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I;\TIIODUCTJON 

• Hi('1.' k(,ntt'ls IWlIl'illg sp()Is iLl't' kllown 1,0 till' 11'l\,lk liS Iweky I'i('('.\St' 'l'lwsn spots Itl'e injul'ies ('n.us(,d hy st.ink htll,!s 01' disl'ns(' ol'~ntlisms, 
, 	 The Hnnunl loss fl'om IWI''',\'· l'i(:(1 in Louisiana. TI'xns, lind Al'kanslls 

for the period ]\);)O-;~S wns iI,boul $-l(i;{,OOO.~ Alt I'stinmlt' of loss('s 
from pPl'ky l'i('l', ('ompilt'd in In:{7, is SlIllllllf\,l'iz(,d hy lIyslop,:\ 

, .I'N'ky I'i('(' (:n,~Jsl's ('onsidc'l'i1 b~1' loss to hot h I'i('(', gI'OWI'I'S and I'i('f~ 
(JQ 1I~~rs. ,t:bl m!lllH~, the pel'ky 1'\('(' Im'n,ks mon' (,1~s.'I1~ t.hnn 1\1t' 50111,HIr I'Hm \\'hiaitil nll'HIl~. Ihn,l. the. 1)(,1:('(~,lltnl,!(' of h('fI~1 1'11'(' IS Imn'I'N( wlllln 
Ii Lh~p('I'('l1Itng'(' of hl'okf'IlIWt' IS lItel'l'itS!'11. '[ h(' hlack spOI S Oil the 
;. mi.I(~d I'Q (0\\,('1' tilt.' IIHl,l'kc" pl'i('~' of sudl 1'1('(', Bl'('uUSl' the milling 
~ qCIDli ty ~ l'i('1' ('on tn.ini,ng hig~1 IH'J'I.'I'nl :l~es of Iweky. kl'n\('l;:; is low

,I-". I\.~ th('.~lI1l'k(,t \'IIItIl' of Ihl' mdll'd 1'1('1.' from sueh loIs IS also low, t./w 
~ f~l('1' ~:l'i\'(~s Il'ss fl'om Ul(' millc'l' 1'01' l'i('1' l'ontnillin~ 1)P(~ky kl'l'I1I'ls
! 	 t;tnrn fo~i('1' UIIl,t, is fl'l'C! of this tide!'!;.
k Tn n(~ti()n to pl'eky /'i('(', the loss dul' to ('lI1p!y fiords, It l~onditioll 
t~ of st.I'l'ili!y, is nJsn ("l,used by stillk hug illjul'Y. This type of loss hilS 
~ bt'l'll I·still1J1.tt'd at, $:3,000,000 PI'I' Yl.'nt. 

I SlIhllliH()d for pUblicatioli MII~' 12, HI,50. 
~ Thi;;; figure i;; bll~('d 011 till' rict, hundh.'d by tlU! !!;mdin{!; oflice of the F('deral 

B.i<:e H1Jpervisioll alld t he Fcderul-Stltt(~ llIiipeclioli S()rvi('" of t hi' Grain Branch, 
If. S, l'roduetion lind i\(arket illg Admillistration, /llld the /l\'ailable r('corel;.; of 
rice sales. 

a I{YHI.OI', .I, A, I.()HHER ('('CA';\U1H:n IIY ISHEt''!'H, MI'I'~:,;, .~Sl> '1'\(''''; IS TilE 
UNITtJD H1'NI't;f;, r, K Hill'. EIIL 1Ilid PllIlit QUllr, J.:-,I.H, 57 pp, I !laS, 11'1'0
cc"~cd.l 
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2 TECHNICAL BULLETIN 1015, U, S, DEPT, OF AGRICULTURE 

In 1933 investigations wet'e bcgun by the BUt'eRll of Entomology 
and Plant Quarantine, in cooperation with the Bureull of Plant 
Industry, to determine the relative importance of insects and fungi 
in the production of peeky rice, and also to devisH methods of pt'even
tion, These preliminary studies, conducted lit Cl'Owlcy, Lit" und 
Beaumont, Tex" indicat,l~d t,hat the rice stink bug (Solube.a pugnax 
(F,)) and two fungi, Hdmi'TIthosporifo,un 07'!lzae van Brcdn de Hllan and 
Ourvularia lunata (Wakker) Boedijn, were largely responsible for t,lw 
condition, In 1934 t.he 'Vl'itcrs stlll'ted a sel'ios of oxpel'iments to 
determine the relntivcimportance of insects and fungi in enusing 
pecky rice, The results of these invl'stigal,ions Umt Illwe not tll~t)n 
published previously 4 ,) 6 are ['epol'ted in this hulletin, 

DESCRIPTION OF INJURY 

Field obsCl'Vlttions mnde by Ryki.'1' nnd noughlS 7 showed thnt the 
highest, perccntng!;:> of pecl,:." riCI,' occUlTed in It field that wus sevt'I'"I", 
mfest.ed with lldminfhospori'um nn" !Llso hnd a high stink hag popu
lation, . 

The pl'pst'nt \\'I'il;('l's found thnt peck.," l'icB falls into thl'('l\ symptom 
groups, 'fhe fil'sl; t,ype, most eonunolll~- spokl'n of itS tlpecky," is the 
inseeti stigmonose, 01' so-elllll'd 0 type (fig, 1, ..11. nnd /1), This is It 

roughly ('il'eullll' lesion, ill some ellses sl\l'lillkl'lI, nnd with OJ' without 
discoIomf,ion, The second type is c1l1tl'llctl'l'izl'd hy it gelleml bl'o\\'l1
to-bluck, 01' occilsiollully ~\'('llow 01' Iwl, diseolol'lltion of I,he whole 01' 
part of the kcl'Ucl. In it few cases, smull, bluek sel('rol in,) bodi('s 11111 y 
be fOllnd lIndl'I' the kel'1lel conI. ill this !,ypt· of illj II I,)" Such kel'Jll'ls 
aI'£} refelTed t,o us discolol'ed, 01' D typo (fig, 1, 1)), Th(' t.hinl, 01' 
IJ type is ehnl'uclel'ized by Il.lim·iu' blllek diseolol'll.tioll, uSlIlllhr on tho 
base, but.it mit.\' be on HI(' tip 01' side of t.he kc'l'lH'1 (fig. I, (I). The 
kernel eonli is lISIlIlH," broken, Bel'allsl' till' 0 t.ype has gl'lIf'l'Itlly lu'en 
known to gl'OWl.'l'S illld I'ie(' gl'lIdl'l'S as Iwek.", Ulal, 1t·I'.r1l w.ill be used 
to t/esignntl.' thl' stigmollos(' type of injw',\" in Ihis 1'111'('1'. 'l'hl' other 
t,ypes will hI' ('uHI·II (·itIH'1' the disl'ohm,d (II' t.he ]J 1,,"1)(', 

IllSI'd fl'edillg, 01' ('xll'elllo dmllug(' b,\' fllllgi, I1lso I'..stdts in n, high 
pel:I'('lItngc of sO-('ldl('d stC'l'ilit.\-, In Ihis type ofilljm,\- only tltl.' 
shl'iv('h,d k('I'nd ('Ollt is found..inside tlH' glllm('s, IIl1d in Ihe studi(';'; 
)'I.\pol'lt·d ill Ih.. PI'I'SI'II I pI\.1)(' I' tlu';'W 1\('1'111'15 11iI,'-" hl'l'll dUSSl.'d IlS 
stel'iif., lI.1though Itetulllly the COllditioll is th .. l'I'slIll, of ('XII'(,1II(' dUIlI
ag(' by Olle 01' bot h of I III.' ngt.'llci('s im'(lin'd, l'il,1 hl'l' tllIllI 11'111.' sll'l'ilit,\', 
This ('n'OI' ill elllssificlIl iOIl \\'ilS III1Uyoidllbll' bi'I'IHISI' 110 PI'il,'1 i('nill!' 
Iill·thod wus fOlllld fol' ;.;('pal'1I1 ill~ I itl.' ild 111111,\' :;1 (,I'ilp 1101'1'1 s frlllll I hos(~ 
seven·I,\' IIIUllllgC'.) 11.\' iIlSt.·('/s. TIIP ('xlt-Ilt. of litis Iype of dil!llugt:· ('1111, 

hOWI'Vt'I', Iw i1ppl'oxirllllli'd by il ('ompllrisoll of tilt.' IIUJIII.wr of flt:lI'I·ts 
Iis\.('d liS slc'l'ill' ill 11.11,\' ~i n"ll "'(' U1.11 11.'11 I g-roll" wil h I III- il \"I-mgt· nUJII bl~I' 
ill tIl(' eOlltl'vl 1(lIS, whidl wpn' St'l"pl'III't.1 10 ('xl'll/tie illst't'ls, 

4 'J)Ol""OI ..\R, \\-. A. f;~'I'(.ltol.f)nJ(·,,\ls );\\ .!:-:::·I'ln.\'I·IOS.~ [ltlC~~ FIElfh Is.-':fje'l'~j. 
Hit:l' Expt. Sb.. Cruwl"y, Lu" Bit, II, H.pi. loa:{ :n: 2a. 1~)a,1. 
"-~- HTl.T"I"~;-; fH' IUf'.·: R'J'ISI\I,,"n f'nl·l" .....\·I'I.,ls~ \\ "I'll ~P ..;(,'L\lf U ..~ .....~IU·:~(' ..~ '1'0 

l.tWAI, ~IIGIIA'I'I(lX, .Iour '1-:1'(111. ":111'. :~2 (2): :.mo·:.~oa, illll';, lo:m. 
• ----- II"'~; "JIo;""IX;;~;("I';;. Ilk\' Expt. fif II., .('ron-II'Y, Ln., Bi('II, Hpj" 

1037-38: 17'·1!1. IHa8, 
; Rna: II, T. C., nlld DOt'OI"I;;, \\" A, I'E",," IIln; Ixn;S·I'IGATIOX;'. Hil:c 

.ExpL SIll., CroWII.'.\', Ln., Bir'lI, Hpt. l~i:.J7 :;lS: 1\)20, l~ja8. 
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• 1"1' , HI J \nrllt'~"'''\Pf"'''I>~'r,' rj. L ( ':1! i'"',·d 1l\ :<IJ Jill ,1 O!f;l/ltf.' n. f"all-..rod hy
/lr/ , "f'/: 1101111/ (F~I':I! ,II' ,d ,J :'~r,\. f), ft,(· ... i\ !.!!':11!1'" ,lit fL,· jpfl tin" 
'1a" a,,'.j t t ~ f.\ :.:.: 'L .. , " '. I!"' ~ ... ·,·t at ft.1 fJ.d.· at" ~.>J!"~Ha' \:1 L"". 

