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Canada Goose foods: their significance to weight gain

In troduction

G eese  have been  show n to  be selective 
g razers, using som e p lan ts bu t refusing 
o th e r s  (O w e n  1972). D isc r im in a tio n  
betw een  p re fe rred  and  non -p referred  foods 
ap p ea rs  to  be based  on the relative nu
t r i t io n a l  b e n e f i ts  g a in e d  fro m  th em  
(T hom as and  P rev e tt 1980). O w en (1975) 
and  H arw o o d  (1977) found  th a t bo th  b reed 
ing and  w in tering  geese selected  vegetation  
high in n itrogen  co n ten t. O n au tum n stag
ing a reas , geese a re  building up energy 
re se rv es (A n k n ey  and  M aclnnes 1978; 
W ypkem a and  A nkney  1979; T hom as and 
P rev e tt 1980), and  m ay be selecting for 
o th e r  n u trien ts  such as ca rbohydrates and 
fa ts , th e  high energy  foods. M uch research , 
co ncerned  w ith testing  aspects o f foraging 
th eo ry , has tre a te d  consum ption  in qualita 
tiv e  te rm s  invo lv ing  m easu rem en ts  o f 
en e rg y  v a lu es (R a p p o r t  1971; Pulliam  
1974). H ow ever, Pyke et al. (1977) have 
ind ica ted  th a t th e re  are lim itations to  this 
a p p ro ach . In o rd e r  to  study  th e  co n 
sequences o f food selection , a m easure of 
th e  relative benefits accruing to  the con
sum er w hile forag ing  on each food type in a 
na tu ra l se tting  should  be m ade. T he food 
se lec ted  should  be th e  one w hich produces 
th e  g rea test re la tive  benefit to  th e  indi
v idual. T his benefit can be m easured  in 
te rm s o f w eight change over tim e.

A  popu la tion  o f  C anada G eese Branta 
canadensis staging on the  N isutlin R iver 
d e lta  during  the au tum n have access to  a 
varie ty  o f vegeta tion  zones bu t graze in only 
a few . T he  m ost p re fe rred  food ap p eared  to  
be th e  rh izom es o f P otam ogeton richard
son ii an aqua tic  species grow ing in shallow 
w ater. T he stem s o f Equisetum  palustre  
g row ing am ong several o th e r species on 
exposed  m udflats, ran k ed  second. T he least 
p re fe rred  o f th e  food  p lan ts, Equisetum  
flu v ia tile , is ap p aren tly  taken  only if rising 
w ate r levels p rev en ted  the geese from  using 
th e  o th e r  tw o m ajo r vegeta tive zones. 
R anuncu lus rep tans, Eleocharis palustris, 
and  H ippuris vulgaris w ere also ea ten  in 
sm all am oun ts. If geese staging on this delta 
base th e ir  p re fe rences on organic nu trien t 
co n ten t o f the foods chosen , then  one would

p red ic t a sim ilar ranking  in nu trien t con ten t 
to  th a t show n in p references.

In th is p ap e r we rep o rt on the nu trien t 
co n ten t o f these  foods and exam ine the 
benefits to  geese , in te rm s o f w eight change, 
o f feed ing  in tw o o f th e  vegeta tive zones.

Study area

T he study  a re a , a  de lta  at the m outh  of the 
N isutlin  R iver (6 0 °1 2 '-6 0 °1 5 'N , 132°35 '- 
132°39' W ), is recognised in unpublished 
re p o r ts  as o n e  o f th e  m ost im p o rtan t 
au tum n staging a reas fo r w aterfow l in the 
so u th e rn  Y ukon . It is located  12.5 kilo
m eters  E ast N o rth  E ast o f th e  se ttlem en t of 
T e s lin , an d  su p p o r ts  a p o p u la tio n  o f 
C an ad a  G eese  o f varying size (C olem an
1984) from  ab o u t A ugust until freeze up 
(O c to b e r 1st — N ovem ber 1st).

