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Table 24, Difference in the percentages of soybeau seads damaged by stink
bups bétween the early maturlng variety "Parana' and the late
maturing variety “Crlstallna

5 a itER14 Experimental plob LI Y & £
n o ST ot FOE I R R Hemarks
bate of - sultiplie range test Fetseolona mibuwkar
fter Location 17 spwing Varkaty 1 2 3 Mean [Sfgnificance at 3% ST Tmeashases
Total % of Principal area-Gs | Nov. 25, 1983 | Parana 15.2  16.6 9.1 13.0
seeds danaged Cristaliaa 49.3  35.3  36.1 40.4
Chapada area-M3 tov. 2%, 1983 { Parama 21,1 184 15.6 | 19w A 988 12 4% ¥ Released
: : Paran: - A4 21.3 5.6 29,8 A ok ] NoL released
Cristalina TR.BE  &4.7 72.1% '78B.4 |3 oA H Released
. Cristalina 82.8 69.1 80.8 77.5 B s Nor released
% of sceds - | Principal area-Gs | Nov. 25, 19583 | Parana nr 2 6.0 9.6 )
severaly damaged Cristalina 07 117 12.3 | 13.9
Chapada area-M, Hov. 2%, 1983 Facana® 8.8 6.9 7.6 7.8 A S5 3k B 44 Re Leased
Bavanz 7.0 9.1 10.6 #.9 A HERH Net relsased
Cristalina 24,5 A5 1. 23,7 -4 % B Seléased
. Cristaiina .0 7.8 z2.1% 20,0 R ATl Not veleased
% of seeds Princtpal arca-CGs 3 How. 23, 1983 | Parana 81.3 79.7 &8h.8| Bi.%
not damaped Cristalina 47.5 - 61,2 6.7 | 37.0
Chapada azea-M| Now. 2%, 198} | Parana 1.3 8L 8.9 9.1 A BSE H R8I Released
Parana 6,8 71.4 7361 £9.3 A En=gd Kot relased
Cristalina £9.1 4.1 25.3 5 196 3 : HEY Beleased
. Ceistalina 15,3 216 16.B} 19.6 5 HEECY- Not Tetased
Yelghy of seeds Prinecipal area-Gs ¥ov. 25, 1933 Parana .. 356.0 " 372.4%  340.074 339.35
not damaged Crisralina (137.0 230.0 727.0} 133.0
(8720 plants) Chapada avea-My Xov. 29, i983 | Parana 259.% 26&.6 282.0: 269.3 A 31{""{“&*-} Released
Parana 196.3 2578 186.8; 200.3 B mENE Not released
Cristalina 956 17.6 113.6% 95.3 C (SR~ feleased
Cristalina 5.1 115.5  67.0% §3.5 C Et=t.3:] Xot released

e LHBERER. Notec. Principai esperiment area.

chick s s, HERBFBHIRE S, Paranald Cristalinak b, # A & VEBRFLL L, ©
N4, Paranaldi# x A VHOSRHBTEF ELEC I JERL THEEZ B IO T OBFRATYE~
AR LT L E S O L, Cristalinald 7 * & ¥ MO & BEHE < o 2 AUB RS
EWBTCHBe VA AMEN A L vHOLREEN L AL TR TR, 2HPRREI0R,
NoOfEFA LT - FORARBMELCRBEALHMTS S, MR LALL I, RFEHOMT P
HEchNdT s Ths,

2. BBEICLBHALAVEOCRE

LR & 5 B Al ristalinald, 4 & 30U SEIEASE < 5 72 2 A DL I BB 1 ob i
L,.L"té’z%%i‘%'f‘“xlf% M, R{Ed s sick-T, %-Ti%&%i&%ﬁw‘% TEBTEL, THEDE,
ook R LAy, HA0BHERBRASABERIENT, HEHFLI(DL, BehdF
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Table 25. Relation between sowing €ime of "Cristalina” and percentage
of soybean seeds damaged by stink bugs

i . _ o 3 ’ ®H OB K. Experimentgal, plokt . . CF e M
I 3 WmHWEAA A : : — Duncan's ¢
Trem Date of .?.Lm:l\._ : . e o} multiple vanpe test
sowlng : 1 Lz 3 Hean gignificance at '3 %
Total % of sceds damaged Nov. 20, 1983 23.4 26.0 23.0 4,1 B
Pec. . 3, 1983 56.3 52.3 Ti.4 60.0¢ A
? of seeds saverely damaged Nov., 20, 1983 6.8 6.5 4.0 5.8 B
. Dec. 3, 1983 . 4.6 8.5 12.5 C10.2 A B
% of sceds slightly damaged Nov. 20, 1983 16.6 19.5 19.0 18.4 [
’ ) Dec. 3, 1983 46.7 48.5 58.9 Sl.4- A
% of seeds not damaged Nov. -20, 1983 73.2. . 69.9 74.8 -72.6 B
Dec. 3, 1983 33.5 - 37.9 2701 34.5 D
Weight of seeds not damaged Nov. 20, 1983 487.6 359.8 481.90 442.8 B
(2/20 piants) Dec. 3, 1983 120.4 20.3 61.5 90,7 ¢
l;‘&%jg.‘s iﬂiﬁ,‘ﬁ Wote. Principal experimental avea T T

&%ﬁﬁﬁﬂﬁmiéﬁ#Abﬁ@ﬁﬁ%%%ﬁ%%‘ |

Louisiana € &, I~ % EHBE L0 (L0 20%OMHHE) 2108~ 2 BRHE LT,
SR YA MBS AL VEERCHGIL, 2, LABKEE D MIEN 0RO HRAES L0
o %(é%wﬁ/Qﬂﬁ)kﬁﬁLTCChﬁxazﬁ%$<£ﬂb 15 o B A
?guéﬁiaf,ﬁ%%ﬁ%ambmbf,k%ﬁ%%ﬁ%%%ﬁfﬁb.77j7fﬁg®ﬁ
#cﬁﬁﬁuimbrﬁﬁﬁﬁﬁﬁ%mattﬁ%trua<N&@n&fmm&mﬁx |
R, b s VHO 2o OEBENEBBRCRY ART, LROAEENTCHNT 550
hRECERELE. | |

£ # A L OISR

A2 A VEBROMBRERBEOHE

YA KBS 2 b VB, T4 XBBITE L A B R Ly O 5 U228 b RIS 182
Bo WO EHEAR bW E B EMFIA DI ~FDRD 2~ SBUTH Y, 44 v ic
DEMEERETR o THE, MMEPEA YA ZBFORTEFABLTRHEL, HFlREL -7
EE, REHOBECHRANAEOET b b1 H CESEBILLT, HAREPESLE OB
(L% N EEBT 6ORLER, HELEEEORTOFBLTL B0 |
FEN, FEHFLABEMVTHSOMKREWELLERERIBELROMB T, 742 ¥4 £ 4

* 7 7 /JE:EQ P % Ok cIHEHELE (T Kobayashi G. W, Cosenza:The.use ofrtrap crops for
controlling soybean strink bugs. IX. Congresso Brasileiro de Dntomologla B. Controle Integrado 22-27

A VI, 1984, Londrina. ]
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Fig., 12.

soybean field (1'¢311ikura et al, 1955).

Population fluctuations of adults of soybean stink bugs in a

A. Seasonal fluctuation of adults of Nezara antennata and

egodorus hybneri on two soybean varieties,

B. Relauon between the populatlon density of adults of the

same species and the developmental stage of soybeans

B, 7 # & vIOBBAKTESH
PAD-DF (Brasiliad$44) ®©IAC-8,
BT, BUBRIEIED BHO NS~ > Ty RS
DRIEE TR GEREOTY TH - Ko
Thick s &, kf@ﬁﬁ%k
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Table 26. . Horizontal'.distribu-tion of soybean stink bugs in soybéanfiélds;

M e g s FA - - WAL GOSNy L~ : " - - %7 Remavks .
kb AR s peveloprental Bistasce from che edg? of saylﬁ_‘:‘n Teldstm) - ogv o0 nothod of Livestigatl tontnanc species
l.muuon fawe Vartary atage [ T T | 5 & ? § y 10 &% H o Hethod ol luvest ""_ O puvestigated® -
My 21,1984 Lac-8 tater : - : Mean nuwobar of -indlviduals Fesary aduits;
secd-thickening| 4.6 4.4 2,8 1.6 1.2 D8 0.4 OB 0.4 0 ivwveatlgated in 10 Hoes Busakfptaa,.”
: SLAKR . paiallel ta the crepping 1ine.

Crag Nay  2,1985 [Cristaling Ditto 15 14 @ 7 [ 1 i H i 1 Nean dewber of {ndividoals Begana mlults,
investigated in 2 tinces Flesadmrue,
perpeadicalur: to ha cropping
ilm‘.‘ .

CPAC May  2,1983 {Cristalim T onitte 10.0 8.0 . 9.4 1.4 6,0 5.6 21,2 2.8 2.5 2.0 M an dunbey of imli\“unlr Fomome adul Uy, .

| tnvert fgated. by 10 lines Menadomis, - Edadan,
pacallel ta the croppiag line, .
Meaw 7.4 6.5 %6 5.2 %h R@ LD LAl 0.7 - R
SORRISG | May, 27,2985 | Tragieal Dizta . i 5 1 2 2% 3D (o) Total] number of Lidividuals Evochiatug hc!u'l('i
ah 3% W16 9 5 [ . fnvestigated on 2 Lines Pleactorus
™ rylh.l to (mp;lnr Mm. .

—— S S
Hold Sk bkt ymfix 200, “Note. Nember of Individuals n [ ad (l. = ]eny.lh K7 finest.
A RV HSH BLIURLe, 32 33K L) *irrangexent order of specl 23 Folloved the runerical ovder of indiv Ldunls (The sane 48 tahle 29, 32 and 33)
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ﬁﬁiﬁ@ﬁAéﬁ/ﬂ)%ﬁafhtmﬁﬂﬁbﬁmiff$cimSmmof@ﬁwhﬁﬁﬁ
w/mawﬂmr“%ﬁc50trw ﬂ@b%m@&ﬁrgsma*&m4motm,an%
BB 7 4 X AN Lk Bic, £ b bRk LTRE > R ERAL TH 20 LE0, 7
A AVHOKEATCHbhsBOHRR, FHSTORMBIETRT 5 b0 TH D,

2) REBHE o | o

A, 1983~784 Bl B BREBR .

