-hydroxy-5-methyl isoxazole

o—0 N-S3-glucoside

ROE\HELT a-F 74T 3 VD

BROLEFRBY AERY fig. 2 1R
L. 1077~1073M DEETA V%V —1-0--7

Control

3—hydroxy—5—methyl
" isoxazole -

O-p-glucoside
N-p-glucoside

I L e )
Oxidation of a-NA (ug/hr/g.f.w.)
Fig. 1 Effects of 3-hydroxy-5-methyl iso-
xazole and its two metabolites on a-
naphthylamine (¢-NA) oxidizing activity

in rice roots
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10
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0

i} i | 1 1

0 10-710-°10-510"410-2 102
Concentration (M)

s— O-F-glucoside

Fig. 2 Effects of 3-hydroxy-5-methyl isoxazole and its
two metabolites on root growth of rice seedlings
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) IR ]
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| 10N 1
) (107N -]
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L+ ]
3- h\vho\\-) methyl isoxazole 3
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3=hydroxy-5-methyl isox:
10-5M plus glucose 10~ \| ————MM )
) 10 20 30 10 50
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Fig. 3 Effects of 3-hydroxy-5-methyl isoxa-
zole, its two metabolites and 3-hydroxy-
5-methyl isoxazole plus glucose on root
elongation of rice seedlings
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Fig. 4 Effects of 3-hydroxy-5-methyl isoxazole and its two metabolites -
on rooting ability of rice seedlings
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Fig. 5 Metabolism of 3-hydroxy-5-methyl isoxazole in plants®®
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Table 2 Effect of 3-hydroxy-5-methyl isoxazole on growth of rice seedlings

Treatment 1 Treatment 2

Control

Plant height (cm) 19.5+0.8
Leaf age 5.7+0.1
Root Length (cm) 13.2+1.6
Number of roots 22+1.0
Top (g) 0.47+0.07

F . )
resh wt {Root (g) 0.36+£0.09

20.7+0.8
6.040.1
13.6 1.4

22+1.6
0.474£0.09
0.58+£0.20

19.4+1.3
6.1+0.1
153.0+1.9
22+1.1
0.4940.09
0.494+0.11

Note; Treatment 1 and 2 in Table 2, Figs. 6,7,8,9 and 10 indicate the application
of the commercial 3-hydroxy-5-methyl isoxazole (Tachigaren Liquid) diluted to
1,000 and 500 times, respectively. mean + standard deviation

Left: Control.

Right: Treated with 3-hydroxy-5-methyl isoxazole (Treatment 1)
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T GTTIE Ui, a-9 7 907 & VLI
AV F S = I X DU S B o
HAEEREM O 20~60%, 1{EEYSOH 100% O
LRGSR B vk (fig. 7). —J5 I UM oo fd
DT TTC DRIEIE, AV F 7 — A s &

s 1001

GO=

10

201~

Control Treatment 1 Treatment 2

T Jre/lr/plant, [T/ /e fow.
Fig. 7 Effect of 3-hydroxy-5-methyl isoxa-

zole on «a-naphtylamine oxidizing activ-
ity in rice roots 20 days after sowing
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T

0 — - = L
Ireatment 1 Treatment 2

[Z0OD180m /g £ w.

Control
T Job 180mye/plant,

Fig. 8 Effect of 3-hydroxy-5-methyl isoxazole
on 2, 3, 5-triphenyl tetrazolium chloride
(T'TC) reducing activity in rice roots 20
days after sowing

Fig. 9 Rice roots 40 days after sowing
Right: Treated with 3-hydroxy-5-methyl isoxazole (Treatment 1)

Left: Control.
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0.6

041

Fresh weight of root (g/plant)

I 1
0 20 40

Days after sowing

o—o Control, o—e Treatment 1, A—ATreatment 2,

Fig. 10 Effects of 3-hydroxy-5-methyl isoxa-
zole on root growth of rice seedlings

THRBMIL, BER LODRO R4 % (T X ¢
R EEOBROERAEES RS &, T
BRI OBEN S X OBT N D5 2 E 05
DIt File A VEORAE LIROABIEILE
BBEGEAH D, AVEORIY a-F AT VR
CIDBEDLZ EDFMBNRTHBD R, 4V F9 Y~
B2 FHUROBHBRDHIL HF A VK L CED %
RT LR, FROI AV FE Y —ApMEOET
MEN EDHZ DL THEMTES.
EER2ILBTB, 4V F VAR L DEBTYD
BER LOBRELHS XOF0B 0L BRERSIL,
HEE 1 Tk~ Fo A ¥ F 9V — A DR LS TE
2 bha. Tiobt, 4 V9 — L BEDHC
CCERE CIREBORE X RETHPBEOERYN
#HT5, LoLABERREELE, HENCRIE
TFERIA VTV — 3R 2 S RES o TRERNIT
WA Y EF T —A-N-B-F a4 Kb, Rok
EEEEL, ROBEEYRDL50 B2

