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Abstract

Prct l ispersal  seed predi l ion Nas r  easufcd ' iu ' ing rwo growing i 'as on:  tu ls t rogt |us J iL ipes Torr '  and "1 paroni i  Dougl '  in

"" , r* i  t - ] , "g"r .  r ' , , , t ,1"1i1 and weevi l  larrac wete i ic  p ' i 'u11 ' " "d p*dot ' rs  on '1 l i l ipes t 'arvae consumcd 93 and 62 perccnr

, i t l ' " * " a - " p i n  l e 8 0 a . d  l e B l ,  r e s p t c t i , " l l  r " r a L J  l . ' i ' a '  " r '  t h '  r ' l l l i "  q ' : ! . i : "  o n  ' l  p a r s A i i  s e e d s  F o n v s e v c r

anr l  82 perceni  ot  the roLal  seed ' 'p  *"1 ' " i  pr t ' l isp"r ' r  prudar ion rn loHU Jful  l ' rgL '  respeci i re lv '

lntroduction

An important rolc of legume sced predators in

p lan t  ponu lu t i on  [ , i o l oq r  mar  L '  l he r r  c f fP '  l  on

na tu re l  co lnn i za t i , n  r a l es  (Ha rpc r  l a?7 )  l t  m . r '

a l so  hp  re l e \an l  l o  p \am ine  l he i r  e f f ec l  un  r ra l i \ ' .

seed reserves used for art i f ic ial recolonization'

While cvaluati l  g tht '  feasibi l i tv of reestabl ish-

i n s  o r i g i n a l  p l r n t  c o m n t u n i t i c s  o r r  d e t e r i o r a t e d
po " r r i o ;  o f  r h "  J , ' hn  Da l  Fu ' : i l  Bed '  \ a t i ona l

i{onument irr  eastcrn 0regon, fruits of ntany forb

and shrub spccies ncre found to be preyed upon

b-v insects. Avai lable lat ivc seed sourccs r lerc

therehl severel;_ reduced.
The magnitude of seed loss duc to predators

has been aeterl  ined in onl l  a feu taxa. Lepi-

dopterans (Ehrl ich and Raven 1964, Brcedlovc

uni Eh.l i"h l9?2, Green and Palmblad l9?5),

hem ip te rans  (Green  and  Pa lmb lad  1975 ) ,

bru"hids (Jun""tt  1969, Center and Johnson

l9?4), and cucl ionid beetlcs (Platt el al.  19?4)

have been cired as avid legume sced prcdators'

A studv rvas underlaken betwecn 20 Apri l  and

25 June, l9B0 and 198l to ( l)  ident;f !  predisper-

sal seed predators, (2) determinc the ertent of

insect pr;dal ion. and (3) note thc stage of gronth

aod s"""on in which predarion occurs on t$'o

native perennial Astragalus species. These

species r lerc choscn for study due to thcir relat ire

i m p o r r a r r ' ,  i n  t l r e  u n J i . t u r b e d  t ' q c l . r l i o n

component.

Study Area and Methods

Thrcadsi lk rni lkvctch ( lstragalus f lrpes Torr ') ,

a tal l  hcrbaceous plant with nulncrous racemes

and glabrous thin-ttal led pods, is forrnd in the

sagebrush zone of northcrn Nerada, southern

Idaho and easlern Oregon (Barnebv 1964).

Woolly-pod milkvctch Ql stragaLus purshii D o:ugl.)

is a lou acaulcscent taprootcd plant wlth cotton)

pubescent pods. The latter spcc;es is variablc and

ha .  man r  r . r ce -  r n i t h i n  t he  l r l t e rmoun t i j i r t  r eg iun

, , 1  t he  $ r . s l e rn  |  .S .  lBa rn "L '  l a64 )

The stud,v area was located rvirhin thc John

Da,v Fossi l  Beds National Monument in eastern

Oregon. The steep rugged topograph--v is dis-

sected b-r the John Day River and the elevation

ranges from 600 to 1200 m. The semiarid region

has an average precipitat ion of 30 cm a year vith

the majori ty fal l ing as rain during November

through Apri l .  At 'erage temperahrre for the

spring-summer season is l5.5oC and 40C for the

fal l-rvinter months. The vcgetation, t lpical of the

sagebrush biorne, is dominated b,v Wloming big

sagebrush (1r[enisia tr i .dentata subsp aryotr

i ngen . r s  Be ' t l r ) .  \ ! es l . r n  j un i l , c r  Qun ipe ru t  o r

cidental is Hook.), and bluebunch wheatgrass

(Agropyron spicatum (Pursh) Scribn. and Smith)'

