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SUMMARY

In order to investigate the fungicidal activities against various plant pathogenes, diminishing effect of plant transpiration,
phytotoxicities, vapor effect and the rate of reduction by ultraviclet rays of phenylmercuric 8-oxyquinolinate(P.M.
), this experiments were undertaken under various laboratory conditions.

1. Inhibitory activity on the spore germination of this chemical was shown less effective than that of P.M.A..
{Table 2, Table 3, Table 4, Table 5 and Table §) Also, P.M.Q. was resulted a somewhat higher inhibitory
activity on the hyphae growth than P.M.A_ (Table 7).

2. In the diminishing effect of plant transpiration, 8 hydroxyquinoline sulfate(oxine sulfate) was more strong inhibitory
at first than P.M.Q., while, at last, P.M.Q. was more strong inhibitory in comparison with oxine sulfate(Table 8, Fig.
1 and Table 9).

3. P.M.Q. was shown less injury on the germination of rice plant seeds and the emergence of their roots than P.M.
A.(Table 10).

Injuries was not observed on the rice seedlings and soy-bean scedlings sprayed with 40 ppm of this chemical.

4, P.M.A. had more inhibitory effects on the mycelial growth of phytopathogenes than P.M.Q. on the vapor effect
(Table 11, Fig. 2).

5. Biological activity and chemical decomposition rate of P.M.A. were greatly reduced by exposure of this compound
to ultraviolet rays.

But, P.M.Q. was only slightly affected by similar treatment(Table 12, Fig. 3, Table 13 and Fig. 4).

From the above results, this chemical will be a promising fungicide adding fungitoxicities against various phytopatho-
genes, diminishing effect of plant transpiration and physico-chemical stability.
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Table 1. Composition of P.M.Q. (2%) and P.M.A.

(2%) emulsion.

+ CH;COOH

P.M.Q. emulsion P.M.A. emulsion

P.M.Q. 2@ | PMA 2(e)
Butanol 24 Butanol 24
Methanol 18 Methanol 18
Antarox Cu 630 4 Antarox Cu 630 4
Xylene 52 Xylene 52
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@ Cochliobolus miyabeanus

@ Piricularia oryzae

® Gibberella zeae

@ Fusarium oxysporum f. vasinfectum
@& Gibberella fujikuroi

® Alternaria kikuchiana

@ Glomerella cingulata

3. Hiwe #RESD
@ Phenylmercuric acetate (m.p. 150, Hg 59.57 %)

@ 8-Hydroxyquinoline sulfate
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Table 2. Inhibitory activity of compounds tested for
the spore germination of C. miyabeanus.
Corrected
No. of { No. of PercentageI .
Chemicals & | germin-| non-ger- !of non-ger- gf“rﬁﬁﬁfagﬁ.
concentrations| ated minated Iminated minate dg
spores | spores »spores spores
P.M.A. 1(ppm) 0 300 100 100
0.32 166 134 44.66 - 44.66
0.1 212 88| 29.33 29.33
0.032 253 47 15.66 15.66
PM.Q. 1 0 300 100 100
0.32 193 107 35.66 35.66
0.1 242 58 19.33! 19.33
0.032 283 17 5.66; 5.66
Check | a0 q 0 0




Inhibitory activity of compounds tested for
the spore germination of P. oryzae.

i Corrected
| percentage

Table 3.

No of ' No. of (Percentage
germin-, non-ger-of non-ger

Chemicals &

conzentrations| ated minated minated ?Iflél:&‘%er
j spores )sporeu Ispores spores

P.M.A 1(ppm): a 300, 100 100
0.32 81 219 73 70.22
0.1 133 167, 55.67| 51.11

0.032 273] 27 9 0

PMQ. 1 o 300 100 100
0.32 98 202 67.33 63.97
0.1 145 155 51.67 46.70

0.032 275 25 8.33! 0

Check o1 28 933 0
Table 4. Inhibitory activity of compounds tested for

the spore germination of A. kikuchiana.