T3 AR DA B LR RN B R LT

BP0 EBhndh, BRASBRANCRIETA Y £
V= LOEBEOR BRI OV TIESE M ER R T e
S5FETHA.

i3] =
+EREAE LRI 3-e FeFv-5-25
WA VT = (A VFV V=V EET) BLUE
DIEY i PG B O M A T E BT A5 % 1T
v, RO X D IefER A B

(1) A7FHY—ACLBAFHORDEERE
Ry R, WY RN CREER SN 2 BEORE G
AV FH YV —1-0-B-71 2%t FBIO AV F4
V= =N-B-7La%4 F) D 5B LAY FH Y
—A-N-B- 70 a4 FIZ L 5Bt pvRIE S hote.

(2) AvFEy V-, B 20RO
WER LODEROREL R L, FOBERRBE &
LI OLR A RAEL -

(3) A VFH V=31 AEOR 04 I HE S
(a-75107 3 VEBAE DR XU TTC B H) %5
¥, XHIFIRNDE FHdT.

KRGO ST I Y HROEI A il o
BB JEPr A L AE S JEEE PN g bl s X O
FERREFCEMoELYR LS. TRBEORMK X
O BB A W) o\ o i e R A R T e
B L LOHAE A bR R L 2T

5l B X #k

1 MRS - AT 1959 o< ET 54
fadB eyt (O) AR5 a-NA Bk
Ho@ENS A E TTC #iEhe DB fRic 2w
T. HEkd 28 @ 205~207.

2. TIERMA - THMOR - BB - FIE 1969.
T RIS e 13 B OKRR T o R E . (1) B 3EH
X HERAE. AR 35: 136.

3. b b E o WA 1972, KRR HE T MO R Rk
DEWHEMR—IIE, 257 v oo nMk— &
T E 47 1141—1144.

4. BRI ) % mEmEg - BHAS 1971
2 # 7 v v (3-hydroxy-5-methyl isoxazole) ®
A X B WL & AAH T 2 v T RERE
37 : 192.

5. LATREZ - WEJISE - B A - P RHERE 1973,
2F A v OB R P T EE. BERYS
TE#HE C-57.

6. NIEER - ILTES - KHERE 1972
v (32 FrFv-5-4FAAfVFHy —)DHE
HRE BT 50k, (1) BokR iz
M. M L RET R T R TERE#E (R
47 FERE) 63—64.

& F I

7. WS BL - HHEH 1972, 4 vERESHFET
L. JLERA T2 82—92.

8. ATigElE - R E BN E 1970, AEHEC R
B F-319 oA VTS AR LR BER 39
(318 2) @ 23—24.



M- R H

3-e Kty 5-AFAd Y *y — VOl FREEACETBHE G 1H) 505

L0 BHEME 1972 4V EV - A REEORE. 1985,

HEEBERE Y v ROy AEEE 58 1L I JE 1962 BEHBIC 315 BRI 0 BB I 4
10. WWH & - KERX B F 1961 a-r 77 SO AMERCBTBHE. EHEAEEE
' 73 v X BKMBOE 2. BRE 36 : 1983 23—159.

Plant Growth-Regulating Activities of 3—Hydroxyv5~methy‘1 Isoxazole

I. Effects of 3-hydroxy-5-methyl isoxazole and metabolites

in plants on growth of rice seedlings

Masami Ocawa and Yasuo Ora

(National Institite of Agricultural Sciences, Konosu, Saitama )

Summary

This investigation was conducted on rice seedlings to elucidate the plant growth-regulating properties:
‘of 3-hydroxy-5-methyl isoxazole which is an effective fungicide against the damping-off organism of rice
seedlings. The results obtained are summarized as follows:

1 ) The ‘promotion of root growth by 3-hydroxy-5-methyl isoxazole was assumed to be mediated by"
its metabolite (N-{3-glucoside) in plants.

2) The formation and development of lateral roots and root hairs were accelerated in the early seedling'
stage. The root growth was vigorously promoted by 3-hydroxy-5-methyl isoxazole in the later seedling
stage. ‘

3) The rooting ability and root activity (oxidizing or reducing activity of roots) were enhanced by

3-hydroxy-5-methyl isoxazole.


http://www.tcpdf.org