1983fEiOﬁ o, ERBESHIROGREHMK I, 49&@-.3@%{.' K s aoBEE, &
BMEBEEE 6m, 7o RMEE RN LT, REARE Ui, ¥ OLBHORME, B
%Eﬁi%mmm.%i&ﬁﬁﬁ%mﬁwm&bf;nﬁ%ﬂm%%b[%m&ﬁﬂ,mmmmup
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BlGENTA 6 %LU L5, ~ 8Oy A ZHREME T, VEBHERELA(EENV -G,
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CERE oL B EEE 08 BE TRE L &, %ﬁbruéﬁﬂmﬁmimﬁwﬁﬁw(&mmM
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Table 27. Development of each vériéty of soybean and date of dnsecticlde
o application in the experiment on "rhe trap crop method" in

1983 - '84 -
H: A H Ay & BGOSR Wb g 1 B i EL H. # &l ] Aii 2]
Production Trap crop Sowing 1 Flowering Ripening Bate of inseciicide applicacion
vavlety ] variety ~ date date dafe Isl 2nd 3rd 4th: 5th
Parana (Main part) Hov. 25 Jan, 12 Har. 16 -o- - -
¥ Parand Hov. @ Dac, 27 Feh. 27 Jan, 17 Jan. 27 TFeb. & _
17 Parana Nov. 17 Jan. 5 Har. 9 - Jan. 27 ° Feb, 06 Teb. 17 Fob. 27
IIT Parana b HNov, 25 Jan., 12 Mar. 16 - - teb., 6 Feb. 17 Feb. 27
Iy Santa Rosa p'Nov, 25 f . Jan. Il Mar. 25 - - Feb. &  Feb. 177 Feb. 27
vV UFV=~i | Rov. 25 Feb, 1 Apr. . 8 - - - Feb., 17 Feb. 27
Cristallia (Maln part) |Ho 25 Feb. 10 . | May 3 - - - - .
I Cristalina | Nov. 20 Feb. .1 Apr. 25 Feh. 23 Mar. & Mar., 15 | Mar. 20 Apr. 4
IT U¥v-1" . | Nov: 25 Jan. 29 Apr. 18 Feb, 23 Mar. 8 Mar, 15 - -
111 Cristalinag | Nov. 25 Feb. 10 May -3 - Mar. 8 Mar. 15 Mar. 26  Apr. 4
iV boko HNov. 25 Yeb., 21 May 11 - - Mar. 15 Mar. 26 Apr. 4
¥ t‘,‘r'lstalir:.iq_J Dec., 3 Mar. .1 May 20 - - Mar. 26 Apy. 4

ﬁ;ﬁﬁmﬁ' 1 0.5m Note. Interval hetween cropping lines:

Hote :Population densitcy of soybeans:

0.5 1w, WIEEE <

Parana 29.9 plants/m®, Cristalina 24.3 plants/m?.
1

Parana 29.9 %/u’,

Cristalina 24.3 % /m?.

28K, 19848 FFREMNMARE LT 241 XOREFFBEE

Table 28.

Developwent of each variety of soybean in the experiment

on "the trap crop method" in 1984 - '85

¥ B AR ol BHER B 7 R 3 L
Production Trap crop Sowing Flowering Ripening
‘variety variety date date date
Parana {(Main part) Nov . 26_ Jan. 16 Mar. 21

1 Parana Nov., 9 Jan. 2 Mar. 1
11 Parana Nov., 19 Jan. 9 Mar. 14
111 Parana Nov. 26 Jan. 16 Mar, 21
IV Santa Rosa | Hov. 26 Feb., 6 Apr. 20
.V IPB-76-504 | Dec. 3 Jan. 27 Apr. 5

Note,

Growth of

and defoliation by Noctuid pests

soybéém may be unustal due to drought

WEIRELL, FRBRYMIERLADESES T s LY, LENREMECERERE
Wiy (ha I WHKI0t, i (Super fosfato simples) % 2 t, {bAiME (4 —30~ 16+ 72) % T10kg )
RBHELL, ¥4 XOoFWF RN EEEL CBELAY, TOARSTATAL 10T, R

3 SHAMBICHL 200k FALREIEE TI0R 2B L e %k, 2 2 VHOLEHEELFL (KD

roT, RELBHA L~ GRBRAREEENL P > 1o ARBICH T 58 RMOMER L O R
HHHOBTERRBEOTED TH - ko

3) BB

A. 19834 ~84 FE BT B
3 ) EEHERE CKMOEAHE

BORHMELLFIILHEoME 3 EAMiE,s, Bv10GRET, ffEimbEB45TESE
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1ddkb fLLt%{ ( 39D

Table 29, Population density of all the soybean stmk bugs in the
experiment on "the tlap crop meLhod" in 1983 ~ "84

n g ] Parana ) S . . gitstalina.. _

Treatment Jan. 16 Jan. 27 Feb. & Veh, 17 Feb, 27|Peb. 23 tar. 3 Mav. 13 Mar. 26 Apr. 4
Trap v;lrluty No, T ST L I L & D C N 1 - 1.2% 1.8 6.0 7.3 7. 0%
No. LT 0.1 1.3 15,688 12,9%% 2.5 0.8% 16, 7%k 14 0% 8.7 6. 0%

No. 1Ii| 0.1 0.7 10,5%  g.0% ~ 3.8 1,24 9.0 17,3 2P et 0 24,3
No. IV 0 0.7 4. 8% 14, 3%k %.1 0 0 16,8% 39,1%% 40,3%%

S Mo v o o 0l 0.1 3.6 0 0.1 5.9 21,8  27.6
Maln parr of Parana orc(:ri:,tallm‘_ 0 G. 0 1.3 24 D : 0.8 2.3 1.7 0 4.0t

N 1 L 4 : 4,3,
with crap varietics Conteal o o 0 9 0.5 - L7 | @ 7 2.8 43 17.6

E . BN S0 o F}ﬂﬁﬂ-ﬁa
FHEIE S R 005 KB THE nx!nluD!A\ﬂ?T{; & (u FRIL ).
Wote. Mean number of individuals per m® ineluding egps investigated in t:iplicate plots.
% Shows significaunt difference at 0.05 lavel betweea the truatcd plut with trap varietics and cnntrol plok.

#4The siume at ¢,01 level (common to the foliowl.ngb)
Stink bugs population: Aerostermun implciicorne, Edessa meditabwida, Thyanta pewrditor, Megalolomus
rallescens, ete.

M3 oR 198%»84?@%ﬂ¢%ﬂmﬁﬁwkﬁ5ﬁfAvﬁ@%&Smuf
ROl f B A DERB(3EYY)
Table 30. Population density of stink b_ugsl’érger than 5 mm in the
experiment on 'the trap crop method" in 1983 - '84

I . 5 ) Pavana ) ' . Cristalina )
‘Treatment Jan, ‘16 Jan, 27 Peb. & ~Peb. 17 Peb. 27[Feb. 23 Mar. 8 Mar. 15 Mar. 26 Apr, &
Trap variety Ho. 1 O.5%% Q5% Q5% Q.7 S R IS EE R I L S T T 1.3
No. 11§ 0.1 0.3%% . 0.4%r 0,1 - 0.2 | o.2Rr 0,7% 1.2%%  1,5% 1.4
Ne. 111} 0.1 0.1 0.31%% 0 0.6 0 0.7% - 0.6 2,455 1.3
Ho. IV | 0 0.1 0.1 6.2 0.3 0 o * 0,3 2500 1.4
No.lv F0 0 0.1 0.1 0.1+ | o 0175 0.3 1.0 1.1
Main part of Parana orCristalina g 0 Q0 ¢ 0.7 0 0.8 0.2 - 0.5 0.9 -
thot ties Concral , ’ N
with trap vagiet Trap variery) © o 0 9.5 1.0 0 2.1 0.5 8.6 1.2

. EMBRAPA QHBEEERA S Sl H’)fmuk Tkl tgh'cv\z,o
Hore, Individuais larger than. 5 mm: Individuals after the 4th fnstar nymphs in. Plezodorus, Thuanta and
Dichelops, and after the drd Instar nyaphs In the other specles of stlnk bugs .

2RI £ 5 &, ParanalX - CristalinalX & &, #3157 C (43 BB 85 51 50 5T 1L IR 0 2 &
EE =0 - e DH R b v %8 (Piezodorus guildinii, Nezdra viridule , Buschistus heros,- Acrosternum
impicticornie, Edessa meditabunda, Thyanta perdztor, Megalotomus pa!!escens < ODﬁ,,) s st b
Lnbﬁﬁﬁwﬂﬁﬂ #f&f%ﬂbkéﬂr

Hmmgﬁ A nvORBEEASELEC I BRERPYERBL, 3ALNERERLE (B
BN -1) b, AEHE GHAAREROLHE HRKOE, BEAE) BHETEN -k,
Lmb,&mmmgf@,ﬁfAvﬁoﬁﬁﬁm%%{mqt¢ﬂ4Bkm,mﬂmwﬁﬁ%%f
Bols
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&@mb’(’dﬁ e

.%31ﬁ_1985»W4¢@%ﬁﬁ%ﬂ%ﬁ%%?ﬁéﬁ4z@%wﬂ%ﬁ%,
- WS, R4k &

Table 31.. Percentages of soybear sceds damaged and not damaged, and weight of the seeds not damaged in

the experiment on “the Erap crop method" in 19831 ~ '84
. - - WrE (P 208 :
Ll " HfR b em % of nuzber of sceds Weight of secds [g/20 plants)
Danage by stink bugs Damage hy Prysiotogical Nat Kot Light danmage
Treatment Severe  Light Total  other pests aterility dapaged ‘| damaged by stlnk bugs Topat
Parana Trap vaciety No. 1 9.6 5.9 i5.5 0.4 2.4 81.7 375.7 0.7 396.4
. Hoo I1 1.0 §.6 it.6 0.0 1.4 87.0 6.2 14.38 3z21.0
Ko, 1(L 6.2 4.3 10.5% ¢ 3.3 86.9 282.9 10.5 203.4
- de. IV 3.6 13.4%% 17,0 (LI 1.4 81.7 259.3 41.6% 160.9
Ro. ¥ 5.4 23.0%% B4 Q.0 1.3 70.3 ELE R 72,04 32 .4
Hain part of Parana with trap varieties 5.8 3.8 2.6 - 0.0 1.9 B3.1 258.6 8.4 267.0
Control{without trap varlety) 9.6 4.0 13.6 0.1 1.8 B2.6 335.5 14.5 35t.0
ceistarinag Trap varicty No. 1 3.8 18.4 25.2% 6.0 1,2 72.6% 447,80 iol.g8* B4% GiR
Ho. LI 4,682 14,28 1B.8A% [ 1.4 78,84 | s27.64% 602 487 Bk
o, TII 7.1% 27.9 35.0 0 3.6 61.4 A38.6%% 187 .9%% 646.58%
el 1V 7.7 26.0 36.3 9 3.3 58.4 B802.9%% 359.1%% 962,08
ke, ¥ 15.1 31.4%% bl G0k 0 1.9 34,55 967 118.8% 209,54
Maln part ef Cristacrina wich trap 7.842 21.1 18,9 G.3 4.7 [ 1A 195.% 37.71% 257 .6
Lentrol (withoul trap varieu) 13.9 26.5 40.4 o 1.6 537.0 198.0 32.3 280.8

i i 20‘*‘,&:‘;7)33 T#. Note, The other pests: Antiomais yereatacis aund others,

Cﬂﬂ&é&,%mmg'&mﬂmgéﬁ,%ﬂﬁﬁﬂfﬁﬁﬁgtﬁwf,ﬁﬁﬁ%ﬁﬁﬁ%
WIBR M H 5 A, BEBREREULAES S TR, 4 A 6 VEEBER LN, BRAH
70 BRI & > THRF DR AU & » o 722 L HEB) & 11 B o Cristatinald @ 7 31 G4 F7) 0 7 8 48
oot @3, RMEEEEC L 0 M ERE S D TERSHE > THBOETFE LR - R
BB D, | R

Mﬂﬁoﬁﬁ{%mmzﬁﬁ%béﬁﬁmatﬁ.QMﬁmZTmﬁXAvmiﬁﬁEm%ﬁ$
HEHWHENE, R2NEARUBRBEENECEY s h, FSABRER CHdRBRELIDEEL DL
<, MBS LA EMBFETER,

c) INEE. '

tEoE» S, FHA ﬁﬂm@Lﬁﬁ&@ m@<&6&mﬁmgkﬁwfﬁ,ﬁﬂAyﬁ®
ﬁ%%ﬁ%mﬁ%?&ar&?Abnéo~b Paranal I # SWT, TOHMBLED SN -1
® 143, ParanalX DERBIZH A & VHOERBEEHNEL, »OoRABREOMB AL - iz Hi,
HUNREAHO N # & R ESFHBECETRANOTREDA S D EDEBIRE-, £ 0T,
W - X v, Parana® R E LT, REKBOMBARY CHENUORBETR > T LK
Lo

