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HEREL, HEDRRRER, FRERX AN BN =02 —ZH, GHABRIFER.
WHET LA, EREBIREARES, BEREl, EAEATAEXNMEMIRE
e, EBNERTR,
# & (Chlorodimeform)

cH, CH,

™ N

C_'Ha/N CH“N@-CI' Hcl
F X B

N—(2 —BE— 4 FFEE)—N ——REmxh i

ARERAFRUOAR., EaNZE8ER, THEHENRINERM, Bk R 45 HR
$, WHRXREFBBNERMM, NPPEAEHRFE—ENERER. KBRES
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K, TMFEHI28K, RS BT RR TR R B 050, 090—0,405p pm, 29550, 22p pm;y
WBEH =k, BIREEA TR, WEREEH0,590~1,688ppm, E¥IA41,03ppm, HRIEL
ML LH R (ER%ES, 1978) MlE, 1977TFEEEE RN S 4251005, B
2, BEXREREEN0,43ppm,

R GE ReEwe E R s 2510050 1T IR HE, JE 2503 019784F 6 A 28 B, WK I 4
8§ A308, MMEH64R, KBEMAIEE, ASHEAEESRER, BRIPEREE
%10,144ppm, YR, fEE AAIZ51255, B FRHI 956K KK & & 90, 053ppm
ik, BATAABEBEEEERPRORERATSHZE 15ppm LT, MERE AKX E,
TR kR A DB E A s, mIBEKTBUGREEK, Frllsthg% 4.

Ao — RHEBET K LOEEREMERAAR., BERBNERHEEY
SR, 19784ERaME, WAIE AMRERB BT —2iRE, HARMKE B B 7 B
%, SEAYUT A% AGN2005 (Bl E AaiZis0sd ) ,RIR MR, FASMaibEs
e, Rk Ry & 50,149ppm, EAFTHEHE X0,658ppm, TERBERISFM:
TIRXFEZ, 509 SR 20035 H25% R BBk 4005 (Al S T 42510058 ) , [A]
FAMRTTR, TR, BeRhRKEH, MAESEHRE&0.92ppm®  1979FRIVERFEEE
MAMHETORXEHBRE, SERFRBEREOOIHTER, THREOBIE, N
PLETIN, MR M B S R TS B R B NG, RTREREI EA R EXR, BERETS
FHAOREE, XARERSENN, TEEE—SHE, HEX, FTHREEINEREIL
TEKTE L6E AR, EERBRABEFFERBIEETR, RELR, HibrxHKER
MG, MIBESAE TR BRO B RARERRREREREANLE, RITAY
SRR IR EERE AR » SR e B BRI T 78 H LR & ifE R IX E
WP IR E YA R L RIRE, EREiRet, 2T RERD,

WM FF —— DR FHE AR LRI R, JERRERKERRRET AL IE, B
JREOLRITRE ( Heinrich, et al,, 1978), ENMBEH 1 AT (M Em A4 %
66,755 ) BT HEE, BAMTFEREANWEREE N0, 08ppm, RIEFH MR @4 4
0.02ppm, XFHFBISXEBRMMEHEREME (0.2ppm ) XEER, WMA—BHHE
ﬁiﬁjﬁz,’ KA EREHBEARXBENE, YA, BELLH, KIEAXARERE LR
By e TLM 96/ ) %50,28ppm, {HiRgEIEMRZER0 R, R G257 kR
fEK RGBT FHY B A ET A R,

HFOM R EETRBERRAET LEENEIUE LSRR, EMNET %, &
R OMEX TR ENNRIT LN, SESEEEYORIEEYN, R
BEJEE N ( Laveglia and Dahm, 1977) Ak, NEENBEEE TR B LY

e RBENSHRICTR Y KPR REETEREM, ERHit,




2 # REWRE. REBEHORBREIEKTE RPE LA 13

HET 1, NERFREERLRZTRE.
BAERARMIREE D AREDEND SRR, NASZERTEH20XERERR
1K, ReeERH,

W, FARFIREERXNE RS RI

RAEENTEERSEBEY, MRBEORGRTEN, RS G R ER
HARABRSHEMESREHE BN, FREKABAEEREERE (—EF B 25X
T~8R), KERGFEREK, TREEBEIREENERRNZ— X2LEUES
HEYPEFENEA, AWNEERKAHSMMNE, SRS, ERKRBEERNE, £
EREFNEBEESERER, XAFEREFTURRNG, £9BRSeEHERTL
E—EHRETHEEEKN, EREAETREITURIRKFPERTERRENEN, &XF
SRR, '

