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Summary

We examined the effect of spraying the comman fertilicer, sodium ammenium nitrate. on catile
pasturcs in central Florida, Shrikes are considered good indicators of habitat quality. Hence, cight
pairs of shrikes whose territories were sprayed were considered as the treatment group, and four pairs
in unsprayed territories as controls. The fertilizer wus sprayed on 18 Junc 1992, when the resident
shrikes were inlo their second and third nests, and within 24 h (he dominant bahia grass and patches
of blackberry bushes became chlorotic. The eight treatinent pairs expanded their territories signifi-
cantly by 138.5% on average, and the smaller their injtial temitory, the greater the change. The total
number of insects collected in the spraved pasturc in the first three weeks was extremely low
compared to the number in the unsprayed pasture. In the control pairs no loss of eggs, young. or
adults owing 10 abiotic canses was observed. However, in the treatment pairs seven egps. two
nestlings, and eight fledglings disappeared. or died [tom causes attributed to the spraying. [n addition,
seven females and one male disappeared, and one territory was abandonad. Our observations suggest
the need for additional studies 1o examine the effects of supposcdly “environmentally friendly™
fertilizers and show the value of monttoring breeding bird populations in agricultural svstems.
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Zusammenfassung

Diingerausbringung reduziert Nahrungsangebot und heeintriichtigt den Bruterfolg des
Louisianawiirgers (Lanius ludovicianus)

IYie Auswirkungen der Ausbringung cines in den USA weilhin gebriuchlichen Kalium-Ammonium-
Nitral-Diingers auf Viehweiden wurde an Louisianawiirgem im Vergleich von acht betroffenen und
vier nichthetraffenen Paaren gepriift. Wiirzer gelten allgemein als gute [ndikatoren fiir Habitatquali-
tiit. Der Diinger wurde am 18, Juni 1992 ausgebracht, als dic Wiirger mitten i threm Brutgeschift
waren. Bereils innerhalb eines Tages war die Vegelation stk geschiddigt. Die von der Spriibung
betroffenen Wiirger vergroberten ihre Reviere wm 135.5%, wohel Vigel mil vormals kleinen Revie-
ten ihre Territoricn hesanders vergrilierten. Die Anzahl wihrend der ersten drei Wochen nach der
Ausbringung pesammelter Insckien war anf den besprithten Flichen im Vergleich zu den unhehan-
delten Weiden sclw gering. Wihrend in von der Sprithung nicht hetroffenen Bristen kemeriei auf
abiotische Umstinde zuriickgehende Verlusie an Eiern, Jungvizeln oder Altvigeln festzustallen
waren, fraten bei den Bruten auf den besprithten Fliichen erhebliche Verluste auf. Neben dem Verlust
an siehen Eiern, rwei Nesdingen und acht gerade fliiggen Viogeln, verschwanden auch sieben
Weihchen und gin Minnchen. und ein Revier wurde verlassen. Die Beobachlungen verdeutlichen die
Notwendigkeit, auch sog. ,,umweltvertrdigliche™ Dhingemittel aut ihre Wirkungen zu testen, und sie
zeigen zogleich den Werl eines Umweltmonitorings mit Vogeln in er Agrurlandschaf.

Intreduction tuations and instabilitics (Morrison 198 1. Their

populations react quickly to the changing envi-

Shrikes (Lanius spp.) inhabit ecotones and are  ronment, and numerical changes can be detec-
exposed 1o environmental and ecological fluc-  ted easily und measured reliably. Owing to their
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conspicuousness and the types of open habitals
they use, shrikes are reliable bioindicators, and
hence a monitoring program based on shrikes is
likely to prove useful in detecting environmen-
tal changes (Safriel 1995},

Annual use of artficial fertilizers has in-
creased greatly during the past two decades,
with probable continued heavy use for produc-
tion of farm crops and pasture habitats. The
effects on wildlife habitat from fertilizer appli-
cation are not well known. It is assumed that
fertilizers certified for use by federal agencies
are safe. We examined the effects of spraving a
widely-accepted fertilizer on pastures where
pairs of Loggerhead Shrikes had established
terTitories.

