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c 12\'TRODL'CTTO:\' 

fIi the alfalfa seed-producing areas of Arizona and Califol'l1in thn'e 
sprees of Lygus have been present, namely, L. hespl'rw; .Knight, L. 
elitf¥8 ~n Duzee, and L. pratensis oblilleatus (Sny).3 but not until 
re~ntli7}lave these insects been considered as pests in alfalfa seed 
pw.ductton. Damage has QcclllTNl in varying dpgrl'('s in different 
65. Ills every yeaI' since 1934, wben the investigations were b('gun to 
d~erIJ.Iiae the injury that LyguJ3 clops to the alfnlfa seed, to study the 
~i\Tit..y;,.of the bugs under field conditions, and to find out what fac
t~'s,~ny, could be used in C'ulturnl contl'OL The information 
<mtairreo indicates ('ertain lines of irwestigntioll which may lead to 
the control of Lygus bugs ns pests of the alfl1lfl1 seed Cl'Op. TIl(> results 
presented herein were obtnined during tll(' 4 years ('nding with 1937, 
except where a few items from the work of 1938 wen' us('d. 

I Submitted for publication April 1.1, 19·10. 
, Tha author's thanks are due to Y. L. Wilrlermulh. senior entomologist. in cha'l!e of the Tempe, .-\riz .. 

laborntory of the Bureau of Entomology and Plant QueranLme, under whose immediate supervision the 
project was conducted, for his Interest, constructive. suggestions, Bnd criticisms: to Hobert H. Peebl"", of 
the Bureau of Plant Industry laboratory at Racaton, Ariz., for determining the bost plants and for the 
photograph of the alfalfa seeds' and to the alfalfa grower, wbo cooperlLleri in granting tile use of their fields 
for the in vestigations. 

l Order Hemip'era, family ~[iridae. 
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Alfalfa is one of the main crops grown in southern Arizona and 
southern California, and the crop is grown both for forage and for 
seed. These bugs have damaged the floral parts and the young seeds 
of the alfalfa plants sufficiently to cause failures of the seed crop in 
some of the fields under observation. In the alfalfa seed fields one 
or two hay crops are' harvested before the alfalfa h; "turned" to seed, 
as the individual grower elects. The first seed crop is usually har
vested in July and the second late in September and in October. 
When Dnly the first seed crup is produced, the alfalfa produces hay or 
pasture in the fall, but sometimes a December hay crop is harvested 
when a two-seed crop system is practiced. Irrigation was used in 
all the areas covered by this investigation. 

The production of seed in the more arid regions of the United 
Statf':>, such as in the Rocky :\Iountains and the Great Plains. is more 
stable and con tinuous than in the more humid l'e!,;ions such as the 
North Central Stutes. In the humid regions nlfalfa usuully produces 
satisfactory seed crops only during very dry, warm periods. 

The fields studied in detail were in the Salt Hiver, Buckeye, Yuma, 
and :\Iobawk Valleys of Arizona, nnd the Bard area of California, all 
of which are important alfalfa seed-producing areas. 

lnvestigntions han' been begun recently b.\' workers of the Bureau 
of Entomology and Plant Quarantine tD Jiml out l'1ore nbout the 
interrelation of the movements of Lygus among sugnr beets, ('OttOIl, 
and alfalfa. but enough t.h·ogress has not been made thus fnr for a 
report on this study. There are indications, ho\\'ever, that con
sid('l'ahle movements of Lygus from alfalfa to cotton occur when the 
alfalfa is maturing just prior to the harvcsting of tll(' seed crop. 

Insecticidal control of hemipterous insects on cotton has givcn 
satisfactory results 4 according to Cassidy and Barber (1) ,5 

THE SPECIES OF LYGT.:S AND THEIR DISTRIBCrIO!\" 

Species of Lygus have been swept from nlfdfa in nll the alfalfa 
seed-growing areas as well us the more important hay-producing areas 
of the Southwest. The seed arcus ('xamined \Vere as follows: Yumn. 
1Iohawk, South Gila. Arlington, Buckeye, Salt Hin'r Vallpy. and 
Safford in Arizona, and Bunl and Hemet in southern Californin. 
The main hay-producing nreas surveyed were SnIt River '~nll('y, St. 
Johns, and Snfforcl in Arizonn, and the Imperial YallPy of Californin, 
L?I[]llS heSpe1'1.l.3 was taken from e\'('IT area Slll·V('Yecl. It is the most 
common of the three specie" found in th(' alfalfa fields of Arizonn. and 
southern California and is well distributed throughout the Hocky 
),[ountain rE'gion. which is also one of the main alfalfn sc('(l-prodllcin~ 
regions of th(' t;nitNI States. L. eli.sus WitS cnpturNI in the Hem('t, 
Bard, and Imperial Valley districts of CnliforniiL and in the Yumn, 
:\fohawk. and South Gila arcas of Arizona. In til(' Arlington. Buek
(·ye. and Snlt River Ynlley areas of Arizona nn occasional specimen 
of L. elisus was taken by sw('cping alfalfa. L. pratensis oblineai1l,~ 
occlHwd in all the alfalfa ar('as, ('xcept ITCIll('t, ('nIH., n('{'ording to 
the records, to datc. This is the common ('astern spe('ies of Lyg1lS. 

From distributional re('o('(ls in the' l~llitcd States Xationa11Iusellm . 
• ('''SSlD\'. T. P., and nARPEP., T. C. nEmPT£R(H'~ COTTON INSECTS OF .\11110~.\ .\~O Tl/EIR y.co~mllc 

[\ll'ORT'\~C}: .\:<0 rONTROL. t'. ::. Bur. EDt. 8Dd Plant Quar. Cir. E-139. 14 PP. lllns. 1935. 
I'fimeographe,Lj

'Italic numbers in p3renthese' refer to T.!trrnture "'ted. p. In. 
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the three species of LyguB have been taken from all the Southwestern 
and Rocky 1-fountain States. LygllB hesperus is recorded f\'Om New 
:Mexico, Arizona, California, Utah, Nevada, Colora;Jo, Wyoming, 
Washington, and Idaho. L. elisu.s is recorded from Texas, New 
~[exico, Arizona, California" Colomdo, Utah, Wyoming, Washington, 
Idaho, and South Dakota. L. pratell.Qis oblilleatus has been taken 
from New :Mexico, Arizona, California, 'Wyoming, and Idaho. 

The National Museum records indicate alfalfa, cotton, and sugar 
beets as the main cultinlted crops from which LygllS hesperu.s and 
L. elis'us were taken. 

HISTORY OF THE THREE SPECIES 

LlIgus hesperus was described by Harry H. Knight in 1917 as 
L. elisus val'. hesper'U.~ (0). The type specimens wero collected from 
alfalfa fields in California. The vHriety was later given specific rank 
by Shull (.9;. Since the original deseription by Knight there have 
been severall'efel'ences to the bug as a pest of cotton. .Morrill men
tioned serious damage by L. elisus val'. hesper'U.s to cotton and called 
tllf' bug the" cotton sq uarD dauber" (8). King and Cook (5) found 
that feeding by L. pratensis caused lesions on cotton. Ewing (8) 
found thnt it eaused young cotton squlU'es to shed or become blasted. 
The damage he n'ported occurred during the period from 1914 to 
H)]i, inclusive'. E. A. ~r('Gregor reported on L. elis11s as a pest of 
cotton in Arizona and California (7). From recent collections and a 
rcvipw of the specimens collected from cotton in past years, it appears 
thnt L. hesperll~ was the main species present in cotton. 