\11 Till 11):- I IF :''1'1 In 

(,,((lIlI'I. 1\1'1:1:1'"',"\1111'1''-1' 

(ial\ al~i/.,'d ... Ii! ·f t!t J !; \, 7t ... h::tc:~· ~I1J() cal+ .... 11, ;ttf,lll,......... ljlln1't· :llId 

jI' P ... IIf'''' d,. P .\ ;"1 .II::'!, ;:~ Ill" I",,! '" 'iI.;,' Ill' I':!' I, I 'til '1'111'''''':t 

"ltI'" \\,'r .. pit,·, : HI 'II' .,:'1" l' j 'iw~ d,P!! '''p'' \\,,1'1' /,·\,,1 \Iilh 1111'-II 

",,, .. !'a, . "I' rJw ,,,i! :I',.: 1 ;., • 'IP,I:" ,>i"hl '11' ''IlI:I! :, l'lJlIlll lJr ""111-

Ii::)!! r,1t fiJI l,i·.·.I- if: " " •• ,', .. 1-., ":'," 11:1'" p(:1""1/ Ihl.'f)I, '1'111' 
J'al; .... \\,,!'.' til! .j \\ ;;J. '; "~; tit' ...nlt f II; i, d cbj, .... IH'l!'~ L'ft itt tllC~ 
!lIlt fo,. t~T!~:ltfqri ~ .. 'l'r 1~,f ~,\\jt .... f! .. :tt,t,d L;rt,,~, "1\\11 f{J\\ ..... of HIt,,~ 
I'~(·hl' rtl ... ~:,I ·!I-.... ~l ~'a('!1 ... -.ft f.· r II ":!L il!il] " !IH.Jtt .... 

:tI-nl!. \\"ff' .. tJ\'~. ~,,',;l~ :}j \pl:[ ~I'Ip· ! ~.\:h.. ~{~\\h 1':1[""" 
r lU("j\r\ ;t!:q ;~ ........11011 a - ; ;! :t.l 1. 'L~:d ~ '1 l :~il:' ~1 :'!Jd 1 fit- pt:'itt .... \\ f'j'L' 

lll:.dl 'I':'I:::!' • ,!" I:',. ,'" " h, j,,,,'d iI!" ""I, tlllllld'" :11 '~,-, pililil" 
fH'! r~L~. Pi' -.H p:. ~ J .. r,· ,':~: ·r;1l· ...njJ L t!It' t'all", \\:l ....... ~ Iln~( r~f'd 
! ~ ~ q P d! a f 4! \. ~: (. f! ~'f i ' : a 1! r... \.\ f '. ft· lit: ~ f 1~ ~ l! ~: rill t [J" I' ~H!"" f n t d : t1 u j 11:.!" 

rhl' "lard'" ", I !'t ~!H'h 1'~tJ""'~! !r" "~\ttlld ... tra f I,d (·:r ...'~t''''' ,-l ('J'! lnll tludf' 

illll!1 In Id 1':.:111.-, ,," ,Ilt, .;i!" Tlw 1;:1';-," \t.", ('t'I.-I"" \Iith filiI' 

• til' !litJ'" tll~lr. t',:~~>.. ,. ~p ~!1:":~ l\~lhL'j 'I ""'i.l'tI :'1 ,!!f· ... h l'fIPfJ p !' "'{Tt'I"Il~ 



4 'fECHSICAL BULU:TIX 1015. L S, DEPT, OF AGHI(TLTt'ln~ 

01' cl,llu!os('-eon.f,('d sel'I'('1I 011 01\1.' sid(, Ulld dOllll'st il.' 8111'1'1 illg 011 the 
Ot!II'I' th 1'('1' sidl's, 

Thl' soil ill Ihl' CUllS WIIS hilt subml'l'~1'11 ullt.il till' l'il'l' wus pI'ud.il'ully • 
mil t",'1' , IIl1d thl'lI til(' I.""IS W('J'(' dmilll'd, This tl'l'ntllll'lI\ gnvI' the 
engl'll I'iel' tl\l.· Sllml' ~I'o\\'illg ('ondiliolls ns l'i('I' ill 1'0111 III l'1'1' ill I (il'ld;;, 
('xeep!. tim!. nil butmillul.I· illsl'ds \\'('1'(' ('xl.'ludl'd III' illl'llIdl'd liS dl'sil'l'l\. 
Aftl'l' tilt' engl';; WI'I'{' plill,.·d 011 thl' I'IUli'i, (i-indl 11I1II1'ili'i WI'I'(' IIl1.ill·d, 
box-fnshion, 111'0111111 thl' bollolll of ('I\I'h I'UI!I', ulld t hi' SPIII'l' IlI'l;\n'l'lI 
wus filll·d wit h soil to 1"'('\,(,111 illsl'l'ls fl'lllll ('I'Il.\\'lill~ "I' 1"'Iwl'l'lI the 
f1'l1l1\l' II lid till' ('iI.l\. .HOII nd holl's U bOil t 8 i IIdll'S ill d iUIIWh'I' WI'I:I' 
I.'lIt ill till' lIIat.l'l'iu.is IIs('d 1'01' I.'UI!\' ('O\'I'J'illgS, Hili! .. loth 51('1'\'1'5 WI'I'I' 
tied. illt.o kllots tlmt I'ollid " •. Ulllil'd wlll'lI il 1.11'1.'111111' 'II·I'(·S"I\.I'Y to PilI, 
illSf'I'tS illto thl' I'Ilg!.'s with till' I'iel' IIJ' to J'('1II0\'1' tlll'lII, By lI"ill!! this 
1I11'Ihod 1111'1'(' WilS \'1'1'." litt h· dUIII!I'I' of 1'011 \U III iII lit iOIl by iIlSI.·I'!.S 
othl'l' thull thosl' ill\l'odu\'('d illto till' ('ug"s. III disl'lIssing tl'I'UtJIII'lItS, 
lIotll.tioll:' \\'1'1'1' Irllldl' liS 10 tlH' tYIW of IIIntl'I'iullISl'd 1'01' I'llgl' ('(lVI'l'illgs, 
('ugf'S tiSI'd ill tilliS,' I'XIH'l'illll'lItS lIl'I.· showlI in figul'(' 2, 

.' 


\\'hl'lI I III.' l'i('1' 1'('11,,111'" lhl' :;o-(,j.lll"1 "ltlll't" :'tllgl', illSI'I'ts "'1'1'(' 
1'1.1/'11,,/'" ill Il'iplkllll' s('IS of till' ('ill!"S 10 It,· illt'l'st"". I'Xt'l'pl 1.11111 till' 
1':I~I'S pllt'lnsl·d "'ith :HI-III1'sll ('Ppp'.'1' w,'I'!' 1'1111 ill dllplil'lll,· Ihl'(liwh til(' 
"XIH'l'illlt'lItS, TIH' Itnol sl 1I1!'" is J't.·at:lli''' a shOl'l Iill,,' pl'iol' to 1111' 
'·IJI ....~I'II"'· of tilt' palli .. II's 1'1'11111 IhI' h'af ;.;hr'lIth", all" i,; lIot i"l'llhl .. 
111'('11.115.. t hi' Ihl~ (toP) 1..111' 1I:;lIulI," "I'WIP" IIl1d tilt' IIppl'l' p:ut of tI,,: 
sltoot is S\\'OIl"II, '1'1 .., iull'odll<'l,d ill;.;,'!'IS \\,,'I'!' 1I110\\'l'd t" f/",d till tlw 
I'il''' IInlil it l'('II('h/'" IIl11tUlily, "'hi"h \\'IIS IIPPI'UXillllltl'ly :-a) tlllYS 
II ft "1' IIH.· p:t nit'h's ('IIH'I'~'" I. • 

http:lIIat.l'l'iu.is
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INSECTS AND FUNGI AS CAUSES OF' PECKY RICE 

CUl.TURE OF FUN(;[ 

When thl' l'icl' llllltUrl'd, till' C:llg(~S wel'l' 1'l'fllOVl'd Ulld Ute ricl.' WIlS 
cut hy hand Ilnd phll.~l'd illsidt" till' luhol'lllol',Y ullIil it wus dl'Y enough 
to thresh, It wus Ihn'sllt'd Iw hllnd ulld stt·l'ill' 1I0I'I'ls Wt'nl l'OUlltl'tl 
unci discul'dNI.Fillt'd k(~I'II1.'ls' WI.'I'I' weiglll'd 111111 1111."1' I'NUOVI.''', {nun 
till' glullH's b,Y 11 Smith slH'lIillg dl'vi<-e, whil'hl'I'mo\'l'd the hulls 
uudt.'I' eont.l'olh,d IUIII Ullifol'lII ('ontiitiolls, TIH', kl'l'Ilt'ls WI'I'I' gl'llllt.'d 
/lcl'ord illg t.o till' sysi.1'1Il IIsed hy till' FI,dl'l'tlIHi(,I.' Su IlI'l'\' isioll I1IllI 
Fl'tll'ml-Stutc IlIs"ectioll SPI,'\'i('I' of till' Gl'uin BI'llIlI'h, l', S, Pl'Odlle
tion 111111 ~Iul'kl'ling A«\millist.I'lltioll, Till' I)l'('ky kl'l~IWls Wi'I'1' HlI'lI 
st'pnl'uted fl'om thi' dl'i11l OIlI'S HIIII wpre divid"tI illt.o Ihl' thl'l'l,' dnssi-s 
lu.'etWdillg to ty"t', IIftt'l' \\'hieh till' kl"I'II1'18 of ,'u('h t.Y,,1' \\'1'1'(' SIII'(U('I' 
rsi.('l'ili7.I,'d ill II ml'l'('lIl'ie {'hlol'itlt' soilltioll (l:1 ,0(0) I'm I milllltt" tllI'lI 

Wllsh(,d in s!<'l'ih, Wit tel', it 1111, piaU':! (Ill eOl'III11I'IlI-ilg'ur 01' 011 Wi! 11'1'-lIglll', 
Afll'l' IO dllYs 01' :2 \\'I'('ks II ... fllllg'IIS l'olonil.'s t11111 hlld dl'\,f'lopl'tI 
W"I'(' itll.'lIlitied IIml th' Tt'snlt8 Wl'l'p tub,lintl"l. 

