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Abslract

Nesting ecology of Mor.tning Dows iZeuidrta nacn rd) *as studied in three orchard typ€s
rvhich received di f fer ing levels of  human management and containcd t rccs of  d i f fer ing f ru i t  type.
age, and gro*'th-form. The orchard receiving only moderate levels of hum.rn managemeor bad
thc highcst dcnsity of ncsting doves. Pruoed, apple+tandard t;ees between 20 and 17 years o1.l
werc thc preferrcd ncst trecs, presumably becausc of thc abuodance of horizontal limbs for nest sites.
The peaks of nesting anil nestiog success ecurrcd during July. N€sting highcst in drc
cui tured orctrard,  much Lrwcr in the semi 'cul tureci  orchard,  and zero io thc feral  orchards,  wi th
thcse differcnccs anributcd mainLy to thc diffcring levels of human a(tivity. Nesting success was
highest in rhe olcler, apple-standaril trecs, and lorvcst in the non-applc fruit trces and younger,
apple-dwarf trees. Thc avcrage number of young producetl per pair variecl from none to 1.1.

lntroduclion

I{arr i .s et d. ( i961) and Caldrvel l  (1964), rmonll  others, have noted that Mor.rroing

Dcrtes (Zeurid*tt tntcto/trtt) shorv nest site preferences for cettain tree species. Oliver
(1966) and Zeigler 1.1911 ) sugl lested thar fruit  type. age, ancl grox'th-form of fruit

trees are importenr facrors in <iove nest si te selection in orchards. To our koowledge, no

one has scudiecl Mourning Dove nesting ecology in otcharcls receiving dif fereot levels of

lllanagemeot. This paper conpares the nestins ecology of Nfourning Doves in thtee

markedly dif fetent orchard rypes (culturcd, semi'cultured. and feral) and examines
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differences in nesting deosir ies and nestins success *, i th fruit  type, age, and tree growth-
form of fruir rrees.

Study Area and Methods

Field rvork rvas conducted in four orchards lcxatct l  l i rhio 14 km of each other along
Rufus Woods Lake, a 72-km strctch of rhe Coh.rmbia River berrveen Chief -Joseph and
Grand Coulee clams in Okanogan and Douglas couoties. The region is largely uncult i-
vatecl land, lypical of the aricl  shrLrb-steppe regions of casrero Y/ashiogroo encl is used
for catt le grazing * ' i th small  ereas io orchards. .qrain, encl hav- lr ickson et al.  (1917 )
have presenred a detai ied physiographic, vegetarive. and faunal descript ion of rhe area.

The four orchards chosen for studv dif fered in size, fruit  type, age, an,J free growth-

form (Table 1), as rvel l  ls in the amount of humao manxgemeot aclministeted. Tree
growrh-form refers to tree shape ancl * 'as either 

"standard' 
or 

"dwarf." 
The cultured

orchard (Chief Joseph) n'as a commercial orcharcl *hich was morved. pruned. trcdted
n' i th pescicides, irr igated iground sprinklers ancl r i l l  i rr i .qation ),  and harvestecl.  The
semi'cultured otchard (Thalhimer's) received l i tr le atention othet rhan irr igation
(ground sprinklets) and occasiooal pruning. The fetal orchrrds ( lvfulberry and Cold-
mine homesreatl  orcharcls) hacl received no human trearment for 40 to 50 years.

Each orchard n'as checked a minimun-r of once per * eek for Mourning Dove nesting
activi ty in i975: Chief Joseph Orchard (CJO) rr 'as checked 2l r imes betweeo 6 Apri l
ancl 29 August, Thalhimer's Orchard (TO) uas checked 18 t imes betv'een 5 Apri l
and 11 ALrgust. ancl Muiberry (MHO) and Goldmine (GHO) homesteacl orchards
q'erc both visiced 30 t imes between 5 Apri l  ancl 26 Ju1y. Because of the smalL size of
TO aod the two feral orchar. ls (Table 1). al l  trees nere checked during each visi t .  The
size of CjO made checking every tree prohibit ive: rherefore, a predetermined number o{
randomly selected trees were checked iTable 1).