It was not until Sorenson's work in tHah, which was puhlished in 
1932 (11). that thp damagc caused by L?/fJu& spp. to the alfalfa se'pd 
crop was given considerntion. Sorenson's publication was OIl L!/fJuS 
pralensis but in a lilter publication he refe['['('(\ to the species as L. 
hesper~''J and L. eh'sus. He cDncluded that the specie'S of LYfJuS 
were responsible for varying amounts of "flower drop" depending on 
the' degree of infestation and time of expOSl1l'e. In a later publication 
(12) he reported a study of thp relation of the LlIQll..s bugs to shri\~eled 
seeds. His work was begun in 1932 and continued for three seasons, 
and. his results indicated that thpse bugs incre'as('d the number, but 
were not the exeiusi\'(' cause, of sitriy('led s('('(ls. Shull, Rice', and 
Clin(' (lO), in 1934, gan ('\"i(\('nc(' by cage work with L. hesperw: and 
L. eli.~us of tll(' dfeet thnt LYflus lwei upon thr seed production of 
alfalfn. Information rcceived bv tIl(' author indicated that as early 
as 19:10 sornr of thr scre! growers in thc ~rohllwk. Ariz.. awa b('\icyc(\ 
that L!I{/118 bugs wrre th~ CHnse of t\tr "blasted huds" which wcre 0 

totnl loss in seed production. 
LY(J!LR elislls was dc'scrihcd in 1914 by Van Duzre ns a variety of 

L. prai('118is ilnd rais('r] to specific rank in 1!)16. The type spceimem' 
of L. elisu8 wcrp ('oJlpcted from r:ltenopocZium in ('IIJifornifi. This 
specie;; has been recorcied (7) as it pest of cotton, Shull (il) ('cports it fiS 
a pest of heans, nnd Sorr11son (12) and Shull (m have sho\\"n thllt it 
was prrspnt find callsNI dnll1nge in alfalfa-sced fields. AC('ording to 
obse'rnttions h:" the writpr. L. eli.~UR bn~ been prespnt 1n pxt!,pm('ly 
smnll numbers: , till' nlfnlfa seed firlds of AriZt)nll and sOtithpl'I1 C'ali
fomin ~in('e 19:,4. TIH'sC' obsen'ations indicntC' that this sppr'ips PI'P

Iprs to hre'cd on wepds rnlh('r than alfnlfa. During- ~ra.\' and .Tune 
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1937 less than 2 percent of the Lyg·us captmed were L. elisus. The 
first seed crop of alfalfa is usually grown during these two months. 

Lygus pratensis yat. oblineatu~ was described in the eighteenth cen
tmy and its name has been changed repeatedly since that time accord
ing to the synonymical table by Crusby and Leonard (2). L. pratensi~ 
oblineaf.u~ is the common species fmmd in the eastern part of the United 
States and reported many times as a pest of numerous cultiyated plants. 
Crosby and Leonard gave a full account of its life history, food habits, 
and economic importance, and gave a complete bibliography in theil' 
publication. Haseman (4) published on L. pratensis oblineatlls and 
ga;\'e its life history and effect on crops under )'lissouri conditions. 

HOST PLA~TS 

These species of Lygus have been observed breeding on cultivated 
and wild plants and weeds of sevl'-al different families in Arizona and 
southern California. The polyphagous habit of these bugs makes 
their range and dissemination widespread even in the semiarid region 
of the Southwest. Breeding has been common in this region on alfalfa 
(JJedicago satiw L.) and sugar beets (Beta sp.) and has been observed 
on sourcloYer (Jlelilotll~ indica (LJ All.) and some of the garden n:g
etables, but the damage to these plants is undetermined. Sourclover 
is used as a cover crop in citrus orchards and also as a green manure 
crop. The bugs usually were observed breeding on beets and turnips 
when these were going to seed. L?lgu~ populations have been abund
aut in cotton, especially wben the first alfalfa seed crop was maturing 
and being harvested. 

The host plants here mentioned are those on which definite breeding 
records have been obtained. and it is pl"Obable that all the hosts of 
Lygu.s are not included. Of the weeds, winter mustard (Sisymbrimn 
irio L.) and sowbane (Chenopodium m1lrale L.), both winter annuals, 
arC' the most important breeding plants of Lygus during ,January, Feb
ruary, )'Iarch, and April. These two plants are found within and near 
cultivated areas. They occurred in the greatest abundance in the 8alt 
River Yalley and the Buckeye area. Bitter rubberweed (Actinea 
odorata (DC.) Ktze. of the family Compositae) is another important 
host plant for the breeding bugs. It occurred in fairly thick stands 
along the lower Gila River, in Yuma Cmmty, especially in years when 
the winter rainfall was heavy or the river was at flood stage. Lygus 
eli.nis breeds abundantly on this plant, as does L. heS1Jer1.l8, the princi
pal species found in alfalfa. 

Two fall weeds. mnrestail (Erigeron canadensis L.) and slC'nder 
aster (Aster exilis Ell.), have pl"Oduced heavy populations of L!Jgus 
nymphs. The majority of the Lyg1ls pl'esent on these weeds havC' been 
JI1"atensis oblineat1l8, which to date has occurred only in small numbCls 
Ou alfalfa eluring the stage of seed production. LYflus he8peru."I breeds 
()n these plants in small numbers. 

Lygus spp. have bern found to breed on several othrr plants, but the 
distribution of thesr plants WfiS spotted and uSllfilly in small acreages, 
and the numbers of Lygus developed apparently we1"(> not sufficient to 
influence the bug population in nlfalfit. In the PolygoTlflcefle, Lygus 
have been found breeding on dock (Rumex crispu8 L.) and knotwerd 
(Polygonum campor1Lm ~Ieisn. ?). Astragal'u,s diphysus Gray. a le
gume, is host to large numbers of nymphs, but thr plants arc of limited 

http:heS1Jer1.l8
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numbers and scant distribution in the area investigated. Wild helio
tl'ope (Heliotropium c1lrassavicwn val'. oculatum (Reller) Johnston). 
of the Boruginaceae. on which large numbers of nymphs are produced. 
occurred on a very limited area. The majority of the host plants on 
which LlIgus spp. breed belong to the Compositae. In addition to 
those mentioned above. other Compositac on which they breed suc
cessfully are pineapple weed (Jlatl1.caria matricarioides (Less.) Porter) 
crownbeard (Ferbesina encelioides val'. exa1lriculata Rob. and Greenm.), 
Senecio spp., Aplopapplls heterophyllus (Gl'u,y) Blake, and Heterotheca 
8ubaxillaris (Lam.) Britt. u,nd Rusby, although to date nymphal in
festations on these species have been low. 

,Yith the exception of Sisllmbriu7n i"io and Chenopodium murale. the 
indications are that wild host plants have not to date covered a lnrge 
enough acrellge or produced enough nymphs to appear as a factor 
in the infestations found in the alfalfa fields. There are indications, 
however, that host plants growing on ditchbanks in the alfalfa, fields 
or fields of host plants adjoining an alfalfiL field influence the Lygus 
infestation in the u,lfalfa. 

All three species of Lygus under cOl1siderutiol1 have been observed 
on smTeral host plants, and to date the observations indicate that both 
adults and nymphs prefer to frequent the buds, flowering parts, and 
tender terminal parts of the plants. Few Lyaus bugs hu,ve been swept 
from mature alfalfa. or from alfalftt stubble containing little or no new 
growth. whether the stubble resultecl from pasturing 01' from cutting the 
nlfalfn. 