This was not a planned experiment because
the spraying of the pastures on 18 June 1992
was unexpected by the authors. Data were col-
lected immadiately npon discovery of the spra-
ving from shrike territories that had been pre-
viously mapped and that had active nests. The
eight pairs whose territories were sprayed were
considered the treatment group, and the four
pairs with unsprayed territories as the control
group. We postulated thar the spraying of a
semi-natural environmeni would adversely af-
fect the existing fauna and used the nesting
shrikes to test this prediction.

Study area and methods

This study was conducted at the MacArthar Agro-
ecology Research Cemter (480000E, 3004000 N
UTM; 11 m ASL), a 4,200-ha catle ranch of the
Archbold Biolegical Statien, Flonda. The site,
nearly equidistant from the Atlantic and Gull coasts
of Florida, cansists of pastures of improved bahia
grass (Paspalim notatum), cabbage palm (Sabeal pal-
metto) hammocks, native weatlands, and live oak
(Quercuy virgimianus; uplands.

Territorial shrikes were captured in baited noose
traps and ringed with 11, 5. Fish and Witdlife Service
aluminum bands and color rings. During the course
of a previous study (Jannary 1990 — June 19933,
Yosef (1992) used the shrikes™ aggressive responscs
tor playbacks and taxidermic mounts to map the hor-
ders ol all lermtonies on the ranch (Gawlik 1988).
Territory size was calculated as e minimum poly-
zon bounded by defended poimts of the habitat. Data
on number of clutches, eggs per cluich, and number
of young fledged were collected from 23 monnga-
mous pairs of shrikes. A nest was considered suc-
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cesslul iF at least one young [ledped. Unless other-
wise indicated. data are given as means * s.d. We
chose p = (.05 as the minimum acceptable level of
significance.

The fertilizer, applied at the rate of 54 kp'ha in our
study area, is widely used by most cattle ranchers in
North Amenca and 15 commonly called 19-0-0. Tt is
a liquid spray of sodium ammonivm nitrate and con-
tains 19.00% nitrogen (nitrale nitrogen 10.83%, am-
moniacal nitrogen 8.17%; NHaNO3 + CO(NHz): +
Ha0) and 1.00% chlorine. Material Safery Data
Sheets (MSDS 1989} state that the U. S. Department
of Labor, Oceupativnal Safety and Health Adminis-
tration requirements have established that no hazard-
ous ingredients are included, but spray operators are
required to wear protective safety gear (chemical
splash goggles, rubber gloves, suitable clothing). No
data on the toxicity of this fertilizer were [bund in the
cxisting litcratire.

We first discoverad that the fertihzer had been
sprayed on 19 June 1992, Because of our knowledge
of all local shrike territaries durine two years (Yosef
1992), we were in a position to identify a change in
the positions of the adults in territories where their
hunting substratc was sprayed. We also nated that
the nesting season terminated eurlier than usual for
pairs whose ferritories were sprayed. Pairs i an
cquivalent repraductive stage (ke "control” terri-
tories) did not appear to have changed in their beha-
viour. To understand this alteration of behaviour, we
measured change in territory size. sweep-sampled
for insects in onc sprayed territory and one un-
sprayed territary, and abserved loss of nests, young,
and adults in the sprayed territorics. Neighboring
territeries were chosen for sweep-sampling with
hand-nets in order to evaluate the effect of the fer-
tilizer on the entemofauna. In each field eight repli-
cates of 30 two-way sweeps were made once a week
for the three weeks fullowing the spraying, i.e. on 23
Tune, 30 June, and 14 July 1992 [Table 2). All known
nests were checked w venify the fate of each of the
eggs or young (Table 13. At each visit we attempted
lo ascenain the presence of both parents. Adules not
seen for three consecubive visits were considered to
have deserted or died. We also evaluated the effect
of the release of a herd of cattle into a recently
fertilizer-sprayed pasture.

