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Table 1 . Method of experiments
a) b} c) d) e)

Neo. Applicator Sample Air blast Method of

side of oppositle determination
applicator side

I-1 C B - — CSs

I—2 C B fan — CS

I—1 C B — e Cs

I—2 C B fan fan csS

om—1 C B nozzle — CS

-2 C B nozzle nozzle cSs

N—1 C B fan fan Cs

N—2 c B+S fan fan Cs

VY D F — — GC

il D F fan fan GC

Vi C MW fan fan GC

! C W — — GC

X C W fan fan GC

a) The number of experiments.

b} C: Cold-fogger, D: Knapsack type duster.

c) B: 50g of powder removed an active ingredient from chlorothalonit (TPN) fine dust
powder, 250 ml of 6 %sodium alkylnaphthalenesulfonate, 250 ml of 6 % sodium lignine-
sulfopate and 200 ml of I % blue coloring matter No. 1 are made up to 1 liter {modified
powder).

S : 20g of polyoxyethylene dinonylphenyl ether is dissolved in 20 ml of ethyl alcohol,
followed by being made up to 200 m! (surfactant solution).

B4+ S: Surfactant solution is sprayed before the application of the sample B.

F: chiorothalonil fine dust powder, 50g.

MW : 50 g of chlorothalonil fine dusi powder, 250 ml of 6 % sodium alkylnaphthalene-
sulfonate and 6 % sodium ligninesulfonate are made up 1 litre (modified wettable powder).
W : 20 g of chlorothalonil weitable powder is made up to 500 mi.

d} Conditions of the air circulation.

O Air is sent from 5 min. belore application till 90 min. after, in a closed greenhouse.
Then the house is kept closed for 18 hours.
O The amount of air,
fan : 31 m®/min.,nozzle : 0.28 m?*/min.
e) CS: Determined by chromatoscanner.

GC : Determined by gas chromatograph equipped with ECD.
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Table 2 Resulis of experiments

Deposit of the pesticide or the coloring matter on

filter papers

No. Upper surface Under surface
I-1 16.9 7) 0.1290)
T2 8.1 (21) 1.7{ 53)
I—1 12.8 (34) 2.9(37)
-z 3.8 (35) 4.4(18)
-1 10.2 (25) 1.5(72)
-2 12.0 (50) 2.7( 46)
N—1 4.7 (28) 3.2( 30)
N2 6.2 (12} 2.4(49)
v 22.7 (29} 2.6

¥l 21.0 (13) 5.0

M 8.2 (7) 1.3

¥ 8.7 (6) 0.04

X 4.6 (5) 0.8

1) Units: ].0~8 g/cm? for No. T— 1 ~No. V[ — 2
10 "% g/cm? for No. V~No. I¥

2 ) Figures in parentheses show coefficient of

variations (% } of deposit in the greenhouse.
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Summary

Fundamental Examination of the Application of Pesticides by Cold-fogger

in Greenhouse

By Keiichi Kaneko, Kimikazu SaiTo and Keisuke Suzuxi

The eifects of formulation of a pesticide and ecirculation of air on the diffusion and
deposit of the active ingredient (chlorothalonil) sprayed by a cold-fogger in a greenhouse
were studied.

A simple model with the bare ground in greenhouse was designed (Figs.l and 2)to get
fundamental factors considered to influence pesticidal efficacy. Trap-stands 1 m in height
with filter-papers, which were fixed and exposed upper or under surface 1o be analyzed
afterwards, were settled at certain intervals.

The cold-fogger application of a pesticide with ventilation showed less deposit on the
upper surface and more deposit on the under surface of filter-papers, and smaller varization
of the deposits, in comparison with the resulis obtained by the experiment without veniilation.
The sironger the veniilation, the larger the ratio of deposit on the under surface 1o the
upper surfiace.

When the solution of surfactant had been sprayed by a cold-fogger before the applica-
tion of the pesticide, more deposiis were shown on the upper surface and lesson the under
surface, as compared with no pre-treatment spray.

When the suspension of the modified wettable powder (specially prepared with FD
formulation® and some surfactant) was sprayed with ventilation, slightly mora deposits were
shown on the wpper surface, and about 20 times more deposits on the under surfagce, in
comparison with the application of the suspension of the ordinary wettable powder without
ventilation, whereas about a half deposit on the upper surface znd a quarter deposit on the

under surface in comparison with the dusting of the FD formulation.

