RESULTS : -
( A ) BIOMETRICAL COMPARISON : -,

( 1A ) Live weight @ -

Table (1) indicates the changes in body weight of migratory
birds just after their arrival in Egypt and during the recovery
period.

Statistical analysis using F - test, revealed that there was
a building up of weight after migration, and the arrival weights
were significantly  lower after capture in C.coturnix and
S.turtur., 98.49 to 110.7 g and 126.17 to 157.17 g, respectively.
On the other hand, a mon significant variation in body weight was
recorded in F.atra.

(2 A ) Pectoral muscle weight : -

(1) Superfﬂicial pectoral g}uééle : -

As shown in table ( 2 ), the data indicated that, the
highest value of superficial pectoral muscle weight was recorded
on the first week of capture, while the lowest one was noted on
the day of arrival in S.turtur species. ( 8.634 g at zero day and
24.88 g after one week of recovery ).

( ii) Deep pectoral muscle : -

It was found that the lowest weight of the deep pectoral
muscle was recorded at O - day of capture and then it increased
during the two recovery weeks as shown in table ( 2 ). In
C.coturnix, the weight rose from 291 g to 422 g in E.atra
from4.35 g to 6.29 g and in S.turtur from 2.04 g to 4.07 g.




( 3 A ) supracoracoideus muscle weight : -

A significant difference Wwas noted among the weight of
supracoracoideus muscle in the three migratory species of birds
during the captured period and just after landing ( table 3 ) «The
muscle weight was 0.2573 g and 0.2044 g on the day of arrival and
then it increased to 0.4271 g and 0.4382 g on the 1st week after
capture in F.atra and S.turtur respectively.

( 4 A ) Power weight ratio : -

As shown in table ( 4 ), the power - weight ratio ranging
from 16.02 percent to 18.24 percent from the day of arrival and
during the 1st week of capture in C,coturnix. with no
significant difference .On the other hand , in both F.atra and
S.turtur their power - weight ratio , reaching its lowest value at
the day of arrival (14.49% , 8.62% ) and increased during
capture to 18.89% and 18.79% respectively . Daia foi
nonmigratory  birds showed no significant difference in their

power - weight ratio during recovery period ( table4 )

(5 A) Wing length : -

As shown in table (5)the mean wing span for C.coturnix ,
F.atra and S.turtur were 38.8 cm , 50.03 ¢cm , and 55.8 cm

respectively .
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Table (1) Changes in the weight of migratory and nonmigratory birds during recovery

( live weight in granms ).

puration
O - DAY RECOVERY
pecies day of capture 1 st week 2 nd week .1_
*
98.49 103.16 110.7
T.noncnbwu + 0.91
¥ 0.99 H 1.3
F =9.9
~ 225.3 N.S8 216.27 215,96
F.atra
+ 1.2 L 0.99 £ 1.7 [To)
* = I~
* *
126.17 156.34 157.17
8.turtur + 0.4
1.4 » 1.9
F = 22.6 x -
1700.9 N.8 1901.4 1892.8
.domestica + 0.9 + 0.2 4 1.8
[ _ 355.23 N.S 359.8 357.84

% gignificant p < 0.05
a% Highly significant p < 0.01

N.8 non - significant.
mean 4 S.E.




Table (2) Changes in the pecto

birds during recovery-.

ral muscle weight ( g ) of mig

ratory and non migratory

PECTORAL MUSCLE

ration _\
SUPERFICIAL.P DEEP.P
pecies O - DAY . — RECOVERY 0 - DAY }———RECOVERY
ay of capture 1 st week |2 cd week day of capture 1 st week 2 cd week
d 12.67 N.8 14.36 12.95 2.91 4.22 3.94
c.coturnix 4+ 0.02
—_— p 0.12 4+ 0.03 4 0.04 - 4 0.1 4+ 0.2
k - F = 5.9 -
* *
28.04 34.06 30.89 4.35 6.38 6.29
F.atra 4 0.2 4+ 0.3
4 0.13 + 0.09 ..._no.n o+ 0.07
F = 41.87 F = 56.9 -
—— ——
— ]
* N ]
8.634 24.88 24.22 2.04 4.07 4.07
g.turtur 4 0.01 ’ + 0.002 '
F = 434.3 F = 253.6 -
r 70.411 NK.8 70.393 65.293 20.577 18.802 23.921
.domestica o+ 0.3 4 0.7 4+ 0.02 4 0.3 + 0.1 + 0.4
30.413 N.8 28.493 31.972 5.317 4.949 5.667
Cc.livia + 0.9 “ 0.3 + 0.1 + 0.03 4 0.01 “+ 0.09

« gignificant
Highly 8igni

*k

p < 0.05

N.8 mnon - significant.

mean <+ 8.E.

ficant p < 0.01
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Table (3) Changes in the supracora

coideus muscle weight ( g ) of migratory and

non migratory birds during recovery.