Results

The spraying of the fertilizer was obvious on
the bahia grass of the pastures and blackberry
bushes (Rubus betulifolivs), because within
24 h the plants became chlorotic (vellowish,
wilted foliage. and sickly}
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Effects on termitory size

All 12 shrike territories were mapped by 1 Juby
and compared o the established boundaries
mapped during February and March 1992. The
four control territories had decreased in area ();3
=001, p=0.99, on average by 0.9% + 2.1 5.d.
{range -3.8 to +1.2%; Table 1). However, the
eighl reatment territories had increased in area
significantly (32 = 12.55, p = 0.05), by an aver-
age of 1383% % 86.1 (range +1353 to
+343.5%). A significant (}? = 861.38, p =
(0.0001) difference occurred between the
changes in territories of the control and treat-
ment groups following the spraying, Morcover
the smaller the temritory, the greater was the
change (> = 0,727, 7 df, p = 0.015, Fig. 1). In
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Fig. 1. Percent change in territory size of Logger-
head Shrikes following the spraying of the fertilizer
19-0-0.

Abb. 1. Verinderungen der ReviergroBe bei
Louisianawirgern nach der Ausbringung des Din-
gers 19-0-(),

Table 1. Effects of spraying fertilizer on temitory size (ha). survival of eggs, young. and adults of eight pairs
of Loggerhead Shrike compared with four pairs that were not sprayed (¥ denotes excluded from caleulation

of average).

Tab. L. Reviergrafie (ha} und Uberlebensrate der Nestlinge und Altvigel bei § Paaren des Louisianawlirgers,
die von der Diingerausbringung betroffen waren (trcatment) im Vergleich zu vier Paaren, die nicht betroffan
wurden {centrols). * Beim Mittelwert nicht beriicksichtigt.

Controls Treatmenl
Before After % Change Before  Afler % Change
2.0 2.0 0.0 1.3 42 +323.1
5.2 2.0 -38 1.6 38 +237.5
85 8.6 +1.2 23 TG +33.5
9.1 89 -1.1 26 57 +2149.2
84 118 +141.7
9.1 136 +149.5
118 16.1 +1353
14.3 abandoned*
Average 62 .2 0.0 6.5 9.0 +138.5
s.d. i3 3.3 21 52 4.9 86.]
N 4 4 4 ¥ 7 Kl

Contrel (unsprayed) Group

| Not sprayed

2 Not spraved

3 Not spraved

4 Nt spraved
Treatment {spraved) Group

5 Pasture

L4} Pasture

7 Pasture, nest bush

8 Pasture, nest bush

9 Pasture, nest bush
10 Pasture, nest hush
11 Paslure, nest hush
12 Pasture. nest bush

2 adults unaffected, 4 young ledged
2 adults unaffected, 2 young fledged
2 adults unaffected, 2 young fledged
2 adulis unutfected, 2 young fledged

Fermnale and 2 fledglings disappeared

Female and 2 fledglings disappeared

Buth parents & 4 young disappeared

Termtary abandonad

Female and 2 fledglings disappeared

Clutch of 3 eogs spraved

Female disappeared, 2 nestlings dead
Female and 2 fledglings disappeared
Female disappeared, 4 ezgs sprayed
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addition, the nesting season was lerminated sig-
nificantly carlier than usual for pairs whose
territories were sprayed (18 June compared to
7, 16, 22, and 22 Tuly; ¥* = 17.29, 3 df. p =
0.0006).

Effects on entemofanna

The total number of insccts collected in the
sprayed pasture two weeks after the fertilizer
was applied was lower than in the unsprayed
puasture (Table 2). This was further substan-
fiated by the total number of species caught.
Based on our samples, we assume that 13 to 14
species were normally found during Lhal period
of year in the top strata of the bahia grass where
shrikes nonmatly forage. During the first two
weeks afler spraying. the number of species
collected was aboutl 50% below this level.