CHARACTER OF LYGlIS I.\""]rRY TO ALFALFA SEED 

The efTect of Lygus bugs on aUnLf:. seed production is of two t,\-pes. 
inj ury to flOWN buds ancl inj my to seeds. The first type is cnused b,\
their feeding and egg In.ying in the young, tender pnrts of the growing 
alfalfa, especiaUy the Jloral parts. \111en they feed on the yotlng t10ral 
buds before elongation of the mcllis, the buds usunlly tum white and 
fail to develop. Such inj med buds fire a totaL loss in seed production. 
and the inj ur,\' has been termed "blasted bwl." In the field blnstcd 
bud can be distinguished from flower fill!. the term "blasted bud" 
being applied to racemes that tum white before flower denloplllent 
has reached the color stage, nnd the term "flower fall" being used for 
the condition in \dlich the flow!'!'s fall after they haye opened. In 
examining sample racemes, nil btlst)l !tttachmcnts of flower pedirels 
which do not show c\-idence of pod denlopment are classed under 
tlower fall. SOI1lC' fields containing high LYUllS populntions hu\-e an 
extremely high percentnge of blasted buds. nlHl the flowers nre not the 
normal color. Figme 1 shows n comparison between fruiting parts of 
normal and injured plants. All tliC' buds on the raceme injured b,- the 
bugs bloomed nbnonnall,\- and lInd the chnrnetNistic white nppearance, 
whereas the buds on the other mceme produced normal bloom and 
fruiting pods. 

Fields havinf>: high LYf/U8 populations usuully containc(l extremely 
Large numhers of blasted buds find failed to pl'Oducc normnl bloom orsct 
of seed. In the fiel(l from which the plant illustrated in figure 1. B. 
was taken o;tly 4 percent of the flowers produced pods. whrreas in two 
other fields III the same area 41 and 49 percent of tilc flowers produced 
pods. 
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'Yhen feeding begins after the lower flowers of the racemes start to 
bloom, the Lyg11S bugs appal'Put.ly destroy only it portion (tlm.'p to 
seven) of the ilowers. These are considered to 1)(' in the localized 
area. close to the feeding puncture of the Lygus where the injlll'Y 
apparently has a. toxic efr('ct on the pln.nt tissue. Carlson's recent 
work 6 shows that Lygus ferdin~ on the fruitillg parts of the alfalfa, 
causes a bl'cak-do\\"ll of the ceUs around the feeding area. If it j" 
very young at the timp it is feduron. the entire l'flceme may he blasted; 

F,,;('UE I.-·Injllry by LYUtts bllgs to alfalfa racena's: rI, lIormal 1)'lfJ~. 1>1"'"11". 
uucl p()c1~: H, bllrls blnst('([ by feeding of th(' bllgS. 

but if it has enlarg('(l to tltp point wherp flow{'l' ('0101' is (,\'idt'llt. only fL 

portion of the f10W{'l' cluster is damagell. This dnfllngl'd portion lIlUY 

be locatpd anvwhcn' on the mcemp. 
The feeding of the' nympho, on the indiyi(luui llow{'l's is ont' of tlw 

mnin fl1etors causing hetH'." flow(,r falL Both adlllts and l1\'mphs feed 
on the voung tn-nIT. which, if damaged, me;l1lS the los,; of '[1 s('('d pod. 

The 5(,('011<1 type'of injury is titP formation of hl'm\'JJ s('pd:; ('tlll:;(>d by 
thE' f('cding of the bugs on the :::pe<is bdore titr,\' ;\/'{' m;ltl1(,('. The 
proportion of brown .::petis \'nrips pOll<;i<ip(';l hly ill dilTt'rell t .;amples. 

5 ('_\RJ.S(I~. JOBS' \\PtLfOJtD. LY(iT" J{~·f' O..U[AI,£ ['0 .\.:.f\Lr.\ [S HF.L\TIOS' TO SEED PROP'"( tIo";. ih('~i~ 
[(;r Ph. D~ ·debr('<'", CniV'. r,r \\"i:o.:f"hn!'tn. 1!t3!J 

http:appal'Put.ly
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\Yhen these bUi!s Wl'l'e confined Oil nll'all',l ill enges th(' prolluctioll of 
goo(l seeds Wt13 greatly dcCrl'flS('ll. ,1111t tilp ])(,I'('elltngl' of browll sl'pd" 
in('l'p,lSed on'r tila t foulld in l"H.!eS from \\' hieIt th('\' we l'l' ('XdUtil'll. 

X 0 dcfinitp [Hllll'tlll'eS are "isi'bt(, on thl' S('l'lls ft';l UpOIl by L!I!llIs 
spp" wheret1::: pentn tomid bugs letl \'C dplilli tc puuctures, Th(' s(,pds 
on whieh LY9!l,'I Illli!S w('rp ObSl'l'wd to f('ed showell n. discolorntioll 
within 34 holll's nftt'r thp fl'p(ting. Exnmill.ltions mud(' at longer 
periods after fe('(lilli! ('('';\lltell. in ';OIll!' (,llS('';, in finding prnlif(,nltiolls 
on thl' ill:-,ide of the pod oPPllsite the daubs lcrt b,\' LY!IUS on the out: 
side, "-hell LY[l1I8 bug3 feed 011 the very young seeds ill thp pod, 

13A 

FIr;r'RE 2.- .\lfalfl1. ~1'('rI,: ,\. XlJfllJai ~..(·d"" larg,. Hllri pltIJllI': Ii, ,11Iait, IrfP!.!'Iiar, 
unci darkl'ued :--f·,·r! ... d:ullaged hy t:w i\·(·diri~ of [.I'/~/4,t bH~~. .' .)~ 

thes!' bPI'OIlH' pap!'I'y ami shrin·l til It \,!'I',\' ,;mall "il.l'. TIll' fl'l'dill!!; of 
L!J!l1l8 Oil pnrtially d('\'plop!'ll :,('('d" (·,lIl,.l' ... lu,.....; of \illbilit \' /llld prodlll'!'''; 
a di,;co\ol'!'c[ tll'!'a dark!'I' than tlt(· n· ... t Ill' tlw ,,('('(I. Thi,; ('IlIHiitioll j...; 
,,!tOWIl ill fi!!;IIn' :2 ill tlrf' 1'(Hnpal'i";!)lI bpi W(,(,1I !!;IHlcl ,.;{'(·d..; llll(l hl'll\\ II 
<s('P(1:-'. 

ECO.\O.\JIC I.\IJJ OHT\.\CE OF LYGTS BlGS L\ ,\1.1-'\1.1"\ :iI-:ED 
PHODL(:Tlf)\ 

{)wil~!.; to tlIp IIl1mb!'r of \'Hl'inhlp [twtnr... tlll'l'(' j,. Btl appnr<'llt way to 

,1l'tl'rmIIlP tll!' nl'tllnl [ll'rcl'ntngf' of dalllilgp r:.111,,!·d hy Lyf/II' hllgs, 
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Variations in the aUalfn plm1ts, in fitrming methods, in the time of 
growing the seed crop, in soil, in weather, aud in moisture all hnTe 
some effect on the normal processes of blooming and setting of pods. 