M ethods

Sam ples o f p lants w ere collected on A ugust 
24th 1983, five o f 5 g (dry w eight) each of 
P o ta m o g e to n  r ich a rd so n ii ( rh iz o m e s) , 
Equisetum  fluviatile  (stem s), E. palustre 
(stem s), and H ippuris vulgaris (rhizom es). 
E. palustre  was observed to  be the  main 
com ponent (85% ) of the d iet o f geese 
feeding in the  zone w here it grew ; the 
rem ainder was m ade up of R anunculus 
reptans (10% ) and  Eleocharis palustris 
(5% ). T en rep resen ta tive  sam ples con ta in 
ing a mix of these th ree  food item s in 
p roportion  to  th e ir observed use, w ere also 
collected for analysis. Sam ple size was 
doubled  in this case because of po ten tia l 
variability. T he sam ples w ere so rted  and 
dead m aterial re jec ted  as geese are known 
to  select against this (O w en 1972). T he 
sam ples w ere d ried , sto red  for up to  th ree  
m onths, and analysed for nu trien t con ten t. 
Faecal sam ples w ere collected from  the 
groups of tam e geese (see below ) know n to 
have been feeding on specific zones. Five 
sam ples of faecal pellets w ere collected 
from  geese feed ing  on E quisetum  fluviatile, 
on E. palustre, and on a com bination  o f E. 
p a lu s tr e , R a n u n c u lu s  re p ta n s ,  a n d

82
W ildfow l 38  (19X7): K2-XK



Canada G oose fo o d s  83

Eleocharis palustris. These sam ples w ere 
also d ried  and  preserved  for fu tu re  analysis.

T he dried  sam ples w ere finely ground 
(60-mesh screen). A nalyses w ere in dupli
cate and , w hen possib le, in trip licate . P ro 
tein was ob tained  as percen t n itrogen x 6.25 
by K jeldahl de term ination  as in M arrio t 
and Forbes (1970) and B urton  et al. (1978). 
C ellulose and ash for all sam ples was d e te r
m ined through a neu tra l-detergen t fibre 
(N D F )  p ro c e d u re  w h ich  p ro d u c e s  a 
m easure o f cell wall constituen ts (G oring  
and  Soest 1970; M aynard  and  Loosli 1979). 
The am ount o f soluble carbohydrates (cell 
conten ts) was determ ined  from  the fo r
m ula : 100—% N D F —% c ru d e  p ro te in  =  
% soluble  carbohydrate  (Schaible 1976). 
P roportional up take of carbohydrates was 
d eterm ined  by com paring  carbohydrate  
com position of the p lants and  faeces. The 
la tte r was corrccted  for the concentration  
effect o f fibre.

P ro te in , to ta l n o n -s tru c tu ra l c a rb o 
hydrate  (T N SC ), and  fibre levels for the 
plan t sam ples w ere com pared  using a one
way analysis o f variance and  significance 
was determ ined  using S heffe’s M ultiple 
C on trast m ethod  (Z ar 1974) and  S tudents t 
p rocedures. T he analysis o f variance was 
run on a M IN IT A B  (1981) statistical pack
age sub-program . D ata  sets for the faecal 
m aterial w ere analysed by un-paired  t test 
as w ere com parisons betw een  p lant and 
faecal m aterial.

T he relative nu trien t value o f food plants 
to  C anada G eese was tes ted  by allowing one 
group of these birds to  graze in each of two 
vegetative zones. T he geese w ere raised 
from  eggs collected in the w ild near B rooks, 
A lberta , hatched , im prin ted  on hum ans, 
and rea red  until they w ere 10 w eeks old, 
w hen they w ere tran spo rted  to  the Y ukon. 
D uring  the period  of im prin ting  they w ere 
raised in isolation from  o th e r groups of 
C anada G eese and  allow ed to  graze on 
natural vegeta tion . B eing im prin ted , wc 
w ere able to  lead  them  to specific vegetative 
zones on the delta  w here they grazed freely. 
T he ir p rim aries w ere clipped to  p reven t 
flight.

T he geese w ere subdivided into two 
groups, each consisting of six juven ile  birds, 
th ree  o f each sex. T o avoid the possibility of 
genetic bias, siblings w ere not placed in the 
sam e group.

B ecause o f the inaccessibility o f the Pota
m ogeton  zone in 1987 and the im portance 
o f Equisetum  palustre  in years o f average

w ater levels, we com pared  the nutritional 
benefits o f grazing on E. palustre  w ith th a t 
o f grazing on E. fluviatile. This la tte r zone 
was grazed less and only w hen w ater levels 
on the  area  w ere h igher than  norm al.