CARACOID.MUSCLE WEIGHT

puration \;
0 - DAY —RECOVERY
species day of capture 1 st veek 2 nd week
0.2016 N.8 0.2460 0.2255
.coturnix - 0.002 e 0.003 4 0.007
—————————l——— - —
* 0.4271 0.4123
F = 13.8 - -
* & 0.4382 0.4241
8.turtur 0.2044 + 0.03 & 0.002 4 0.07
—_— F = 36.8 -
.domestica 0.8315 & 0.01 N.SB 0.7923 4 0.03 0.9139 w“o.Oh
Cc.livia 1.3091 4 0.03 0.9937 & 0.05 1.321 4 0.06
—————— - -

* gignificant P < 0.05
x% Highly significant P < 0.01
N.8 non significant

mean + s8.B.
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Table (4) powver -~ weight ratio for migratory and nonmigratory
pirds during recovery.

gpecies 0o - day  _— ——RECOVER
of capture 1st week 2nd veek

Cc.coturnix 16.02% N.B 18.24% 15.46%
il

F.atra 14.49% ¥ 18.89% 17.40%
8. turtur 8.62% ¥| 18.79% 18.26%
G.domestica 5.42% N.8 4.69% 4.78%
c.livia 10.29% N.8 9.51% 10.77%

N.8. nonsignificant
* significant

P<0.05
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pable (5) Wing length (cm) of the migratory and nonmigratory species.

8pecies wing length 8.E. range

C.coturnix 38.8 40.11 35,3 - 38.9
F.atra 50.03 13.2 49.3 - 56.9
8.turtur 55.8 _-l_-_0.03 53,1 - 55.9
G.domestica 63.2 +0.07 59,3 - 69.5
c.livia 65.3 $0.9 60.1 - 67.7
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d nonmigratory species during

h species)

Table (6) B8pan loading of migratory an
recovery.
Species o - day | ——RECOVERY
of capture 15t week 2nd week
—*
c.coturnix 2.53 ® 2.65 2.85 N.8
71=9237.1
T2=3921.2
F.atra 4.50 B 4,32 4.31 N.S8
Tnﬂuumw.w
—
8.turtur 2.26 B 2.8 2.81 N.8
r1=72.9
T2=3481.5
G.domestica 26.91 30.08 29.9 N.8
c.livia 5.44 5.51 5.48 N.8B
N.S8. nonsignificant. (during recovery period in eac
P1 * significant P<0.05 {(between migratory species and c.livia)

T2.8 significan

t P<0.05

(between mig

ratory species and

G.domestica)

==

80




(6 A ) Span loading : -

The span loading in F.atra recorded the highest value than in
C.coturnix and S.turtur being 4.5 , 2.53 and 2.26 respectively.
There was mno significant difference in span loading during
capture in all the three migratory species as well as the
nonmigratory birds .Among the nonmigratory birds , ( table 6 )
the G.domestica recorded the highest value of span loading (
26.91 )

(B) BIOCHEMICAL ANALYSIS : -
( 1 B ) Giycogen : -

It was clear from the results recorded in table 7, AB & C
that there was a significant increase in glycogen content in both
superficial and deep pectoral muscles towards the 2nd week of
capture.