Losses caused by Lygus spp. Imve been estimltted by comparing 
hea"ily infested alfalfa fields that showed serious dnmnge with lightly 
infested fields that showed no noticeable dal11nge. The difference in 
yield betv,,-een these lws been as much ns 200 to 300 pounds of seed 
per acre in certain fields ill the nren of heayy seed yield. 

Seed production in Arizona amounts to npproximately 6,000,000 
pounds UlUllIally , and at 12 cents per pound, the estimnted a\'ernge 
price for nlfnUa seed obtnined by the growerfi for the 10-year period 
1928-37, the seed crop has a value of $720,000. The iwernge loss, 
figured from the fields uncleI' detniled obsen'a tion, amounted to over 
17 percent, 01' oyer 1,000,000 pounds of seed, which would menn a 
loss of over SI20,0()0 annually in Arizona alone. 

III cage e:\.lJerimellts LygltS damage was e\Ticlent in flower loss and the 
increased numbers of brown seeds. In field observations the pro
cedure followed was to determine the relation between the LygllS 
population and the percentage of flowv/' fall. III 1935, 1936, and 1937 
detailed observations were mnde in certnin alfalfa fields at intel'Yals of 
a week or 10 days to determille the LygllS populations during the 
development of the seed crop. These popubtions were e::;timnted by 
counting the. adults and nymplls cilpturecl in It sbmdard H-inch 
sweeping net. Four s\Veepitlg-s of 25 sweeps eHch. or a totul of 100 
sweeps, were tHken ill fields where the populations were low. In fields 
contHininl! heavy bug populations 5 sweepings of 5 sweeps each, or it 
total of 25 were mnde.•Just pre\Tious to the cutting of the seed crops 
samples of rtlfalftl seed heads were collected from each field lInder 
obselTiltion for microscopie examination nt the laboratory. From 
each seed silmple 50 racemes were examined, and the number of flower;:; 
that produced pods and the number of flowers thilt fell "'ithout pro
ducing pods were recorded. An estimate of the percentage of flower 
fall was thus secured for each field studied, and conel:ition coefficient" 
between Lyg1£8 populu tion ilnd flower fall as shown ill table 1 were 
computed. The population figures used i.n these correlations were' 
the maximums obsen'ed in the respective fields duru11! the growth of 
thp seed crop. These positin correlations indicate n rather close l'P
latiollship between rtbundHllce of L!JOllS spp. and loss of flowers. 

TABI,E I.-Coe.lndents 	of ron'e/ation IJl'in'een thl' nl(mfins ar L'/UIIR .opp. and fall/·n 
alfalfa flowers, )-l(Ina, .Iriz., 1.9.~.i.]~ 

Yp;1r and (,fOp Fipld< r,}'\m~ir'nf fJf 
cnrrrialion 

UIl,; .\'"um;lfr 
First crop ~ 
Second crop 

20 
'J 

.1 ;).q:!±. (\fY)" 
.'.l'l1±.Q.IlI 

First Cr<lr' 1'2 ,lil'l::·,!)"!} 
~ecQnd crop 1\ . ;~J~ -:-' Utii 

First srop ~ 
~~con(l ('fOP . 

• ,13 ±;. rlt16b 
, 'i::m±. 16~) 
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SPEOlES OF LYGUS AND THEIR RELA'fION TO ALP ~LFA SEED 

The higher percentages of flower fall accompanying higher Lygu.s 
populations are shown in table 2, in which 110 sets of field records 
obtained during 1935, 1936, and 1937 are summarized. Although 
populations of 0 to 0.50 bug per sweep probably caused some injury, 
such a population was considered to be low, and was used in the table 
as a basis for determining the increase in injury due to lligher pop
ulations. Observations yielding 9.51 bugs or more per sweep were 
consolidated into one group because there were only a few represent
atives in this class. 

TABLE 2.-Relation between Lygus populations and percentage of flower fall in 
110 sets of field records obtained in Arizona and sOllthern California during the 
years 1935, 1986, and 1987 

I I ; Propor; 
J' 

. . I
j 

tion lost 

Peak Lygus population per sweep Fields : A\"er.age ,!ncrease °17~~ 
sampled fio" er : In lIower, percent

fall fall Iexpected 
~ to set 

seed 
-------,---.--
i Number IPercent I Percent ! Perctnt 

g:~:zg::::::::-::::::::::::::::::::::::::::::::::::::::::--::' ~ fg:~ i ~::=: i 1~:n 
5.01-9.50•.•_.••••••.••••••.•.•.•...•.•_............... ..... 16 G9.0S! 16.581 34.91 
9.51andoyer•..••. _.•.•••••.•••.•...•_•...••_..••.••....•.... _ 9! 78.10' 25.60 , .•13.59 

i \ 

A.s the Lygus population increased, the flower fall increased and 
the pod set lessened. In figuring the economic importance of the 
bugs, the best criterion was considered to be the percentage of loss 
to the part of the crop above the 52.50-percent flower fall in the basic 
group, or the 47.50 percent which could be expected to produce pods. 
Table 2 shows that the number of flowers producing seed was reduc8{) 
53.89 percent as the Lygus population increased from the 0-0.50 per 
sweep to 9.51 or more per sweep. Tile averuge loss for all fields was 
17.66 percent. 

To determine the effect of Lygus spp. on the seeds, bugs were caged 
on newly set alfalfa pods without removing them from the plants. 
At the same time check cages containing no hugs were placed over a 
similar number of pods on the same plants. In these tests females, 
males, and nymphs all reduced the number of good seeds. Thirty
one cages were used, of which 17 inclosed bugs and 14 did not. At 
the end of the experiments the cages containing no bugs averaged 
113.4 good seeds per cage while those containing Lygu~ averaged only 
4.9 good seeds per cage, indicating a destruction of 108.5 seeds per 
cage. In this test 23.35 seeds were destroyed per individual bug. 
From this cage work it was concluded that Lygus bugs were also a. 
potential factor in reducing the number of good seeds matured as 
well as the number originally set. In the cages containing Lygus 
there were also R number of brown se8{ls typical of the damage done 
to alfalfa seed bv these insects. 

Samples were also collected from the detailed study fields and 
examined to determine the percentages of good seeds, brown seeds, 
seeds injured by pentatomids, and seeds injured by Bruchophagus 
gibbus (Boh.). The two classes, good seeds and brown seeds, were the 
ones especially important in this investigation. It is reco~ized that 

2!15!l89-4Q--2 

http:5.01-9.50
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other factors nuty cause brown seeds to appear in the nlfalfa seed pod. 
It was therefore decided to check the relationship between the per
centage of brown seeds und Lygus population. In the second crop 
of 1930 it seed sample from it field showing 8.14 Lyglts per sweep had 
46.67 percent of brown seeds, whereas the seed sample from a field 
showing only 0.054 Lygus pel' sweep had only 2.82 percent. A field 
with a Lyglls population of 2.82 per sweep, which was the only popu
lation intermediate between the high and low populations, hnd a 
seed sample with 36.22 percent of brown seeds. The correhttion 
coefficients for 3 crops, 1 in 1936 nnd 2 in 1937, were ns follows: 1936, 
second seed crop, 14 fields, 0.899±0.0357 j 1937, first seed crop, 27 
fields, 0.3959±0.1654j second crop, 18 fields 0.5195±0.1588. These 
3 correlations were all significant and "were substantiated by other 
field records. These correlations and the obseryation that the 
percentage of brown seeds yaries with the different Lygus populations 
clearly indicnte that Lyglts bugs are a renl cnusative factor in the pro
portion of browll seeds present in the seed samples from the different 
fields. 