% FD formulation : fine dust powder prepared with fine particles of the average 2pm

in diameter io float in greenhouse.
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Figure 1 Capillary gas chromatograms of machine cil EC

{1) A type : sample 1-10
(2} A wpe @ sample 11213
13) A ype : sample 14-16
{4) B wype : sample 17
(8 C ype : sample 18-21
(6) C type: sample 22,23
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Table 1 Results of distillation echaracteristes of
machine oil emulsifiable eoncentrates
Sample Beiling temperature 10— 90% Sample DBeiling ’cemper:-ltn.zx:‘ecL 10-90%
¥ TT0% oom som Pollineramee N Tiu0 0% 504 boiling renge

1 362 407.5 386.5 45.5 13 367.5 4125 39L5 45
2 363 411 387 48 14 351 4195  390.5 68.5
3 361 406 387 45 15 355.5 420 380 64.5

4 385 4035 386.5 38.5 18 3587.5 426 392. 5 68.5
5 363 416 387 53 17 329 458 400.5 129
6 362 412 389.5 50
7 363 411 389.5 48 18 355 392 3715 37
8 362.5 409 384.5 46.5 19 355 3915 376.5 36.5
9 3635 42 388 48.5 20 348 387.5 3645 415

10 360 414.5 3875 54,5 21 341.5 3865 366.5 45

11 364.5 4125 3885 48 22 336 37%.7 356.3 39.7

12 3685 407 390 38.5 23 337 b1 3687 44

* sample No. 1-17 97% emulsifiable concentrate

18—23 W% emulsifiable coneentrate
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Figure 2 Relationship between retention times
and boiling points of n-paraffins
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Table 2 Results of distribution of bolling point obtainred
by GC _in machine oil emulsifiable concentrates
Sample Elutiontemperature(®C) 10-90% Sample Elution temperature(*C) 10—-90%
No. ¥ 10% 90% 50% elution range No. 10% 90% 50 % elution range
1 351,56 433.4 300.7 81.9 13 354.7 4246 395.8 69.9
2 BLT 4339 3PLO 82.2 1d 339.7 4410 3948 101.3
3 350.7 427.3 3%4.4 76.6 15 343.3 4375 390.2 94 2
4 360.7 43L.5 3925 80.8 16 343.7 440.0 3954 96.3
5 360.0 433.4 392.9 8.4 17 323.0 47,7 409.5 152.7
6 351.3 43356 3831 82.2
7 3511 4333 3929 82.2 18 350.1 413.0 3847 62,9
8 3512 4332 393.0 820 19 349.0 4155 3846 66. 5
9 351.4 427.3 395.0 75.9 20 336.9 42223 376.0 86,4
10 35L.1 4333 393.0 82.2 21 33%.1 4203 3752 85.2
11 356.5 4249 3960 68 4 22 327.5 3948 357.2 67.3
12 356.6 425.0 3859 68.4 23 327.6 3945 3676 66.9

# The assignment of sample number
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Summary

The Method of Rapid Measurement for Distillation Characteristics of Machine

Oil Emulsifiable Concentrates using Capillary Gas Chromatography

By Takashi WATANABE and Keisuke Suzuki

Among machine oil emulsifiable concenrates (EC), light- machine which has low viscosity
and small specific gravity —a so-called 98% formulation —is more suitable for pest control
on citrus in summer application than 97% formulation because of its less phiytotoxity.

These formulations are able 1o be distingushed from distillation characteristics, i. e. 98%
formulations have narrow cut-ranges (10%-90% elution range). However, the routine distil-
lation method is very complicated and time-consuming to measure distillation characteristics.

Therefore, the chromatographic method was developed for the measurement for distillation
characteristics of machine oil EC on 97% and 98% contents, using capillary gas chromato-
graphy (GC). This GC method does not require large amounts of samples, and it is sul-
ficienily safe and rapid.

It was recognized that the retention times of n-paraffins by ANSI method {ref.2) had
an excellent correlation against their boiling points, and the boiling points at 10%,50%,90%,
elution components of machine oil EC were obitained from this correlation factor.

As the results, the 50% elution temperatures of 97% and 98% EC were 390.2—409.5 T
and 357.2—376.0C, respectively. These values were approximately equal to distillation
characteristics obiained by the dissillation method, .