Nests rvere examined rvith a car mirror atrached to a long pole and rvere checked
untj l  their fates *ere dererrnined. Nesting terminology is as fol lorvs; a nesrins atrempc
was der€rmined by the preseoce of eggs or adulrs on a nesr; a successful nesrinl l  3rrempl
$-as one that fJedged at leasr one young: a clestroyecl nesc was one rvhich rvas no longer
present duriog a larer visi t  or one evidencing mortal iry of eggs or young. The approxi-
mate nesting populat ion of eech srand q'as cletermined by using the largest number of
active nests locarecl in a single day (McClure 191i2). Lowe (1956) suggested that this
method probably underestimates the ectual nesting populat ion as i t  is oot l ikely thar
r l l  p . , i n  s r l l  h . r r e , r  n r . r  a . r i t c , r r  l n f  o n e  r i m e

Resulls and Discussion

Orchard and Nest Tree LJl i  izat ion

Overal l  nescing density was highesr in TO. indicating rhxr rhe semi-cuftured orcharci type
offerecl the mos! attract ive nesl inl i  si tual ion for,: loves (Tab1e 2). Fichter (1959) in
ldaho, ancl Zeiglet (1917 ) in \ \ 'ashington. suggesred that Mouroing Dove nesting
densirv rras the result of both nesting cover ancl surrol lndin.q habitat requirements such
as frnd and * 'ater. TC) and CJO s'ere equicl istant from abunclanr \ \ 'arer l i .e. Coiumbia
River) and foocl { i .e. grain f ields) yc TO had a n.ruch highet nesri f lg ( lensity rhan
CJO in fruit  rree rypes of similar age rocl Srowth form (Table 2 I .  Ooe possible explana-
t ioo for this dif fereoce rvas the dif ferent levels of humen xt ivirv in rhe .$o orcnaros.
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TABLD 1 .  Tree  charac ter is i i cs  , ) f  rh ree  orchard  iyDcs  samDled fo r  U. ,u rn iDg Dove Dr .ducr ion  in
I  ! ? t .

Date S ize  iverxgc  - {v . r rage Number  l le rc .Dr  , ) l
o t  he igh t  o i  D l lH  o f  ( , i  l rees  lo ( r l  s l rnd

s land (h r )  s tand (m)  s land ( . tn )  s , rh r led  s lmDled
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mu lber l r .  s t indard

(Go idmine I tumes lead)

1 !  i ;
1 ! r i 0
1 9 6 0
1 ! 7 0
1 9 i 1
M 2
l t i i i
I  n  6 ; i

M 8
19411

M S

1 ! l 0
r  ! 1 0

1 S  9 ;

: t . i
? . 5
0 . t

L '

0.0.1

0 . I

0 . :

; t i

3 . 0

5 . 4

i . t
I  l . I

' i .2

2 ; . 1
2 t . 1
2:1. ,1
I 0 . 2
1ir . : l

; . 1
I  i . t
t i . 2

2 i . 1

1 4 . 2

22. '

s  511
2 t i
: l02
i t t ?

222
? 6 r

i 0
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i
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r l t .mDts  p . r  L0o . , ldorc
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Cul t  re ( l  l )  rc l ra r i t

a D p l e .  s r a n d a r d , : 0
r | l ) le ,  shndard ,  1 : l
aDJrl.. d!r:ff, 15

(  he . rJ ,  s fandar r l ,  I0
pcar ,  , s tandard ,  l0

Tr ) ia l  , , r  aYeraAe

sr  l . rn l t r f t ( l  Orchr  rd
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CJO n'rs uncler intensive and continual human managemenr whereas TO was attended
sporadically duriog the nesting season. Orher rhan our visits, the feral orchards q,ere
oevet visited by humans, yet, they had virtually no nesting doves. Although both feral
orchards \'r'ere close to v'ater, they rvere surrounded by extensive shrub-steppe which
provides a less,rich food sorrce rhan do grain fields (Zeig,let 197j). Two alternative
explanations for the iorver nesting density in the feral orchards could be interspecific
nest,sire competition (which appeared lou, in CJO and TO where few other bird
species nested), and the reducecl suirabil ity as nesr sites of the unpruned, and therefore,
extremely dense canopied, trees (see belorv ).