AT XA, RIIGRERXELEX BB RRE, SRR FES
LB R = { iR R 25 A e B9 BEW,
C NTREEERNEZREEKE, RITEFEI/LROEE, H—RIAELITTFE6
AET MR E R R H, 7ERmMFHEREMRXERMEY, 25 AKHERRET
3462.53%, - fi A /S BB R R BKIR R R B E B, BIRECEEI 433,65k, HF
RIRER1977T4F 9 AEF 2B AH EABKE, BXERAEREERE, 78HnkEE
DUREE . Lycosa Pseudoannulata ) %, W25/ 2 14, €125 M/KFEM28:L e 215K,

R : 1 /-E'l:i‘ﬁ-hfciﬂ
Gl Aty

Lk
80 )
- 70 / [ usist
NS 3]
60 < ] e
3 ;
i - " / , -
P [HN g 5 ‘¢ -
% N o -
~, "
~. " /
- ;
‘\
~

Tt pRmEN

44 57 Gh 71

H1 =FREEHEREKENEEK (1078
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HoRIAER19784E 4 AN EKER

k‘ Y 24 & 4
P&kl ars xR

Eeo REMATHERTEENE%RERNE

MREHE, ERHL B ARREAR B (RS BB L S 1605 + 8 9655778
ERRENBRXEEE SR B2 A AFEHD) CREREEERAL  19804)

B RERAEHEEREMREARTL, B2 — BN BETZHE AR EZHEX
WIREEEM 4 ARETHREE L, BEFl 6 ARG IRENERSHERE (LE1),
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B ZLTVEREERFEEEN A AR HIRE, AU RREABREET
BXfE, BHEWESE R, KRR, #Minalkeo% ik, BHEAKMEANIRAR
HRTERRRR/D, RS EDER, XEZSERNEZM, BN &I HRERE SRR
R B 25 % MEE S I 400 T, 20% SRHK50058 ) IR A TRIER Bdk BB A F " F
. LWZRER B EVRHNER (RE2 ).

JAREEE LR E 2%, FENE MRS R 5% (Lycosa pseudoannulata ) |
WA IREE ( Pireta subpircticus ) , BBk ( Oedothorax insecticeps) . E|8] /NE
¥k ( Evigonidium graminicolum ) , RE KMk ( Tetragnatha caudicula) RFISHE Bk
(Oxyopes sertatus ) %, DIRBRARARS, dkzFIBEHRALMHBAT EE 4
M. ZMAKMBEHKNNREERER., 8. KEREMZRAGHER (ZREN
o, AN EnERE R G IR K, {Eﬁéﬁ@&%%ﬁﬁﬁﬁ@“ﬁgﬁ%%%"ﬁfﬁd\)o B
IR BRBR K, TTHEHE /L LBEERBLL L, B, ERELEGFRREHRERP
BRER T —, BRI E TR K S REET1978 12, 4R X il vk W F1 5 , S 0
PREE NS 3 ~ 6 i3k (B AN ERIEYR (Theridium octomaculatum) M FRIEE] ,
T RERERERNM, NHBaAaNGEEthET —EEH.

BT gk 2N, MIX FEESFEEN A R 8 W iF (Microvelis sp, ) . ERBIER
(Veliidae ) LB BT 1,

REBAX KBERFERFHWEMMMA, HEHEHESREN—NEZMEH, 50%8
BEEHMAIMERER, FMRKESFEN., RIMMWZERERET, S10ppmiEh, Xt
TR 5 AR B % ( Plat ygaster spp, ) . KFEBE/NEE ( Neanastatus cinctiventris) I
PR/ N ( Obtusiclava oryzae ) BEEEFG T, BB RE B EITONE, KIE 1
Xt R AR RO BSE R ( LGy, ) 41,.35ppm, SRHEBKNIG24ppm, MA#E LK
R, AGHNEER, R, WP WS FESRRE L, 1977ERNTEF2
LLNF PR B TR B DR A L Aot Py 5% B 0 R M AR B R R Ry M, AT T I HIRE,
IERARE X Fh A T L 3R BV BT, 1979 ETE R 58 B E T A +L A Z Bl F ek i
BT LG, BREEE e ARSI A RR25%, MEAF NREBENEE
KA. 7%, AMNEEY, Al ILRXEANFESEE —ENEREE,