T he im prin ted  geese w ere allowed to 
graze freely on the chosen zones fo r about
9.0 hours per day. T o determ ine ra te  of 
in take, a com parison o f grazed and un 
grazed areas was m ade every th ird  day, 
from  14th to  22nd A ugust, in the following 
way. The geese w ere restrained  within a 6 m 
enclosu re  and  allow ed to  feed  fo r 30 
m inutes. W ithin this enclosure was a .50 m 
exclosure. T he standing crop within the 
enclosure was then  com pared  w ith the 
average of two o r th ree  rep resen tative 
grazed areas o f sim ilar size. In this way the 
ra te  o f food consum ption in each zone and 
to ta l am ount taken  per day w ere estim ated . 
T he two groups of geese w ere allowed to  
graze freely on th e  separa te  areas from  10th 
to  24th A ugust 1983. T h e ir w eights w ere 
recorded  every m orning p rio r to  grazing 
using a Pesola 10-kilogram spring balance.

G razing ra tes, in te rm s of bites per 
m inute (B PM ), w ere reco rded  for both 
tam e and  wild geese to  com pare ra tes o f 
in take. B ecause the w ild population  fed 
mainly in the E. palustre  zone, com parisons 
w ere only m ade in th a t area.

Analysis of BPM  and w eight change data 
sets was done using regression analysis and 
un-paircd  t test sub-program s of the M IN I
T A B  (1981 ) s ta t is t ic a l  p a c k a g e . I n 
structions for p rocedures in this program  
can be found  in R yan et al. (1976).

Results

A  nutritional analysis o f  the sam ples of 
vegeta tion  grazed show ed th a t the fibre 
c o n te n t o f  rh izo m es  o f  P o ta m o g e to n  
richardsonii was significantly low er (half o r 
less) than  th a t o f all o th e r foods ingested 
(T able 1). E. palustre  was significantly 
low er in fibre than  the rest o f the sam ples. 
A lthough the fibre co n ten t o f the faeces 
produced  by geese feeding on d ifferent 
foods did not vary significantly from  one 
an o th e r, all th ree  show ed som e m easure of 
fibre concentration  from  food to  faeces.

T he crude p ro tein  co n ten t o f E. palustre  
was significantly g rea te r than tha t o f all 
o th e r species tes ted , the o th e r species of 
ho rse ta il, E. fluvia tile , com ing second. P ro 
tein  levels o f faeces and  plants w ere not
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Table 1. Fibre, crude protein, total non-structural carbohydrate (TNSC) content (mean % dry weight 
±  SD) of food plants and faeces of Canada Geese staging on the Nisutlin River delta. Samples taken on 
August 24th 1983.

Sample Fibre Crude TNSC Ash
Food Size Content Protein Content Content

Potomageton
richardsonii 5 13.77 ±  1.72a' 7.38 ±  1.33“ 74.38 ±  4.18a 4.47

Equisetum
palustre 5 26.00 ±  3.00b 18.56 ±  0.49h 51.28 ±  4.16b 4.15

Equisetum
fluviatile 5 31.31 ±  2.97e 13.64 ±  1.02e 52.28 ±  3.62b 2.79

Mixture" 10 31.24 ±  7.35c 9.66 ±  1.41d 34.99 ±  12.10c 24.11

Hippuris
vulgaris 5 30.37 ±  7.25e 9.08 ±  1.03d 40.88 ±  6.50e 19.57

Faeces

Equisetum
palustre 5 37.90 ±  8.26d 24.01 ±  6.891' 17.87

Equisetum
fluviatile 5 31.38 ±  2.86d 41.26 ±  6.01e 15.76

Mixture 5 34.90 ±  2.20d 33.72 ±  8.26f 17.24

Proportional uptake3

Equisetum
palustre 53%

Equisetum
fluviatile 21%

'Based on Shcffe’s Multiple Contrast Method. Values with the same letter, within a column, not
significantly different from one another (P>0.05).

2Contained stems of Equisetum palustre (85% ), Ranunculus reptans (10% ), and Eleocahrispalustris 
(5% ).

\% T N S C  content in food -  % TNSC content in faeces/%TNSC content in food) x  100.

com pared  bccausc of the presence of uric 
acid in the faecal sam ples.