Two fields under detniled obsenTation ill 1937 in the same locality 
and season yielded 536 and 165 pounds pel' acre, respectively. Tlie 
peak Lyou8 population wns 0.23 bug per sweep in the high-yielding 
field nne! 7.20 bllgs pel' sweep in the low-yielding field. The culturul 
methods. climate, and soil were similar in both fields nnd the only 
noticeahle difference between the t\VO fields wns in their Lygus POPll
lation. The difference in yield was 371 pounds, which at the 1937 
price of 15 cents per pound meant a reduction of $55.65 per acre in 
returns from the field showing high Ly{]us population. InfonHatiol1 
obtained from the fields studied o\'er n period of 3 years has shown 
that the low-yielding fields wcre not alwn,ys the same from year to 
yoar, but that when the ulfnlfn stnud was sufficient to produce reason
able yields the one factor common to low-yi.elding fields in {'very case 
ohselTed wus a high LYfJll8 infestation. 

SEASO.\"AL ACTIYITY OF LYGl'S 

The population of LYons bugs on alfalfa has shown n wide Yilriatioll 
throughout each veal' obserYed. Their numbers were relatively low, 
usually less than '1 LYfJllS per sweep, lin til lifter ~[n~- 1, in 1935, 1936, 
and 1937. High populations on alfnlfn occurred in ,June, July, August, 
and the first half of September. The maximum population of 20.92 
LlIglts spp. per sweep was ohsen-ecl in August 1936 011 alfalfa in fun 
bloom. Fnless otherwise stated, population records given in this 
bulletin include both nymphs and ndults. After the first of Octoher the 
bugs, in the main. have been reduced to slllall I1mnb('1's in nlfalfa. A 
few of the late-fall re('ords on weeds showed L. ])I'atens'is oblinfat1l8. 
one of the species of minor importance in alfalfa sert! firlds, to be 
abundnnt on Erigeron canadensis and Aster prili8. A few individuals 
of L. hesperus were also captured from these weeds. The peak fnll 
population on these wpeds. taken on October 27, 1036. was 22.88 
Lygus per sweep. 

The adults of LYOllB ha\-e heen swept from alfnlfa, Chenopodium 
murale, or Sisymbrium irio ill small numhers during December, ,Janu
ary, und Februal'~-. This indicittes thnt the adults do not truly hiber
nate in the Southwest as they do in thr ('older regions of the Fllitl'C1 
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States. A. further indication of winter activity is the fact thnt eggs 
apparently continu.,r,d to develop ill the onuies of thEe' femnle during 
the winter months: i .Kine females were dissected ~ll November 26, 
1935, find four cOlltfillled eggs. On December 1, llme more females 
were captured, and foul' contained eggs. Ollly two ff:m«les were 
ctlptUl'~d on December 10, but one of these contained eggs. The next 
collectlOn of femal~ 'Occurred on Janunry 25, 1936, when fom females 
were captured and 'all fOllr contained eggs which appeared to be fulLy 
developed and ready to be lnid. Ten females collected on January 2J 
and 30 were dissected on January 30 nnd all contained opparently 
fully developed egg~. Four females collected in Februnry contained 
fully de\'eloped eggs. 

On JnnUfll'Y 24, 1936, the first nymphs were collected und they were 
in the first and second instal'S. Some indivic1unl history records were 
planned for these early nymphs, and on January 25 they were caged 
individually in the outdoor insectary. One of the nymphs had molted 
and WilS nln!nd y in the third instal'. This record shows that the ellrliest. 
hatching WitS l)t'evious to Jnnuary 24. The first adult emergence from 
the indh-idunl caged !lymphs was on February 27. Newly emerged 
adults werc also observed on this date in the field. 

The winter months of 1936-37 wet'e colder than those of 1935-36, 
and the first nymphal development wns not observed until Februnry 
18. This was 24 da.ys litter than the ellrliest recorded for 1935-36. 
December of 1937 was 5.10 F. nbove the l10rmnl mean itt YmHa, 
Ariz. NYlllphs of the first, second, and third instal'S were fOlUld in this 
area on .Tanua.ry 12, 1938. ObseITations in the Yuma area indicate that 
the Lyglls bugs were breeding throughOllt Deccmber, Jnlluury, and 
February of 1937-38. Some nymphs must ha'n:- hatched before 
Janunl'.v 1, 11)38, as there were nymphs in the third instal' by .lanunry 
12. A fe\\- were ill the fourth instnr when the field observntions wcre 
made on .Tanuary 26, when nymphs of the first, second, and third 
instal'S were also captured. On Februnry 10 and 11 at Yuma, Ariz., it 

few LygU8 nymphs had a(h-anced to the fifth instal', and nymphs iu 
the first, second, third, fourth, lind fifth insturs were swept from 
alfnlfa llnd Si8ymbl'ium i,.io. 

LYGL"S POPL"LATIONS I~ RELATTO~ TO PL·\l\T 

DEYELOPMEl\"T 


In the course of the obsern"ttiollS in Arizona and southem Cnlifomin 
Lyg1£s abuudnnce has ...aried a great deal in alfnlfa during the sen son 
and also at the same time in fields in the same area where the plant 
development was different. LygU8 bugs, in the main, were nlways more 
abundant in the summer than at other seasons of the year. and populn
tions usually llave been the highest when the alfalfa wns blooming. 
Very few haye been captured in nn~- of the sweepingg on a1fa1fn hay 
stuhble, seed stubble, or pasture stubble. The heaviest infestation 
usually occurred in it developing seed crop, as would be expected in 
view of the fact that n. seed crop requires conidernbl~-longf'r to develop 
than does a hay crop. The hay crops were usually cut hefore the 
alfalfa reached the full-bloom stage of devclopmrnt. To correlate 
Lygus populations with plant denlopment. the stage of alfalfa growth 
was noted at the time each population record was made. by use of the 
following classification: i\ew I!l'owth, budding nnd starting to bloom, 
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full bloom, late full bloom, alfalfa maturing, alfalfa mature, and 
stubble. 
Th~ young growth of alfalfa usually harbored mostly adults and 

sometimes a few nymphs. As the plant developed through the young 
growth, budding and starting to bloom, and into the full bloom, the 
Lygus population usually increased as shown in table 3. The aver
age population per sweep was the highest in the full-bloom stage of 
alfalfa development in every case studied except one, the average 
peak population in that case occurring when the alfalfa was budding 
and starting to bloom. The population during the late-full-bloom 
stage of development was less than that during the full-bloom stage 

TABLE 3.-Populations of Lyglts spp. on alfalfa in different stages of growth as 
·indicated by net sweepings from fields in Arizona and SOli them California pro
riucing seed crops 

FIRST AND SECOND SEED CROPS OF 1035, FROM 29 FIELDS 

I ~\ ! 