'1'111' l.'ullslIl fUIlg'i from I'icl' kt'!'IIt'ls Illll.! fl'OlIl spoli' on g'I'I.'I'1I Il'u\'1'8 
W('I'l' IIlso itll'lItilit"tI 1'1'0111 I iHSIII.' "Iutillg's, ullel I'lIltl11'1'8 WI'I'I: IIIl1dt' fl'OIll 
llll' lpg'S nlld IwukR of stillk hug'S to jOlt'" wlH.'thl.'I' SPOI'I'S of tilt' fUllgi 
fOil lid (Ill till' I'ic(' plullts lIIigh t lin \'(' hl.'('11 elu'I'.il.'eI by tht., bllgs, 

E:"'rOM,OLOGICALI;\ VESTIG:\T.IO~S 

From 2 to 14, stillk bugs WI'I'I,' pilleI'd ill "I1('h I'U!!" nnd \\'1'1'1' nllowl,'c\ 
tl) (1.'('(1 on 1.\11' dl.'vl'lopillg ;,!I'llills of thl' ril.'l' pllln!s gl'owillg ill tilt' ell!!I,', 
liS 1)f'I'\'iously dl's(,I'iIwd, During' thl' JI'III'S I!J;~;~-;H till.' rnlmlll'rs of 
stillk '-'Ilg!'; bred ill tI", ell!!I'::; nlll!:!l'd fl'ol1l II fl.'w 1.1'1 on'l' lI,hlllldl'(,d, bill, 

in HJ:~S II, "01181.11111; illff'stutiOIl WIIS lIluilllnillt'd hy 1'I'IIIIn-illg' 1111 Shl!!I'S 
of thl' ills('('(s I'\'('I'Y 14 dil,\'::; Hlld I'pillf,'sl illg 1.\", ('lIgP8' witll hllgs 
('olll'('(I'd fl'olll ('OIlIlIlI.'I'I'illl lipids, 

Thl.' PI,'f'('('1It.1Ig'I' of pt'l:ky I'i('(' foulld ill I III.' l'lIg!.';;; I'Illlgl'd from ii 
WIIl'I'" 2 i'Iillk hu!!s fl'd ill ,1111' t'ilg" 10 i(i \\,1",'1'1'14 fl'd ill 1I1'IIgl' (tll,hll' 
I). 'flw i,wn'ri ty of kl'nlt,l d iSI:nIOI'III iOIl wus IIlso 1)f'OllOl'tiollull'l,v 
gl'l'lIl.('1' ill eng"s with hi!!h illfl'stlllit)IIS, TIlt' 1I\'I'I'IIg'1.' 1111111111'1' fl( "l'l'k,Y 
kl'l'llI"ls for illf('Slpd "IIg'Pi; wus :::Oli Illld 1"11' 1111' ('fllltrol (,lIgl'i', i(i, TI\I! 
1I(,'\.tllll \\'I'ighl of 111111111"('" g'I'uin \\'us 1'('dlll'I'" from Ull U\'PI'!lg'1' of 57 
!!I'UIIIS ill t.1I" ,'(l1lll'ols tt) :{!I g'I'IlIllS ill ,Iii.' ('II!!I,'S with 11I1'g'I' stillk hllg' 
populill iOIlS, ','I ... ri('l' IInn','sh,d fl'OlII l'ilg'I'S with IUI'g'p IIl1l1lhl'l's (If 
hllgs WII,,; nfh'" !!I'OIIllCI to powclpr \\'hi'll slwlll'd ill tilt' SlIIil h sllI,Jljllg 
t.\('\' ic'l.' , h('I'UIlS\' IIH' illfeSli'c! "c'nll'ls WI'I'" so SI'\'/.'l'l'ly dlllllllgl'd t.11il1 t1lt',Y 
WI'I'I' ('\llIlk\' IIl1d SOfl, 

S('vi'l'ul 'SPl:,; of I,'Ilg'!':; WI'I'I' illfl'slI'd wil h f'HI\'1 h- IIl1d tift,h-stUg'" 
nymphs, III 111(':;4' C,'Ilg'I':;; IIii' Ilt'c'ky ""I'!H,ls 1'II11g't'd fl'olll (; PI.'I'l~I'"t ill 
1ff;~7 10 40 I,WI't'('lIt ill In:{:I, TIH' 1I,\'IlIphs fj,d 1111 I I ... dl'\'"lopillg IH'I'
Iwls, blli I lit, 1)/'I'\'i,'''III~I' \.If IW""Y, I'il'\' ill 1I~'lIIp"-illfl'!".tl'd ('jigc',;: wus 
Illlwh 1Il0r\' nll'iil,h", I 111111 ill ('Il~('S IlIf..,.;j I'd wil II IIdllJt. bug'S, 
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'fA RI,}O, I.-E.ffed,~ (!f 111seC'fs on rice .florets and kernel,s 'il', Cff!le experiment,s at Cr01v/e!/, La"j 1934-38 
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r IH;H Ii. S-17 2,1 5,2:,H' 22 I 2,7!11; 41 ~ 


(j tifth-"III~V nYlllph" , I Ilia:. li,215 :J4 4,ln5 iii I 1,4fi7 18 40! 3,71ill 01 ~ 

. I \I:,{li 111,227 24, 7,SII:l al)7 r.;3n ali 12 3,3:')7 33 ... 


{ 1!la7 I I. 1I01i 23: 8,421\ l,iH a21 ,I() ji a,108 28 ~ 

It) fOllri h-"ill~\' 1l,111l1'1l,; l!tas S: 8!lfi 2!i I Ii, :3:,5 23 I 285 I,i 8 3, 0113 34 

'{ 1\>,., u,li5!! III 5, ·w~ ... 2,03!1 31 -Q 

, 1!lab .1. 7!1I1 511 2, :W4 22a flas 2 -IH 3, 55!1 74 ~ 
pair of :<011111,,_, 	 ' I~1:iIi S: ·lla 23 Ii, ·187 743 174 14 1-1 2,857 34 ~ 

: 1!I;n !I, !120 a5 Ii, 4liH 280 2(1 211 .') 3, 777 38 cj 
; n. aa2 1:3, 8. O!II ana ]811 :; (i I, 72!) l!1 •J.1!1:H 

IU:JS 
5; 801 ''''1' ·f I II) W~ 'i 02~) 52 \Il 

: I!,a" /:.5f,!1 3S ,I: flji:1 In 1,230 I 18 :~5 :i: !II(I 60 ~ :i pair:, of ::dtrlt;; 
':\ I!la!i i. I!J2 ·w a, lin i)[.4 ;,H5 1 2a 25 4,4-11 62 trl 
: 8, Inn 78 I, g:H (iii 28li I I HI 1I,71S 82 ~ 

H, i7H 1'{ .... 
IHai ,., ·14 :3. Sin .,. --1---" Ii!l 5, ,'}1\5 82 

. 1!la5 r•. !I:~·I 7f. I, (ioa 114 751 a 5S· 5,2!1!I 8!1 0 
• 

[, )l:dr," (If acll".;; 1!lali 7, lias (,2 :~, !i.')i a77 (i·la 'W 2!1 1 5, (147 'I' (III 'OJ 
I!I:~i Ill. 721i :,H 7,1I·IS 2\15 1121 '.;:2 I:J! 4,Iilli 43 :.! 

: 1!laS 7. 2a7 :~!I .1, "Oil !J7 I, aar. 12 aa I 4, 281 I 5f) ~ 
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I! 
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a p:lir" of IldilllS ill 1'1('111 fii'ld e!ll-(t':' , , 
I 1!1;J(i i,02·1 7,1 2, fll! 47!I -I3!~ .1 ~I ~Ii I ?, !1I7 1 8~ d
l 1!las a,4SI 7J Hi.? 81, ·118 2 :.2 ;. .J. 01 () 811:=I 

11,11'1,01'1'111111':; fiIlA.\IINI;;''iloor! -,,,-,~-,~,, """ 	 trl 

I -2T~'518-1~-- 2450n ill 1:loi h ,·lIg." 	 I Halj 2a i I, H72 21 52, If,!) I 	 .'i I 
300 ill clOI II l'III-(UL.. 	 l!la7 7,327 3n ~ 4, 502 fi8 !15, II 4 I 2,!IIm 41 
1(1) ill dilth 1'''1-((';: ._. 	 I lI:i8 (I,47.'i !Z.l....:~.~~811 3n lia I 7 2 I. 20-1 IH 
_~-''''",,", _ •. « ......... _c', ~< """,,,," • ., _~~,. 
 ...--.~ ~~ ~--~--- ----~--~----.~--......------
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-;~~:I·c1~.!;;-~:~:~_~_'~-.'-"" I!la(i 4'1:.Ui 2·' :3,1:3-1 11i4 a'I" 8-"-~'-~'177i 

150 ill cloth cages .•• _ ,1!j:!7 7,1!)4 an 4, :i/jO 4:3 li7 8 3 2,952 
50iIlClolhcugl,·s...... -I H):38 ti,141 27 '1,4!)1 80 5. I 2 1,736 

1',\ 110,\1 it'S Ulxr:nrl,l';; (DulL) "'--~-~-'-'--' --_.._-;; ,j 

"... '-"1""·" ... -~I_._- I ~ 'I - , '- . - . In:37 n, :3:i(\ al) Ii,OOI) 84 474 42 10 3, H5H 42 j
:,,0 III ;30-IIIl'"h eoppl'I'-;,erl'<'1l ell!!(' ':{ Itl38 I 0, :i:~O 2li 7; 7f,2 1:!7 5aO 2a !) 3,468 33 a o! 