MR M2 X AR DN 2 A s TIL RO B0, 19784FMAEFE RIMME#AT T — kR A
7, RPEEAUAET I EENSERETBENRPIER (£S5 ),

£5 RERANZHBERPFER (Trichogramma spp. ) HIHH
| T IE K 197857 ]

] | AERBEYE | B 8 K | HLE
T A R R SRR
w R & |E 4| | P

%vﬁﬁﬁieoﬁ/ﬁ?&ﬁ:ﬁﬁﬁ 7 966 349 3 4 1 37.0
BT E B 10037/ PRI e 7 966 298 9 2 0 32.0

ol B (R n 1518 482 26 30 0 35,7
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2 RUIS AR 2500 B B AR s L OB is

BEITR, R\LMHRXARELSE, KAET LEE, ¥ERHRRFEREER
BE—ERFERN, STRELESRENFERFHHN, INTEAVREEER
HIEX, EREEBENESRERLRERN, MEE—FHARANEL FRAEREZ
B EHEAREXR, FNEMEAIRBROEERERAR. FrREXELREER
AR R B R A — R R, Pl TR, KBRS, STLMEHE & % K&K
BRI BB, TR LIASEER SRR RN I, X RN TN B RS,
REANEFRRBERENMRBESRENEWMA, SEMEATUESIER -1
B, XREL—ANUBERWERAETILENKARENRS, FHEKEERNSR.

&, g RER

BEEYIRBSTRECR S, BHEE RGBT BTN RE, TRE%Y
PREHHTHRETURPRE, BHEHKHESRAPHSEE, LEXRRITES
HTHERRE RN ETRX R KEERRB IR, LRBHRYE, ARRAAS
KRRABEY, E—E&ATHABEEER (R, T/, KE, TBHEMIE, T
B, WBR. i, B DRSS ERENNIERE.

EIRHL SR, RRBKERTSRKHE, —RZEEESENLE, AxmE=
fCIE A T —10RMBRSN, e DEXPARTR20%K, BREOBREINGE, &
TH4 7 RIEEBENDRA94%, ELUSR TR, BERERT L8, 7RI
W TRANGH, FEGEREREAYIRERITE0Y, BEMH20F, WK
R, R IN B R e % Uk IR A

SR E B L S, R R s, B R DATER Y R
%, WR—Y FESEILR A, YRR ES, ARG, MENE
FHETRE AR M B, IS EARR RER, WS R k8%, i
BI30—50FK, ZMEbERE B I AR A B e 74 B B R

AR LS B e B ZL R FR B, 3 SRR R A — e m ik, BT
RO, TRNOEE, TARKEST., ZEEERRESEARARKER KKBEETHE
FCHEE 3 ST, BT R 30F, B 1 = AL 4y s A B Eb 2 8 0t R B2 PR R 3
B,

R T R LR R R R R, HEI MBI S%, X
BRa=4CiE, TR, KUE. BTCE., i, BRELBELOKEDE, BURRERE
B IEK, BENERENAE 1 ppmfRRF, W SRR AR AL
HEER, WHEAERMNATRTRE, SUiEH. RESMR R EaEEER (BH%
HEERSN ) SRR AL, XAFEENRRIERA, KEATEAEHELER
17, BB LR BRI REE, TS kHEAT5E8, &
TR, RBEREPEA, XA LR DRIKE AR EEENUNLE,

B, SHTR, RERE—LABRERIEER SRR NIRRT, BiEAR
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@FE@%&ﬁﬁﬁﬁ&%@ﬁmoBﬂ%fﬂmﬁﬁﬁf‘Hﬁ m%&mwkm,
WRTIEE, AEREETRIES, Me3EERRRER. ThEIIRE =10
HRIRER, WEESOR I —EK R BT EERNE SN, XRIH G HE K &1 SR
BEENAR, B, XEEHHNOABRFARBREGSHRET KR, HE E
o '

FRBREE T L B =0, Z/OER B ETHEE IR AR, AX s
Z, REKEERRKE, RETHRNOEERK. RIEEFEEERKBERRANI
%, FARELEW, WHEELR, RERRERBYERKRNEZYEEAM.50pm, &
A0RJGUIHAE 9 ppm, AT IERRKREE Fi & K Bk EL10ppm Pl b, XEREEMIR
SR B BWIMEER. BERMTDOIULE, FOPREOKTEREUE X 0 =SS
AEMALREREEY, FREKOFESREREN K, SERETRPER, EX TR
AL BRERE, RIOTAASE@TEKE LSRN, I RENMRXER,
HEEREHAKE EEX2ARYE TYLEESRRIEEHEASEH, wH
A SR FHE AR R R 4, TR R REEIMR,