I i Total i'
, • I adults ."'-verage

Stage o( aHalla gro-rrth Sweeps Adults i Nymphs I and I ~r 

________________________ l ___l___:nymphs :..::.... 

i Number Numb" Numbtr INtlmbtr ; Number
New Ilrowth_•••• __•••_.••____ .. ____. ___ •••••••_••_.: 2,400 606 60 666 ( 0.28 
BuddlDgsndstarting to bloom ..... _••••• _.••••_. __ ' 2,000 1,207 1,5.52, 2.7591 1.38 
Fill! bloom•._._._ •••••• _. ____ •. _..••.• _..... __ ...... ' 3,800 1,917 9.108 i 11,025, 2.90 
I.nteCull bloom_ ......_••••••_.___ ._. ___ • ____...... _.' 3,800 2,436 6,294 I 8,730, 2.30 
~Inturing__.....__......_. ____ ..... _. ____ ._. ___ • ___ ._, 3,400 I 1,562 1,1~21 2,714, O.SO 
Mature....______..._. ____ . __ .. _..____________... _... 2,000 24 I 1/0 I 194, 0.10 
Seed stubble __ . ________ •_____ ........ _........ __ ..... 2,400 i 0 • 0 . 0 I 0.00 

'FIRST SEED CROP OF 1936, FROM 22 FIELDS 

~ew growth •• _. __ ••_____.......... __ ...... -....... "1' 4.100 196 ! 100 ' 0.072 

Budding and starting to bloom ..___ ........______ ••• 3,600 1,149 2.932 , 1.134
4,~1
Full bloom..........______......_..__ ... _... __ •••••• 4,000 2,361 1 6,912 j 9.273 2.31!l
Late (ull bloom_ ....__. __.._._.... __ • ___ ... ________ .. 2,200 1,747 1,208 I 1.343 
~Iatuting .... ___. ____....__....__..__ • __......._____ • 2,400 382 586 • 2'~1 0.403 
~fature .• __ •• ____...__•______•••• _.. ____ • _..... _••__.! 1,200 26 1 291 M 0.046 
Seed stubble_ ... _.......... ________ •__.. __..__....__ •· 2,200j 4' 01 4 i O.OOlS 

~ l 

SECOND SEED CROP OF 1936, FROM 14 FIELDS 

New growth ............ -.- .... -.........-..--- ......- i. 2,000 964 52 016 0.008

1. 

1,500 1,019 .'i,416 . 6.435 4.290 
Budding and startmg to bloom .......__________ ._._., 1.700 1,126 1.8H' 2,970 1 1. 747 


r~~~1fbl;;om~~:~~:::::::::::::::::::::::::::::::::! 1,500 1,672 1,41S 3,090 f 2.060 
J\IaturJng..________________ . __ .....--... ---..... --••' 3.000 I 1,714 1,200 2,914.,. I 0.971
Seed stubble ...... __._ .. __•____ .... ______ ..____ ...... ) 1,500 , o , 0.0023. 

I 
~ 

FIRST SEED CROP OF 1937, FRO}! 'Ii FIELDS 

New growth ____ •• _..._____ .. __ •• _....___ .. _•• , ...... : 4,200 ! 97 59 156 
. 
I 0.m7 

Budding and stnrtin~ to hloom .... ______________... _, 5,~00 I 768 r 1,708 2,476 0.467
Full bloom __................ ___ ••___ ...__.. ________.: 5,200 I 2,342 i 8,631 10.973 2.110
Lato full bloom. ____ ._•• __ ._.___ •. ___ .. __•________... 4,400 t 2,531 f 4,209 6,740 1.532 
Maturlng__ •• _____._._._. _............... _____... _... ' 3,400 f 1,831 3,317 0.9761,~;
J\Iatur~____ ....._....._.. __... , __ •. ____ •_____ ••_... __ ' 1,!lOO i ZOO 618 0.325
Seed stubble ............. ___ ........ __ . _________ ,._., 3.400 I 26: 2 28 0.0082 

SECOND SEI:Ll CROP OF 1937, FROM 18 FIELDS 


New Jlrowth ______ , ... ___• _____ •_____................ : 26 1,261 : 0.467
1,235 'Ii
BuddIng and startlng to bloom •• _............. _. ___ •· 2,523 4,933 7,456 , 3.389 

Full bloom __ ._......._...._.. __ ..... ___ .....____..... ' ;;::2,700 

2,300 II 2,826 , 5,120 7,M6 ! 2.8.17 

1,.5(H t 3,503 5.007 2.177~r!r~~~g~~~~::::::::·.:~:::::::::::::::::::::::::::' 2,300 965 I 6H 0.700 

2,000 14-3 f 48 l'ml 0.095~!:~uit~bbJe:::::'.:''-.:::::::::::::::::::::: ::: ::::::: I 1,800 I 4, o 4 0.0022 
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in every cnse. In some individunl cnses the penk populn,tion occurred 
in a different stage of pinut development from that shm\'1l by the 
average of nIl the fields studied. The increasing popull1tioll which 
followed plal1t development up to and including the full-bloom stnge 
apparently was largely due to the hatching of n:ymphs from the eggs 
Inid by adults present during the mtrlier stages of plnnt de\-elopment. 

As the plant development passed from the late full-bloom into the 
maturing stage, there wns a rapid decrease in the Lygu8 population, 
wluch was extremely Io\\-in the seed-crop stubble. An occasional bug 
wns swept from the seed-crop stubble when the sweepings \vere made 
immediately after seed cutting, but not a single LygU8 was captured 
in sweepings made on the dry stubble severnl da;ys after the seed 
crop was cut. 

The Lygu8 populations were estimated in 1935 from several selected 
fields which were swept at fnirly regular intervals. As only a few 
sets of observations were made on the second crop, they were included 
with those mtlde on the first crop in summarizing the data as presented 
in table 3. 

The procedure followed in 1936 was similar to that used in 1935 
except thl1t the sweepings in each field were made at weekly intervals 
during the development of the seed crop. Enough fields were selected 
i..'1 1936 to provide for a sepnration of the records of the first and 
second seed crops. The Lygu8 population in relation to th" stnge of 
alfalfa development was very similar to that observed in 1935. The 
full-bloom stage of development had the peak population. No bugs 
were caught in the sweepings from the seed-crop stubble in 1935, 
whereas 4 bugs were captured in 2,200 sweeps in the stuhble of the 
first seed crop of 1936, !wd 3 were taken in 1,500 sweeps in the stubble 
of the second seed crop. The av"ernge population per sweep was 
slightly different for the different stages of plant development. but all 
3 sllmmaries show similar trends in the LygU8 populations in relation 
to the stages of plant development. 

'rhe records of LygU8 population in relation to alfalfn plant develop
ment in 1937 were obtained by the same procedure ns was used ill 
1935 and 1936. 

LygU8 population trends in relation to plant development were the 
same for the first crop of 1937 ns those found for 1935 nnd 1936. In 
the second crop of 1937. howeyer, the budcling-and-starting-to-bloom 
stage had the highest nveruge population of any of the difl'erent stages 
of plnnt development. This was apparently due to an curly infestlltion 
of the second crop by bugs held in the fields by the growth of lleW 
shoots from the plant crowns before the first seed crop was harvested 
nncl by additional adults attructed to the fields ill Inr!!e n limbers by 
unusually enrly new growth after the harvesting of the first seed crop. 
:Many first-instill' nympbs were present within 2 weeks nftet· the 
migration of the new adults into the second crop. In one field tlle 
nymphal population alone amountpd to 13.76 per sweep. which is n 
very high infestation. L?/YU8 popu1a.tions on the plants in the other 
stages of development followed the trends recorded for the other 
crops and years. 

The population in the mature first crop for 1937 averaged 0.325 hug 
per sweep. which was the highest observed in any crop of mature 
alfalfa during the 3-year period, and wus apparently due to the early 
growth of new shoots before the first seed crop was hll1'vested. TIl(' 
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population in the Recond crop of 1937 at time of maturity, following 
the high population of 0.325 bug per sweep in the mature stage of 
the first crop, was only 0.095 Lygus per sweep. 