The t - test was also applied to compare the results of
migratory birds during capture with the corresponding data in the
nonmigratory species. It was found that the glycogen contents
were significantly higher in G.domestica and C.livia than the

corresponding values of migratory birds in both superficial and
deep pectoral muscles. At the day of capture glycogen contents
were 4078.84 mg, 4302.48 mg and 4378.37 mg in migrating birds (
C.coturnix, F.atra and S.turtur ) respectively , while glycogen

levels were 5801.46 mg and 5619.23 mg in nonmigratory birds (
G.domestica and C.livia ) in the superficial pectoral muscle. The
same differences were also recorded in glycogen levels between
the migratory birds( C.coturnix, F.atra and S.turtur, 4068.41 mg,
4336.32 mg and 5096.02 mg respectively ) and the corresponding
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Table (7-A) Changes in the content of pe

,coturnix and non migra

\

ctoral muscle glycogen ( mg / 100

tory species during recovery.

g ) of

B

» significant difference petween data during

weeks after capture,

@ Significant difference betwee

using F - test. P < 0.05

two contrel nHonmmnmmv00ﬂwdowu~ using t - test.

n each stage in migrating birds

with the corresponding

puration ﬁ. Mmoaowvb MUSCLE
SUPERFICIAL.P DEEP.P
0 - DAY | —— —RECOVERY 0 - DAY ————RECOVERY
species ay of capture 1 st week |2 nd week ay of capture |1 st week |2 nd week
*
4078.84 3985.34 5393.48 4068.41 4471.85 5747.96
C.coturnix + 12.2 + 7.9 4+ 8.4 -+ 10.9 + 9.4 & 7.2
—
F = 48.9
- - - -
contreol 1 5801.46 6060.96 5828.96 5655.9 5584.96 6105.63
» 10.3 + 7.2 e 5.7 4 9.2 » 7.1 + 6.9
G.domestica - - .
—_— t = 14.0 t = 14.99 t = 7.81 t = 8.97
a| - s - =
ontrol 2 5619.23 5454.06 5550.7 6220.06 5953.71 6039.31
C.livia
gzero day of capture, one and two
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Table (7-B) Changes in the content of

F

.atra and non migrator

y species during recovery.

pectoral muscle glycogen {( mg /

100 g )

of

PECTORAL MUSCLE

|

puration _
ﬁ. SUPERFICIAL.P DEEP.P
O - DAY |————=RECOVERY 0O - DAY ——— ——RECOVERY
ay of capture 1 st week [2 nd week ay of capture |1 st week [2 nd week
»*
4302.48 3256.44 48824.9 4336.32 4306.11 4866.41
= 10.4 F = 11.03
m n » » - n
ontrol 1 5801.46 6060.96 5828.96 5655.9 , 5584.96 6105.63
ﬁ F°ow H QQN “ moq * 0-“ * -N-H. H Goo
.domestica
] - - ] | -
ontrol 2 5619.23 5454.06 5550.7 6220.06 5953.71 6039.31
...W miﬁ CW- mom w q'o H o.w “ H.o.‘ ” w.n
c.livia
ference hetween data during 2zero day of capture, one and two

+ gignificant aif

weeks

® significan

two control groups Homuonﬂwdowxyﬁmwua

after capture, using F - test.

t difference between each stag

P < 0.05

.ﬂ - ﬁom.ﬂo

P < 0.05 ymean &+

4+ B.

e in migrating birds with the corresponding
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rable (7-C) Changes in the content of pec

8.turtur ana non migrator

y species during recovery.

toral muscle glycogen (mg / 100 g )

of

puration ﬁHH PECTORAL MUSCLE _
ﬁl SUPERFICIAL.P _ﬁ\ DEEP.P
O - DAY | ——RECOVERY O - DAY | ——RECOVERY
gpecies ay of capture 1 st week |2 nd week ay of capture 1 st week [2 nd week
* -
4378.37 5185.35 4785.27 5096.02 5449.18 5726.8
8. turtur turtur 4 13.3 4 15.2 4 7.9 4 11.7 4 9.9 | 4 20.3
F = 21.5 F = 13.5
- - -
ontrol 1 5801.46 6060.96 5828.96 5655.9 5584.96 6105.63
4 10.3 4 7.2 4 5.7 4 7.1 4 6.9
.aosomnwnu - -
t = 10.6 t = 8.99 t = 6.5
- -
ontrol 2 5619.23 5454.06 5550.7 5953.71 6039.31
wu u.‘ nl—ﬂ 6.6 o .Nno H.Ooﬁ 8.2
c.livia - x x
t=7.7
* gignificant difference between data during zero day of capture, one and two
weeks after capture, using ¥ - test. P < 0.05

@ significant difference between each stage in migrating birds with the corresponding

control group respectively, using t - test. P < 0.05 ; mean 4 8.E.



ponmigratory birds ( 5655.9 mg in G.domestica and 6220.06 mg in

C.livia ) in the deep pectoral muscle as shown in tables 7A, B&
C.