N o n -s t ru c tu ra l  c a rb o h y d r a te  lev e ls  
presen t in P. richardsonii w ere significantly 
higher than  in all th e  o th e r foods, w hereas 
those in the tw o species o f E quisetum  did 
not differ significantly, but w ere higher than 
in the o th e r sam ples. The faecal sam ples 
show ed a significantly low er level o f TN SC  
in E. palustre  than  in E. fluviatile. U p take  of 
TN SC  for the E. palustre  was 53%  of dry 
w eight, w hereas for E. fluviatile  it was only 
21% . D igestib ility  o f c a rb o h y d ra te s  is

re la ted  to  the relative p ropo rtion  of non- 
digestible com ponen ts, fibre and ash , o f the 
food p lants. T hus, TN SC  was rem oved 
from  foods a t a ra te  relative to the p ro p o r
tion of non-digestibles p resen t, m aking the 
m ore fibrous E. fluvia tile  less digestible than 
E. palustre. T he  goose foods tested  are 
ranked  according to  p reference and organic 
nu trien t con ten t in T able 2. This ranking 
suggests th a t fibre con ten t and  TN SC  are 
m ore im portan t than  p ro tein  con ten t during 
autum n staging.

Feeding ra te , in term s of bites p e r m inute

Table 2. Ranking of goose food plants growing on the Nisutlin River delta according to preference and 
content of fibre, protein and TNSC.

Food Preference Fibre Protein TNSC

Potamogeton richardsonii 
Equisetum palustre 
Equisetum fluviatile 
Hippuris vulgaris
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(B PM ), for wild gecsc (n = 130 ) and for 
geese in the tw o tam e flocks (n =  104 and 86) 
w ere recorded  over th e  course o f the day 
(F ig u re  1). N o sign ifican t d iffe ren ces  
existed betw een grazing ra tes o f the tam e 
and wild flocks feeding in the Equisetum  
palustre  zone (pooled  t, 16df, P > .7 5 ) , 
how ever, feeding ra tes in th is zone w ere 
significantly g rea te r than  in th e  E. fluviatile  
zone (pooled  t. lOdf, P c .0 0 0 5 ). If this 
difference in rate  was re la ted  to  handling 
tim e for the d ifferen t foods, did it also 
reflect the am ounts ea ten  p e r day in the two 
vegetative zones, o r was th e  low er feeding 
ra te  com pensated  fo r by larger bite size? 
T he tam e geese grazing on E. palustre  
ingested an average of 91.8 gram s (dry 
w eight) per day. w hereas the geese feeding 
on E. fluviatile  ingested an average of 83.2 
gram s per day. T he difference in intake 
betw een the  tw o groups was no t significant, 
indicating th a t the increased w eight o f food 
taken  per b ite, by the group  grazing on E. 
fluvia tile , com pensated  fo r the sm aller num 
ber o f bites taken .
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T he response, in te rm s o f w eight gain, by 
the tw o groups grazing on d ifferen t veg
e ta tion , was follow ed over a period  of 14 
days (F igure 2). W eights in the g roups of 
tam e birds w ere sim ilar at the onset o f the 
experim ent (T able 3). W eights taken  when 
the feeding experim en t was ended  show ed 
the birds grazing on E. palustre  had gained 
steadily  by an average of 21% o f original 
body w eight over the 2-w eek period  and 
w ere significantly heavier (P < 0 .05 ) than 
those grazing on E. fluvia tile , which had lost 
an average of 2% . T here  w ere no significant 
differences betw een sexes in the rate  of 
change, actual w eight changes, o r BPM .

Discussion

R hizom es of Potam ogeton richardsonii are 
the m ost p re fe rred  food item s of C anada 
G eese staging on the N isutline R iver delta. 
W hen tested  for organic nu trien ts against 
the th ree o th er m ajo r food types, P otam o
geton  was found to  contain  the lowest fibre
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Figure 1. Feeding rates of Canada Geese. U pper two graphs, wild (squares) and tam e (circles) geese 
foraging on Equisetum palustre; lower graph, tame geese on E. fluviatile.



Figure 2. Weight changes in tame Canada Geese foraging on two different habitats.
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Table 3. Weights (kg) on days I and 14 for two groups of tame Canada Geese grazing for 9 hours per 
day on two different foods.