WG R R B E M, oA BRI, Bokimsi . TRESEMEAER. B
a— R (AT ) N00R AR AR SE R 24 v EHER S, —REKTEE
G JLKREEZE, WZARE HPNE BRKESFREBERE,

NRARFEAT 18, RTEREREEATREETRRER SN, BERITEE
MIRAELE ARMAE: (1) BEBHMHEARANSE TR, RBERARESE, 8%
JEAVRE, BHEDHER; (2 ) BRpR A 25 DLOREEAL, XX 08 Rk I FHER: 7 &% O
fHy (3 HERREEEEHERES, BRHERDT, XXM KIERE, RNE
FABBERIE; C4) REBIESRAGERIE AR EE; (5) ARARMNTESRE
FIRH. 1979FERIRE R Fr ) 5 50 H BB 3 1BV £ T RS Bl 78 = LI, TR EL
MOMIAEE SR (6 ) NBARFIATURNRENEM, 19795 Rl R R
FHITERR TS B AR T )T 3 %k FEBUR 4 T, TR25 % PRETEE (BURREFY ) 0.87, B
B H AR IR B,

FTHR IR M 2% K R AG 2 E Bpal i, AR TR TRt e B B RS BT S BT O U S, kg 3 8
AR 1 AT (RIS R A2566.755 ), AR TSR ¥ & %0.08
ppm, FH—ARIEZF10% WK A SFAIM20A 7 CRIRETTTH 425133550 ) , 3L H 4
&,Wﬁﬁﬁﬁgmxﬁﬁfﬁﬁﬁ%m%mmgommn

E%fﬁ?i@i,Eﬁﬁ@m%?ﬁm,@mﬁ&HM5ﬁ%ﬁﬁa%,%mm%%
10055, MRHS0K, RERPRFRY FEREIAHY, BEEME B 8L, £0.92
ppmy WAMBE A EREEHER G, WESKRSRENRE & 7 55 1
ppmd b, XA, HBNER, FHBREE $@¥KWW*ENF%?i
W, miEElRARKERERE SHERH, REE—BRRBINEHER, B
ZA P EEREE— PR, BAERFSMSTHESHWERESTIE
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% FARRK W25 FERRB SRR, RATYE ks, dR3mon
BAmEE L, DR SRS M I IS A, SRR, Rk
SIFIOREE, WX EEW, R ORI E, R & R 2 & (Platy
gaster spp. ) KM R = {LIEH IR E A ¥ (Trichogramma spp. ) WH 4R E 2,
(EBRRRBRAET LRE, ERREC RN R A R 4r, ki CEE
BRI AN, ERNWEN, hifmilSessy, BRNESRERLEE
i, —ENGRANEL, BRERKAHEYE, ENEBRANIPTRR S 6
HF AR, Fit, BHESAEROEHOEENE, THKGReTENER, AT
B, BEESNEREROEMEL 2 AT, BORE HHESHHEEE SN,
] DU B AR 5 R B R 3508,

MEBAFLBRHERRA: (1) SHERBSREELS, REEE, A%
RAFMETHREXNNE, ST HRERRY, BERESEEKBRkERRL, En
MR R A (Siddiqui 1958 ), B4FTLLE &M EHERKEELHT B 42 1 o
. BERKERE, T5E8 AL REN, Flides B si10055 8 K B
HERE, W ECE BRSPS IR 0R G T E M M B ( 480% ) o BRME 5T — Wk I
i, BEOHTRKEOR, thi@EBMRKI0R, SEAML100EERERSEA—K, &
FAREBELERENE— S R SRR R DS R R, W%
BAREEIN, ¢ 2) FURENEEAES RS ERg o Ru%k oS mEnR),
W ESGAREER, AERTNESEh, BRELESUE SaMK s,
HOEES, AEE R BRRE7, RRESHHNER. LR, IE—Fd
BRI, 2 TR SRR R R A2, BT PR RS A
AR, TTLUERR TS 5 DARSR RARR, MEARER, (3) WAL, K
R W25 B S 2, P Ak O P R R P 4 257 0~ 100 RV 380, L 5 Y WO B B0 /K T
Wi H IR B ES0% Ll b, (4 ) AT AR, ARRTEES 1 E %,
(5 ) FLERMEPERORE, Wk ybisREER, (60 THIREINIE L,
REIR T BRI E, MUREGHET 1, E—Brhi w8 P B A Y (R
BEAEWN D MF, HRBTHR. AT RRRE, SRRk, BERT
BHEATFREERN, RIESAZNES,