.--....~~--- ~. 
('0X 'I' III) I, = :1 

I i -~----- "1 • 
('-- I ) ? 013 ~1'\')1• -.)' a,- .)a;) 'l's"..... ! 'J.'l'n'_:Jet _ ....... _ .. .. • I It' i1 _, 36 ~ 


I!l:!f, i, SRi 2U j :i, 873 Ii2 ass Ii 10 2, 580 33 ~ 

.\'011 !' ill ('1I!Wi'lloii'l:rn'llt'd._.. .1!I:Hi '.1,2t1·1 2:i, :3,22i 2(il 22, wi HII,a'i'i 32 .... 


{ I!I:!7 10, oa4 as H, IS!I 2(J,j 4!.1 i 8 "4, 108 41 > ,~ 
1!i:38 8,7Ha If. i,517 144 48 .. j 3 J,472 17 UJ

'I I!):H ii, :332 I!J :i, l:3a ; 7 I, 548 24 0 
.\'1)11('.ill IS-llH'~h i'I'rN'n ('11!-(!'. .t IfI:,i5 H, O.flO 2:3 4, (iOO 21i.1 5:37 8 i 18 2,206 37 ~ 

I!I:3'i 10, 1I1 I I,.. 8, 522 211:i 42 28 i :! I, 7ti2 18 UJ 

;(I!la5 :3, a5S 11.i, !175 lOi 14 "\ " 508 15 l'l 

.:'\IJllf' III ,31J-11I.,,,1J C')I'PI'I'-,-{'n'.'lI I'ug•. '---', 1!1:i7 5,71i1i 1:3 .1, !I!17 i. !JO 14 7 2 880 15 0
• ',' '" ., , . I!laG 5,78,1 III ·1,8(ii I 247 28 10 Ii 1,202 21 UJ 

i 1!!a8 4,42ii (j 4, l;j:3 I II.i 0 'J I I 2!H 7 ..., 
,- . • I I .," "j .{ I!):J1i 8, M.i7 28 (i. 1;m IS(i ii I H ' a 2, fi48 al "Ij 
.'011(1 III {' III \ (':I!!.' III t....h . 1'1"7 I" .'" f"3' ...,(:, I-? ?(' ? I .. 8 f'8~ 6- t'l 

• OJ .J~ "'tIJ.) J. "'t~ .'~l ;)_ _ ) ... ..., •.) ),a ~ 

I 1!laU 2,71i!.1 2:3 2,1·',1 .118 21 2 I 7 7fili 28 ~ 
OP"1l fi('ld,1I11 i Jlml iliff'", ai iOll._ . [HI:!7 ,I, ii4·1 I:~::I, Hii7 H 28 8 ! a, (in7 15 -< 

'I!las ii,780 .Iii 4,8·18 i·1 12 aa i 2 j 1,051 18 :1:1 
( '1"1 . I',' '. {I!lau ",liil 21 a,liii 104 ·1:3 8· 4. 1,140 24
.011 eugl', 11111111:11 IIIf.;,I:lIIOII. - IH:!7 10,54:3 28 i, Mil; (i2 :14 !) ! ] I 3,082 20 ~ 
SOlie ill 2 lu n',,- of '( 8-lIlt'SIt "I:r .. f'n , 

ur(.i!llItipllllic'! .. i'.____ 1!);i7 IO,ii80, 2,1 8,01)(; 110 (iO: 1:3 212,757 26 
Fi .. ld 18-m.'slt Screen I !l:i8 2, Iali . ,1·1 '(, 1!l8 17 0 ' 17 3 ! 072 45 
Cloth Illld c('lIulo8('-{'Oul"d i'er('t'll I!l:JS Ii, aoo 14 5,4aa Ii!) 12 i ;:: 2 I !l5] 15 

--'i-j)-;:'di;~~l~;;;d;"O~~lIlu;'"S;igl;I~;IO~e i1ljll~Y I;y'i;;~~~t;'; L=lilll';;r~'I~t;;;;-kdi~'~Olo'rIltioll'I~~I;;I}ly m~chu~~icBI injury to gIllme. In ~ 
1934 the pecky kernels were not so classified, 2 Percent of tot.1I1 florets, , 

...t' 
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K('I'n ... l;.; 1'1'0111 ",lIidl. stillk hll!!,s 1111\'(' sll('k.,d pnlel il'llll~' i111 IIH' ('011-
t('IIIS 11(,\'(.'1' dl'\'('lol' illio lIlillahh' I'i('!' , illld till' lo;;s('s 111'1' :;\,\'('1'(', I.n 
Uliii 1>1111('1' till' kl'I'II('I;.: 1II liS illjllred ill'(' dHSSf,d liS slt'l'ill', Wlli'lI I'i.,~e • 
k\'I'lIl.'ls dp\'P\op 1I01'1I1:1I1,\', IIH',\' h("'OIlIl' 111'11\'." IIl1d ('II liSP tlli' llilllid .. 
to droop, ..\s it 1'1Il.'I'!!I'S 1'1'0111 til .. 1.001 I III' !'lIld.,I., is I'I'P\'I, hilt. as 
tlli' k"I'II/,ls IIIIIIUI'(', it !!1'lI(\lI:llh' h('IHls ,W('I' :lIld I II., hnlll('\H's II'IIC,I 10 
S('IIIII':ltl', Till' dfpc'IS (,I'I II.· f':I'dill;,! of nll',\'illg- 111.1111\'\,1'''; of stillk Illig'S 
011 tilt' k('I'II!'ls HI'I' sIIoWII ill fig'lll'(' ;':, ill wllirll il 11111," hc' S\'I'II I \rill 111(' 

pallidl'S \\'1'1'(' li;,!lllr'!' :llId 11101'(' /'1'('('\ 1\"111'11 1'(,1\"1'1' :;1 ill/.; hllg':; \\"1'1'.' 
('olr/illl''' \111 IIIlIII, Each l'lIlldl(' of I'icl' ill till' illllsl nil illll is 1111' ('1I1in' 
!!I'(JII'I Ii fl'lHIl :1 sill;,!k ('ng-(' of ;')Il pluIII:;, • 

'1'11(' -;1('l'ilil,l' !':llI·!"tI 1'1'0111 " 1)(';'('1';11 ill 11l'"I'il,\' illi'p'{I!',1 ('IIi!I':; I., 
ti 1)('I'{'('1I1 ill lil., ('C'llll'ol ('~~!!I'';, Till' II\'!'I'U;!\, :;\(,l'ilil:I' ill Ihp,;1' ('XIIi'I'i. 
1I\('nl': 1'01' 11011(·U),.("<'(\ ('01111'01.: \\'11"; :!t\ 111'1'('1'111. III Old," six C'II";C'''; did 
IIH' PI'I'c'f'nl:I;!(' of ";1f'l'iliIY 1':111 1)('1111\" thi..; ill 11:1,1' (If III!' ..;Iink-Illlg-
infl'..;lc.d ('ug('..;, 'I'll{' slnil:l." :\.I'('I':I:!(·t! .II 1'1'1'('1'111 ill I \j:::r, ;':S ill till' 
;W-IIIC'sli ('0l'P('/,-:-WI'\'('1\ (':I!!!''';. 1\"III'I'I':h ill :r.clj:I!'I'111 lIIIWJ't'('II('d rlH·c.'k 
('ag-!',.; ill III(' ";lIlIl/' ,\'(':11'''; it wa..; '2:, 11('1'('('111. II U 11"('\'('1', 11'11('11 I'U).!!·"; 
\n'I'p pln('I'd ill I'ic(' lipids, ,,11'I'ility \\,u" IIi).!IIl'1' ill i 11(' s('n'I'1i IIl1d ill 
I III' ('10111 (':I,!!('''; t:rnll ill till' 1I0Ih('I'l'(,IH'(\ ('III'c'k", 

.\ ,;1111111 ";!lC'kill~! ilhl·I'\. /'I/I'/lll/i/ls I()I/!/II/IIS I ():I11. I. \\'11;; l'ugc'cI wit h 
ri('(' ill In::, :lilt! IU:;"", In I!l:;, 1111' lh'r('1'1II ai!l' of I)('('k,\' kl'l'lIl'l,.; ill II. 
I'II£!:(' ('IIIllaillill!! :,() or 111l'-\' ilhl'I'I,.; 11':1"; 10,:h ('111111';11·.·1\ wi(ll:! 1'1'1'/'1'/11 
ill';;o-IIIP,;!r (·npIH'r-';I·I'I'('llllIlinl'l,.,lpt! (':Ig'!'" III 1!I::;"; rI,,· J!1'1·\'('III:l).!1' "I' 
pp('ky "1'1'111'1..; III. II c':lgP ('()Ilt:lillill).! ,jll ill";I'('\'-; \1:1"; ..... P(·I'I'r'III. U.; c'OII1
IIlIrl't! wit II I Pfll'('1'1l1 ill til!' I'IIntl'pl (·:I).!(·";, '\" ;;11(11111 ill fig-III'I' I, /i, 
111(' typl' 01' ]'('1'111'1 Iltjlll'y i" :t!nw-'I itil'lIli(':ti \\'itll 111111 ('1I11;;!'" hy 
..,',,/111)((1 fllif/IIIU, 111l' Jlwil1. di(I'I'I'l'IH'!' I>f'iw! t Ilnl I Ii .. Ic·.;iOlI'; on I III' 
l\i·I'II,(·I,.; HI'!, -;111:111(,1' :lilt! ilion' 1I1';!I'I\' l'Ollllel, r', /(JIf(/ldll,~ ('lIl1sc,d 1111 
iIH'I'P:I>;P Ilr '2;' P('I'I'I'1l1 '11 "(!'I'ility ill '1\1::7 :lilt! '2() 1'1'1'1';'111 II l!l:-::-;. 