B. 1984~ "854 i< 45 F & B\ BR

a) FYERHL R OLEBREE

HidERBicELEB L 2, KﬁuﬁﬂAvﬁ®%%§#$m< Anticarsia gemmatalis |
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W%, WM RN (Nomurae rileyi, Baculovirus 15 4) i@ %ﬂi‘c’i ﬂf?ﬁi&‘i L fl (BEIV-J, K
M3 2 1084~ 804@FHWWNWMiK$H B RO L 5enbl ED
m¢®1n%k94MW&%owﬁ4A®ﬁ AR o

Table 32. Populatlon densuy of Noctuld larvae ]argei than. 1.5 cm and perceantage of ;
' teaf area defoliated. in the experiment on 'the tlap crop method" in 1984 - '85,

v A A S AR AR
A e ' No. of larvas % of leaf area defoliated
Treatment . " ¥eb, 13 - Feb, 2L Mar. 5 Yeb, 21 0 " Mar. 5
Frap variety No. I 1.0 4, 1% - 9, Q%% . -
© No. TI 0.7 22,06 0.8% : 22,1 73.3
Ne. LIIT 0.6 20,4 LW T _2'3}3 o 73.3
Mo. IV 0.5 16.7 9. 3% 20.0 - 75.0
No. V G.7 48.0% 30.8%% 18.3 70.0
‘\ialn part of Pmana with trap 0.3 17.4 0.3 . 22.9 _ 6.7
varlecigs Conttolrap variety) 0.6 18.2 0.1 | a4 93.3

Note. Per mz._ Defoliators: Anticarsia gemalalis, ! seudoplu Ter S, bp0f£0pt,em sp., ektc.

%@iH%&&Uﬁﬁxﬁﬁﬁm?%ﬁwﬁbT&b.ﬁé&ﬁﬂ%ﬁ&éI@@W&G%ku
EAMES BRI 5 o, MBI BEA ot £, h X A VEOWEGGRE KL
Dl hE s mEl L OEED 1 nf2 024 REBHEEBEOMY, RERPFRE, DM B
BRI g

%33ﬁ'1ésr~ﬂs¢@~wﬂwmmﬁmmkwéﬁfom é@@&a
%Ebm&L@@%@lﬁ%kb&% :

Table 33, Populatlon density of all the stink bugs and. of the stlnk bugs darger Lhan

5 mm in the experiment on "“the trap crop method' in ‘1984 -~ '85
't i N i : 5 am 2L L @ Wk X
No. of individuals in Eotal Ell?anOSE :ﬂudi\-itluals larger
© Treatment Feb. 13 Feb. Z1  Har. 5. [ rep 13 Feb. 21  Mar. 5
Trap variety No., I ) 0.8 0.2 0 0.8 - D.2 [
N, I 0.3 0.3 1.0 0.3 0.3 0.4
No. III 0.1 1.2 G.8 g.1 G.0 K
No. IV 0.2 0.6 0.2 0 0 0.2
‘o N({J1 v 0.2 D.1 O 0 0.1 0
HMain part o arana with tvran ) Y "
varieties Control {(vithout trap } 0 .0.2 0 0 0.2 0
oAristieg) 0.3 0 0 0.3 0 0

IS I 3u#%m%u/m :

‘Note. No. of individuals per m’ in rhree repetitions. Stink bugs: Piezodorus grildinii,
Eusenistus heros, Acrostermum impiclicome, Edessa meditabunda, Nezara viridula
and Megalotomus pallesceng, -

b)) ¥4 Z@BricBdidaE o
BAEBIMAE LA20E >0 T, BFEs0 5 RMERR, BAHBLSLHE LBk
D TdH o

Thbb, HEERIL<T, B3 GEON 4 Senta Rosa A 6RFER U N 5  1PB-76-504
DIZA 3B E CRBENRE S b feo £, MIHOR L, BEWHTHRE O & i 0 5%
TRH» LN, FLRREBEREEER @13{5’(!&%#1!97} HWHEE EDHEBIZED >k
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W34k 1984~ 8540 ks HCE ) B Parana B o SR LR
' ANFERL A B O Pl A 3

Table 34, Percentage of soybean seeds damaged and not damaged in the
: experiment on 'the trap crop method" in 1984 - '85

oo oo ' RN % of number of sceds. B R
4 ' ' Damage by stink bugs Damage Ly Physiological

Treatment ' Severe Light Total other pests sterilicy Not damaged

Tenp varlety Ho. I 2.9 1.1 3.6 0.3 13,8 B2.3

- C Mo, 11 2,9 1.8 4.7 0.8 10.6 83.9

No. 1IT : 2.5 1.5 4.0 0.8 13.1 §2.0

No, IV 6.3% . 4, b% 10.8%% 2.1 f 5 B2.5

No, V . 12, 1% 14 .9%% 27.05% 5,25 3,9%% 63.9%

M.ug(xtxlxég (9[ tl’rlrlun with t!‘lp £.9 0.4 2,3 0.4 14.6 82.8

e (\:101.[}10u0r tvap varieties) | 3.2 2.3 5.5 c.3 15.2 78.9

P B8 ML 2 0 B | |
Kote. Other pests: dnticarsin gemmatalis and others. ¥alues: Hean of three repetitions in 20 plants sanpled.

C) hEE

:bﬂﬁ@w-kﬂmkﬁ$$ﬁﬂmnmmth Chid v Ve X2 AWENBERNER
UhotfeLEikBdEEIOSN S, it,ﬂxA/u;am£ﬁ$¢m@otﬁﬁmﬁwwm4&
Ulo 5 i BB RRERATFRCECE 2 T0 3 T ERRKEVER TS 3, COoRKER T,
YA XDEHHRTHTREL, SOV HREHLL 74 AOENAFE 0T, NBAEO L
BHCETE B X, AT OWEGE LD - L
iEE |

w%»%ﬁwzﬁﬂmﬁﬁ%ﬁtf,iﬁ@%%%ﬁﬂm&(iﬁbﬁﬁﬂ#%ﬂm&)Mﬁx
AVEESCHEA LTS Y, tho 2P BoRRARGTHE LTI e LT, LB
m@%mswawxgvﬁ@¢§%§%@<@t,m%%w<¢actﬁﬁ%aa%zgnao

UL, 1983~ 848 iz BB L % CristalinalX ¢ 13, HIISBAEB LA EEERER TS, SHE
ERRBHIKECSFELCVELE0T, BTEEXHNET s8R, BHAE 38 ~150T5
FFRA~BP) K 1EZ~8hd 548 =aota%zenzocmufm 5 Bl Lo
A AVEERIEI IdSen MﬁﬂTT%atgéﬁb%KEmmMMﬂTLTD5§V%*
(i M MITAKEEECR 48, @%;LE'C‘@ 2E) P >HIEFLZOTREMLS I &
Bbhi, TRNOL, #AAvOhBREELEEREROMBEET BRI LT, EnhEg
hHEE S — FRBETAEIEBES BT &METhi,

S A s R, b5 FORAMELTREEALHBTEYS, BEAD ETCRBL
TODh, B (EE)EOAALAVERI Y F9» 3bF e A VY= A (72Va V) « BREK
BOREE (3 ABAEREO) ¥4 X5 ETHULT, WBAEORE 5 £ XEIB~TKT 5 .
L L, Rty 1 XBEHRT 51 AR 2oBEARECEVED, PERBTHRELER
CHED, WAMGROLTERECOBETTH S, foT, PERBOLMERTHE, » £ & %

CEMEMECHA T, MEORAES MAAEHRT 5T, —RICRTATES S,

L@L,E%%Eﬁ Brgiitcss0T, Y4IXEERKRIFPEAEZLFELC, hERUY
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BoE R bk 5 oY @c%%a%ﬁgw“mm ST B 2~3ﬂumuw BA b VO
iﬁ%ﬁﬁmﬁwiofnab}ﬁL ﬁm“%fét *uh}%bfhkﬂ Azmww-m
&mﬁwﬁﬁmﬁﬁ¢6@ ,¢&&U%Jmﬁmﬁ ¢, meéwﬁmmm&# H9L¢
B, RNCGRI & & BB 4 B 7 0 1 R T L C, RO PIRIRE R E L B 3 RIBETH S 30
ﬁgm%%rv@%mwmw_ g&nm;@ i, Wiﬂm% AT,LI!HWNH*%
ﬂbtﬁﬁw.mﬁoﬁbkﬁﬁﬁilﬂtﬁ &5&UC\&HﬁW®ﬁﬁEW“¢5L&m%
FLV, £ 0T, BFOMERRESMCANCKACRBOBBRIERY, ﬁnwmxﬁﬁ

EFEBLTOWES, TO1RAERT &, %%ﬁ&@ m@wivvﬁ% ($Hm%b%mh”-
M3 5R A4 A0 A LVHROKHOHIRMAMEE CHOTMERB I

@1, J" FEAGHE ! Cristalina)

Table 35. Field design of "the trap crop methOd" for controlling soybean
stink bugs (”CL lbtdllll'l" variety)

W % A Fxpected date . | B oo A
. ) \ | . Schedule of insectiéide.application
HEolEL (AP L) S T & B0 . -
Trap variety {(from outslde) Flowering date Ripening date | lsti, 2nd 2rd 41l Sth
1 Santa Rosa Dec. § R ‘Mar, . 2 pee. 29 Jan. 8- Jan. 18 - -
11 UFY-1 . De¢. 19 War, 7 . - Jan. 8§ Jan. 18 Jan. 28 Feb. 7 -
11X Cristalinag Jan. 2 Mar, 19 - - Jan. 18 Jan. 28 Peh. 7
IV Doke ' - cJdan. 9 Mar. 24 - - - Jan. 2B - Feb.
V Tropical Jan. 11 Mar, 30 - - - Jan. 28 Feh, 7

T AR B O Cristaling EALRICH A 5. BERER - VIR, #7ns 5@ @il ami i
DM E~ 5 WM, 128220~ 2B I5H{ B2 5 A :

Note. Trap varieties are planted isust after the planting of ihe variety for production.
Expected date of germination: 3/%{. Perfod during which stink bugs ave strongly attracted: 2 5 weeks
after flowering, 22/X1F ~ 15/ {for avout 8 aeeks}

coRFLEEMRROBHORER, cmc*rﬁk@mﬁ‘:%s& LT, SERALHIERR
CEMBETORKARELLRAS, %naﬁiﬁamméxb%n%n1ﬁm¢v@ug®&
ﬁt‘%@%xﬁ@tﬂbf‘%@?ﬁjéoLﬂb@ﬂ%’{li Brasilia/s 5 i <ﬁ£mu§mwﬂ;ﬁﬁ£ﬁ%b
CTRIBEIR, BT BHRESS 5, BHREBILAL S KMAVLBEERL, B3
RiEehsdRmEvcgsoms BSomEHs Bk > CHIMEMRREIHEMRLSC &8
R 6D TS, KIENBEMENELREROBNCT EOMEHCEIPBELEREPTY
CoOBER S 6HAE BEIRBEES T VDK, R T B LEND B,