On the other hand, the cut-ranges of 97% and 98% EC determined by GC, these values
were 68.4-—152.37C and 62.9—85.4C, respectively, were slightly wide in comparison with
distillation characteristics, However, the resulis using the regression analysis were satis-
factory in regard to the relation between distillation characteristics and boiling ranges
obtained by GC (coefficient of correlation =0.95).

Therefore, the standard of evaluating quality of machine oil EC between 97% and 98 %

formulations was proposed by capillary gas chromatographic method (see 1able 3).




Bull. Agr. Chem. Inspect. Stn.
No.24 : 31~ 34 (1984)

FUBBUREO N T8 s — il RSN

0w

Rir & -

1970 L%, +BuHEE (Alternarie kiku—
chione JITHNTHEY &5 v YEHEBEMSHRBEL €0
seRic oV TS C 0 Dz, B b mE>
ICHENT, #Y 4% v BORKSHEE OB St
SERth M S, M R SEREo B
St o NIEA R R & EHEE O MBER & DHF
DU THPRIC B 5 T L R T H B ¢ & Al
1ze

A, YHROEFRBCEN T RRRICETEA 7
# N OEHETEEMNL LNA0T, B - &R
B BEEL ) EREOBENE Y, SR LEkcD
WTHEARSAREE L. fOREET LICHET 5

ATRERT SICH Y, F v RENE OERIEORE
ZETHALTOREEOEBRE - EEHE - BELOoR
wRRERACEROREHT 5o

LA
PestEER © SRBRIC Uk LA 7 o BT 260 BibRA,

#1

Tzble 1.

BRE BT

1984 <E BHS - TR - BHR O 3 L B U iRl
SR Ut SIC BT L& 0T 5 2,
TOIBOIRHLIICRTELELTH B,

SEEHH: | G R O KA IR, BRRPE
FREC L > CHAOEDMETHEBRE (mi nimum
Inhibitery Concentration:MIC) & Hj#E L,
TOFETHBRTFELERDL DT L B2 T
w0 Wikt oo, 2L, EEORBEHT O L
T = F2e

# 78 k-l G EFD 500 pe  meDHBAIED,
COEBLY 400 pg /mL. 300 prg S MLDFRBEEE
o COHRWEIEE LTT NN ST G 2y
Lice COES AT #F—nBRKICRECH S DR
HESTTE b vERO, REEHEIVE Y 525
V% 8 Uy Ocmnt b Y ILC, AT PRSE Liz b 78
R RIS B4 QmeSOMA L, XS 46~ T T
$TIREL Fif o REEE 18m e g, h7 8 2 — T
R0 1/ 10 BIEFOFERE Lz,

U3 LA o o WBEAT B O B2t

isalating various localities of

Alterneria kikuchiana

22 4% B AR R THERE
{Locality) (Isalates)(Total)

FRIRIE K% AF 3 29

(Tottori) Byl By 5 12
HBo@ oar 1 8
* F 2 ¢ 16
FEieRiE 168 6 101

R A 2 i 48 48
(Saga)

TR IR H oK W 213 53
(Fukuoka) w® A BT 1@ 37 g0
TmmeEs 0 b Fom im0 21 21

(Tokye)

(260)

N



42 # oKk B OE BB Y

BRREUER
N R — AT B BB B ORI E O E
S, WIKRT &0 IgttomibEsEs, &
S - GRS RUTEREEMMEL TN ST &b
B btz Tl HATEF—NVOEEEE -712{ T
TR VS RS O L2 21 BRI < TMIL Cffi
3. 12pg/me BT OREEERCKE L, colid
SMI CE3 12pg,/me HUESFHE &SR OMAR
ﬁf&%i'ﬁ:o
5182 oA Y A % v v B ICHT BRSHEE OBIT S
MENC A T F h— o B ERE RS TR
BEERREON MR, KBRS DIRELLERY VA
KEd B4 500 BHEEORT EEHICEN LT 3,

wiegEROREERLE (M2E8K), BRBIKE
WS EE M MBRIC S R LTV A &5
B Hie FE LEEIR - GBI s 0T H S ERETE
BEETLC LMD, SoICEMPOONHERKEYT
& LB OEENTHHENELT AT LHERS
b,