Much of thc area has becl invadcd b,v cheatgrass

(Bromus tet:Lorun L.) and broom snake$'eed

(X ant ho c e phalum sorol l trae (Pursh) Shinners) '

Three sites r i thin the morlumenl l !ere chosen

to studl each of the trvo AstragoLus species On

each study site 25 plants ere randomlv selectcd,

tagged and numbered consccutivelY 
' fhe 

same

sites rvere monitorcd in both 1ears, but dif ferent

i ldividual plants l tere sampled each year. Each

' th is  research sas a cool , . rat i re f11o.r  ant l jo in l ly  suppof lcd

bv tbc USDI,  Nat i { ,nal  l 'ark S.rv ice,  John Dar f 'ossi l  I l r t ls

N"r i . "a l  \ lonumenr and thc Easrerr  Oregon Agr icul ture

Research Center,  jo; i rh operated br  thc Oregon ' {g ' icul rural

Elper iment Srar ion and U S. Departrnent  r ) l  Agr icul ture '
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site was visi ted at least once a wcck during the
growing season, Apri l  through June. Phenology,
nurnber of f lowers, numbcr of nondamaged and
damaged pods (those with a small  hole in the
pericarp) were recorded for cach plant. Irnmedi-
ately prior to abscission, al l  of the damaged and
nondamagcd pods were col lected and the number
of seeds in each pod counted. Abort ive fruits were
not included in the seed total.

Seed potential/m'zand actual seed survi lal /m'
were determined for both spccies. Seed poten-
t i a l /m 'was  t he  p roduc t  o f  t he  mean  number  o f
seeds per nondamaged pod artd the rnean number
of pods/mt. The nean number of seeds surviv-
ing per plant rnult iplcd by the number of
plantshnt est irnated actual seed survivaltm'. Per-
cent seed success was estimated by dividing sccd
potential into seeds survived.

Three l0 m l ine transects (Canfield l94l)
were used to measuro cover of both lslragalus

species on each site. Al l  transects wcre located
in relat ivel,v unifbrm arcas. Rectangular plots,20
x 50 cm, lere placed at I  m intervals on each
transect to determine density. Plant dcnsity
measurenents erc uscd to calculate seed poten-
t ial /m' and seed suri . i \ .alhn'?.

Regression analvsis werc used to determine
if secd predation lelel was related to the total
number of pods pt 'r  pl irnt.  Seed survival rales,
thc total nurnber of f lorrers, undamaged pods and
damagec l  pods  pe r  p l an t  be tween  l 9B0  and  l 98 l
were r:ornparccl usiDg the Student t-test.

La rvae  o f  i nscc t  p r cda to rs  $e re  co l l ec ted
from fruits of nearbl . lstragdLus plants and
preserred in ?0 pcrcerrt cthanol. Addit ional lar

vac $ere reared into adults Ibr identi f icat ion.
Other insccts observed on lstragalzs species
were col lected and later mounted and ap-
propriately labeled. Specimens rvcre identi f ied
and storcd at the 0regon State Universitv En-
tomologl NIuseun.

Rcsults

In l9B0 and l99l,  A. Ji l ipes pods rvere attacked
by microlepidopteran larvac (Iorl icidae). Weevil
Iarvae (Curculiontdne) rvere also found in the seed
pods in I98l.  No attempt was made to dist inguish
, Jamrge , "au - . J  L r  t h r  t r no  i r r sec t  g ran i r " r " . .

In 1980, predation withinl. f lpes pods was
init iated short l-y alter l5 May (Figure 1), and
within 15 days evidence of pod entry was re-

corded in over B0 percent of the fruits. No fur-
thcr predation occurred after mid-June. In l98l,
both pod devclopment and active seed predation
occurred over a longer t imc sPan.