FEMEALO N £ 5 VBRICEAT SRR, 7 4 AV LCHRBBEME VS L1, B
ﬂﬁmﬁ<,#41@ﬁxA&mﬁ#a%ﬂﬁ%%ﬁam5@?uﬁnwaéauu%:@.ﬁ&
& Sumithion FL#) 0 0.06% # % hai 72 D 920002 B L C V0 B4 Fk B Ar¥fEREH L C, BED
BEGHEABRET 5 EMNEE LV, 24, FHECLRVIETH LM, HIENIE, » 4
AYEBIHEEBS Bl vic, BHEFMELT, TohHERCLTBIEbAYTS 5,
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g RO AGY o FH&EAO 1A

Creppmg hnesl An examme of croppmg lines
{from outside) ~of the trap vametws

itk 1 0ba B #ylMmaiibs6e Nal;;w:jagﬁ—w
Total acreage 10 ha § Acreage of trap No.2— T .—~2227
; B S Noe.37 _~72%-
: : varieties 5.6 % No, b~ 2 ~o27
g . . . A No.5 [
| 500 m . . _ ; . Ng;ﬁf,;;; i ;
: . : No.7 7~ !
= e BNo.87 |
: I-Tota] acreage 10 ha Acreage of trap j o | :
1 vametres 8.8 % _JE : : : H R i bl
. 1000 m . /7| Production variety:
: S et o S it Cristalina
A HE 2 Ot B3R 4.8 % = DRI R
S - o i HoGEN . S
Total acreage 20 ha Acrfzage_of trap : 3 "E”'Euf{é}] fede |
o : varieties 4.8 % ;. = § Row 0 : RN
_ trap var1ety Cropp1ng IlneS.
- 1000 m - ; ; -
; 1. Santa Rosa 2 11nes«<;“° L
| _ : 2. UFV-1 2 hnes <N°-
4e Tl Bk 4 Oha BoREEM 28 N Cmstahna 2 hnes< ;"’4' i
‘ _ - Sy = S h
: - P 4, Doko 2 hnes RASKNTES
Total acreage 40 ha Acreage of tran a8 E <N°, 'B/fff,’,l:’,r';
: varieties 2.8 % N St
. - ety 'I";, i
: PV 4 {
: @ o n ~t
1000 m - 28 2

Cr ;_stalmﬂ)

Fig. 13. Example of field design for "the trap crop method” to control

soybean stink bugs (""Cristalina" variety)

=2 #3
HeoFRfREHE oo - FTAUEELRMI 24003, KaA P RESEETLE
UTHLENE B, TORDIER, €I - FOLOHMUAKE THISRELRBEEAMLTEES
R Y RE AR E LTS 30, 2 2 A v EORRMEREN RS EEE SR
Y, MESHTOLEET A2 0d-T, BAVROEEI T L EHNEE LYV, COBE
DT, 1983~ 19856 O 2 A HIKME L A MR OWMBRUT OO T » o

1. &4xﬁm&6%m®nm%ﬁiauﬁ%®$

AHBE O &5 — FEEMEdEs E{%%ﬁiﬁiﬂzli('&v‘%ﬁ PERTEMK ¢, EFofEERSE S
715 % o _ '

1y€3—~ %*éﬁ%ékiﬁ?ﬁ{: t, FROLBFEFIEY TEWRE, KEFEOEHEMSE(, 1A
FEAEEACEOERSREY O,
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Table 36,
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Fleld design of ché trgp Cl'()'p. ineth()d" for controlling soybean
stink bugs ("Cristalina"

o : . B #% P Expecred dale Boo#® T o o
B A IS (B D S : . ) Schedule of insecticide application
. ) [ T & gw»we "/ """ "™"7
frap variety (ffﬁm'OUtSIqﬁzJ Flowering date Ripéhing date ist an 3rd 4k Sth
1 Santa Rosa Dec. 8 Mar., 2 Deg, 29 Jan. 8 Jan. 18 -
E1 UFy-1 Dee, 19 Mar. 7 - Jan, 8 Jan. 18 Jan. 28 Yeb. 7
[1Y Cristalina Jan,. 2 Mar. 19 - - Jan. 18 Jan., 28 Feb. 7
IV Doke SJam., 9 Mar, 24 - - Jan. 28 Feh. 7
K V. Tropical Jan, 11 Mar. 30 - - - Jan. 28 Feb. 7
. RIS P"!]Fi’]m-ﬁ"?)(‘usl'\]tn1 LB iT2 9. WMIFREEN D11 3d, &2 a /{yﬁ\@s 5 4 R

BHAE 2 M &~ 5 i l?J]E’B“-BJla[i(}JZﬁHH)

Note. Trap v111ctles are planted just after the planting of the variety for producLion
Expected date of germination: 3/X1. Perioed during which stink bugs are strongly attracted: 2 v 5 weeks
after [lowering, 22/XIT ~ 15/11 {for about 8 weeks)
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‘Studies on the Integrated Control of Soybqah Stink Bugs in the Cerrados

. Takashi Kbbayashi
(Tropical Agriculture Research Center, Tsukuba, Ibaraki, Japan)
Gilson W, Cosenza

(EMBRAPA-CPA-Cerrados, Brasilia DF, Brasil)

Summary

Tin order to prombfe éupcessfully éoybean production in the cerrados
under adverse environﬁehﬁél conditibns, a téchﬁiqﬁe to obtain stable high
yields at a ‘low cost ﬁust"be eStainshed. For this purpose, a study on
an integrated control of soybean stink bugs was carried out. The study
consisted of biological control, using natural enemies introduced from
Japan to eﬁcoufage fhe'native natural enemies composed of a large number
of speéiés with”a'high'pdpulation density under the natural ecosystem of
the cerfadbs,'and agrOHGMic control with the use of'early maturing
varieties and trap varieries of sovbean, to reduce the amount of insecti-
cide épplication.

The reésults of the experiments performed dﬁring two years from
August"iQSj.to September, 1985; under the objective mentioned above are
summarlzed as follows' 7 ' '

I, Investlgatlon on the population densities of major jnsect

.pests and their natural enemies in soybean fields of the cerrados,

In order to obtain basic data to establish a key pest management
QLraLegy, a field 1nvestlgat10n on the populatlon densities of major
soybean insect pests and their natural enemies was performed in the soybean
fields in the districts where the first pro;ect for the cerrado development
took place and the districts where the second project for the cerrado
development is to be carried out, _

: The-inveétigatiou was conducted from February to May, 1985, in CPAC
and other localities in Brasilia DF; Barreiras area of Bahia state,
Mato Grosso state and state of Mato Crosso do Sul (Fig. 1v4), 1In the
ihvestigation, soybean stink bugs with a size of more than 5 mm, their
egg masses, larvae of;tepidopferous pests with a size of mote than 15 mm,
Chrysomeiid pests and their natural eneﬁies were collected in four to
thirty locations in each field 1nvesL1gated and the population deﬁsity

per square meter was calculated. Also, the percentage parasitism by egg
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parasites of the:stink-ougs was'determined after the ogg messes'hed been
kept in the laboratory for a month _ | :

1) The population densities of the phytophagou insect”peSts'Were
very low, while the number of species of thelr uatura] enemios was large
and the populatlon density was COmpﬂlaLlVEly hlgh, in the natural ecosystem
of the cerrados, '

~2) The population den31ty of the soybean stink bugs whlch was’
comparatlvely high din soybean flelds, was beyond the economic injury Tevel
(2 and 4 individuals with.a size of more thau 5 mm pe1 m? Ln_Lhe fields
with seed soybeans and proaesslng soybeans respeetlvely) bv'aboot'EOZ
of the total fields 1nvest1gated ased on this observatlon the stink
bugs were con31dered to be the most halmful gloup ammoug the soybean N
insects, which occur constantly and universally..

3) The populatlon den51ty of the Lepldopterous insect pests was
mnuch lower than the economic 1n3ury ]evel (40 indlviduals with a ‘size
of more thao 15 mm per mzj; However, mlgratory Noctu1ds were eonsidered
to be the second most LnJuraous group among LhL soybean 1nsect pests,
which cause sudden and local outbreaks. _ .

4y Migratory Noctuids, stink bugs and Sper:lflc Chrysomelids
started to attack soybeans, one or. two yeers,'three-or'four-Years and
five or six yeafs?fafter_thekonset of_soybeah cultivatioo; respectively.

5) The soybean stink bug associatioo'changeo with-ﬁheeyear_when
sovbeans were cultivated. _Althoughethe essoeiation of the cerfadO'typc-i
which consists of ExSchisﬁus, Acrostermm, eLc,:was dominant at first,
it gradually change into that of a crop flle type 1n which Mezara,
Piezodorus etc. were domlnant. The turnlng p01nt may occur about six
to seven years after the beglnnlng of soybeen LUlLlVdLlOn.

6) Insecticide appllcatlon genelally has been carrled out: twice or
so in a season, In the area where 1nsect1cldes have been applled more
than two tlmes, the percentage parasltlsm by egg parasites of sLink bugs
was extremely low, as shown in Flgure 5. In many cases insecticides were
applled in‘a condition where the populatlon den51ty of the insect pests
was below the economic injury theresbold Therefore, adequaLe guidance
is desirable.

7) Yield of soybean was slight]y beyond the economic yie}d
_ thfeshold. Cons1der1ng the-rlsks involved, for GAdmplC the woaLhel
condition, deprec1at10n of soybean price etel’ it is necegsary to

‘ esfeblish, as early as_possible a technique that insures a stahle htgh
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yield at a low cost.

'8) " In onder to promote the successful development of the cerrados,
it is essential to set up_the infrastructure for irrigation, transpor-
tation, processing, etc, to establish a crop protection system, and also

to enlarge an agricultural experiment station,

II. Introduction, biological studies and the utilization of egp:

'_parasites for the control of sovbean stink bugs,

In order to ‘éstablish an effective integrated method for controlling
soybean stink bhugs, thé'bioldgy; ecology aﬁd_utilization of egp parasites
introduced from Japan Were“étudied.

1) Five species of'égg parasites of soybean stink bugs, Trissoleus
mitsukurii,-Trisschus SP., Ooenéyrtus nezarae, Telenomus chloropus and
Telenomus gifuensis were intf&duted from Japan.

2) Tor reafing the égg pafééites, triangular flasks with a cotton
stopper and a piece of absorbent cotton containing honey diluted with
water-wexezplaced in grbwth chambers where the temperature and illumination
were coﬁtrﬁlled._ For producing egg-masses.bf soybean stink bugs, several
species of.stink bugs-wefe rearad using a simple mass rearing method
{(Kobayashi énd Kikuchi 1983), in which the insects were put in a plastic
container. with a diet Consiétiﬁg of dried seeds mixed with soybeans, ground
auts and_alféifa seéds, and water placed under a filter paper.

3)'.Per6entage pafasitisﬁ and emefgence of egpg parasites which
were indigenous to and intreduced from Japan are indicated in table 7.
Based on the experiment, the efficacy of the egg parasites was judged as
follows: Trissolcus hasalis 2 Pelenomus mormideae > Frissolcus mitsukurii 2
Ooencyrtus nezarée§>TeZQHOMVs chioropus > Tel., gifuensis >Trissolcus sp.

4) The déﬁélopméntél periods of the major four specles of egg
parasites, Trissolous basalis,'Trisschus mitsukurii, Telenomus mormidece
and'Ooencgrtus néaaraé, are.iudicated in table 8. As an example, the
developmental period of Trissoleus mitsukurii was about 18 days, 16 days,
13 days, 11 days'and.9.déys at 20, 22, 24, 26 and 28°C, respectively.