1:1'0111 IWI 10 :iO() //lIIII"lIl1il"'< Untll/;II;," 11011.1 \\'('1'1' rl'll'u>;(,t! Oil I'i..l· 
£!:1'l1l1'1I ill (·hlll :llId ('I,lhdll,.;p-r'II:IIl·c! "('1'1'1'11 ('a!!!'", TIII'i'l' Wi!"; 1111 
~i"llifi('lIl1t il\l'I'!':!";\, ill 11(,(''''' k{,I'II:'I..; III' ill ..;l(,l'i'lt' IIlll'plS, FI'UIII ;',0 
1(: 1;')(} 1l':!fiIOPPI'I·.... TIt;U!III:ilr/l;,/' /li!lri/I(J/I~ Ful'l,(, .... 1\ ('r!' I'I,·II'U"('" ill • 
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INSECTS AND FUNGI AS CAUSES OF' PECKY mCE 

tlw same type of cl~gl'S and clluscd no sigllifil.'nnt, Ilddit.ionlll inj\ll'y 
to kcl'lli'1s, 

.J1'IEI,D OBSERVATIONS 

Stillk hug pOlJlIlutions in ]~ollisillllll 11'~·1 ".'CXIlS I'ipo 1i,'llis Wp.I'1! nlso 
shulil'd ill l'p\n.1 ion 1.0 Hit' O(,{,U1'I'PIH'e of I)('cky x-il'p 111111 fllll)!IIS lIisc'll!3I'S, 
PopllllltiOIlS 1)('1' lIeW' \WI'p est illlnit'd f,'om Ute ll1ulll.It,1' of hllgs ('Illlght, 
ill 4.00 111'1 swc'pps, (,o,'pl'ill~ 111,0111 ollf'-twlllft·h 111'1'(' in plleil Iii'll\. Hie!' 
kel'll('ls W('I'I' ('ollp('it,d in 1i!'lds Ihu!' hlld l'plI('\u'd thp 1111(\ dOllgh sl.ltge 
IIlId \\"(,I'i' ('lilt lll'"d fol' d iSl'lISI' OIWIIl isms, ~\ln t IIl'1,d I'ie'i' wus Illso 
('oIledI'd 1'1'0111 sOllie.' lipId::;, lind ('III hu'ps WI'I'I' Illlldp fl'OIll UII' jll'C'ky 
kl'l'llpls, 

TIll' lri~he,,1 pstirnlli 1'(1 n,\'C'I'ugi.' sl illk hug' poplllu I ion for lilly olle 
:HUI' wus 2,4;:0 IIIII!S PI'I' UC'I'I', 'TIll' IlIUXillllml ('stimul(,d popllhtlioll 
ill lilly OIV' lipid wit" IS,44ti 1)(01' UI'I'I' ill II fipid .lll'III' Kn.\,y, Tl'x, '1'111\ 
1t\'('I'U)!I.' poplllul iOIl i'f.lllllt IIwd«' ill '['pxus fol' lipIds ill whi('lr Ihi,' I'il't} 
WIIS ill Ilrp milk Hlld dOIlg'h slug('s \\'IIS 1,214 hllgs 1)('1' 111'1'(', Tht' 
nn~I'IIg'(' sl illk !,ul! populu.1 iOIl,;; Pl'l' lIi'l'e ill 'I'('xlls \\'1'1'1'1,0(;:') jlll.\);~4; 
ij8:~ ill In:{f,; fiS2 inl!);-I(l; 2,40\. ill H):~7; ulld 1,277 ill I!}::S, 

TIII'st' i IIS(,,'ts lip pjf.l'e' II II,\' 111'1' II It 1'111'1 I\d in 10 III(' l'iCt., fifolds wh(,11 
til(' "nniel,'s h,'~ill 10 I'IIH' I'g't' , Tn dl'it.'l'IIliw' 1111' distl'iblliion of stillk 
hllg pOl'ulnliolls n,lId illjul',\' wilhill lil,lds, "ix 1'('I'I'(';;l'lIll1tivl' lipIds of 
Blw.' Host' ri('t' ill III(' SUIIH' stllg(' of g'l'owt II \\"'1'1' HllIdi,'d I'llch yl'lIl' 
fl'OIll H):{:", to H):;S, ilH'llIsin, ill Ihl\ "i"illitv Ill' ('1'0 \\'1 t'\', Ln., For 
1"11'11 fit'ld tilt' 1I111111.H.'I'S ulld Slilg'('S of slink ",ig's ill 200 IH'i, SWI'('P8 IIPI' 
hllI I'-fll'f'(' (III Ih~' 1(,,'('(' IIdju('I'1l1 10 til(' fiphl, wilhin tht, fil'ld bill; IH'III' 
I h!' 1I'\'l'(', itlld i II IIt!' ('('IIIl'1' of IIH' lil'ld \\'('1'1' n'('ol'dl,d it t :{-dIlY illll.'I'\'i1ls 
from lilt, lillI(' thl' palli('lt's l'IIH'l'gl'd ulltil 111(\y IlInlun'd, ' 

~['AHLI~ 2,-·~·ll'u'(I!V sl i Ilk b1t{J flO Jilliot iOlls ].'/',' 01.'1'1' (If ,)-do,ll illll'f'l'I1l8 
f,.om (-'If/fI'!lI'III.',, (!f pa'l1idl8 to tllli,. 'lillllurily al. ddhl'llli IO('(Itio'1I8 ill 
(II' o(~io;/1 i /If! (i jidd8 (!f Hlln Ii'{),~( I'i,'e '1/1.'/11' ('I'mflt!!, La" 1936·-:38 

0111,'\'(,,,, 

1111('I'\':1i (day,.;) Hdjllel'II1 


to fh'ld 

.Ill l'1.'l1i(!!' 

0.. U:.12 iii"
::1 • 1,1·11 1,0:12 
(j . I, (i20 I, ai2 
!J I, afin I, :IS,I 
12 I, (;20 I; ;.r.2
Hi I, ;.00 I, ,112
18. I, :31'S I. 180
21... _ !i2U . !iOO 
2·1. I, O:.lH 8f.i-I 

As shown in Inhlp 2, fllI'n' \\,(11'1' 110 P"(lllllilIl('l'tI ..tIUIIg'1'1l ill stink 
bllg IIbUlldnn('" during- ihlll p('l'iod 011 t.ltl\ In'(ll's ildjil'('I'1I1 10 Ihe 
fields, Wi Ih in t.he lir-Ids, ItO\\'(' \'1'1', t hI.' 1'('111 rI u,1 iOlls \'lIl'il'd wi t h Uu' 
stng(' of lIIf1tlll'ily of 11t(\ rie(" ill.''I'''il"illg' IIlIlilllllllllt Iltf' l"'l'lfllt dll,y, 
\\'111'11 I itt' k('I'I\.('ls rl.'n('ht~d till.' dOllglt "I it~I', IIl1d dl't'I'l'lI"ing 11"'1'1'11 fl ('I', 

SStm~d--1i1-2 
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The populaUon in t.he fidds was IlI'llvitll" neul' Ute levee than in UlO 
centel' when t,he flUnk bll~s wPl'e enitll'i Il~ "hti lipids d \lI'i Ilg' the fh'st 
6 dr.ys (thel' Uw plLni(,\ps ht'~lln 1,0 fOJ'lIl, !tilt! 1l~llin wlwll tilt' st.ink • 
bugs I)t'~!tll to leuvt.\ ItS the riel', 111'1'11111('. .11101'0 mlltl,,'l', Th... st'~I'ility 
callst!tI by stink bllgs WitS IIIl1l'h high(H' IH.'IU' 1111\ It)\'1'1\ thnll ill the e"Il!J'I' 
of Uw fil'lds, bl't'llll!'>H of till' IIIIW.'I' poplllnt.ioll lit UI(\ 1t.~VPt\ SOOIl IIfl,tlr 
pallide t'mt'I'~enee, Tilt, l'iN' \\'I\S t.hen in t.Iw mil J.: St.IIW' lind UlO 
cnt,il'u I.'onl,en\s \\'IIS slll.~kl'd Ollt. 

Stink hllg poplIlllt.ions \'nl'i('(.1 widply fl'om 'yi.'III' 1.0 ye:lI', hoth Ollt.
side nnll insidt, tlw fil'lds, liS sho\\'11 ill tllblt, ;~, Tltl' IIH'l'lIgt~ stink bllg 
poplllllt.ioll8 pl'l' 111'1".\ fol' tilt' 81.'118011 \\'('I't' el"ellillted fl'onl the sw('ep:':' 
netl 1'('('OI'ds, IIl1d tht.' jll'OPOl'tiollS of pt',~I\y !'iI'P 111.'111' Ilw 11'\"1'1' III It I ill 
the ('l'nll.'l' of Pilch fidd \\'('1'(' deft'I'lIIill"'\. 'I'll(' Pi'I'I'('IIIH~(' of peeky 
kernels, ill gPlwl'lIl, illl'I'CII'!(~r1 n'l tlH' JlI.lml.ltw of sl illk bllg" incl".'lIsctl 
in the Jil'ld, both IIt'1l1' til(' Il.'v(,t' IIl1d ill IIH' ('Nlh'I', 

~rABlIl'i a,-rh'llra!!/' 1I.1l:li'Iwl 8fi.1l/.: bllll pOlnilatioll8 ]11'1' (l1'/'(, (It dUfel'ellt 
localio'll8 in 01' ad:ioinillf/ a,fil'ld8 /1f !flUI' HosI' tic(' alii/ 1I1'l'1'(I!I/~ JlI'r
ce.-Ilia./le oj JJI'ek!! l.'I'rllt?!S1/I'(lr I'(h'l' I1l1d in {,(,lIt,'I' {If tli,' .fi(.JdN, Crowl/I!!, 
La" 

I . 
1'('rt:«)III, of r.JPI.'k YXUlliber c.,( "link I'\I!-\~ kerlu+' 

--,, __ .. ",- ....c,~~ 

Ycur 
I 

Withill the fidd .:'\ '~lIr I 
011 Ic\'('(' I ]. .