$esh, HRIEVerma (19744 ) WRHE, 7EEDES, HURZGHAT L8, TTRURIh b
MERMEYKER, BERDRL, MERRE, e LIERE R 25w =
e, HEARBERRARTE T, ey RE R H R BUR R R Hob #
#,

WM HIEHARTEEN A, € R/KES RSBk RER,
Fi S SR X 0 T DA M A £ ks R BT B0 5 DR M, FTLABIE AT S o vl
M, SCERIT, TPEEONR H RS AT B AR AR 2 A R RN R IR SRR, kR
FHEB A BERE b o, T S R R, T R AR R S R TR R S, 0k
W FHENE T L E, (R L — IR T, S B BB R NI LA ( Pinus caribaea var.
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hondurensis ) HIRNRYEE ( Dioryctria splendidella) W R RIF, £ X 5H, BIMET
FOHIRE, #limAbrahamson et al, (1977 ) ZEXEERMIAB L, FH 105 T
Wb A4 SAFTEETEHELS—25A %, AHBRZAMEHKNSER (Chry
somela seripta) REMER, INAXIHEREEMBEERRN.

R, BER, BITAABRBEARFABTHRXENRBENRB R EEZ— 2
BAT @RS, BErARSHRREFHNE. FilhE, 1979FET K, Hi.
e, BT EHEr RERBIRX 29830007 H, HRRF.

LRFEYR—DATN, ERLFRMR L REEHCEZTERER I & AP
iR Pthina. YEBREHE, WHARERTHAAEANEREH, REELEE—
ER B, HEBRFE—REE, Fret—Pmairl: (1) BREHRGH AR
B R AR, BARHTURNESMER, HU KRB R/ 51E B ok 8 R gs
R, (2)BREA—BREEKEBHEEREHER. BRGXELERZRIRY KON E,
BERHABERBORN — AR, T RS RAEAE, EEEI—RES,
XERMARENE %, FENMRPRESFERRIEN. (3 ) RXEnBEKE
K, ARKGRER, BABREYAR 4~ 58, XERLEEN, b BH%
M L igh%, TRASHS), mABRER, TERSEE A LEOLF RN —
AFRNRRR, FIDERBMER, B8FEara, FeTHoE. BEBX AT
AR LR LR ESR, BRFSTEEMR, (4) RMRESRRFSER, RERNTRE
FRAM, VSRR R TER R E SRS PR SR RAYER, Xk
RN A L RIREEXE, BIEX AR TIE U AETE,

ETARFHR LA EREEEARNRRERE, MR ERIER s, 1R
R B, DIRCRRAHERRSRME T ARRIANER, DIRERE A, KEGE
EATREA A, BRI EN, i 257 5 B B A Y 3835 LR s b S i A
IR, XEEMBERTRITSES IEEEW,

MU REXN TREHET RGN E 26, 2R BRI & ()% R 25
TR, WBCRERBANSMELEREN, SEE2REET B & & B
M, REMATHEBAMIIER, E-ENEET RS RR. ETHANR, ZREE
1%, T, WAKEGBRLARE HAREET-RBARASTHRT, HLRiE
sl BAEEIRESE AR, (B, RERME N R TR SR, BRE,
ik, MfEAERERNER. ETRERARBEEE CBE ) R m EHE a)H
TUEHRES, JRUHRISEH4SE, WRKIEIRE S, MERXBRE, HEEs
IR,
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- Studies on the Principle of Root-zone Application of
Systemic Insecticides and its Effectiveness
on the Control of Rice Insects

Chiu Shin-Foon, Huang Zhang-Xin K Huang Duan-Ping,
Huang Bing-Qiu and Xu Mu-Chang

( Dept, of Plant Protection)