5) The effective accumulative temperatures and the developmental zero
points of the major four species of egg parasites described above, are
indicated in table 9. As an example, the values for Trissoleus mitsukurii
were 149.4 day degrees and 12.3°C, respectively,

6) Longevety of the adults of the major four species of egyg parasites
&escribedrabove is indicated in table 10. As an exawmple, the mean

longevity of Trissoleus mitsukurii was about 2 months, 23 days and 10
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days, at 20, 24 and 28°C, respectively. Also, the maximum Iohgévity

of the same species WLthout food and water was about 8 mouth?, 5 months,
4 months and 2 months, at 20, 22, 24 aud 26 C, lebpectjvely

7) Trissoleus m@tsukurzz did not enter the dilapause under the usua]
conditions of the cerrados,_when the 1Llumiuation perilod; wae 11 h at -
20°C or 13 h at 22°C.. The adulL was. able to mult{ply throughout the year
provided the stink bug eggs were plebent.” The current spenies vas: able
. to parasitize the eggs ot all of major PLntatomid -species of soybean
throughout a year, and also to survive for a. long pellod of lee under
winter (dry season) conditions, so that the species 1s_con81dered_to be
able to adapt itself to the emvironment of the'cérradoé. a '

8) TFemales of Trzssolcus basalis and 00@ncyrtus negarae- usually
do not compete with females of the same and other Sp@CleS fot 0v1p051tion.
However, the females of Trissolcus mitsukurii showed a competitive
behavior, and the present species was more dominant than any of the other

species mentioned above.

9) In an experiment in which about 100 females of Trissolous
mi teukurii were released at the center of a green house, the percentage
parasitism in Nezara viridulo eggs was 45 %, 5 %, 3 % and 1 %,
respectively, at a distance of 0 m, 2 m, 4 mand b nm from the release
point. . _

10) 1In an experiment in which wmere than 1 ,000 females of rrissoleus
mitsukuril were released in a_soybean'field Lhe percentage. parasitlsm
in soybean stink bﬁ.gs, mainly Neazara, Piezdo?az’us, Euschistus and Aemstemwn
was about 50°% in the area where the egg'parasites were released. Three
days and two weeks after the release, parasitism was recognized dn an area
30 m and 100 m apart'from the area where the_égg parasites were released,
respectively. . |

11) . As shown in table 26, the percentage parasifism'by_thé'egg
parasites of soybéan stink bugs increased by about 20 %, and the: percentage
parasitism reached about 70 %, The percentage of hatchiﬁg of the soybean
stink bugs which decreased by about 30 %; reached approximately 20 %, in
April of 1985 compared with the'previoué:yéar.--These chaﬁges.in the |
percentages of the par351tlsm by egg paraSites and of hatching of stink
bugs may be caused by the release ‘of more than-9, 000" females of TPLSboLcus
mitsukurit, in the course of  the experiment conducted in CPAC,

' 123 Based on_ the 1nvest1gdt10n about the seasonal. prcvalencc of -

the percentage parasitism by egg parasiLes of stink bugs in CPAC and PAD-DF,
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the:peréentagé Waé lowest'et the. end of the dry seaeon, and it graduaily
increaeed dﬁring'the‘rainyuseesen; being highest'ih May.

13) Tﬁe-use of Trigsolcus hitsﬁkurii'and Ooencyrius nezarae is
'_cons{dered to be bemiSing; in'additien.to.the role played by the native
egg paraoites, such as Trtssolﬁus basalis and Telenomus mormtdeae for
contro]ling the populat1on of soybean stink bugs in Lhe cerrados.

14) The release of TP%SSOZcus mztsukvrmz whlch was dlscontlnued after
Ju]y,_1985 Cwill be Lesumed after Lhe completlon of study on the parasitism
of this SDELiES of the beglnning of the coming cropping season of soybean,

The release of Ooencyrtus nezarge will also start.

.ITI. Cuitural methods for confrolliﬁg soybean stink bugs, using

early maturing varieties and "trap" crops.

In ordef-to'éStabiish an effective iﬁtegrated cultural method for
controlllug soybean Stlnk bugs, we studied the utilization of early maturing
varletles $o as to avoid the damage due to stink bugs, along with a method
to attract soybean stxnk bugs by "trap” crops and to control them effectively
by minimum insecticide applicatioﬁ.

As a basic study, the 1ife history of soybean stink bugs was 1nvest1gated
in the naLural env1ronment of the cerrados and crop fields. Also, the
horizontal distributicn of soybean stink bugs was studied in several soybean
fields as wellias some of their'hibernatign envirehments. An experiment
on "tﬁe_trap crop methb&" ﬁes pefformed in a soybean field, planted the
major ﬁarieties, "Parana" and "Cristalina" in the central part and the "trap"
varieties on the marginal patts.

1) Néeara ﬂiridula; Piezodorus_guilinii and the other soybean stink
bugsIWere hardly able to muitiplj on the wild plants in the cerrados.,
Howevef, they rapidly mulfiplied on such cultivated crops as wheat,.pea,
'_kldney bean, soybean, especially on soybean through three or four
generatinns.. '

2y "In the- horlzontal d1str1but10n of the soybean stink bugs in S0y-
bean fields, the populatlon den31t1e was generally_hlgher 1n_the marginal
areas of fhe soybean'fields, particularly_in the areas in a 5 m radius,
compared with that in the inner part. |

3) *As the stink bug pbﬁulation was still sparse in January? early
maéeiiﬂg varieties such as "Parana', sown at the usual.time, escaped from
the démage as shown in table 24. However, when the population density of

stink bugs with a slize of more than 5 mm is higher in the marginal area
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than the econoulc injury threshold, inSécticideq should be appliied to
only the mavrginal areas for contlolling the pests in general

4y On the other hand, since the stink bug population became denser
after Tebruary, the late maturing varietles guch as- "CrisLalina were -
severely damaged as shown in table 24, There[or ,Aan. experiment Lo
establish "the trap crop method", was conducted using two field behaVLorb
of soybean stink bugs, namely their habit to show . dense populailons in
the marginal areas ot soybean flelds, and their attract1on to the e arly
to the middle seed-thickening stages of soybean 1esu1ting in -the dep031tion
of a large number of eggs. '

In the experiment, three "trap" varieties of soybean;weré-plauted
in the marginal areas,'acédunting fof about five pércent of'the Whéle.area
of the soybean field. Only the “trap”'varieties were treated with an
insecticide "Sumithion", five times [rom three weeks after the Iolloworing
time, at intervals of ten dayb. _

5) Based on the experiment,”a.large number of stink bugs were
attracted to the "trap" varieties, and were contrdlled'efféctivéiy bf
insecticide aﬁplications, as shown in tables 29 and 30. As a result,
the percentége_of seeds damaged by stink bugs significantly decreased,
and the'percentage of healthy seeds significantly increased as shown
in table 31, )

6) As a result of the experiments, a practical field design of
"the trap crop method" was tentatively recommended to the farmeré, as

showm in table 35 and figure 13.

Conclusion

On the basis of these results,_it'is_conéluded that the trap cfop
method, combined with insecticide application only td'the trap crdp; is
a highly effective and rational component of the 1ntegraLed control of
soybean stink bugs. ‘As the blologlcal control by the use of natural
enemies 1is another_lmportant compbneﬁ:,:itfmﬁsf be emphasized“ﬁhat.tﬁe
trap crop method does not reduce the population of ﬁétural enemics,
because stink bugs attracted by the traﬁ crop growing at the margiﬁ.bf
the f1e1d are killed by the m1n1mlzed amount of insecLicides, without

g1v1ng adverse effect on the natural enemles in the most aréa of the
50Y bean field.
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_ Explanation'of.phbtogfaph_platcs
HEEE T o e |
A, - Nezara vz’ridulﬁ (L’-)@&*!%FPGDIE %, r] “5 ﬂ]i\ C.! Piezodorus guzidmu(Westwood) i
. D. FEsL. B Emc}ustus heros ( F, )ﬁJZ h. F I'] S BL G Acras!emum tmpwtacomehk_h 11,
I’]";ﬁ 4. L Thyanta perditor (B, )@fﬁﬁrp @TX_EL J. Fdessa meditabunda (F. ) 184 J{ &
M. K, AIedaloLomus pallescerzs}&i\ L. Antzcmsm genuzmtahs Hubnerf R, M, [ ﬁ“‘ Bl isJJ EL. N,

Spodoptera sp. ¥ 4 ik,

Photograph Plate I

A, Mating adults of !‘Jez&rct :Iﬁir?ﬁduza (L.); B. '1«‘ifth'instar_ nym_bh of Nezara
viridula (L.). C. Female adults of Plerodorus gmld’z,m?, (Wést’iqbo_dj .

D. Egg mass of Piemodorus quildinit (westwood) E. Adult of Fuschistue
Chevos (F.). F. Fgg mass of Zuschistus haros (F.) {(Westwood). G. A'dul"t:
of Acﬁosﬁernwn tmpicticorne. H. FOU}th.lﬂSLal nymph of Acr’oster’ﬁwn '
7'nipicticorné-(tx‘estwood) I. Mating‘ adults 'bf Thzjanta perd'itor (F. ) |

J. First instar nymphs and an egg mass of F’de.saa meditabunda (F.).

K. Adult of Megalotomus pallescens (westwood) L. Adult of Anmcar’sza
ge;rmafal'z,s Hubner. M. Final instar larva of Anticarsia gemmutalis Hubner.

N. Final instar larva of Spodoptera sp.
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phiotograph plates 1
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A H Eiii» SEAL R Tf issoleus mztsukwu(Ashmead)ﬁtﬁ Wak B, B
ggﬁ c_ A A 5 )\ L #c Trissolcus sp i3 éﬁ:}ﬁ( ofr I, D Tolenomus monmdeae(Costa Lima ) &t HE Y
EE?}T E. Telenomus chloropus (Thomson) N HEJ}.,L}“E ¥, Telenomus grfuenszs Ashmeadfk h W G

Qoencyrtus nezarae Isimh‘tiiﬁfikk_lﬂ’ﬁf H, A& Thycmta perdhtor (R B B lu B % B ?L I,
(wool HZ B4 Ahi Acrmtenzum sp. @ Dl‘]ﬂl CN - F X "&l H ijéil 3 H !’?‘\ hag 1

Trissolcus basalis(Woll, )it 1%

Trissolcus basalis

éfi)o“(k‘%).;

Photograph plate 11

A. Male and female adults of Trissoleus mitsukurit (Ashmead) “introduced
from Japan. B. Male and female adults of Trissoleus basalis (Woll. ).

C. Male and female adults of Trzssolcus sp. introduced from Japan.

D. Male and female adults of Telenomus mormideae (Costa Limé)."E. Male
and female adults of Telenomis éhloropus (Tbomson) introduced from Japan.
¥. Adults of Telenomus gifuensis Ashmead introduced ffom_Jéﬁau. G. Male
and female adults of Ovencyrius nezarae Tshii introduced from Japan.'