The highesr Mourning l)ove nesting densities occurred in 20_ aod 27 -yeat-old
apple-srandard trees (Table 2). Lowest nesting densities occurred jn non_apple fruit
trees such as cherry, pear, mulberry, and prufle trees, as weli as in apple-dwarf trees less
than t years old. There was a nonsigoii icanr relationship betreen ianking of fruit tree
abundance and rankinq of fruit tree usage by nesting doves ( Daniels' correlarion, D:
198, P > 0.4), indicating thar doves showed nest tree preferences.

Harrrs et al. (1961) found rhat doves preferrecl nest sites on horizontal limbs that
offered an unobstructed flight parh. Coor et al. (1981) demonstrated that the proba_
bility of a nest succeeding was affected by its structural stabiliry which ro rurn was inlru-
enced by its placement. Nests placed on horizontal limbs are probably more secure
than those placed on sloping limbs. Results from nestiog studies in eastern Washinc,
ton orcharcls (summarized in Zeigler 1977) indicated that highest nesting densiri is
rxcurred io pruned 25-30-year,olcl apple-standard rrees which had large, flat horizontal
iimbs rvhich are preferred as nest sires. Non-apple fruir trees and rppie-d*,arf trees less
than 15 years old had the lowest nesting densiries. These findings agree closely rvith our
results. Non-apple fruit trees aod young apple-dwarf trees lacked horizontal limbs. Oliver
11966) anC, Zeigler (7977) lotnd 2/z rimes asmany nests in 19-year-old apple-srandatl
trees as in l1t-year-old apple-dn'arf trees, but equal nesting densities were found when
the trees were 30 aod 25 years old respectively, at which time the apple-clx,arf trees hacl
horizontal limbs. The unpruned 65-80,year-old apple-standard trees ar GHO and MHO
lacked horizontal limbs and unobstucrecl flight paths, rvhich might partially explaio
the lo*' nesting densities.

Nesling Season
Earliest and latesr dates of active oests in CJO were 13 April and 29 August, respectively.
A secood nesriog atempr \r'as not iocared in C]O unril the first week in May. Com-
parable dates for TO u'ere 9 May and 27 July *,hereas earliest dates in the rwo feral
orchalds $ere 24 May and 22 June. Length of nesting season based on presence of
active nests rvas 139 days in CJO and 80 days in TO. Nesting aciviry s,as high from
May through Augusr, peaking in July, during which 38 perceot of all nests were found.
The inclusive dates of nesting activity are similar to those reporred in four Idaho orchards
by Fichter (1959) rvho also observed a July peak.

Nesting Success

Nesting success increased from April rhrough.July and nas correlated rvith the increase
in nun'rber nesriog attempts (Tabje 3). The relationship between number of oests
and nestiog success \vas significanc (v2 _' 8.8, df :4, p < 0.0t).

Fichter (1959) observed that the number of young fledged per nesrinli attempt and
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rhe percentage of nesting attemPts successful are useful Parametels Jn Jncerprering

Mo,.rining Dove nesting studies. Fichter llbid.) sl:r,matized several studies and ftruncl

that successful nesting attemPts rangerl froln 47 to 71 perceot, ancl that the oumber

of young fledge.l P€r nestiflll actempt ranged frorn 0 85 to 1 38 In our study, differences

benveen orchard types in perceotage of nesriog attemPts successful ranged from zero

to 67 percent aod varied sigoificantly x' irh fruit tyPc and age of tree ( 12 : 12 t '  C'f -