PERCENTAGE OF EACH SPECIES OF LYGUS IN THE FIRST 
SEED CROP 

Observational records during the development of the seed crops in 
1935, 1936, and 1937 indicated that Lygus hesperus constituted a high 
percentage of the Lygus bugs taken. "While no definite counts were 
made, L. hesperus was observed in the field studies of 1935 and 1936 
to be the predominant species of Lygus in the alfalfa fields during the 
production of the first, or main, seed crop. 

In the field observations during1-Iay and June 1937, when the 
first seed crop was. developing, adults were captmcd for determination 
of species and calculation of percentages. During May, 763 adults 
were captured from the alfalfa fields examined in th.e Salt River 
Valley, Buckeye, Arlington, Mohawk, Yuma, and Bard districts of 
Arizona. Of this number 93.18 percent were Lygus hesperu.s, 5.9 
percent L. pratensis oblineatus, and 0.92 percent L. dis'U..~. During 
June, 928 adults were taken, of which 88.15 percent were L. hesperus, 
9.91 percent L. pratensis obiineatus, and 1.94 percent L. elis'Us. 

LIFE HISTORY 

)fo extensive, detailed life-history work on the different species of 
Lygus was attempted in these studies, as the life histories are already 
available in the literature. Shull investigated the life histories of 
L. hesperus and L. elisus (.9), and Crosby and Leonard (2) and Hase
man (4) have published on the life history of L. pratensis oblineatus. 

The life-history work at the Tempe, Ariz., laboratory consisted in 
checking the general effect of the locally prevalent high temperatures 
on the incubation period of the eggs and the duration of the instal's 
of Lygus hespel'1l8. These two phases of the life history showed a 
similarity to the same phases as observed by the other authors. The 
high temperatures served to decrease the length of the developmental 
periods. The incubation period of the egg was relatively long in 
comparison with that of instal' development. Of the five instal's, the 
fifth required the longest time, the first instal' was next in length, 
and the second instal' was the shortest. 'rhe second, third, and 
fourth instal's all averaged about the same length of time. 

INCUBATION PERIOD OF EGGS OF LYGUS HESPERUS 

Incubaidn records were obtained from eggs deposited in growing 
alfalfa plants. Plants in the field were caged several days prior to 
the introduction of the females in order to allow for the hatching of 
any eggs that might have been previously deposited in them, and any 
nymphs so hatched out were removed. Females of Lygus hesperus 
were caged on the plants for 24 hours for egg deposition. Records 
of the incubation periods were calculated to the nearest day. The 
tests were continued during July and August 1935, and 52 incubation 
records were obtained. Four eggs hatched in 7 days, 28 in 8 days, 
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1(3 in 9 days, 2 in 10 days, and 1 each in 11 aud 12 days; the average 
being 8.44 days. Temperature readings were obtained from instru
ments in a standard Weather Bureau shelter. The aVerage mean 
temperature during the period covered by the incuba~ion records 
was 85.5° F. The range in the daily mean temperatm"e was from 
a low of 78° to a high of 92°. This range apparently had no effect 
on the length of the incubation period. 

INSTAR DEVELOPMENT OF THE NnlPHS OF LYGUS HESPERUS 

The nymphal records for certain instars of Lygus hesperus were 
obtained throughout most of the year. During August and the 
first week in September 1935, complete records of all instars were 
obtained for 35 individuals caged on alfalfa in an outdoor insectary 
near the standard weather instrument shelter. These records are 
given in table 4. i,Iany of the nymphs in other cages died before 
completion of all five instars, and the records of the.'!Ie specimens are 
not included in the summary given in the table. The average mean 
temperature during these observations was 85° F. 

TABLE 4.-Length in days of nymphal instars of JJygus hesperus rear~d from egg to 
adult during August and early part of September 1935, Tempe, Ariz. 

[Average mean temperature 85° F.J 

Time for development 
lnstor 

!,Maximum ; ;l.linlmum t A"eroge ! :l.~ode 

First•.••••••••.•••.... ,...•.. 
Second ... 
Third .. ' .. 
Fourth... . ... __ .. 
Fifth .......... .. -

i 
I 

i 

3.00 I 
3.00 : 
3.00 l 
3.00 : 
4.00 : 

2.00 ' 
].00 
1.00 
1.00 
2.00: 

------

TotaL.............. ' . 16.00 7.00 

Records were also obtained for many individuals that had been 
collected in the field and had completed one ins tar or more in the 
outdoor insectary cages. These records are summarized in table 5, 
together with the average mean temperature's prevailing during the 
respective instars. 

Table 5 shows that the rate of nymphal development genernlly 
varies directly with the temperatures. \\11en the average menn 
temperature was below 60° F. the nymphal development was very 
prolonged. The small number of records nt the lower temperatures 
wns due to the fact that observatiol's at these temperatures were 
made during the winter when thenynpbs were scarce. Tbis scarcity 
of specimens also would account for tll(' fnct that DO very uniform rate 
of nymphal developnH'nt at the lower temperatures was evident. 
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TABLE 5.-The number of days for nymphal development of Lygus hesperus and the 
average mean temperatuTe of each period, Te1llpe, Ariz.

.".\.veruge
Specimens Leng!,", of mean tem. Instar period perature 

---------------------I ---_.IKumbtr! Dav. I F.0 

FirsL••••.•.•••••••••••••••••••••••••••..•••••••••..••..••••••.•••.. ,{ ~~ I j: !l fg

Ij Ml r ~Ug, 21 3 7&.28 
Second............................................................ , ~ I ; I ~:~ 


, 1 I I! ! 54.30 
18 ~ i 84.13I 44 II . 82.77 

; 15 3 ! ;9.36 

Third···--···....•·••......••..·•••.. · ..•••••..· ..····-··..••..···>·1 IIIi' ~:~ 
I 51 l Ig gg~

! 11 52. 90 
, II 12 51.30 
; I~_I 13 52. 50f,!. 

1 85.15 
35 2 8-1.09 
30 3 ;7.63 
14 4 iI.OO 
3 5 67.20 

Fourth .......................__ ......__ ••__................... ' ••. 
 i 1 ~ ~f.!g
4 I 10 . 53.00 
31 II! 54.80 
:2 12 ,;2. 90f 

19 50.80! ! 2 88. 10 
~:j ! 3 ' 83.93 
33f 4 81.11 
]i i ;; 69.55 

6 6S. 03! ' 7 ; 6t.IO 
3 g. 6.1. ;0 

Fifth .................... ' ••• ' " ................................j 3 9 59.30 
11 10 51.50 

I J' 12 57.30 
3 : 13 51".30 
1 14 5;.40 

I 
1 15 53.90 
1 , 16 : 56.30 
1 , 31 : 47.10 

I 

LOCATION OF LYGUS EGGS IN THE ALFALFA PLANT 

It was realized that the location of the e~g puncttu'es in the alfalfa 
plant might have a bearing on the setting of seed. Considerable 
attention was therefore given to the location of the eggs under field 
conditions. They were always fOlmd in the younger, more tender 
growth of the terminal part of the alfalfa. stenlS unci were most fre
quently located in the bud clusters and internodes. Alfalfa sterns 
were selected for examination in the detailed studies from screen cages 
in which Lygus adults were fairly abundant. All dissections were 
made under the binocular microscope, and the numbers of eggs were 
recorded as found in the following parts of the alfalfa plant: Flower 
buds, internodes, nodes and n(}ar nodes of the sterns, leafaxils, and 
rachises. No eggs were fOUD.i1 in the leaves or leaf petioles. Of 138 
eggs dissected out 44.9 perc~nt were found in the flower buds, which 
were the preferred location for oviposition as well as the potential 
source of the alfalfa seed. The nymphs hatching from these eggs 
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were thus in immediate prmdmity to the seed-producing organs of 
the plant, on wllich pa~'t tl,1e,Y normally feed, The mlllhers of eggs 
and percentages found ill (hfferent parts of the plant are sUIlul1arized 
in to,hle 6. 