FEF v REUFOWESHA LTSS REARS
T LT, AEBTRLELSCHBELEZ OGNS
EROBALEEOMNMREBOCI2THRLEELD
N5 &I in vive OEBRRUIIENIE OEMSE %

H245

BT hTEE LTS,

Rk

1) EHIES, BEEs, Sm)lss Mg
vol 26 @ 157 ~ 159
2) LS . RERER T vel 40 1 220
3) HTEN QNS THERWHEIEEsES ]
v 51 (1975 )
4) HIEES S AOME D vol 23 1 54~ 59 1976)
5) LIHtEE. HOFS, HMFET K412 85~00
(1972)
6) EyAEEE, Hob®, HEEZ REM1S 3742
(1973 )
T) BT LRSS AEkdr 14 © 54~65( 1974 )
8) HSFE, BEET . EMEHEEICET S Y v vy
haSTEEE D 41 ~53 (1976 )
9) HAA{LEHHE¥ S ! Chemotherapy vol 23 :
#8 . 1~2(1975)
10y BEHE : HPHE © vol29 [ 206~212 {1975)
1) Bobds WA, HMFEZ KHEMI5: 82~92
(1975 )
12) RIBIRiEME BBER WERE, B R AN
Dvol 44 453 - 401 1978 )



19844F12 8 F i BEFEO N 7 2k — A3 T AR DN T 13

60r

a0 &M B
260 Bk

[solates
2o
e
=]

B

s0f
20%
107
0 \ L . —— y 3 L /?
0.31 0.62 125 312395 625 125 25 50
MIC {(ug/ml)
Fig. 1. Sensitivity distribution of Alternaria kikuchiane 1o Captafol
E1 +vBEREON T # 5 — AR M SR 7
20 B R
101
101
0 N L = —
201
B
g #1R
< # 10} 4 8 Btk
ﬁ 0 L oL o n_/‘c.)
20¢ B
i At
90 Btk
10f
0 L | . , , o ~ o
0.31 0.62 125 312375 625 125 25 50

MIC fug/mi}
Fig. 2. Sensitivity distribution of Alternaria kikichiana

in Tottori, Saga and Fukuoka to Captafol

B2 BB ORRG 7 &k — AR R D 18



u BoE R E KB S

Summary
Sensitivity Distribution of Aliernaria kikuchiana to Captafol

by Noriveshi ApacHt and Syoko Fuuita
A comparison was made of the minimum inhibitory concenirations (MIC) of “captafol

against Alflernaria kikuchiana isolated from diseased Japanes pear {Nijisseiki) leaves col-

lected in various localities ; Tottori, Saga, Fukuoka and Tokyo. Sensitivity distribution curves

{Fig.2) obtained from isclates in Tottori, Saga and.Fukuoka showed three-peaks curve

distribution pattern. The Ffirst peak corresponds to the distribution of the sensitive strains,