8, P < 0.05) (Table 4). The percentage of nesting attemPts successful was hiShest io

the olcler apple-standercl trees. and alL oests were unsuccessful in rhe feral orchards and

in non-apple fruit trees in all of the three orchald types- The average oumber of young

{ledge.l, ier nestiog attempt, rangecl from zero to l.i in the various orchards and showed

the same patterns as thc percentage of nesriog attemprs successftl l  (Table 4)'

Of 107 nesting attemPts in CJO, l3 ( 31 Percenl) failecl from either tenther or preda-

tion cluring the incubation stage ancl onLy one failed during the nestl ing stage Of 1!6

eggs in all nests,56 (29 Pelcent) \\ 'ere destroyed by \\ 'eather o! preclation, whereas'

only three of 99 youog (1 perceot) <iisappeared. In TO ten of 111 nests (71 Percent )

were destroi,ed by either x'eerher or preclation during the incubation stage aod none

*'ere lost during the oestl iog stage Sixteen of 21 eggs (76 percent) \ere ' lcstroyed

ancl no young *'ere lost. Both oesting attempts io the feral orchards failed during the

incubation sta.qe. The Percentage of eggs lost in CJO falls within the nnge ol 22 to 16

percenr slrmm;rized by Fichter ( 1959) but the Percentage of eggs lost in TO is highet

then pretio,,sly reported. The Perceotagc of nestlings lost in both CJO and TO is less

than tlre raogc of ) to 22 percent summarized by Fichter (Ibid)'

A iarge lifference betx'een the Percentage of destroyed oestjng attemPts in CJO

and TO i31 versus 71 percefl l) caonot be explained entirely by differences in weather

o! numbers of poteotial Ptedatofs, as both otchards *'ere similarly simated and had

approximately equal numbers of domestic cats and nestiog Black-billed Me.gpies (Ptca

iica) (Lticksor'et al 7()77 ). Vhy theo should tlove rests that occur in similar fruit

,raa ,yp", ancl orchards rhat are approximately similar in predatot populations and

orher environmental variables such as \\'eather' food, and rvater, differ markeclly in

both nesting densities ancl oesting slrccess rates (Table 4)/ We supJgest that the <liffer-

ences in nesting densities and nesting success among similar ftuit tree types in CJO and

TO o,ete largeiy the result of differences in levels of human activiry High and continual

human acti., i ty in CJO nay have disrupted oestiog activit ies resulting in I lorer nesrinli

density and likeruise disr,rpted potential preclator activit ies resultiog in higher oesting

success. TO experiencecl only intermittent human activity' allo*' iog less disruption ot

nesti lg and preclator activity, rvhich may exP]ain the higher nestin.q density aod lorver

234 Knight, Sn.rith, Gaudet, aod Etickson
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nesting success. Osboroe and Osborne (1980) found that urban Blackbirds (Tzrtlzrr

nrcula) rresing near humafl activitv had higher desertion rates aod lower Predatioo
levels than Dests farther from human acliviry. They implied that the frequency, inren-

siry. and predictabil ity of human activity influenced nestinll success by altering desertion

rates and Predatiofl levels.

Productivily

Average oumber of nesting attemPts Per pair of doves ranged from 10 to 3 3 in the three

orchard rypes (Table 4).
Estimaies from our study indicate that Mourning Doves ptoduced ao average be-

tween none and 3.1 youog per pair depeocling on orchard type ancl fruit tree type Harris

et al. (19(t7 ) discussed rhe oumber of young per pair that should be produced by nesting

cloves to maintain a stable populatioo and presented estimates between 32 and 46

young per pair, depeoding oo anoual morrality rates. Fichter (1959) summarized pub-

iith..l lind;ngr and reporred that the average nr:mber of young fledged Per Pair of

doves ranged from 2.0 to 6.7. Prrxluctivity from the orchards *'e studied for one nesting

season \\.as oear the lo\1'end of the published range.
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