Sex and 
Bird No. M, M2

G roup 1 
(E. palustre)

M , F, F, F, Mean

G roup 2
(E. fluviatile)

m 4 m 5 m„ f 4 f 5 f 6 Mean

Aug 10th 
Aug 24th 
% gain/loss

2.80 2.00 2.23 2.91 2.47 2.21 
3.24 2.46 2.84 3.52 2.93 2.74 
+ 16 +23 +27 +21 +19 +24

2.44 
2.96 
+ 21

2.72 2.29 2.04 2.49 2.49 2.43 
2.53 2.17 2.12 2.46 2.37 2.45 
- 7  - 5  +4 - 1  - 5  +1

2.41
2.35
- 2

and protein  co n ten t, hu t the highest non- 
structural carbohyd ra te  level, suggesting 
th a t the birds w ere selecting for readily 
available energy sources. It has been found 
tha t geese sclect foods for high nitrogen 
leve ls d u rin g  w in te r in g  an d  b re e d in g  
periods (O w en 1975; H arw ood 1977), and 
this m ay be re la ted  to  the physiological 
dem ands associated with prepara tion  for 
b reed ing  during w in ter and fea ther growth 
d u ring  th e  sum m er. It has also  been  
suggested th a t au tum n staging geese may

benefit from high carbohydrate  levels which 
provide for increased energy dem ands dur
ing m igration (W ypkem a and  A nkney  1979; 
T hom as and  P reve tt 1980). These dem ands 
include increased therm oregu la to ry  activity 
w hen confron ted  w ith decreased am bien t 
tem pera tu res  in autum n as well as the 
deposition  of energy reserves in the form  of 
fats for use during  m igration. T hom as and 
P revett (1980) suggested th a t increased 
fibre levels decreased  the digestibility o f the 
soluble ca rbohydrate  com ponent. As the
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Potam ogeton  rhizom es con ta ined  the least 
fibre as well as the g reatest p ropo rtion  of 
carbohydrates, digestibility of this p lan t 
should  be high. B ecause T N SC  levels are 
derived  from  the form ula: 100—% pro te in  
+  % fibre +  % ash =  % T N SC , it is apparen t 
th a t the levels are  subject to  the accuracy of 
m easurem ents of the o th e r com ponents. 
F u rtherm ore , ash con ten t will vary w ith the 
am ount o f m ineral m aterial adhering  to  the 
vegeta tion  or, in the case o f the faeces, to  
the am ount directly ingested  by the geese. 
For the m easurem ents taken  in this study, 
we consider these po ten tia l p rob lem s w ere 
no t im portan t in the analysis. TN SC  levels 
in foods used on the N isutlin R iver delta 
com pared  well w ith those used by staging 
geese on Jam es Bay (T hom as and Prevett 
1980) i.e . Triglochin m aritim a  40%  and T. 
palustris 76% , and by m oulting  geese at 
T eshekpuk L ake, A laska (D arksen  et al.
1982) i.e . sedges 5% , grasses 13%. The 
difference in TN SC  up take  could be ex
plained  on the basis o f E. fluviatile  having a 
higher fibre con ten t than  E. palustre. This 
may also help to  explain why the la tte r was 
p re fe rred  on the Nisutlin R iver delta . The 
need  for TN SC  m ay becom e the d e te r
m ining factor in the food selection process 
in C anada G eese staging in autum n.

T he grazing rates o f geese arc rep o rted  to  
vary considerably  over the daylight period. 
O w en (1972) fo u n d  a p o sitiv e  lin e a r 
relationsh ip  betw een tim e o f day and BPM  
in W hite-fron ted  G eese A nser a. a lb ifrons , 
rising from  110 BPM  at 10:00 hours to  134 at 
17:00 w hile grazing on a variety  of gram - 
inoid species. L ikew ise, B arnacle  G eese 
Branta leueopsis w intering  in the N e th e r
lands grazed at ra tes th a t varied  from  135 
B PM  in the m orning to  110 at noon to 160 
BPM  by 18:00 hours (E bbinge et al. 1977). 
H ow ever, fo r the days in which C anada 
G eese grazing ra tes w ere m easured  on the 
N isutlin R iver de lta , there  appeared  to  be 
little relationsh ip  betw een tim e o f day and 
BPM  in e ither the wild o r tam e geese.