and show other two peaks above MIC 3.12 ug ml ~' ihe existence of two groups of

resistant strains. All isolates from the field of our station (Kodaira-shi, Tokyoc) where
captafel has: never sprayed were sensilive to captafol, showing only the first peak.
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Table 1. Average recoveries of 33 Pesticides from hulled rice, rice siraw, tea leaves,
1es leaves hot water extracst, milk, meat, and egg samples lortified wuh 0.1 ppm level.
. Hulled Rice Tea Tea feaves N £
'.No. Pesticide rice straw leaves hot waler exir Milk Meat g
1 bave 785 751 73.2 855 B 8.4 B0.2 8 1.1
{dichiorvos)
DEP
2 [erchlorTons 774 727 743 808 824 815 840.3
3 MTMC 215 96.5 94,4 9 0.5 9 59 922 903
4 Methamyl 7 1.4 708 10.5 805 3 1.1 824 8 0.7
MiPC
5 {isoprocarh) 884 852 §22 8 0.8 8 8.5 84.3 825
[ XMC G 2.4 94,5 858 94.8 9 7.6 959 9 0.3
7 MPMC 952 931 828 96.4 956 922 9 1.6
8 BPMC 964 93.5 921 % 4.7 9 6.6 934 929
BRP
9 {naled) 24.5 925 411 g51 9 3.5 926 940.8
10 Monoerotophos § 8.5 B 5.4 2.2 834 8 1.6 821 8 1.5
CYAP
11 teyanoghos) 954 9 3.9 90.4 9 2.1 916 90.6 8 8.4
PHC
12 {prapoxur] 856 948 90.6 98.8 94.4 921 4 0.4
TPN '
13 (cilorothalonil) §5.1 823 801 886 990.2 89.9 8175
14 Disulfeton 7 8.4 74.2 711 723 840.5 791 172
15 Diazinon 921 923 90.1 9 4.8 9 3.4 9 1.9 9 0.0
IBP
16  tedifenphos! 9 8.5 9 4.4 920 9 4.8 951 90.7 8 7.5
NAC
17 carbaryh) 97.4 962 90.8 9 L2 94.7 923 902
MEP
18 (fennrothiont 9 9.6 941 431 9 4.7 93.8 ¢ 0.6 8 8.5
18 Malethion 8 L8 80.4 §0.1 5 8.4 854 80.2 789
MPP
20 pihion) 827 798 717.8 7 9.5 801 779 7 6.8
21 Triadime fen B 3.4 822 £ 1.9 855 9 0.1 856 831
Ve o 90.4
22 (chlorfenvinphos) G2 911 990.6 94.5 - 9 0.1 8 6.4
DMTP
23 {methidathion} 92.1 901 884 892 90.7 8 B.6 8 2.7
PAP
24 {onenthontel 9 4.5 93.4 9D 936 94.4 90.0 87.2
24 Procymidone 8 9.9 8 8.6 856 5 0.2 914 940.1 857
26 Tricyclazole 891 882 84.4 89.6 99,1 825 80.8
27 lsoxathion 96.4 90.2 90.1 922 94.5 854 8§22
cYP
28 955 X 3 . s
{eyanofenphos) 822 89.6 o L8 940.6 872 853
29 EDDP 9 0.5 . .9
{edifenphosi 911 90 sl 921 8 6.5 855
PMP
30 992 9 6. N X
(phosmes) 6.5 94.4 932 972 90.1 8 8.1
31 Pyridaphenthion 947 931 90.2 951 9 6.3 898 852
32 Iprodione 89.9 901 97.6 a0.3 91,2 B 6.5 833
33 Phosalone 985 925 404 982 957 2 0.1 86.3
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Summary

A multiresidue Analytical Method for Determining Organophosphorus, Carbamate

Pesticides in Livestock Products, Hulled Rice, Rice Straw and Tea lL.eaves

By Osamu NISHIJIMA

A mnultiresidue analysis of 33 pesticides for milk, meat, egg, hulled rice, rice straw,
tea leaves, and tea leaves hot water extract is described. A 30ml of milk, 30g of meat
and 50g of egg sample were added 30ml of methanol: 2-propancl (141}, 70ml of ethyl
aceiate, 10-—20g of Hyflo Super-Cel, and 60—70g of anhydrous sodium sulfate, then homo-
genized with Polytron homogenizer. Homogenzted sample were filtered and evaporated then
pariitioned with acetonitrile and hexane. Acetonitrile was evaporated, then conecentrate was
treated by coagulating with phosphoric acid-ammonium chloride solution, Precipitate was
fillered and washed with mixture solution of acetone: phesphoric acid-ammonium chloride (20
4-30). The organophosphorus and carbamate pesticides were extiracted from filtrate by
percolation through a column of Amberlite XAD- {(2+4) resin, followed by elution with 80 ml
of methanol : 2-propanol {1-+1) and 100ml of ethyl acetate.

The eluates were dehydrated with anhydrous sodium sulfate then evaporated. Residues
were dissolved with 20ml of ethyl acetate: dichloromethane (2--8) or acetone : methanol : ethyl
acetate : hexane (10+104304-50) and cleaned up with SEP-PAK® Florisil and Silica
cartridge eluting with 130ml.

{Convenient analytical method of milk)

A 30ml of milk was mixed with 50m! of acetonitrile and partitioned with 30ml of hexane.
Hexane layer was reextracted with 50mi of acetonitrile four times. Acetonitrile was evap-
orated and cleaned up with SEP-PAK® Florisil or Silica cartridge eluting with 150ml of ethyl
acetate ; dichloromethane (20+80) or acetone : methanol : ethy! acetate : hexane (10410 30
-+50).