‘ No. of | No. of ‘Pcrcemage “Corrected

Chemicals & | germin- \ non-ger- lof non-ger- ggrﬁg?:agi
concentrations ated | minated ‘minated min;tedg
__ |‘cporcs jopores SPOTES  gpores

PMA. 1 f o 300 100 160
0.32 | 53 47 8233 82.13
0.1 l 112‘ 188 62.67! 62.04
0.032! 219“ 81 27.00 25.76

PMQ. 1 o. 300, 100 100
0.32 G2 238 75.33 79.08
0.1 128 172 57.33 56.68
0. 052‘ 240; 60 20 18.64
Check | % 5 167 0
Takle 5. Inhibitery activity of comgpourds tested for

the spore germmatxon of G. le jthuroi,

Table 6. Inhibitory activity of compounds tested for
the spore germination of F. oxvsporum f.
vasiw’ecz‘um

I " | Corrected
Chemicals & é\elr?ml(r)lf- nI(;II;) gflf oP}e;%er? téegre g?rrclgg’faFe
concentrations | ated  |minated minated . f.oo0 edger
| spores | spores ispores fspores
PMA. 032 ol 300, 100 100
0.1 212 88 29.33 29.33
0.032 253 47 15.66; 15.66
0.01 273 27 9.00, 9.00
P.M.Q. 0.32 0 300 100 100
0.1 227 73 24.30 24.30
0.032 265! 35 11.66 11.66
0.01 291 9 3.00‘ 3.00
Check | a0 o | 0

Co"rected

\ J
Chemicals & o Of 1'11\0?1 g?efr ;(.ernc:nn tg;egéc gfer;:lgxl}ltage‘
concentrations ated ‘mlnated‘mmated | minates dger
\ spores | spores SpOres | gnorod
P.M.A< 0 32 0 300! 100 100
0.1 161 139 46.33 46.33
0.032 193 107 35.66 35.66
0 01 263 3 12.33 12.33
PMQ. 032 0, 300 100 100
0.1 184 116 38.66 38.66
0.032 224“‘ 76 25.33 25.33
0.01 281 19 6.33 6.33
Check | 0| 0 0
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Size(diameter in mm.) of growth inhibition zone after incubation for 3 or 7 days against seven’

Table 7.
>hvtopathogenes at various concentrations(0.02 m/. taken from each diluted chemicals) of P.M.A. and
P.M.Q. using paper disc method.
T Chemicals and T
Phytopatho- concentrations, P-M.A. P-M.Q. .
genes & days (ppm)
incubated 40 80 160 320 640 40 80 160 320 640
Coch. miva. 3 (days) 23.7 25.0 272 29.0 335 22.0 25.0 27.0 305 40.0
7 22.5 240 262 280 315 21.0 225 26.0 27.7 33.5
Gibb. fuji. 3 20.5 23.7 275 320 337 217 250 305 320 36.0
7 13.2 157 19.0 24.0 265 12.7 13.2 237 252 322
Fusa. oxys. 3 23.0 277 30.0 37.7 442 25.0 29.0 32.7 34.2 41.7
7 157 195 22.0 285 355 160 21.7 257 27.0 35.2
Gibb. zea. 3 20.0 265 29.7 347 40.0 222 23.0 33.0 387 40.2
7 172 215 245 28.0 327 16.7 18.0 27.7 328 34.0
Piri. oryz 3 165 19.0 282 33.0 40.2 15.0 20.2 27.7 33.2 39.2
7 16,5 19.6 28.2 33.0 40.2 15.0 20.2 27.7 332 39.2
Alt. kiku. 3 24.7 30.7 37.0 41.7 482 205 28.0 36.2 400 465
Glom. cing. 3 24.5 295 42.0 432 475 255 28.0 355 427 475
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Table 8. Transpiration amounts followed on each time intervals after treatment on kidney-bean roots with oxine
sulfate and P.M.Q.(Cunit: mg/cm?2).
== ——:—'T?nje"* = == e e
Chemicals intervals (hrs) ?é:\?e: £
& concen- 0~12 12~24 24~36 36~48 48~60 9~60 (em?)
trations
Control | 64.90 90.50] 47.40) 52.10 65.68 32058  229.27
Oxine 10 (ppm) 35.70 52.90{ 22.60 40.40 62.40 214.00] 24854
Sulfate 30 18.00 29'30| 23.90, 26.40 42.70 140.30 | 213.56
P.M.Q. 10 48.80, 71.70, 21.30 20.4¢ 21.00 183.51' 283.29
30 36.49, 56.02 13.60 15.80, 14.20 136.11 210.39
Table 9. Comparison of transpiration amounts by
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(Table 10 <p. 15)% =)
(2 B W XE9 Yol 0|l &E
v Xl 4~5Hd o, XEE Kiro] 3~51K