The percent of seed urop consumed by insects
decreased from l9B0 to l98l (Figure l) .  Less than
7 percent of the potentiai secd crop survived pre-
dispcrsal insect predation in 1980, whcrcas
a lmos t  38  pe rcen t  o f  t he  sccd  su rv i ved  i n  l 98 l .
Athough the numbers of damaged pods pcr plant
increased in l98l,  thc total number of pods per
plant increased and proport ionatelv fcwer pods
rvere damaged (Tablc l) .

Creen and white microlepidoptcran larvac of
the lamily Pyralitlae vrere observed in l. pzrslii
pods. Aduit pyral id nroths oere not observerl
oviposit ing, bul eggs 1{ere found attached to the
pericarp of the pods. Larvae borcd holcs througlt
t he  immatu re  pods  and  consumed  deve lop ing

roo

Figore L Per.enr.1.nrdsol i is / i l rper pods damaged in 1980 rrd
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seeds. In most pods, larvae fed on al l  seeds vithin

the fruit .  No pupae were found in the pods,

therefore, i t  was assumed pupation oLrcurred in

the soi l .
Astragalus purshi i  fruits were developing and

pryal id eggs rvere observcd b1 earl l  N' lay (Figure

2). By 12 June the nunber of damaged pods had

peaked. Activc seed predation and phenology oi

A. purshi i  pods was observcd oler the same

per i od  o f  t ime  i n  l 9B0  an t l  1981 .

ao

3 e o

pods damaged dccreased in l98l lbr lroth
spec ies .

The impact of seed losscs may vart from

species to spt 'cics (Crawley l9B3). Both lstragolus
iue  pc renn ia l s  no t  dependen t  on  cu r ren t  seed
production. LongJired seed banks, rcpeated
rcproduction and rnixerl-agc stands enable these

species to persist (Cohen l968). Howevcr, sccds
are the major means r-rf  higher plant dispersal and
co lon i za t i on  (S i l ve r t onn  1982 ) .  By  reduc ing  t he
density of the seed crop, prc-dispersal seed
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Figun'2.  Percer l . '1 \ r r .4alzsprrs i r i  pods danaged in 1980 and l ' lUl

Fewcr sced pods of , ,1. pzrslr i l  verc preyed
upon in l9Bl (Table 1). Forty-st 'vcn percent of

t he  seed  c rop  su rv i ved  i n  l 9B0  and  82  pc rcen t

i n  l 98 l .  Bo th  t he  t o ta l  number  o f  pods  and  t he
number  o f  dan ragcd  pods  dec reased  i n  l 98 l .
Howeve r ,  t hc  number  o f  da rnaged  pods  sho*ed
a greater decrease. As i  1. Ji l i .pes the number
of damaged pods on indiviclual .1. pzrsAii  plants
within,-r 'cars increased proport ionatel l  with total

number  o f  pods  pc r  p l an t .

Discussion
lnserl  sccd predators \ \ 'ere associated $ith large

reduction-s in sccd crops of,1.f i l lpes i tndA. pur

sl l i .  In both spccics the nurnber of f lorers per

plant was not -. igni l ic irnt l)  dif ferent bclrveen
lea rs .  I I o *eve r ,  t he  t o ta l  number  o f  pods  on  an

ind i r  i dua l  p l an t  s i g l i f i can t l l  i nc reascd  i r t
,1. f l ipes and dccrcased in,?. purshi i  i l  l9B0 and
198 I ,  r cspcc t i veh . ' l ' he  p ropo r t i on  o f  t o ta l  seed

1 9 8  |
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predators alter the pattern of seed dispersal. The
distance in lvhich successfui natural colonization
lnay occur is rcduced (Harper 1977).

Many other faclors also reduce the potcntial
for natural colonization of nativc specres on our
wcstern rangelands. Undisturbed stands of nativc
communit ics are few and f irr  between. Exotic
species of lcn outcompete the nirt ivcs for a!ai lable
soi l  moisture (Hatr is 196?). Somc mcarts of ar-
t i l ic ial reseeding is nccessarr to enhance thcse
na t i ve  spec ies ' su rv i va l  and  t o  r c tu rn  t hese  l ands

to  op t imum p roduc t i v i t y .  Due  to  rnscc l  secc l
predation, dependence on rvi ld seed sources for

rcregetation efforts is probablr inadequale and
unrel i i rble.
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