A powdered 20g of huiled rice, 10g of rice straw and 10g of tee leaves samples were

extracted with 30ml of water and 100ml of acetone : methanol (141). Extracis were

filiered and hereafier treated with the same method that of milk, meat and egg samples.
On the other hand 6g of tea leaves was extracted with 360ml of hot warter, standing for
5 min. Then Hyflo Super-Cel was added and filtered. Filtrate was added 60ml of methanol
and 2-propanol then evaporaled. Concentrate was passed through Chem tube® column
then eluted  with 200m! of 2-proponol : dichlorometane (20--80) or acetone : methanal : ethyl
acetate : hexane (20-+20-430-+30). Eluate was evaporated and cleaned up with SEP.PAK®

Florisi] and Silica cartridge eluting with 150ml of ethyl acetate :dichloromethane (20--80)

or acetone :methanol : ethyl acetate :hexane (10+10430450).
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The eluate was evaporated and dissolved with acetone :iscoctane (1+3) then analyzed
by a Hewlett-Packard Model 5880A gas chromatograph which equipped with on-column injec-
tion facilities, methyl silicone fused silica glass capillary column and nitrogen-phosphorus

detector. The recovery test of 0.1 ppm fortification level resulted that above 70%.
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Summary

Phytotoxicities of Organophosphorus Insecticides on Chinese Cabbage

By Mineke Yukmmoro

Pesticide applications often cause phytotoxicity on various crops under particular condi-
tions. Studies on phytotoxicity have been carried out concerning phytotoxic appearance on
crops sprayed by pesticides under various conditions. For the safe use of pesticides, however,
it is necessary to clarify the mechanism of phytotoxicity in  addition 1o visual examinations
of phytotoxic symptoms.

Organophosphates, one of the major insecticide groups, comprise about fifty compounds
and account for 20% of all the pesticides used in Japan. Various crops applied with organo-
phosphorus insecticides often show phytotoxic symptoms. Then studies were carried out on
the relations of organophosphates and Chinese cabbage which easily exhibited phytotoxic
sympioms.

Chinese cabbage seedlings were sprayed by 1,000 ppm sclutions of organophosphate emu-
Isifiable concentrate. Various phytotoxic symptoms were observed on Chinese cabbage planis.
Changes of chlorophyll, carotene, carbohydraie, and nitrogen content were analyzed on
Chinese cabbage leaves applied with insecticides. Changes of some enzyme activities were
also investigated through the disc electrophoresis on polyacrylamide gels. Furthermore, the
effects of leptophos on the photosynthetie ability and of phosalone on fine structure of
chloroplasts were examined on Chinese cabbage plants.

These results were discussed in comparison with the precedent informations of abnormal
plants caused by phytotoxicity with herbicide application, infection with fungal or viral patho-
gens, or deficiency of nutrient ete. In additon, an attempt was made to clarify the relation
between the phytotoxicity resulted from these materials and the inhibition of Hill reaction

by organophosphates.
1. Phytotoxic symptoms

The phytotoxic symptoms by organophospherus insecticides on Chinese cabbage secedlings
were as follows : The plant showed severe leaf burn by application of fenitrothion, mecarbam,
chlorfenvinphos and fenthion, marginal necrosis on matured leaves by dimethoale, methidathion
and DAEP, circular necrotic spot on matured leaves and necrosis on young leaves by dia-
zinon and cyanophos, necrosis on young leaves by thiometon, salithion, formothion, malathion
and phenkapton, and necrosis along leaf veins by ESP. Inthe case of chlorotic sympioms,
the plant showed leal malformation and leaf motile by leptophos, marginal yellowing on leaves

by eyanophenphos, leaf yellowing by phenthoate, mild yellowing by dialifor, bleaching by
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phosalone, mild chiorosis by chlerpyriphos and chlorpyriplos-methyl, and chlorosis along leaf
vein by isoxathion and EPN. No visual symptoms appeared on the plant by vamidothion,

trichlorfon, dichlorvos and acephate. Thus organophosphorus insecticides caused various
phytotoxic sympotoms on Chinese cabbage seedlings. These symptoms can be classified by

several ways; qualitative differences of necrosis and chlorosis, quantitative differences of
degrees of injury, or by the different part of leaves where symptoms appeared.
Phytotoxic symptoms became severe by shading before the spraying, and became slight

by shading after the spraying.
2. Changes of metabolites in Chinese cabbage plants applied by organophosphates

Chlorophyll, carotene and carbohydrate content decreased with appearance of thenecrosis
in Chinese cabbage leaves. Amount of iotal nitrogeﬁ increased and soluble proiein content
decreased. Peroxidase and acid phosphatase activities also increased. It showed a iendency
that the greater the : mount of these changes, the severer the degree of injury. Two kinds
of new glutamic acid iehydrogenase isozyme were detected only in matured leaves with
necrosis.