T h ere  w ere no d ifferences in feeding 
ra tes  betw een  wild and  tam e geese when 
grazing on E. palustre, thu s it w ould seem 
ju s ti f ia b le  to  e x t r a p o la te  th e  re s u lts  
ob ta in ed  fo r th e  tam e b irds to  the wild 
geese. G eese  using sho rt vegeta tion  in the
E. pa lustre  zone fed a t a h igher ra te  
th ro u g h o u t th e  day than  did the birds using 
the  tall E. fluvia tile . Feeding rates in W hite- 
fro n ted  G eese  are  repo rted  to  be inversely 
re la ted  to  vegeta tion  height (O w en 1972;

D re n t and  Sw ierstra 1977). This re la tion 
ship m ay also hold  for C an ad a  G eese on the 
N isutlin  R iver de lta  w here the average 
heigh t o f vege ta tion  in th e  E. palustre  zone 
w as ab o u t 10 cm , w hile th a t o f the E. 
fluvia tile  zone w as ab o u t 40 cm. T he geese 
grazing on th e  la tte r  w ere ingesting larger 
p lan t fragm ents w hich req u ired  m ore h an d 
ling tim e and  hence th ey  w ere unable to  
tak e  as m any b ites p e r m inute . D espite this 
d ifference in grazing ra te , the dry w eight 
in take  p e r unit tim e w as no t significantly 
d ifferen t in the tw o groups.

B arnacle  G eese  w ere found to  ingest 
ab o u t 41 gram s (dry w eight) o f grasses per 
day (E bb inge e t al. 1977). A lthough these 
values are  low er than  those  ob ta ined  for 
C an ad a  G eese , B arnacle  G eese are sm aller 
than  C an ad a  G eese  (m ean  =  2.0 kg (O w en 
1980) versus 2.7 kg in this study). By 
ex trap o la tio n , on a w eight for w eight basis, 
th e  C an ad a  G eese should  have been con
sum ing ab o u t 55 gram s dry  w eight p e r day. 
In fact they  w ere consum ing abou t 87 gram s 
dry  w eight. T he age of th e  geese and their 
circum stances w ere also d ifferen t in the two 
stud ies. T he tam e C anada  G eese w ere 
juven iles feed ing  to  a tta in  full grow th and 
energy  sto res fo r m ig ra tion , w hereas the 
B arnacle  G eese  w ere fully grow n birds on 
th e ir w in tering  g rounds w ith lim ited tim e 
fo r feeding. T he d ifference in in take in 
these  tw o studies m ay also be re la ted  to  the 
quality  o f th e  foods consum ed; gram inoids 
being nu tritionally  superio r to  horsetails.

T he w eight changes reco rded  in the two 
groups o f C anada  G eese  feeding on the two 
vegeta tion  types have im plications for geese 
staging on the N isutlin R iver de lta . B ecause 
th e  w ild geese choose to  graze in the E. 
palustre  zone ra th e r than  on E. fluviatile. 
som e m echanism  o f selection  m ust be o p e r
ating . T he m ost obvious is th a t C anada 
G eese  can gain m ore by grazing on the 
fo rm er than  on the la tte r . T he difference in 
re la tive benefits o f th e  tw o food zones 
p robab ly  plays a m ajo r role in the ranking 
o f zones on the a rea . G eese  grazing on E. 
fluvia tile  apparen tly  could not acquire , in 9 
hou rs , sufficient nu trien ts  from  their food to 
m ain ta in  body w eight. Since the experi
m ental geese w ere no t sub jec ted  to  en e r
getically dem and ing  activities such as flight, 
it is p robab le  th a t the w ild popu la tion  would 
be at som e considerab le  energetic  d isadvan
tage if forced  to  feed  on E. fluviatile  and 
w ould select against it if given a choice.
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Sum m ary

M ajor foods, taken by Canada Geese Branta 
canadensis while staging on the Nisutlin River

delta in the Yukon Territory, were analysed for 
nutrient content. The most preferred of three 
food plants, rhizom es of Potomageton richard
sonii, was lowest in fibre and protein content but 
highest in total non-structural carbohydrate 
(TNSC) content. The least preferred food, stems 
of Equisetum fluviatile, had the highest fibre 
content and lowest TNSC content. The third 
species. Equisetum palustre, was interm ediate in 
preference and in content of the fibre.

The value of the two species Equisetum  to 
grazing geese was investigated by allowing one 
group of geese to  graze only on stands of one 
species, and a second on stands of the other. 
Based on weight gain over 14 days, the value to 
geese of grazing on E. palustre was significantly 
g reater than that of grazing on E. fluviatile.
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