I.!\'pu I . II l.'C.'IIIt'r
ucljllcf'lIl \\'it,lrin ! of fiddio fidd field 1 

--- , ,

HI:Jii.". S2H iII SOU : 1 
(Hajj __ _ Stili 2, ,III 1,1',11 l' ·1 
If):ii •. ,Illt I,OSI I, 1;",0 i :{ 2 
was :.hH is\! (j·\ti ·1 

U:.{i 1,2·IS I, III I 2 

.,. .. -...--.-,--'<'+" 

At, tlt(' lilll(' IIl('S(' in"c'siig-Iltions W('n' ('Olldll•.'\f,d i h(' ollly nlNIII:> of 
eonll'ollillg: .hllllllW' fl'Olll llwSl' in::(,('\H \\,11:: It,\' pllml illg- IOIlg', HI"lIdc'I'
gl'llill/'ei \'lIl'i."i.'5, whi ... h liil"(' 1t!'1'1I show II (0 1)(' Ic'ss S("'I'I'C'I," Iltr.'(:ll'd 
!lInll thl' Itll'diultl- ulld HIHJ!'(.'g-l'nill('d "l\l'i('li.,s. HIIC'h itS Bill" Hose', 
11l8l'l'Iil'iti('s 1I0\\' jl\'ilillllt!r.' !Jfl'pr n possibl(' 1'011liioll of this iIlS('('\-('OIl
tl'ol 1'1,(,"1"10, Till' dntn oblaint,d b," \llI' tH'c's/'lIi \\'l'ill.'l's illdif'lti./' 1!1t.' 
lwe,d for 1'111'\1)1'1' in\'(lstif!:alioll illln (Ill' iIlHI'.,'til'idill ('01111'01 of 1)('.'1.,\' 
I'ie.~, PI'(I:'illllllbh" I lit' IY!l(''; (If I'i('(' pl'('ri'l'l't~d hy I Ill' st.ilik bugs will 
('ontin\l{' to Iw ~l:n\l'll ill .';OIlH' ;;('{'Iions of (Ilt' Iln'it \I 1i"I'" tll(' \)II!!S IIl'c' 
nbulldllllL ' ' 

1'\'1'1101,0(:1(;\1, .I\\'I':STIC; \.'!'IO\S 

DUl'ing tile pl'f'limiIlIH'," illHstigulions il SI'('lIli' c! d('Hil'il.hlc' 1.0 df'
!,('!'mint· Whl,f11PI' I hI' ril'l' ,,[illk hug 1I1ig'lll 11(.' 1'('Rponsihlf' 1'\11' SOIlle' of 
till' :;pI'f'lHI of fUIIg-i ('\lIt \lI'(,d 1'1'0111 IhI' ,WC",'" kl'I'Il.·ls, .\. dl'I('I'lnillll
iion ,I' IltP fllngi ('ull:iing- [Il(' 1('111' spols \lllSlhlldl' h,\' It'af-tissllf' plui- • 
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ings, and then the le~ and beal(s of some of the stink bUb'S were col
lected and plated, Since it was desired to dt,terminc whether or not 
the spores were carried by the bUb'S, the leb'S and beaks WN'e not 
sudace-sterilized, The results of these plutiinb'S Il"() shown in t.able 4, 

TABLE 4,--,N1/,mbers /!f .f1/,1I0'i isolated from 'rice leaf spots a;nd from 
. beaks a,lId legs of sl'i'llk hugs, 1934--35 
._-------------.------,--_.-- 

.From lellr l·'rolll sUlik 
spots bugs

Fllngi isoilltcd 

HelltiilltlWI!IJ(1I":lI111 of/lza/) vlln Urcda "Ie HILlUl______ _ 70 o(,"'fcospOfa ofl/zac ;\Iiy _____ , ______ .,, ____ ••• ___ • 4 o
Sigrosportl O;I/zw: (B;~rk. & Hr.) Pdch. _____ • _____ _ 18 22
CUrllll/aria 1I111111a (\\'akk,,'r) Bo,.dijll __ • ___ ., ___ • __ _ 2 18 
C:/lldo8.pori1/1/1 habllrul/I Lillk ex I"r..... _'" _.. __ "_ () 26f 'IIImn/,,1I/. !';pp. ______ • __ •.,,, _" __________ • __ .", .. _ () 17PhOlllll >lI>P.-. __ " ________ • ______ • _.",,,,,,, _. ______ _ 23 11IIl'illlillthoSlltlrill1ll sp. _" .. ___ • _____ . __ ." _______ _ 
II/terllllrill ;;p___________ ,"' __ • ____ • _____________ _ 

(I 
8 o 

1Oidhiln Hp_________ , •• ____ .0 •• _. ____ .......... ___ _ 
 (I .11Pellicillhlltl :'<p •• __________ •• __ ••• _•••••• ___ •••• (I IiiXo fllngi obillined ___ • _____ • ____ ••• ____ ._________ • :i 21) 

TotIlL ________________ ._.,. .. __ '0 _, __ I----la-7-1 
150

__ • _. 

-----~---~.- ______~~._"o~._~_.._.......... __-_.____""_._}-___ 


• Immature kCI'J!I,'ls fed On by stink hugs \\'PI'e SU..rUCI'-stl"'ilized (l,nd 
plated 011 WoL('I'-agul'. :1':'0 ftlngtls dl'vclopt·rI on :30 p('I'n'nt of the 
k(,l'Il1'ls, lJdmilllllOspori'lt'ln or!lZUI? dl'",'lopN\ on :,~O 1}f'1"~('nt, F1tsari'lun 
spp. on 20 pI'n·I'nt., lind OUri'll/aria, tUllof"" l>IIOIiIIL spp., lind ASf/tirgHlllH 
spp. On t.h(, 1'f'llIllining 20 pel·cl'nt. Vl'om tisslIO plu,t,in!;,"S of glullltl 
spots in the illlllll'dillte vidnity 1'1'0111 whieh tilt· IlhoVl'-nH'ntio/ll~d 
specil.'s were fOIlIllI, II. or.llzae den·lolH'd 1'1'0111 401'1.'1.'('('111" C. lu,l/(lta, f,'oJn 
12 pCI'('{'nt., lInd Plwma. 51'(1. illl.11Nif/l'ospo/'/l or!l;:(1(' fl'olll 14 P"/'(·I'nt. 
Tht, 1'('11111 ining :34 IWI'('('n t pl'od UI'('ll110 fungtls, '1'111\ 1\1'1'lIl'ls t lUit 
hlld I.)(~en 11 UII('\n'd I':lIlgl'd in sil'.(' 1'1'0111 "sho(· Iwg" I0 fully fOl'llwd 
gl'llins. 

Tlwse 1'('Stllts show fhut, at tllP linH's wIH·Ii. t.he plMings \\'1'1'" IIIl1dl!, 
it might hlln bl·I.·11 III)ssibll,' fOI' tll(' stink. hllg's to ('iIlT,)' i.Iw. SPMI.'S 
of -,Vif/ri;,'1pora, I),.!/Z(//), ('.lIrt'lI{orin lUIl(1fa., 1111.1 1'lIom(/, spp. i11ld thlls 
s(>I'('ud 11"'8(' flln~i . Ho\\'(' W' 1', ['homo, Hpp. is the· ollly one 1hilt is 
V"I'Y likd~' 10 IlIlve Initint"d infc·nioll 011 Uln 1<'IIY('8 01' g-IUIlWS, il8 
tI", first two 111'1: III l·gl·ly :;('('olllllll'."i n nil (IH(' III HI III'(' found Oil d(,1H1 
It'tlf tips 01.' on old spots ll1i11 111111,1.\1'('11 JlI'\lIlu\,\'d by Ildmillfliospori'ulIl. 
Ory:::"/'. Jtis of ill((II'I'SI, thntlwith(·l'lI. o"!J;:a( 1101' CCI'/.'ospol'a, 01'!lZIlC, 
Uw two lIIosl illlpOl'tllnt nnd \\'id,'spl'('nd h'uf spot, fllllgi, W\'I'(1 isolilf('d 
f,'om tilt' bugs, ('n'll thou~h ('OI.:;;id(·l'nhll·· spotting t:1I11:,~·d by both tlWSi' 
fungi Will; fOllnll On tI ...· J"il'(' fit: thI' lilll(' the pliltillgs IW'l't' III ill II·. 

Six lois of rite· "(lIItllinillg IwdW l't'I'II(·ls \\'/'I'e rl'('l'iw'd from Oul
vest 011, Tex,. in 1!);34, (Iud tlH' Jlf'ekyl\('I'Il(·ls \\'('m s('IIUrlllcd unci 
cultlll'l·d. The ri'Sltlts IIrt~ giyrll in 1,l1bll' 5. .:\1.081. of IIIf' fllngi 
cultured fl'(lm these lot s \\'PI'(· ('n('l'II/ari(1. 1/1.1/(11(1., ll{'lmint/wspori lun 
Qr!lzae illld TricllOconis rU'lItia/a, (A pp(·1 IIlId Sl:nlll k) 01('1111'11 Is. 



- -

TAnrJ}~ 5.-Fung'i culturedfrorn peel:!! rice receiredfrom. a Texas rice-milling company in, 1934

I K umber of ke,'_r_n~e_ls_'_\·_it_h-._____•_____.-____ 

],jnd of rice and type of injury CladoC' '/lrVlll'ana thllel.",-jn-.' .' IIsarmm.. Tricl/O- P//()flla Other ~Ir • ~o fungi I t Os710rw 111 COn:lS sporiumspp. fun~i l'!-----------------1----1 ,11 II a a or!lzae spp. I cauanta /wrbarll1l1 

Polished: 2[ ~ 
L________________________________ 4 3 ? ____ _____ _ 21 ------- --- ----------, 1 ~ 0--------------------------------1 3 1 ---------
])------_________________________ 2 21 :' /__________ 1 c---------- ----------1----
Slightly D------------------------ 3 5 
~clerohold bo leS ___________________________________ ~ .. d' I _ 

a8 =======:-- 1 ========== ==========1==========-- ---------1 :c:lBrown:0________________________________1 5 1 IL________________~_________________________ 2 7 ,10 t:< 
]1 2~ --- ---- - ! :::::::::: :::::::::: ::::------ ~ ])_________________________________________ 

Slightly D________________________ 7 4 
2 -------- 3 1========--1----------... -- ... ----====== Z-.... ~-,...---- ...Sclerotioid bodies________________________ .___ 25 Q1 2-1 ...Polished:0 ____________ _ c.~ 

~D______________________________ _ 13 3 o 1 4 2 
13 1 __________ • ___ _ 

Slightly D ________ • _____ • ________ _ 1 ,____ " ____ _ ~ 
12 7 

, 1 I' 1 ~li 1----------Brown:0 ______________________________ _ 
35L________________________________ 
]3 :1 ,i --------;-I :~ 1-------;-,-------~~-F::::::::~ ~ ])-------------------------------
3Slightly D _______________________ _ 2 _____ • ______________1-_________ 1__________1._-_______ • 