There were two types in chlorotic symptoms,yellowing and whitish yellowing or bleaching.
Both type was different each other in the content of chlorophyll, carotene, carbohydrate
and nitrogen in the leaves. The yellowing caused by phenthoate were similar to the leaves
with necrotic symptoms. In case of the leaves with bleached.by the application of phosalone,
the carotene apparently decreased as early as 2 hours after application, then chlorophyll
decre sed with appearance of the symptom. Amount of carbohydrate especially starch also
decreased. However there were similar changes in both symptoms.  The activities of
peroxidase and acid phosphatase were almost same in each symptom and weaker than that

of necrotic leaves. The activity of non-specific esterase isozyme, which became strong

with senescence, de creased in the leaves of both symptoms.
3. Analysis on metabolic changes

In the case of Chinese cabbage with necrotic sympioms, the site of action of the insec-
ticides is not clear. It seems that the cell injured mechanically at first, then carbohydrate
content decrease by suppression of photosynthesis by the inhibition of light reaction in photo=
synthesis or by the decrease of photosynthetic sites due w0 the decrease of chlorophyll
and other pigments. It can be considered that physiological activities are enhanced by the
injuries, because high molecular substances such as proteins degrade into aminc acids
and enzyme activities are enhanced. Since these changes generally occurin abnormal plants
other than phytotoxicity or in senescent leaves, the changes in these substances in leaves

seems to be a secondary change in necrotic leaves with injuries. These leaves are seemed

=,

=
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to bein accelerated senescence.

[n the case of leaves of yellowing, these changes are similar to necrotic leaves.
However, degree of changes are smaller than in the case of necrosis. Because of mild
injuries, increase in physiological activities of yellowing teaves are considered to be smaller
than in necrotic leaves,

In the leaves bleached by the application of phosalene, the rate of decrease of carotene
content was more rapid than that of chlorephyll, and chlorosis was retarded by shading after
spraying. Therefore, with phosalone, chiorosis was suggested to be appeared by the photo-
decomposition of chlorophyll due to the lack of carotene, as in the case of some herbicides
inducing bleaching. Since the chioroplasts were observed to be disintegrated in the fine
structure, photosynthetic activities are seemed to be suppressed resulting in decrease of

starch.
4 . Mechanism of phytotoxicity by pesticides

Phosalone is considered to suppress carotene formation and to cause severe chlorosis
on photodecompaosition of chlorophyll due to lack of carotene. Different types of phytotoxic
symptoms appear according to the difference of the sites of action. Although the site of
action is not definite, plants appear to show necrotic or chilorotic symptoms by secondary
changes after injury of tissue. Necrotic sympioms seem to appear when the action of pes-
ticides is strong, but chlorosis seems to appear in the case of weak action.

Organophosphates of low water solubility inhibited Hill reaction at the concentration of
10m5 M. These insecticides caused mild chlorosis, though phosalone caused severe chlorosis,
Hydrophobic compounds may have a high affinity to lipid rich chloroplast. The affinity of
organophosphate to chloroplast is considered to cause an inhibition in the electron trans-
port reaction on thylakeid membrane and to cause decomposition of chlorophyll resulting in
chlorosis.

Dimethoate which caused marginal necrosis of matwred leaves,is a water soluble compound
and penetrates into leaves apoplastically moves to margin. The chemical appear to accumu-
late  in this part resulling in marginal necrosis. Phosalone caused chlorosis along vemn on
young leaves. The part along vein of developing leaves is new tissue.. Phosalone scemed
to act on young tissue. Phytotoxic symptoms are considered to differ by the differenceof
pesticide distribution or the difference of sensitivity of plant tissue fo pesticides.

It has been known that organophospliorus insecticides have insecticidal effect on inhibi-
tion of cholinesterase in nervous system of insects. There are several considerations
about phytotoxic action of such insecticides. The one, these compounds ac! to some enzyme
similar to chelinesterase also in the plant, the other they have a different site from
insecticidal action, ete. Besides these considerations, phytotoxicity was suggested to depend

on the hydrophobicity of pesticide, Chloroplast membrane is injured by hydophobic insec-
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ticides, Chinese cabbage leaves appear light green in color suggesting the concentration
of chlorophyll is lower than in other vegetables. Therefore, chlorosis is supposed to be

easily occured on Chinese cabbage leaves due to the disorganization of chloroplast,
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