ABSTRACT

Results of five years’ experiments conducted in South China
indicated that root—zone application of systemic insecticides effec-
tively controlled nearly all the potential insect pests of rice ---the
yellow stem borer ( Tryporyza incertulas ), the striped stem borer
(Chilo suppresalis) , the pink borer ( Sesamia inferens ), the rice
leaf folder ( Cnaphalocrosis medinalis), the rice gall midge (Orseolia
oryzae), the brown planthopper ( Nilaparvata lugens ), the green leaf
hopper ( Nephotettixz spp. ), the rice thrip ( Baliothrips biformis) and
the rice weevil (Echinocnemus squameus)., Altogether 14 compounds have

been evaluated for the control of various species,

Dimethoate is readily absorbed by the root of rice plant and
translocated to the stem and the leaf blade, more was found in the
tips of young leaves, The consistently higher dimethoate residue in
the young leaves may partially explain the chemical’s greater effi-
cacy in controlling the rice thrip, because the insect congregates
and feeds at the tip of young leaves,

Kitazine in the root-zone application can be used bothas a fun-
gicide and insecticide, At a rate of 3Kg Al ha,, a mixture of ki-
tazine and dimethoate gave a 90% control of the brown planthopper
in 20 days after treatment, The residues in the rice grain through

such application is expected to be well helow the tolerance limit,

It was found that a series of organophosphorus compounds cop-
taining the pyrimidinyl radicle are very effective systemic insectic-

icides when aplied in soil, Pyrimioxythion (0, O—diethyl—O—( 2
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—methoxy—4—metyl—pyrimdyl—6 ) phosphoro—thionate ( N23)) was
found to be the most effective systemic insecticide against the rice
gall midge, It is more effective than carbofuran or diazinon with a
residual action of 30 days, Generally one application is sufficient
to provide effective control of the rice gall midge during the entire
crop, Mixed formulations of pyrimioxythion with padan or dimehypo
(S,S(dimethylamino ) trimethylene dithiosulfuric acid ester] at a
rate of 1,5 kg Al ha, applied in the root-zone provided very effec-
tive control of rice borers, the rice gall midge and the leaf folder,
This formulation appears to be of practical importance, Diazinon and
pirimiphos-ethyl were also found to be effective against the rice
gall midge, ’

Acephate and tamaron are not potent as systemic insecticides but
when applied in soil they provide short-term control of the yellow
stem borer and the brown planthopper, They are characterized by
their short residual action, Acephate when used in an admixture
formulation with padan or chlordimeform, the effectiveness was fo-

und to greatly increased,

According to the results of extensive trials, one application of
carbofuran granules in the root-zone at a rate of 1,5 kg AI~ha, pro-
vided effective control of the rice gall midge, the yellow stem borer,
the pink borer, the rice thrip,the green leafhopper and the brown
planthopper, Against rice borers its residual action was found to be
as long as 40—60 days., One application of carbofuran granules by
soil incorporation in the rice seed-beds provided good control of one
generation of the rice gall midge and other insect pests, The insec-
ticide was carried with the rice seedlings to the paddy field and
proved to be effective after transplanting without adverse effects on
the parasite, Platygaster spp., This method of soil application of carbo-
furan has been popularized among rice farmers in Kwangtung,

Kiangsu and other provinces,

Carbofuran, though a broad spectrum insecticide,is not very ef-
fective against the rice leaf folder, In fields wherein, in addition
to the common insect pests, a heavy infestation of the rice leaf fol-

der occurs, it -is recommended to apply carbofuran in admixture,
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with padan or dimehypo or chlordimeform in the root-zone,

Nereistoxin from a marine annelid, has served as a starting point
for a group of very useful insecticides., In resent years, it has been
found that padan, dimehypo and thiocyclam hydrogen exalate (“Evi-
sect”) are good systemic insecticides when applied in the root-zone
for the control of stem borers, the rice leaf folder and the rice thrip,
These compounds are derivatives of nereistoxin and are selective
contact and stomach insecticides, They act as a synaptic blocking
agent, Their mode of action differs completely from that known of
organosphorus and carbamate compounds, The long residual action
of padan applied in:soil is outstanding against the yellow stem borer
it was found to be effective up to 50 days after treatment,