Sclerotioid bodies_________________ _ 70 1 2 I 2 
Polished: ~ 

0________________________________ 741 !) r, I 3 !) ----------, 3 I 5 > 
L ______, -----------.-------------- 1~ ~ 2 r---------- 2 ---------- ---------- ---------- ~ I'_____________________ -_________ _ 16 2 -_________ 1 --- ------_ ---------- 1 (5 

POlis~~~ltl}' D________________________ 6 14. 3 -------- -- 1 ------ ----I 1 ---------- 2' 

fi~J~~~~E~~~:i~~~~~~~~j~~::~~ __] :::::::~:::::::::~1:::::~jf:~:mij :j~~j:::Jm~mjjl-::::::::i ~ 


• 
I 

• • 
These kernels were not discolored. but small, black sclerotioid bodies were present just under the kernel coat. All were removed in 

the milling process. 
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• 
In addit.ion to t.\w platings refl'lTed to n;,ovc, platings of pocky 

kernels f!'Om diffel'(mt, sOlll'ces WI.'I:O made in 19:33 and 1934, Tlie 
summarizcd 1'l.'SUItS of UWSl' pilltings I1I'C givcn in tltblc 6, In the 
sltmplt's fl'om Benllfllont, Tt'x" in nil tlll't~(' t.ypl's of kl'l'Ilcl injury, 
dist.inetly highel' pPI'et'lItllgl.'s ('I1I'1'il.'d fungi in 1934 than in 1933, 
The lent spot.t.ing CIlIISNI by lldmilltho8porimn oryzae wus ttlso mOl'C 
SIWI'\'(l in Tl'xm; ill 1n:34 Ihnll in ] 933, 
In I n34 and I ~)~Hj isollli ion;; were llllUl(I fl'om ILli p('('ky k!'rlll,ls in the 

eage ('xp(,I'imf'llt;s at C'I'(I\VIt'~', l.1Il" und fl'om J!)36 through 1938 from 
10 pf'I'l'(mt; of elleh tYIH' of kl'I'nd injlll',\", Th.. I'PSIlit.S of t.hese pilltirlgs 
are giVf'1l ill til bit' i, 

• 

Considf'l'!tbll' fludlliltion 0('('111'1'('11 ill til(' PI'I'('l'lltngn of fun~i found 
Oil t}lI.' plullt.s und gl'lLills in the ,w·nt'S ('ovl'I'NI by Uwse t'xp(:I'inll'nts. 
On the bnsi;; of tot,1l1 IW(''',\' kf'l'JH'ls, CIU'i'ltlaria. hma.ta, n'ncll('d Il pl'ltk 
ill 1\):3:') (If Hi IWI'('Pllt, tllt'll dl'OPIwd to II fllll'('('nf in 1036 Illld t.o 10 
1>1'1'('('111. iIl19:H, but. ilu'l'(,llSNI 10 l:3 IWI'I'rlll: ill 10:J8, fldtil'int/wl:!porimn 
or!lzae .in l!)3i enllsl'd mOl'" ,hUll Iwil't' ns nlllell illjlllT itS t.iw 2 PI'I'('put 
II1lLxillltllll in In:l4-·:3(i, Itlld Ihl'll dl'OPIlt'd to 4 I)PI.'('l'llt, in HI3S, Triclw
conis c(wc/atn in('I'l'n.fj(~d fl'olll U P(,I'CPllt iH 10:H 10 I.!J ]>I'I'l'l'i1t; in 10:35, 
then dl'oPlwd. to 7 IWI'('plll in 10:3(i, Itnd in('I'('/Ised ngltill to !) PN'(,Pllt, 
ill I \):3i nlld 14 pt. "('Pllt;in IH38, Photnn spp, dl'oPPl'd fl'om It high or 
14 !)lII'('I'IlL in 1na4 to :i J)(.'I'I'('nt in 10:35, to 4 pel'('l'lll in IHati, Ilnd t.o 
3 lwr(,l'nt ill HJ:3i, bllt ilwl'('uspd to (i IWl'el'nt in .19aS, FIl8cu'i,Um. spp, 
rUlIger! fl'olll 12 to 21 IWI'('('nl; btlt, innsmll('h ILS tlll.'se fungi do not 
(:I},lISI' diseoh)J'nl ion, Ihl'Y Iln' of no pttl,tiellllll' intpl'('s!: hen', With t}w 
execption of till' Penicillium spp. in 10:36 luul Rpicocclun '1leglect1l:1n 
D('sm, in .19:35, nOlw of tl\(' 011\('1' minol' fllngi Iistl'd hpJ'(' W('I'P IlbUlUll1llt; 
('Ilollgh to 1.11' signifi('lInl. 

Th .., /I VNIlg'I'S fol' tlll~ 5 ,Wtll'S show tlmt tlw dis('olol'ed gl'Ollp, which 
ii'l i1w gl'oup Itu'gdy pl'odlleed by funglls itt tnek, ('onstitut;ed till' Iltrgf'st, 
pI\I'e('ntngl' of hl'lll'ls fl'om whil'll fungi dl'\'('lnpNI, followed by the 
() gl'Ollp, with thp I, gl'oup lo\\'\'st.. ' 

Of t.he SI>l'eiNl IhM eitusp Ii is('olol'ntioll, Cur/'Illaria, l'unata, Tric//,/)
con'is (!(/,Il(/a{n, nnd Fusarium spp, W('I'f' most: Oft':'11 ('lIltured I'I'OIll the 
disl'olol't'd hl'llf'!ilj Hdrninf,llO$l)OrilUn. or!lzae, PU8(['l'in'/TI, spp" P/wmt£ 
spp" 1', c(Llldata" illle! C, III 11 (Ita, fl'om fh(' L Iyp(' j lIJ1d P/wma, 8PP" 
T, c(Lw/ata" FI/,,saI'iU:1II SPP" I1lld 0, (ul/at(/, fl'om tI)(\ p('('ky klll'lWls, 
Thel'l' WitS II, \'ltl'inlion of only 4 IlI'J'('f'nt fOl' F"Il.sarium, Itnd the other 
fungi W('I'C IH'('S('III in so fpw k{,!'IIPIs t hnt tllI',\" WI'I'(\ not; ('onsidf'l'ed 
.impol'lnll t dIlI'illg I hI' l.wl'iod ('0\'1'1'('(1 hy UI('::iI.' ill \'('sl igntiolls, 

• 




-
TABLJoJ 6.-FulIgi isolated from peclty 7'ice receil'ed from 4rkansas, Louisiana., am.d Texas ~ 
... , 

Percent of kernels with ~ 
TotalType . nUIIlof :I'\!fSource Year ber Ilelminkemel C'III"VU- FI/.w- Tricho !of No /Iwspo- Phoma Other Allilljury lnrin ri'll'fn coni3 >kcrrll~18 fungi riu.'IIl. spp. fungi fungi t:"'lu'fla/n spp. Cctllda/.n

oTII;;;al; 

- ~ 
Stuttgar~ Ark _______________ ... ~ l!)34 0 388 ., 83 . 2 5 1 1 3 5 .1, ~Crowley, La_____________ .. ___ H)34 0 748 4tl 5 6 11 22 6 7 52 

] 0 2 \)13eaumont, TC.L _____________ ( 1933 0 488 no I 6 0 ~ \. 1034 0 20r 23 11 34 10 Hi 2 1 77
Stuttgart, ArL _____________ . ...1!l34 L I 287 74. 5 8 2 1 1 7 25
Crowley, .1.a _________________ • H)34 Q'L 180 56 2 15 8 12 4 2 44 ... 

• { 1933 [, 336 75 1 21 0 0 0 3 24 ...BuaUlnont,l.cx____________ ._ 1!)34 
J.J 118 32 3 48 7 I) 0 0 68 

Stuttgart, Ark. --- ____ -- _____I HJ34 D 274 60 15 14 1 2 3 5 39 ~ 
Crowley, La____ ___ _ _ _ _ _ _ _ _ _ _ 1934 D 317 20 14 20 14 25 6 80 !'Ilr IfJ33 D 61) 64 0 .16 1 0 0 '36Beaumont, TCX ______________ jl. 1!l34 '1~ ID 665 18 10 4.4 7 18 2 82 t::t 

t."1 
I 

, 
. - .---. -  ~ 

~ 
>
c;:l 
~ n 
c:: 

~ 
~ 
t."1 
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In 1938, in addition to the int.roduction of bugs into the cages, some 
of the rice in the cages was spl'nycd at flowering time with a mixtUl'e 
of llelminth.uspol"1:wn ill'yza,e nnd 011,rmlla.ria, lunata" This treatment 
increased the 'number of' kernels in the discolored gl'oup (tllble 8), 
The number of discolol'l~d kel'llels pel' cnge increased hom nil avernge 
of 81 in control (noninocllln.ted) l'ic<! to 12U in jnoclIlnted but not 
hug-infested lots, 'rhe avel'l1gc 11111111w1' of discolored kerl\('ls for 
inoclllnL('d nnll bug-infl·sted lots wns 127, amI fOl' bug-inf(,stcd lots 
alolll' it wus Jaz. 

'I'he results of platings of nppl'oximn.tC'ly ] 0 pCl'ecnt of the kcrllels 
rcpJ'('s('l1ting' ('uch tiY!Jt' of kon)(~1 injlll'Y nl'l~ givt'll in tilthle g, A sig
nificnntJy IlIl'gcr' IllImbt'I' of discolol'ed Hilt! pecky kel'lwls from Ule 
illoculuted Jots )lI'Odlll:l·d Ilelmintli(81)Ol'i-Iun oryzae nlld Ou,l'vulnl'ia, 
l'unata, than did t.he kprnds fl'OlIl t.h" conll'ols. Appal'enlily the inoell
la.t:ions wit,]l the fling-liS Pl'otillcl'd inf('stutioll of II. Illlwh Ittl'get' Illlmher 
of till' kel'nels thnn is nOl'mll1. 