treating with oxine sulfate and P.M.Q.
Cunit: g/cm?/60 hrs)
Chemicals & Transpiration*} Multiple range
concentration amounts (g) | test of Duncan.
Control 3.22 ﬂ
Oxine sul. 10(ppm) 2.15
P.M.Q. 10 ' 1.82
Oxine sul. 30 1.39
P.M.Q. 30 ! 1.36

*Mean of tree kidney-bean plants.

of PM.Q. #3500 f5C40 ppm), 1000 £%(20 ppm),
1500 f5(15 ppm) & 4idpe) Hideol BRI, 24, 48, 72
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Fig 1 Accumulated transpiration amounts after

treatment on kidney-bean roots with oxine
sulfate and P.M.Q.(unit mg/cm?2).

Table 10. Efiect of P.M.Q. and P.M.A emulsion on

the germination of rice plant seeds.

.| Mean of | .,
. Concentrati- .1, | Mean of root
Chemicals on (ppm) ‘lsterélmlen)c h: length (mm)
1 15.47] 41.90
10} 14.72 9.22
P.M.Q. 30, 2.051 0
50 0.87] 0
100; 0.20 0
1 17.97% 49.00
10 9.55|1 2.47
P.M.A 30% 1.17 0
50 1 | 0
100, 0 \ 0
Zontrol | } 15.55 38.15
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Table 11. Vapor action of P.M.A. and P.M.Q. inhi-
biting the growth of Cmiyabeanus inoculated on agar plate

for 24 hours.
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Fig 2. Comparison cf vapor action between P.M.A,

and P.M.Q. inhibiting the growth of C.
mityabeaius inoculated on agar plate for 7 days.

5. P.M.Q.2] [Eesabol GBSt W5

() £HmEEnel Mk

TER AL T 10mm 9 JRiKE] P.M.Q Y
P.M.A. 5.7 1280 ppm o 2 3 4% B%& 0.02m/ 4 1F
T T s el BT Ratstl . BB SRS
J:-¢ 254 mp(PEH H NAU b8, NN 30/80 VK)o A&
s e, RymE 17.5com, BOPEAY #ligs
95~27°C &l o.vd, IA4HEE Ju#k Petri dish 59] C. miyabe-
anus & JEAZH P.D.A. mediao] Tz 3 ﬁﬁ‘j BeE &
B 2718 HMER . 2, F fefvipe T
AT ke 2718 100 0.2 z}o:] M,Jﬂ;..,,.q 15
[ RSk B kT BREHA kT REDT

b, BERER



Takle 12.
ion zore zgainst C. miyabearus of P.M.Q.
and P.M.A. been exgosed to ultraviolet rays.

Exposed time

Chemicals } o
hrs
l 0 ‘ 24 | 48 ’ 2 1:(96)
P.M.Q. | 403 325, 29.00 28.0f 27.0
P.M.A. ] 38.0 24.8‘ 208 153 100
102
&
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Fis 3. Effect of ultraviolet rays on the fungitoxici-
ties of P.M.Q. and P.M.A. against
C. miyabeanus.
Plate 1. Comparison of size of the growth inhibition

zone against C. miyabearus between P.M.
A. and P.M.Q. been exposed to ultraviolet
rays
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Table 13. Chemical decomposition rate of P.M.Q. and
P.M.A. been exposed to ultraviolet rays.

| Exposed time

Chemicals
o | e | 120 Chrs)
P.M.Q 1.705| 1.693 1.459
P.M.A. 2,005’ 0.925 0.222
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Effect of ultraviolet rays on the chemica
stability of P.M.Q. and P.M.A

Fig 4.
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