Preliminary experiments indicated that thiocyclam hydrogen oxa-
late ( “Evisect” ) when applied in root zone at a rate of about 1,5
Kg Al ha, was very effective against the rice thrip, the yellow
stem borer, the striped stem borer and the rice leaf folder, This new
insecticide seems to be very promising and deserves further investi-

gations,

Chlordimeform has been used in China to control rice and sugar-
canc borers, the rice lcaf folder and also red spider mites on citrus
and apples, In root-zone application chlordimeform was found to be
effective against the yellow stem borer, the striped stem borer and
the rice lcaf folder, 'but ineffective against the pink borer, -
Chlordimeform may be used in admixture with dimethoate or carbofu-
ran, This insecticide has a very remarkable anti-feeding action,

Rice seedlings cultured in water containing 1 ppm of chlordimeform

‘were free from the attack of the newly-hatched larvae of the yellow

stem borer, In order to increase the effectiveness in control and to
keep the residue of chlordimeform and its metabolites below the tol-
erance limit, it is recommended that a low dosage of chlordimeform

granules should be mixed with carbofuran for root-zone application

Applications of systemic insecticides in soil may be in formula-
tions of granules, tablets or liquid, The tablets can be prepared by
mixing the iusecticide with sugarcane bagases or saw dust, white

clay and paper pulp waste, The insecticides can also be mixed with
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fertilizers and mut, rolling the mud into pills or large mudballs, It
can also be mixed with fungicides or herbicides, Generally the dosage
required js about 1—1, 5 kg Al/ha, The time of application should be
monitored by forecasting so that it will hit the weak link of the life
history of the insect, Usually the insecticide is applied after a few
days after transplanting, A 2—3cm, depth of water should be main-
tained at least during the first week after application and, the rest

of time the soil should be kept moist or with a thin layer of water,

The root-zone application of systemic insecticides has the follo-
wing merits; '

1. The root-zone applicdtion provides highly efficient and long-
lasting insect control, because it makes the chemical readily availa-
ble to the roots of the rice plant and thus it is easilyabsorbedland
translocated to various parts of the plant tissue, The insecticide is
shielded from sunshine, heat and volatilization, Degradation caused
by photodecomposition and losses due to physical factors, such as
seepage and runoff, are minimized, Results of our field experiments
showed that application of padan at a rate of 1,5 kg Al /ha, in the
root-zone provided effective control of the yellow stem borer and
the rice leaf folder 50 days after treatment, One application of car-
bofuran in mud balls in the root-zone was effective in controlling
the first and second generations of the yellow stem borer and the rice
thrip in the entire early crop, In the philippines, it has been sh-
own that a single application of an insecticide in the root-zone of rice
plants protected the crop from pest damage comparable to 3—4 times

the rate used in paddy water application ( Aquino and Pathak 1976),

2., Several species of potcntial insect pests of rice can be bro-
ught under control by the method of application of systemic insecti-
cides in soil during the entire crop season, This includes insects
with chewing or piercing-sucking moutharts, This method is particu-
larly adapted to the control of insect pests in fields with heavy in-
festations of more than onec species, Applications of carbofuran mi-
xed with padan (or Evisect ) in the root-zone may provide effective
control of the following § species of important pests in South Chi-

na; the rice thrip ( Thripidae, Thysanoptera), the green leaf hop-
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per (Cicadellidae, Homoptera), the brown Vplanthopper (Delphacidae,
Homoptera ), the yellow tsem borer, the rice striped stem borer, the
rice leaf folder ( Pyralidae, lLepidoptera) the pink bhorer (Noctuidae,
Lepidoptera ) and the rice gall midge ( Cecidomyiidae, Diptera),

3, Compared with the conventional methods of foliar spraying or
dusting, in terms of the total amount of insecticides per unit area
for one crop, the dosage used in the method of root-zone application
is much less, Take, for example, carpofuran at a rate of 1-—1,5
kg Al ha, in the root-zone provides effective control, and under
certain conditions, dosages below 1kg Al ha, would give satisfac-
tory results, Thus as compared with other methods the total amount

of insecticides applied may be decreased to about 50%,

4, The method of application of systemic insecticides in soil
can be carried out during the rainy season, In South China, spray-
ing or dusting of pesticides in rice fields during the rainy season
is very laborious and inefficient, Frequent rains wash off the che-

mical from the foliage and often repeated applications are required,

5, Systemic insecticides.applied in soil have been demonstrated
to be less hazardous to the parasites and predators in the rice envi-
ronment than when they are applied as foliar sprays or to paddy wa-
ter, Although the degree of protection offered to the natural enem-
ies depends on the kind of insecticide used and the insect pest-para-
site ( or predator) interaction system,there is a possibility that this
method of rational use of insecticides will help to lead to incre-
asing the stability of the paddy agroecosystem and thus it will be
of great utility in developing an efficient integrated pest control

program for rice insect pests,

6, The application of systemic insecticides in soil would mini-
mize contaminations to the environment, Organophosphorus and ca-
rhamate insecticides in soil are subjected to chemical and microbial
degradations, The alternation of aerobic and anaerobic conditions
created by flooding and draining during rice cultivation permits ef-
ficient microbial activity in breaking down insecticidal residues,