During the 1990 and 1991 breeding scasons
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shrikes bred from Janvary titl July. The cight
pairs whosc territories were spraved did not
renest. At the time of spraying, eight females,
eight males, two cluiches totalling seven eggs,
one brood of two nestlings, and five broods
totalling 17 fledglings were present. Of these,
seven eggs (100%), two nestlings (1005), and
eight fledglings (47%) disappearcd or died. In
addition, seven females (87.5%) and one male
(12.5%) disappeared, and one territory was
abandoned. For the control sites, no eggs,
young, or adults were lost during this study.
Mammalian and reptilian predation acconnted
for only two unsprayed nests that did not fledge
young.

Discussion

The results suggest that spraying of a synthetic

Tahble 2. Effect of spraying of fertilizer on 18 June 1992 on the insect fauna of a pasiure. Values represent the
number of insects canght in 100 sweeps along a 50m transect. "'s” denates sprayed pasture and "us” unsprayed

pasture.

Tah. 2, Einflul der Spriihuktion am 18. Juni 1992 auf die Insektenfaunn. Die Zahlen beziehen sich aof die
Anzahl Insekeen in 100 Kescherziigen entang eines 50 m-Transekies. § = bespritht; US = micht bespriiht.
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fertilizer on a semi-natural environment adver-
sely uffected the fauna. The spraying of the
pasturcs stunted the hahia grass and defoliated
the blackberry bushes. This decreased the prey
base, and censequently negatively affccred the
reproduction and  survival of Loggerhead
Shrikes in the area,

The depleted insect populations formed the
prey basc of various food chains, and are caten
by Loggerhead Shrikes (Yosef 1996). Their
depletion must have disrupted the feeding prac-
tices of the various predators, We infer Lhat the
increase in the lotal area defended by shrikes
nccurred 1o gain uccess to anecessary mininm
of prey. Yoset (1992) and Yosef and Gruhb
(1994 considered hunting perch-sites to be the
primary limiting factor of territory size in Log-
gerhead Shrikes; however, the results of this
study indicate that (erritory size is also in-
fluenced by the prey density (Bent 1930). This
is especially importanl to validate because the
Loggerhead Shrike is one of the few species
that in recent decades have experienced a con-
tinent-wide decline in the Breeding Bird Sur-
veys (Robbins et al. 1986, Peterjohnt and Saucr
1953).

Another indication of the loss of the food
base was the disappearunce of breeding adulis
und death of chicks. Farther, the desertion of the
largest temmitory sprayed indicates that the pair
was faced with the choice of increasing its ter-
ritory to a point that made it energetically un-
econotnical or of abandoning it. This territory
was still vacant op to 12 months after spraying.
The desertion by only females in the other ter-
ritories shows up our lack of knowledge of the
sacial structure of this predatory species. Yosef
and Pinshow (1982) tound that male Northern
Shrikes (L. excabitor) in Tsraz]l reside o and
defend terrilories all the year round, while fe-
males are not permanent residents and leave
immediately after the broods fledge. Thus, it is
possible that in resident populations of the Log-
gethead Shrikc of North America females are
less faithful 1o their terrilories than are males.

Cattlemen censider paiches of blackberry
bushes in pastures as unwanted and sprayers
specifically targel them. These randomly grow-
ing bushes in the midst of the pastures are also
impoertant, and are safer, nesting sites for many

avian species than are those in fencelines and
hedgerows (Yosel 1994).

In conclusion, this study iilustzates that fer-
lilizer sprays, although federally certified for
use, may have negative side-cffects. History
has shown that many of the chemicals used in
agriculture are harmful to a grealer degree than
al first estimated. If we wish 0 conscrve the
remuining bhiodiversity to the maximum feas-
ible exlent. we have to be constantly on guard
to detect deleterious effects of the contamimants
that are continually being added to the environ-
ment in the cause of making lifc beter for
humans. Our obscrvations and data suggest a
need for additional studies to examine the va-
lidity of the supposedly benign and “environ-
mentally friendly™ fertilizers and show the
valuc of monitoring breading bird populations
in agricultural systermns.

Photographic documentation in the form of
stides is available either from the author or the
photographic archives of the Archbold Biologi-
cal Station.
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