TABLE G,-Location, number, lind perce'lltlige of eggs of Lyglls spp. fOllnd in 
different parts of the lIlfalfli plllnt, Tempe, Ariz. 

Locution Eggs 

I ' 
! 11'11 mber i Percent 

Flowerbuds ••.•. _••• _......................................................... , 
Intcrnouesofstem............. ".. ... . .. .......................... __ .... 
Xodcs and near nodes of stem... ____ .. ..... ..... ..... ....... ..... .. ......... 
Learnx,ils ...... _______ ._. __ .............. ,.. • . ....... ". ..... .......... 
HnchiS(·s ........._____ ..... ___ ........ ..... ....... . .................."..... 

6~ 
34; 
20 
12 
10 I 

H.g 
24.; 
H.5 
R i 
;.2 

138 100.0 

~ATVRAL E.NE~UES 

:No par!1.~ite of the ndult, nymph, or egg of Lygus hns beellnot.ecl to 
date. Pre(btors observed feeding on Lygus nymphs were the Hemip
tera Geocoris spp. ilnd .Xabis jervs (L.), the ant Formica perpilosa 
WhIr., and two species of spiders. Formica perpilosa, which was 
observed netlr Hemet, Calif., in the survey of 1937, was the only 
predator found to date which has noticeably reduced the numbers of 
Ly[}us nymphs in nny urea. It was noted that nymphs of Geocoris 
spp., especially G. pallens Ynr. ciecoratu8 Uhl., markedly increased in 
numbers where the LygU8 nymphs were abundant. -

CO:NTROL 

Promising clues obtnined from the detailed field studies a1'e being 
followed to determine whether or not the.y may lead to n, practicn! 
menns of control of Lygu8 bugs. One of the most prnctical appeurs 
to be that of lmiformity throughout whole districts in times of starting 
und harvesting the seed crop. In the nrens studied. the fields with 
the highest infestations of Lygus hugs usuully were those producing a 
seed crop at n different time during the growing season from the 
majority of fields in the neighborhood. Not only do these "out-of
time" fields themselves become severely infested, but as they matm'e 
the}~ usually become sources of dispersnl of LyguB to other fields. 
Lack of uniformity in time of cutting both hay and seed crops appenrs 
to be by fur the most important fnctor in the development of serious 
LY[}llB iufestations in see~-producing distriets. 

In some fields where It wns known that very fe\\- nymphs were 
present, udults have been known to increase fivefold to sevenfold in n, 
period of 10 days or less by influx from other fields. Apparently 
these were heavy migrations of adults into fields of alfalfi1 from 6 to 
12 inches taU, becnusr of reduction in their food supply by the cutting 
of nlfalfa hn,y in nearby fields. It uppears thnt if all the fields in It 

neighborhood could be cut I1t approximately the snme time, LY[}1l8 
damage to the seed crop throughout the area would be materially 
lessened. In the A[ohawk area there was a remarkably uniform cut
ting program in 1930 and 1937, unci few fields suffered hel',vy losses. 
In 1938, on the other hand, the seed crop in different fields was started 
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at different times between April 1 and May 15, and the yield per acre 
that year was approximately 50 percent less, and the Lyyus popula
tion was over four times as great as in the previous two seasons. 
Several practical difficulties interfere with a uniform cutting program, 
hmvever, and to date no other generally applicable control measure 
has been worked out; hence, no report can yet be made on this paTt 
of the investigation. . 

SUMMARY 

Three species of ElIgus are distributed throughout the mnin alialfa
seed-producing areas of Arizona and California, where they seriously 
reduce seed yields. The chief damage has been to the floral parts of 
the alfalfa plant prior to the formation of the seeds, and to the imma
ture seeds. 

Lygus bugs breed on a number of different cultivated and wild 
plants, and weeds. Alfalfa, cotton, and sugar beets are three of the 
cultivated plants on which large numbers of Lygus have been captured. 
SiS1jmbri1tm irio and Ohenopodium murale are two important host 
plants for spring breeding. With the exception of these two, the 
native plants on which LlIYus bugs breed apparently have not influ
enced the population of Lygus in tho alfalfa seed fields. 

The preferred habitat of Lyg1lS is the tender terminal part of the 
alfalfa plant, particularly among the buds and flowers. 

Significant or highly significant positive correlations between esti
mates of Lygus populations and flower fall in the six alfalfa seed crops 
produced in southern Arizona and southern California during 1935, 
1936, and 1937 indicate that Lygus bugs seriously injure the flowering 
parts of the alfalfa plants. 

Cage experiments have proyed that Lygus bugs affect the seeds by 
causing them to turn brown and in many cases to shrivel up und 
become papery. The average destruction per individual Lygus in 
the cages was 23.35 seeds. Samples from 3 seed crops in 1936 and 1937 
showed significant positive correlations between the percentage of 
brown seeds and the Lugus populations.

High Lygus populations on alfalfa occurred in June, July, August, 
and part of September. Adults were swept from alfalfa during every 
month of the year, although the numbers were low in November, 
December, ,January, and February. Dissec.tion of the female ovaries 
during the winter months showed that in ,January the eggs appeared 
to be fully developed and ready for oviposition. 

Population counts during 1935, 1936, find 1937 showed that Lygus 
populations averaged highest in the full-bloom stuge of plant develop
ment with the exception of the second crop in 1937, when the high 
population occurred in the blldding-and-starting-to-bloom stage of 
plant development. The stages of new growth, maturing, mature, 
find seed-crop stubble have on the average harbored relntively low 
populations of Lygus. 

According to obsen-ations, LYfJU8 hesperu8 was the main species of 
.LYYUB present on filflllfa producing seed. In the records for :'I[ay and 
June, the period during which the first sced crop is usually grown, 
L. he.sperus constituted 93.18 percent and 88.15 percent, respecti ..-ely, 
of the totul numbers captured. 

The average incubation period of eggs of Lygus hesperw~ in .July 
and August 1935 was R.44 dnys. The ayeragE' nymphal d<"clopment 
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for each instal' when the average mean temperature was 85° F. was 
as follows: First instal', 2.69 days; second instal', 1.69; third instal', 
1.74; fourth instal', 1.91; and fifth instal', 3.37 davs. 

The eggs were always found in the younger, more tender growths 
of the 	terminal parts of the alfalfa stems, and were most freq uently 
located in the flower buds and internodes of the stems. 

The only natural enemies observed attacking Lygus bugs were the 
predatory Hemiptera Geocoris spp. and Nabis ferns, the ant Formica 
perpilosa, and two species of spiders. These have been observed 
attacking only the nymphs of Lygus. Little reduction in the numbers 
of Lygus bugs by their predacious enemies has been observed. 

Lack of uniformity in the time of cutting the alfalfa appears to be 
a factor favoring heavy infestations of the bugs, and if all the fields 
in a neighborhood could be cut at one time the damage might be 
materially lessened. This was demonstrated in the .Mohawk area in 
1936 and 1937. 
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