This situation is entirely different from that of organochlorine com-
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pounds such as BHC and DDT, Present studies indicate that when
applied at proper dosages and at definite interval from the time of
harvest, the residues of pyrimioxythion and carbofuran in the rice

grain at harvest does not exceed the tolerance,

The method of applying systemic insecticides in soil has become
popular in Asia and has been investigated extensively in ladia, In-
donesia, Korea, Malaysia, Philippine, Pakistan and Bangladesh , In
South China we have found that the key pests of rice, particularly
the yellow stem borer and the rice gall midge can be effectively con-
trolled usually by one application in the root-zone, We have found
that pyrimioxythion is particularly effective against the rice gall
midge and that several admixture formulations such as pyrimioxy-
thion mixed padan, acephate with padan or.carbofuran with padan
greatly increase the spectrum and efficacy of control, In view of
the fact that biolggical control agents in integrated control of rice
pests including Trichogramma, Bacillus thuringiensis, spiders and ducks
possess limitations and have been used only in certain regions, wh-
ile breeding for resistance to insect pests is only in its infancy in
China, in the management of rice insects reliance is still concentrated
substantially on cultural practices and insecticides. Therefore it is
imperative to develop techniques to make the insecticide effective,
economical and safe as well as less disruptive to the rice ecosystem,
In such attempt, some promising results have been gathered in So-
uth China which may throw some light in developing a new integr-
ated pest control strategy for rice insect pests and are of practical
importance, In 1979, the technique of root-zone application of systemic
insecticides has been tested and demonstrated successfully in about

3000 mu-( 200 ha, ) of rice field in various provinces of South China,.

The method of root-zone application of systemic insecticides. has.
been extended to the control of insects on crops other thas rice, It
has been demonstrated to be promising in the control of . the citrus
red mite, the citrus leaf miner, the sugarcane borers and the pine
shoot borer ( Dioryctria splendidella). Results of our preliminary tri-
als in South China agreed in principle with those obtained in South
Africa ( Milne et al 1978; Wortmang et .al'1977) and in. the United :
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States of America ( Abrahamson et al 1977) .

It must be pointed out, however, that the method of root-zone
application of systemic insecticides has certain demerits, Firstly,
this method is not effective in controlling the army worm ( Leucanic
separata ) and the rice plant skipper ( Parnara guttata) , Secondly, in
the root-zone application, the insecticides is generally applied a few
days after transplanting, Although it may prevent a build up of
insect populations to damaging levels for quite a long period, in ca-
se of lete season infestations from migrations such as the rice leaf
folder or the brown planthopper, another insecticide treatment ( fo-
liar spray ) is often necessary, Thirdly, this method is laborious,
The liguid band applicator works well only in well-prepared paddi-
es and in certain soil types, With the delivery of the liquid in two
rows at the same time, one farmer generally works to a quota of ab-
out 0,3 ha, a day, Besides clogging of the applicator often causes
uneven delivery of the insecticide, The granule applicator now used

is also not efficient,

From the theoretical and practical point of view, a lot of work on
the method of root-zone application of systemic insecticides for the
control of insect pests remains to done, In addition to the work of
screening new compounds and the synergistie action of admixtures,
the mechanism of toxic action to insects, the absorption, transloca-
tion, metabolism and degradtion in the soil and in the plant tissue,
the effect on the environmental quality, the determinations of res-
idues in the rice grain and in the straw, and the effect of various
environmental conditions upon the actions of the insecticide are but
a few of the important subjects which needs further investigations,
In regard to the impact of the root-zone application of insecticides
on the ecosystem and its relations to the development of an effici-
ent integrated pest control strategy for rice insect pests, this can
be fully evaluated only when experiments will be conducted over an
extended area for a number of years, A pest management program
calls for a new type of cooperative organization of growers and we
believe that the socialist system in the People’s Republic of China is
better adapted to attain this goal,