H. Emergence holes'of adﬁlts of OQoencyrius nesarde on eggé*of Thyanta
perditor (F.). I. Egg mass of Aerosterwum sp. parasitized by Tpissolceus
basalis (Wool.). (Most of the adults of this species died ndturally with—

in the chorion).
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photograph plates Il
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i ghR & BERCEY S HF(‘..IZH . ¢ Bkl D fER LD H LR YA L@, D
mewwmﬁmmﬁKMLE.ﬁ%%ﬁmvfﬁﬁbfhéﬂ%mwﬁﬁ(@ﬁ®%%%%ﬁi
3)s B, Aoy EMRE (% 3‘{. .Ii‘JJ—“';ﬁ 14 Sr. Antonio Humberto Barbosa)., G. Nezara viridula

@ JH 8 i FE 5P £ ) rh O Trissolcus mitsukurii W% EY, H. Huschistus heros B AW L TWnD Y |
9 h 5 ay (Chrysopa sp.) $heR. 1. Buschistus heros HHUR AR L T B Lagriavillosa (PO,
J.fowﬁ%@T@g(%)LTHtMmmuM@Mﬁﬁﬁ.K.ﬁﬁ“FV@%ﬁWfﬂ%

(%) L T\ 7z Buschistus heros RS ¥E.

Photograph FII

A. Adult of Chrysomelid beetle, a new soybean pest, and its feeding marks
on a soybean leaf. B. Final instar larva of the same insect pest.and its
emergence hole on a root tubercle of soybean. C. Soybean plants severely
defoliated by the adults of the same species. D, Nymph of Rhamatocerus
pictus. FE. Nymphs of the same species creeping across a road in crowds
and run over by cars. F. Rearing of egg parasites oE.stink bus (A
research assistant is Sr. Antonio Humberté Barbosa). G. Females of
Trissoleus mitsukurii and oviposition on an egg mass of Nesaro viridula,
H. Laryva of a lacewing, Chrysopa Sp., sucking the content df'eggs of

Euschistus heros. 1. Adult of Lagria villosa (F.), predating eon eggs of

o

uschistus heros. ~ J. Adults of Nezgra viritdula, hibernating between leaf
sheaths of banana plant., K. Aduits of Fuschistus heros, hibernating among

fallen leaves in woods, 'cerrvadon'.
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" photograph plates IV
HHRRIV . .
A'ﬂ*AvQQWNﬁRW53%%3%®ﬂmﬁﬁkﬁhﬁ“tﬂﬁﬂ&@ .M%yQ ﬁx

AVIREERNBBS LBV hm?ﬂm%mnMwMu@kmﬁﬂm%%(%L MWﬂmm)
0, m i%ﬂm@mnm%mu@ﬂﬁ&%mﬁ LﬁM@MMHwammmwu&ﬁﬁ #

A Ay OIS %Lﬁ&%%ﬁﬂwﬁTVi#—/mtybﬂN Q. #wmﬁWMﬁﬁm@(Vw
84 ). H, Hﬁﬂmﬁ«@ﬁmmm#ﬂw(mﬂmﬁu&m%vmm d¢ Brito, 2717, %4M.&
31 5 90 L R 145  Pavaial o 4 B B H’Jﬁﬂ 2 EFHI &N L~ 3AAERL LRE (31,
81).J. Anticarsia gemmatalis 1< % » TREE N A A & R W Nomurae rileyite & > T I
Ltﬁﬂﬂﬁ.x.ﬁ%ﬂ@ﬂ%iﬁk oTﬁLLL@ﬂL%Lme TWah A

Photograph plate IV

A. Rearing of-SEiﬁk'bugs for obtaining eggs. E. Lgg ﬁarasites and
contéiners used for—bidlogiéal analyéis - Cu Resting individuals of
Triggolous miteukurii. D. Soybean fields for the blologlcal control
experiment to soybean stink bugs. E. Tr;ssoicu mi teukurii before
release. F. Protection of séttled stink bug céggs from predation using
small cageé.' G. Soybean flelds for "the trap crop expellment" (Jan 18,
1984). H. Insecticide appllcatlon to the "trap valletles of soybean
(Field operator ié_Sr. Joée'Vieifa_de Briﬁo? Feb. 17, 1984). 1. Soybean
fields for "the‘tfap crop'ekperiment“_(Main'part of "?érana” plqtzwith

- trap varieties and No. 1 to No. 3 trap varieties which'matufed :ﬁarch 14,
1984),  J. Deal larvae of Aﬂtzcarsta gemwatalas, after 1nfect10n with a
fungus Nomurae p118y7 and Goybedn plants defoliated by the same insect
pest.. K. Larvae of_éntzcarsta gemmiatalis dying (left) and Kllied.(rlght

by Nomurae rileyi.
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CWE, GRS, TOFELRECENL, S0 @2ﬁhk£“%%mﬁ «A%%mm*
K- T &7z, &L 100 m, '

SRR O 15 RS b~ ERE T, &}—Fwﬂhm€$®“ﬁfﬁ% m%
g TR, AKX JL#mzﬁw%W$ﬁUT%n@%r ORI, BikE
PR & 91, EEBMERERE R, ﬁﬁmﬁﬁbmmbwhgganiﬁfé&;
2) RS, MRKRCEHAED L e -

YAX, TAFE I, KMEO 2 ERESBIERSATOE tﬁj'@'é..’;{‘fflip.at.'ﬂﬂé ]
LA¥RIANS o WEFRBBEETSH S, Kmﬁiéjuﬂwémcwnﬁﬁﬁb&m*mm
CORTIE k- 700

Table 1. The crbppipg p'er'idds and ‘outline of the experimental treatments

Crop. st Wheat 2nd Soybean 3rd Wheat 4eh 55)'563“_ 5th Uheat ath _So‘ybe:ju
Cropping period fMar.'81nJuly 81 0ct. &lnMar. 82 [Har. ' 82wiuly' 82 {0ct . 82wWar . " 83 Mar, '83%July 83| Oc . 'BIMar . ' B4

Treatment

Fertilizarion | O : O Q O xa) xa)
"gh ~ seeding O o - O G Q O
P - seeding - xB) O Q Q Q : Q
"C*: Comventional way ") Direct way O+ The Lreatment was carried out.

X 1 The rreatment was not carvied out.

a): Without any fertilizers by Cnnducted wich. "C"-way.

ﬁlh%ﬁ%@ﬁW@ﬁ&L@®%é TLLDDA#dwm¢3H%é7HMm®%1F
IDihED, F¥4XE hh&émﬁmﬂﬁéyd?ﬁﬂﬁib%% hta»®&7m¢-
A¥?ﬁ%z@2%ﬂﬁ%%%%3ﬂitSDﬁotgumﬁwmﬁﬁﬁm&®¢5?&%q

FHbb, Eﬂ@ﬁ%ﬁ?lﬁﬁA¥b6%JW?%Xif®2$H£mLt% 5o
beaﬁeﬁ 4Zkﬂbfd ménbmWﬁa ﬁmz i@&%@&%%ﬂtoin
REARE SV, PEEE L AR EOS R, BBOLRARES T SR, B
.ﬁt%mwééﬁﬁbtoﬁvf%ﬁfﬂ@ﬁ%ﬁ?zﬁ?%Aﬁ#b%%*n.ﬁ%%f“
i’(ﬁ% F 40 A
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Table 2, The experimental treatments and the amounts
of fertilizers applied (Wheat)

_ o {En/na)
’l’r(*.ﬂtmcni; l—' Ho micronutricents Plus mlcronulrients -Treatment
. of | - - " 3 of
Fertitization [ Ho, -’ N 05 K20 Ho. H P20 K0 FYR HMgSOy | sceding way
Ho nitrogen 1 [ 100 50 1 11 0 100 50 50 100
AN-0) . :
Low nitrogen 2 7 100 50 12 7 100 50 50 100
(N—_f.j . :
tledwn ‘nitrogen| 3 15 160 50 13 15 160 500 50 100
(Stnn_dard)"‘) Conventional
Hlgh witrogen 4 | 125 100 50 14 25 100 50 sa 100 | Y
{X-RH) or
Ho phasphorus 5 15 0 50 15 15 o 50 50 160 Direct way
(p_()) . . .
Low plhssphorus b 6 15 S0 50 16 5 50 50 50 190
{r-L)
lligh phosphorus ? 15 200 30 17 15 200 30 50 100
{B-n)
Ho potassium 8 15 100 Q 18 15 100 a 50 100
(K-03) o
Low potassium 9 15 1086 25 19 i5 100 . 25 50 100
(K~-1)
Hinh ;)ul:msfllrﬁ 1g i5 100 iG¢ Z0 15 Iog 109 50 160
(K-11)
a) Hedlum N = Hedfum B = Nedlum K ..., Standard treatment

b) In *81, 10 kg ZnS0, was used lnstead of PTE.

Table 3, The experimental treatments and the amounts
of fertilizers applied (Soybean)

(Eg /ha)
Treatment Ho micronutrients Plus micronutrients Treatment
of of
Fertilization to. N P05 K0 Ho. H Pa0s ¥,0 FTE MgS0y seeding way
Mo nitregen .. 1 L] 120 60 11 G 120 50 50 100
{H-0)
Lov nitcogen 2 4 120 50 12 4 120 b0 S0 100
UL .
Hedium nitrogen] 3 8 120 &0 | 13 8 120 60 50 100
(Standard)a}
High-=nitrogen k) i2 120 50 131 12 120 60 50 100 Convent ional
(N-!_l) . . way
¥o phasphorus 5 8 0 80 | 15 8 0 69 50 100 or
. {P-0} . Direct way
Lou phosphorus N 8 &0 60 16 1 60 60 50 FOO
(¥-Ly
ifigh phosphorus | 7 8§ 240 60 17 8 246 60 50 100
{P-H)
Mo potassium 8 8 170 0 8 5 120 0 50 100
(&-0)
Lov potassitm g 8 120 30 19 8 120 30 50 100
{&-1}
High potassivn 10 3 120 120 20 8 120 124 50 100
(X-11)
a)  Hedium H = Hedium £ = Medivm K o.asn Standard tceatment

RBPMEOABHE RO IOLS Ths, MHREE LT, N, P, KERZhORR
CRHEMD Ko bit, i, 2o BROBERRS 5, SRENOBIEKGE R &
Ll N. P, K& biBAKNKOEERIERT, BERE L2,
SHOOSRMERRBRICHBERMOEICL > T, SERBEREEN R LGB0
QBRI ET fo, HEHI %M . PTE (BR-12: 70 11.5 %, Ba0s; 7.0%, Cel 1%, Feq0s 5.4
%, Mn0s 5.5%. MsOy 0.2%) FUMES0, THB. HLEIFI AXDBADAE, FIE DA
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Fig. 1. The arrangement of the experimental plots
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B HERT A RED LA S o BERIRE EEAE 270 30D 5, G 206823
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¥ 680kg At 83 FICIY 30kg I ML J, _ o -
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Table 4, Grain yield for the standard level fertilization (Wheat)

(Kg/ha)
“Treatment - o
' 81! 82! 83!
_ a) _ 'b) .
Macro-~ | Micro~ Seeding %&L 3rd Sth Hean
nutrients - | nutrients | - way Lrop
N, P, K 0 C 528 621 367 505
meddum - D - 600 206 | 403
Standax ' :
(Standard) s c 647 823 470 | 647
D - 670 276 473
Mean 588 679 330 507
a} 0: No addition H: Addition
b} C: Conventional way D: Direct way

Table 5. Grain yield for the standard level fertilization (Soybean)

(Kg/ha)
Treatment
a) vy | 82 83" 84" vean
Macro- Micro- Seading 2nd 4ieh 6th
mutrients mitrients WAy
N, P, K 0 C 1?403 1,600 2,390 1,798
med tum | D 2,060 1,723 2,445 | 2,076
(Standard) o c 1,867 1,786 2,278 | 1,977
D 1,837 1,736 2,497 | 2,023
Mean 1,792 1,711 2,403 1,969
a) .0: No addition. 4+M: Addition
b) G Conventional way D: Direct way

P50, Yo Ty b KRR TO 2 BERECEVTE, T AFGER, S KEECSH
Bht. YA XGILEM SN TEELCHED DT OEME VAL S, UT, D9 HIENER
UHEHAHROBEVICLANR~OREEEATAH LI,

{n 3L¥ _
N, P, KEXOKZHEXZOMUARFRBOEHFC OV TRRE~BERLE: D&

NI 0 85 5 W A1 3 Fo (B & BB A o RO TH G,

ﬁ@%%%%%i%&.%%Kiﬁﬁ%fbbﬂﬂfﬁ(ﬁﬂf%otsm#N,P.K
wﬁMMUE%ﬂ%@%ﬁ%mmmémﬁmho@#umﬁmiumﬁ%@t8$$Wﬁ
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Table 6. Grain yiéid for the wo or high level
nitrogen Fertilization (Wheat) .