• 

.A eompill.'json of the pl'I'e('ntug(' figul'('s for tilt· ;j-yl'lu' n:Vl'i'agc, with 
1 ,re'ill"S l'PSUItiS. frolll lots inoeulnLl'd with Ihlminfhu87)Orillm oryza.e 
nlld Clll'lIu!al'ia lunata, shows tllll.t, liS II. 1'('saIL of inoeull1tion in the 
p(~cky group, e, lUlluta wnsisolll.tt'd from ahout lwiel' ns Illl\.llY 1\01'111'18 
illle! IT. 01'!/CW' from t11/'(.'(' tinll's as IIHIIl,v kl'/'/ll'ls itS the ;)-yenl' ILVl.'l'ugo; 
ill thl' discolo\\'J ~f'OllP C, ltllHIl(l, wHsisolatl'd fl'om about [) pl>I'cent 
f('wt'1' I«-I'ncls, but IT. o"yzae \Vii::; isolu.tl'd fl'om OVPl' six Limes us many 
].;;(I/'Iwls; in UH.· L ~I'OllP ('. {WHlt(t wus isoln.tJ-d f/'OIlIIH'it,dy three t,inH's 
liS IIInllY .kt'l'nds liS thl' :)-,n-nr an'I'ug-l', alld II. Ol'Y2(W frolll II. sOll/ewhu.t 
slllnll~'L' llurnlH'I', 
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'!'ABLE i.-Pecky ricejo'und ca,rryingjungi in cage exper'iments at Orowley, La,.,summaryjor 1934-38 
Q) 
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o tIlISCUI.ORt:U 'I'n't:) INJ IIlty 

i~~~"~ ~- 'j' I 
lU34••• _ •.
)!J35 ___ ... __ _ :H" 2·' j (I 0 I I I Ii I o! 2!1 8 i 0 II 25 0 21 

1,284 37 2 2 I 32 2, 22 3 I I 7 0 26
W36.. . .. .. 5\'4 4(i 2 I 

I 

o I 24 35 5 ! I! Ii 8 1 15II'l!137... ____ ~ :;\I;j 78 . I .I I! 20 I 30 241i I I I I Ii i 0 16 Z1\)38.• __ . _ (I17" "., (I 0; 30, OJ 20 8 Ij Of 3! O! 37 r/J 
~.-.~-~-.•-~•.--- .~~. ~'~-'~~'~--" ••__• _. ---'-'- ----------------.-_ l"J 

~1\.t.1l1 or a vcragt.! ... __ • 
2, lJiiU 4(; I: 2·' _.._.~1~.7J~_IoJ -._L_.. ~~L~.~L 0 23 a 

I, (LINt],1 II Tn·t;) INJ Pity >
Z 

= 1!13·L.... _.. __ 20I "4 III 0 () ; 4 ~ j 21! 14 I 0 II 0 I 21 0 21 ~ W35 . • ___ . ~-I 205 [.4 2 (I , (I 24 :; [ 34 I lOt I 0 ! 7 0 15 Z 
l!J31i••.•. 55 rd1!137 ____ _ i ° , 21; 1 7 ., I 2(; I 7 : 0 I 0 I 0 0 22 C')

~I 7:. n (I 1 0 21 O. 21 21 l 0 0 . 7 0 28 ....1\138. ___ _ j 

15 87 o OJ o! 0, or 0; 50, 0, oj 50 0 0 ~ 
-~~-~- .....--.-----~!-,------.-1-1-
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'I''\BL~} 8.'~':.'lcer(/geylllount ({f ped:!/ rIce of dilferellt t~/pes (lnd clel/,/1, ricf: pcr. t:llye.lljter ~lrti.fi~illli/~Qcltl~tion oj !llue Rf!se ;; 
ru'f, 1r!t/t, ITdmwtllOspol·I,I/,m. or!/zae alld Curt'lIlllrw. IUII(lta. at jlowerlll!1 t/,tile, '1.1/, COII)/wciton ~I)!th 8ftn~~ butl '1ldestahon 
at Crowle!/, La., and Bf~a,vm.Q/li, To;., in, 1038 
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INSECTS AND .FUNGI AS CAUSES OF' PECKY RICE 
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SeMMAHY 

Hi('(\ kf'l'l\(·ls 1)('lIl'ill~ spots ul'f,lmowII 10 illI' II'Ud(\ liS pf·('ky riel', 
Th is ('olld i I if/II I'll US(·s ('ollsidl'I'il hie loss tt) I'il'(' ~1'(lW('I'S nllli III illt·,'s, • 
nnd ill\'('sti!!lItioHS \\'('1'(' l'ulTipd out: to dt"I'l'Il1itW 1.11(' i't'ln,lin' illlpol' 
hlll('p of illSt'ds IIl1d 1'tI1l~i ill til(' pl'odlldion of p('rky l'iCt·, '1'11(' pt,,'k~· 
kl·I'IIt·ls wnt,' I'011 lid tn 1,)(,' dll(' Iv illjuri('s 11.\' sl illk bll~s 01' dis('us;' 
fll'gllllisms, ',1'''1'/'(' tyW's of spots \\'('re ('t')IllIllI'II: Disrolorutitllls (D 
IYIII') , .. irt'lIlur sti~III('.IIt)sl' illjlll',\' 1,,\' illsl.'('ls (0 1~'11I'1, ulld lillt'lIr 
bllll'k dis('olol'llliollS, I,,'obllbly IIw(''':mi('lri illjur~' 10 tlti' ~11I1II1' (L typl') , 

WIH'" /'j1~I·d 011 g-rowill~ ri ... · wltilt· til(' pUlli..t(,,.; WI'ri' dl'\'l'lopilll! 
111111 IIIl1tllrill/!, tlli' riet' sli'rl!;; "U;! U';OlllbNI ]IIIUIlO,/' {F,)l nlld tlu' SlIl'k
ing hug 1'(I"(!lni/l,,~ 1()II!lid/l,~ (l)ull.) WI'I'I' f(lllIld 10 i.IHTI'USI· gri'jlily 
lit .. P('I'I:t'l\tu~!' of sipriit- III' ('lIIply /!ItIlIIl'iL Jrl ('U;!I.'S Itl'u\'il~\' iHfl'stI·" 
hy til(' ri('{' stink hll!! ";\I'rilily l't'IIr1Ii·d 7~ 1"'I'l'PIII, us ('OIlIfIlU'l'd witlt 
Ii p('rN'lIt ill 1II1illf('sll'd ('II!!!'S, Fin:" l'uI'l/lI/ius ""~S IWI' ('il;!!' ilH'rl'lIsi·d 
th(' sti'rility O\'t'r :W IH·I't'Pllt. 

In I'ug!.' l'xlH'rillll'lIts UII .iIHTI'USI' in illft'stHtiOIl hy 1"(· I'it'l' stillk bll~ 
IlIId by till' ';1I('kill!! bll~ ill('I'('HSl'd till' "!,I'I'(·IIIH;!I.' (If Iwd\~\' I'if"·' Till' 
1III'~I'''\ ill('!'t·IISt·s of p('('k~r I'iet' :\t'I.'OIlIPiI.lIY IlIt'rt'lIs!'s i:n 1.0111 insPt'i. 
poplliutiolls illld It'llI' spoi fllll~i, I" 1111 t'lIl:!('Sill ",IIidl l·iUI/'r till' I'ie(' 
stillk bill! (II' till' sllddll~ hllf! WIIS u,.;('d. tilt' Til 11111", I' of I)(·t'k~r kl'l'Il1'l" 
witll ('i I'('U III I' "ti!!lIIfIIlOSI' injlll'~' (0 1:\'111') pX('('t'tlt'd IIIt\ 1I11111bt'I' of dis
('olol"'d k(,I'IIl'ls, t'XCl'pt ill IIH' ('lIgjlS ('olllllinillg III .. followill!!ill"(,I'I";: 
(I) '2 lululi stillk hll;!S, t:!l ti ild,dt Slink hUf!s, (:~) ;iOt) IIIl'ips, II lid (~J 100 
1('nfiloPPi'I'S inl!):~W; '2 udliit stillk hu!!,; in HI:,7; (ll '2 lIdull stillk hllgs 
Ilnd en [,0 Il'ilfhopp('I'" ill l!nH. Tilt' pili IUS ill lll('"t\ ('II!!!'S W('I'l' 

ino('tllll.l(,d witll Ihimillthol,</Iol'iulil I/I'Y,::OI \'UII BI'!'da. dl' 111I11I1 lIlId 
('IUT1i1orill IUI/ata (\rld;:k('I') Bo,'dijll i.ll 1\l:1X. III lill' con 11'01 lots til" •
1IU11111!'1' of discolol'ed kpl'lwl,; ('xcI'plied tlH' 0 t:rpe' ill till' followill!! 
l'lI!!I',,: :w-Il\('sll t'(iplH'I'-,;('I'('('JI inl (n,;: hnill ;';('I'(I(,II(·d ulld IIIISI'I'('('I1('.1 
('olli:-ols ill l!l;:;{i, l\n7, lI.lld IlnH. 

Fllilgi \\('1'(' (',dl,"'pd 1'1'011'1 -Hi !l<'I'!'('nl. of thl' 1;:('l'lwl" \\-itlll"(' 0 tyP!' 
injury 111111 1'1'0111 ;~.o 1II'I'('('nl of t"p dis('(oItil'('d 1;:(1 1'11(' Is, 

TII{, fUlIgi 1110";1 fnl 'JlII'lIt1:\' 11';;.1IWiui('d wilh th,' 1)['1''-:\' j'olldilioll ill 
ril,t' W('I'(, ('111'1'11101';11 (1//J(/III, rllSa,.illlll ";PI'" /'/i(}/illl :;'(1)1 .. T,.i('//lJ('II/1i,~ 
('(wI/II/a r,\ppI'1 .\: St.I'lInk 1 ('h'IIH'nts, Blld IJdlili/t/h()'~fllI,.ill/i1 IJI'Y::U(, 

Artificilll illf)l'ullliiol! with II, 111'11 ':11 ( lind (r, 1111111/(/ in IH:~l'\ {'iIlISt'" II 

IIllll'k('t\ ill('n'II:;(' ill 1H'I'('l'lllllg(' of 1\('1'111·1:; 11UII('k\·d hy tllI',;1' t\\'o i'lll,;!i, 
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