(Kg/ha)
Treatment o _Crbpping . .
Macro- Micro- Seeding | '81 . B2'  83' M L
. . . c tledan
nutrient [ nutrient way _lst 3rd 5th
c 598 743 447 | 596
0 .
D - 413 257 | 335
N-0 [ 606 716 447 [ 590
M : -
D - 635 238 437
Mean 602 627 3&?‘ 490
C 600 783 351 | 578
4] : ’
D - © 693 244 469
¥N-H C 662 821 382 622
RE] ) :
D - 643 278 461
Mean 631 735. 314 | 560

2.

Table 7. Grain vield for the no or high level
‘phosphorus fertilization (Wheat)

(Kg/ha)
Treatment .- Cropping
" Macro- Micro- Seeding | 81' 82' 83" Meé
nutrient | nutrieant way 1st 3rd 5th ] "
C 572 571 351} 498
0 .
D - 436 439 438
P-0 C 630, 606 456 564
+Hi
D | - 478 240} 359
Mean 601 523 372 465
¢ | ss2z 741 343 545
0
D - 501 2841 193
P-H B TR 578 756 - 376 | "570
il : oo
D - 708 2927 500
Mean  © | 565 - 677 324 s02-
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Table 8. Crain:yield for the no or high level
potassium-fertllization {Wheat)

(Rg/ha)
. Treatwment . Cropping
Hacro~ Micio- Seading 1 81t g2 B3'
mutrlent |nutrient way lst  3rd  5th Hean
_ C. 593 443 381 | 472
Q. ;
D - 450 98 [ 274
k-0 G 673 808 326 | 602
-
D - 526 215 371
Hean, 1633 557 255 | 430
: C 607 656 428 ] 564
4]
b} - 601 311 | 436
K-t C 638 658 519 | 605
-
M - 643 280 | 462
Mean 623 640 385 | 522

CMEOkS iz, AMRTOY A X5 EOMERD I AFETE, HROBEEND 5
BLEW % » TORE, FEMRICRETEEE, BEONE LY RERFHCHRE 205
HOBWMAE VLI CEAL, BTN, KOBIER, S840 EELANCORIPE
AOF RGN E BB,
CEBBEOBMARGEOIRT L1, BEKE bERSAKE S AL, COMBEE
BOEMEOEREHEY LH PO TREEROAIER L 0 BB L. £ LTino i
RCRESEELGNE, o
EHAROEROBEE, BOCHSA AL S 82, 83EE b RHEE %M
%Km%ﬁmﬁgﬁcﬁu%KmKﬁMT%miﬁk%#vtﬁ,:Q@mﬁ,xﬂﬁié
HOBRORHCLAREORRG S EEORENAZOEBONS,

-Table 9, Grain yiéld for the no or addition of
micronutrients (Wheat) .

(Kg/ha)

Treatmepgi ’ Cropping

— — ‘ - '
hirseit | v ® | The e Sen|Mean
. C _ 554 04 406 536
0 3] - S00 219 360

Mean __55f| 575 315 448 -

¢ 615 697 48| 577
+it D - 620 254 437
Thean | 615 659 336] 507
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Table 10. Grain yield for the convéntional
or dirvect seeding way (Wheat)

L (Kg/ha)
Seeding Cropplug -
way .81 82 83t " ]
. 1lst . 3rd 5th e
c 585 673 412 557
D ~ 560. 2371 399

@2 Fa4x _ |
FN~1B R T &9, NOWHHBEEDCHE MMM, P, KOMABEEZh
SOBEIE S MBS NI, '

Table 11. Grain yield for the no or table 12. Grain yield for the no or

high level nitrogen ' high level phosphorus
Fertilization (Soybean) fertilization (Soybean)
: (Kg/ha} _ : " CKpdad
) o Treatment Croppihg_ . _ Treatment Cropping
Mo ro- Nlera- Seeding i 827 81! 84" Hean Maera- Hiveue- Seueding | #d2' 83% . an! Mo
nucrient | tutrient L wily “Znd dth gen | UM nquienL'J nutyrient way . 2ud 4l - Gth "
c P8O 1,736 2,023 l.ﬁﬁﬁ ’ & P93 P, 503 2,218 11,898
o} : I} i
n bL743 1,766 2,208]1,900 IH 1,650 1,610 1,932(1,731
N-0 C 1,603 1,618 ?,130 1,783 fatd ) c 1,787 1,676 1,73511,706
i - ’ ’ HI . . .
’ i) 1,877 1,730 2,523{2,043 - ) 1,957 1,646 2,22211,9/42
Hean 11,758 1,712 2,2211,897 : toan 1,812 1,619 2,027)1,819
C 1,707 1,593 Z2,110{1,803 ' ¢ 1,617 1,753 2,228[1,866
0 ' o . Rt
i 7,083 1,736 7,168[1,996 ‘ g n 1,977 1,770 2,458,2,068
N-H c 1,950 1,873 2,013 1,945 P C 1,750 1,986 7,060(1,932
4 : . H o :
D 2,150 1,683 2,148{1,994 D 1,790 1,936 2,555(2,094
. Mean - 1,973 1,721 2,110{1,935 . N Hean ) 1,784 1,861 7,325(1,990

ﬁﬁ%ﬁ@ﬁ%%%bﬁma%?&éKHMiﬂTws%wﬁﬂéﬂqkﬁ,3&#@@
%@Mwﬁ%mﬁ&ﬁﬁwﬁkoEﬁblmf%ﬁbtoﬁ4fm§%b,mm%%mﬁ§
PO I & M S R B | B

BHAAOE COBREEISE RS XS, TLFOBALELD, FHRE X KAHE
FAKERFE e EOMBER L, 30T TATIEE S KA 90K
g o Lo e | -
ﬁ{f@%au.%ﬁ%¢¢m$kk5h¢.igwmﬁxmﬁm¥®%%¢%ﬁW®m
EOMEEFICH AL REMODOE L, J0LS HEEUEORRLERO VA, FHHE
FEDTAFABHEEBINL, 75 ABEEBDL bOEBHN B,
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Table 13. Grain yield for the no or high level
potassium fertilization (Soybean)

(Kg/ha)
) Treatnent _ Cropping '
" Macgro- - Miqrp—'- Seeding | 82' 83' 84 Mean
nutrient | nucrient way 2ud 4th - 6th
c 1,600 1,560 1,897 11,686
[0 : 1. -
D 1,450 1,166 1,948(1,521
K-0 c 1,763 1,716 1,873(1,784
- M _ .
: D | 2,260 1,840 2,575{2,225
Mean 19768 1,571 2,Q73 1,804
I o -
c 1,717 1,740 2,167(1,875
0 .
D 2,017 1,663 2,253(1,978
K~H c 1,713 1,836 1,832(1,794
44 _ '
D 1,830 1,673 2,352 1,952
Mean 1,819 1,728 2,1511,200

Table 14, Grain yield for the wo or addition
of micronutrients (Soybean)

i o (Kg/ha)

Treatment Cropping
© Micro- Seeding | 82' 83" 84" |
A Mean
nutrient way 2nd éth 6th

c. 1,706 1,652 2,176 (1,845

5 D 1,815 1,621 2,21611,884

Mean 1,761 1,637 2,197|1,865

C 1,800 1,779 2,005{1,861

H D 1,974 1,761 2,421{2,052

Mean | 1,887 1,770 2,213]1,957

Table 15, Grain yield for the conventional
or direct seeding way (Soybean)

(Kg/ha)
Cropping
Seeding ™0V g3 g4
¥aY | nd 4rh. Gen | Mea®
¢ 1,753 1,716 2,091!1,853
D 1,895 1,691 2,319]1,968
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Table 16. The Lreatments of fe1t1112at30ﬂ vg., the amounts .
of the elements. up-taken by the plant (Wheat)a)

Elements up-taken (Kg/ba)
Fertilization :
N P K Ca Mg

N-0 26,1 2.8 -27.3 2.6 2.0
Standard 32,2 1.8 24.7 7.8 2.0

B-H 32.2 1.9 22,0 2.7 2.2

-0 ' 27.1 1.6 21.6 2.6 1.7

Py - |3y 2.3 35.8 4.0 2.7

K-0 32.6 1.9 22.8 3.5

K- 15.90 2.0 38.3 3.9 2.0

a) Harvested ftom the treatment with "R{" and "C" in '82,

Table 17. The treatment of fertlllzetlon vg, the amounts
of the elements u- ~taken by the plant (Soybean)?®

Elements up-taken (kg/ha)
Ferrilization -
N P K Ca Mg
N-O 118.2  10.1  4B.0  13.6 12,2
Standard 130.0 © .10.8 53.3 15.7 16.5
N-R 139.2  12.6  57.9 © 15,1 - 14.2
p-0 1183 9.1 451 13.5 129
P Cl1s2.2 0 1400 59.20 19,5 0 17.7
k-0 |133.6 10,8 53.3 157  "15.6
K-H 140.8 -~ 11.3 67.3 18.4 0 17.1

a) Harvegtéd from the treatment with "Hi" and "C" in '83
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Table 18. The addition of the wicronutrients vs. the amounts of Zn
and Mn up-taken by the plant (Wheat)

- A i - - B
Elem— © Yield Concentration} - Up—taken amount

.Croppu Ejiizj ent: Kg/ha ppm ~ g/ha
ing ent anal- : ——— —
. 1 ysed | Straw Grain! Straw Grain |[Straw Grain | Total
— I
Zn 43 10 57.9 5.3 63.2
0 1,346 528 _ : _
ist Mo 45 29 60.6 15.3 75.9
s . : )
Zn 44 10 62.0 6.5 68.5
+M 1,410 647 : . :
~ Mn _ 45 26 63.5 16.8 80.3
Zn : _ ' 7 24 11.7 14.9 26.6
0 1,675 621 .
3rd Mn T - 33 19 55.3 11.8 67.1
r _ . S
S n 14 34 ) 21.0 28 .0 49.0
M 1,501 823 : .
f Mn 30 20 45,0 0 16.5 61.5
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Table 19, The addition of the micrdnutfiéhts vs. the amounts of Zn
and Mn up-taken by the plaunt (Soybean} '

Microo Elem- | - Yield Concentration 'Uﬁftakengambunt
Cropp- ) ent Kg/ha . ppm gfha
nuiri- - . :

ing ent | anal-. b - oannd - —
1 ysed [Culm Grain] Culm  Grain |[Culm. Graln jTotal

s F\‘; . s —— - ) .
Zn . 312 2[* -.4 ) 1315 3412 47.7

0 4,233 1,403 S _ '
o Mn o 110,00 L1707 142.3 248 67.1
1 : . .
. Zn . 5.7 34,1 [25.4 63.7 | -89.1
M 4,450 1,867 - : o

Mo 1.5 . 18.0 [51.2 ' 33.6 84.8
7Zn . }|'5.0 37.0 { 8.0 . 59.2| 67.2

0 1,590 1,600 '
- Mn - Ul 3.0 14,5 [ 48 23.2] 28.0

Eh . . T
Zn 8.5 44,0 115.9 78.0 1 94.5

1 1,866 . 1,786 o

Mn _ 6.0 15.0 |11.2 26.8 1 38.0

@ &4% | . o

B, BAFE LR, WREREMOEEE, MROIOSEHERE QIR LTS M
bh, tRSOREEEDL, COESRINTEL, WCHDEn -

BlboZ & im B HRINC X Z>£E?-ﬂh"§®i§bﬁ i, BICIndEH k:fzﬁ.lﬁl L.’CU 5 b0
&ﬁiﬂﬂg?éi N5, BilEa L ¥ CINRNBOERNDLEODE, H2 FUMIEFTE & LT
Lot L. BMERE LTHALE S b, BEFCEDRANE >R bOE BN,

1) EHOEFEOEL | | |
KRB U A O IEHE 2 ERAR L s . & KIEH S CRY M8 % 0
BT AEHOEEERKL, RFEENTLLEREROCR UL,

Table 20. The change of_chémical properties of the soil at

- . : e a
the experimental field )
Soil pH A%, Catlly 0 o P K ca Mg
Tercilization { gepth ) ' - . "
cm (H;0)  mef EOOnL mef 100nL 4 1 ppn . ppm me/100nE mef100mk
ctart 0-15 | 6.65 0.03 7.6 3.0 8.24 0 16.0 42 - -
ar : B
15430 | 6.37 0.04 5.00 1,30 0.26 3.3 33 - -
-5 | 5,12 0.0 6:85 3,90 0 0019 0.2 . 68 5,50 7 1,135
Standard . : - .
5-15 | 6.19 0.0 . 6.70 .  3.83 0.18  11.6 . 28 5.33 1.97
4-0 0oy | 6.27 0.0, 7.22 3,98 017 12.6 8 5.73 1.69.
H-3t " 6.27 0.0 . 7.06 387 0.9 146 28 5,54 1.52
P-0 " 6.8 0.0 6,57 4,05 - 0.20 7.9 . 4k 4.95  1.62
Pi " 6,32 0.0 7.06 3.94 0.19 2L.3 52 5.92 144
K0 " 6.14 0.0 6.72 . - 3.9 0.18 - 14,1 25 5.32 1.40
K- " 6.28 0.0 . 7.6  3.86  0.20 11,6 53 5,54 1.62

a) Sampled after 2-years cropping. The indicated values are averaged ove in e with Bt
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Table 21.

The change of concentration of available Zn and Ma in the
soil at the-experimental fielda)

e e — S & .
Fectilization Start Standard -0 M-§ P00 .P-H ¥~  K-H | Heanb)
*“’”C;”“ h p-t5 15-30 | 0-1% 15-7¢ |0-F5  @-15 ©0-15 0-15 0-15 0-13 | 0-15
n 2.6 2.3 1.1.6 L3 113 1.3 0 1,20 1.6 1.6 1.4 | 1.4
u .
i 0.6 15-1{ 13.8 12.4 {11.5 12,4 II.¢ .12.3 12,2 LI.6 | 12.3
2n - - 125 1.0 {19.10 4.3 23,7 13.4  11.6- 11.0 ) 15.7
et : ] : R
Mo |- - J1xe 11 e 137 1708 363 13,50 32,3 1346
a)  sampled after 2-yeacs cropplug. The indicated values are averaged one ko "C" with 0",
B} Excluded the value of "Stacd™.
(2) WEER

F2LTINEMIZ D VT, MEERORINRE BREMANOET -5 - %R LA,

AR BRI T, MBI IS AT, @ H50%. MnidM60% IR It E T LT Wi
#. M FII TR BIMEEL (. BBEO 6 BIC L 5> TWA, L L B8 A7

S EAERERC, BB IR E RS IS LT O, SR, FIE

BHIANAEERS R Th-71E8bha, £4, LBV OTHENNH I OBEIC

W, ¥4, WSS EPRRCN LI &2,

5 LRG0 L

REAROZCE, KEHEOLEONREIC LS WEARTE L HFREINE, K22

I ALFIZRL,

~BEHSRORBR LEOSE TOMMEREERERL
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Tabie 22. The influence of the seeding wayq on the phy%del plopeltles :
of the soi1a) (1) '

Seeding way _ ' : ! . .
S0il L Bard- . . , Havd- Raypd-- ., , Uard-
depth pF 3.0 ness E 3.7 nags- PE 3f0 ness ;'pl 327 Resg

cm 3 kg /em? % kg/em® 4 kg/cm® % . kglem?
o~ 10 | 30.1 Wi 26.7 16,0 | 32.4 10,2 28.0  11.8
1020 | 30.3 7.9 26,6 11.8 | 32.6 10,2 27.9  11.8
20 v 30 32.6 7.3 21,2 1.8 | 32,7 7.3 21,9 10.9
30 " 40 32.6 - 5.5  27.6 11,8 | 32,9 6.3 - 29.8  10.9
40 % 50 | 34.2 5.4 27.7. 11,8 [ 32.9 - 5.9 30.1 10.9

Tabs, EMOALHEEXRTE, ﬁé%mmifmﬁ@xmewaou¢wmmn
B O E XK LD FI0%RD L, SO Rk LR E & 0L ROMWE R, 20~50% b &k
WL, BLlo o & |, T @m&@L@ruL%ﬁmwmmmzﬁufnn BT
KEVLOEEES NS,

Table 23. The influence of the seeding ways .on the physical

Lo ay,.
properties of the soil )(2)_

Seading way Direct . : Conven;ional
Soil 3 phase distribution % o 3 phase distribution %
depth Moisture|Bulk T — " {Meisture|[Bulk ’
em % density | Setid Liquid  Gas 4 density | Solid  Liquid " Gas
0n10 | 27.0 | 0.95 | 33.6 . 25.7 407 |'26.2 ] 0,97 1349 . . 25.5 . 39.6
10420 | 2906 | 0.97 | 4.1 29.3 36.6 | 30.4 1,02 |35.9 31.1 33.0
20_@ 30 33.3 0.97 34.5 32.6 - 32.9. 31.6 - 0.96 34.6 30.6 34,8
30 ~ 4g . 32.5 .95 36.9 3i.8 - 31.3 . 33.5 0,93 32.8 31.2 36.0
40 v 50 5.0 0.91 34.6 34,0 31.4 34.0 0.88 | 30.4 30.1 39.5.
AR R | _

a) Investigated after 2-years cropping.
. BRE. JESEHAMG b RO EREH SN, AREEZROFFHEE XK
Lob, BREIEBERENK, SHELEL, LrLES 20en L1 F C @5 A O % R
<Hb,m~mmfm@uxmﬁiégwﬁﬁ,b\ﬁuﬁmﬁemmﬁﬁ,mw{m$&r
L - | | - | |
BLELD. WiE XEKCH, BEEEHONS Ak D £ H20~30m o & 58— MR K
BEH., TOROBERCEIBEESYCEHEI DTV, JRIEHLT, RHEE S KT,
%E&m@zwsm.ﬁéamsmﬁﬁaénémamnw'W%mwﬁkﬁ&@m@mﬁa
Bk TR RS LD LR D BN B &m<fﬁén%b®&mmén
b,
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5. Summary

The experiment on the seedihg ways: and  the feytiligation:for the
double cropping system, wheat %Isoybeam,'in Cefrad6s.
Tamotsu OGATA (JICA), Morishige IKE (JIGA),
Yoshito SHTBUYA (COTIA), B
Mario Yoc10 SHIPANO (LOTIA)

The experiment was conducted atrthé:fiéld in PADAP experiméﬁt'stﬂtion,
Sao Cotardo, the state of Minas Gerails, ‘Brazil, to kﬂow;the-fespbnéé.bf
fertilization of the madro_and micfo nﬁtrients for wheat and soybean in
the doﬁble croppino'syétem,-cultured oﬁ a matufed soil, being resulted'to
weak acidic and rather rich in some: of  the HULILEHLS caused by the cultlvam'
tion practice for several years, in Cerrados. _ .

The expellmentdl designs conducted are shown in table 1 to 3 and

figure 1. The main results obtained are as follows:

1) The glaln yields of wheaL in the double cropping with soybean
without irrigation showed to be llkely rather low and unstable depend on
the wheather of the cropping yeal, ‘having of about 600 kg per hectar as
average value, while that of soybean showed relatively high and stable

about 2,000 kg per hectar as average (Table 4, 5)

2) The responses of the fertl]lzatlon,of macronqulents for wheat
productlon vere hardly seen in the year w1Lh 1ow YLGld belng observed
only in the year with high yield for the.appllcatlon of nitrogen and
phosphorus fertilizers;_ Wﬁile for'soybeén the effects df:phOSPhorus and
potassium fertilizers applied were clearly in the all years of the -
experiment, However, the effect of nitrogen fertilizer was not'almost

observed (Table'G N 13).

3) The responses of the both brops to the application of mictb—_'
nutrients were seen distinctly in all year of the ekperiment.' The effects
of the applicatioh of.the miﬁronutrients to. increase the grain yieldse
were determlned as “the effeet of &lnC malnly, ba%ed on Lhc analyses of

the plants and 30115 (Table 9 10 18 ]9 21)

4) The re31dual effects of the fertlllzers appljed for two years.

were clearly seen only on Lhe zinc applicatlon for the both crops and on.
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the phosphorus and potasqium for soybean, For wheat, the residuall
effects of all nutrtentq dpplied excopt vinc were hardly observed (Table

| 4 14).

5) The 1n[luencea of the two seeding ways tested on the grain yield
showed that the- dlrect way (none-tillage way) which affected rather good
effects on the growth and yield for soybedn had rather bad effects for
wheat on_theigerminatidn'ahd the seedling's growth, consequently on the
yield, compared with the conventional waj (tillage way).

~ These different influences of the. seeding ways on the plant growth
between the erops would mainly result from the enviromment aflter the

seeding, wet season for soybedn and dry one for wheat (Table 10, 15).

6) The analyses of the soil after the 2 years ~ cultivation indicated
that in the all treated plots, the value of pH (H,0) decreased from 6.6 to
6.2 and the corntent of organic carbon slightly increased, While of total
nitrogen was almost unchanged, as compared with the values at the initia-
tioﬁ of the experiment,

As for the effects of the fertilization.treatment, on the contents of
the available P, K and Zn in the so0il the addition of these elements
clearly inéreaéed the contents and the no addition decreased the one

distinetly (Table 20).

7) The twe seedling_ways'examined gave éomewﬁat different influences
on the physicél proberties of the soil, ﬁamely, in fhe case of the conven-—
‘tional way the sﬁrfacé layer, with depth of about 20 cm, became slightly
“compact, showing the increased rate of solid phase, the decreased rate of
gas phase and the larger pores than pF3, as compared with one of the direct
way, However, in the lower layer, with depth of about 30 * 50 cm below the
surface, the situation seemed to be slightly softer at the case of the

conventional way than the direct way (Table 22, 23).
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