( 2 B) Glucose : -

Serum glucose level was significantly increased to more than
four fold after 2nd week of recovery in C.coturnix, ( 80.233 mg
and 325.819 mg respectively )., and the level of glucose
inC.coturnix (325.819 mg) was found to be 1.5 fold of the level
in G.domestica but non - significant yariation was found when
compard to C.livia. On the other hand , a significant decrease in
glucose level was recorded in C.coturnix ( 80.233 mg ) as
compared to that of the nonmigratory species ( 183.077 mg in
G.domestica and 318.532 mg in C.livia ) at zero day of capture.
In F.atra, a non significant difference in glucose level at O -
day of landing was recorded ( 181.099 mg ) , in comparison to the
corresponding value in nonmigratory birds ( G.domestica, Wwas
183.077 mg, while the serum glucose level in C.livia was three
times more than its level in the F.atra at the first day of
arrival).This difference sharply decreased at the end of the2nd
week, but a significant difference was still recorded ( 282.037
mg ,173.099 mg and 316.391 mg respectively ). ( table 8 ).

The lowest level of glucose in S.turtur was obtained on the
first day of arrival ( 102.037 mg ) and significantly increased
at the end of the 1 st week post capture. There was a significant
decrcase in serum glucose level at O - day of capture between
turtur ( 102.037 mg ) and C.livia ( 318.532 mg ). This
difference decreased at the end of the 2nd week after capture as
shown in table ( 8 ).
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Table (8) Changes in th

e level of serum glucose ( mg /

non migratory birds during recovery.

100 ml ) of migratory and

SERUM
Bpecies
0-DAY (day of capture) RECOVERY 1 st week RECOVERY 2 nd waak
* A » m
80.233 &« 1.3 163.02 nw 1.9 325.819 WPH.Q
Cc.coturnix
F = 26.9
t1 = 11.6, t2 = 27.3 t2 = 25.9 t1 = 19.6
A A * B A
181.099 2.3 185.032 + 0.9 282.037 wu»..u
¥.atra
F = 12.6
t2 = 19.2 t2 = 16.3 t1 = 20.3, t2 = 9.9
" wmA m oA - a
102.037 & 2.7 288.491 + 3.1 288.112 4 4.9
g8.turtur
— F = 14.7 tl1 = 23.2 tl1 = 12.5
£1 = 10.3, t2 = 27.9 t2 = 19.3 t2 = 17.3
ontrel 1
183.077 + 2.1 195.023 & 0.9 173.099 & 1.1
c.domestica -
ontrol 2
- 318.532 - 27.3 312.026 + 1.4 316.391 A 0.9
¢.livia

* gignificant aifference concerning the 4

ata during zero day of capture, one and two

86

weeks after capture in serum of migratory species using F - test » P < 0.05

gignificant difference comparing the results of each stage in migratory birds
with the corresponding control (1) ( non migratory species ) G.domestica 8
and control (2) ( non migratory species) c.livia, a respectively, using t-test
( t1, t2 ) respectively. P < 0.05

means + S.E.

m’ A



( 3B ) Inorganic phosphorus @ -
(i) Serum : -

The circulating inorganic phosphorus was 20.44 mg, 24.42 mg
and 16.84 mg in C.coturnix, F.atra and S.turtur respectively just
after landing. It decreased to 12.57 mg and 16.65 mg after the 1
st week of recovery in C.coturnix and F.atra respectively, while

the inorganic phosphorus in S.turtur decreased after the 2nd week
of recovery ( 11.59 mg ) ( tables 9 A, B & C).

In G.domestica, there was a non significant change in the

level of inorganic phosphorus during caging, on the other hand,
the circulating inorganic phosphorus  in C.livia was significantly
decreased after two weeks ( from 18.61 mg to 11.68 mg ).

Comparing the migratory and nonmigratory birds, it was
noticed that, at zero - day of arrival, a significant increase in
the level of inorganic phosphorus  in C.coturnix was recorded
compared to G.domestica, ( 20.44 mg and 15.57 mg respectively )
but this variation was decreased at the end of the 2 nd week of
recovery, 16.96 mg against 15.74 mg respectively, ( table SA ).
The opposite occurred between C.coturnix and C.livia, where there
was a nonsignificant difference at the day of capture ( 20.44 mg
and 18.61 mg respectively ).After two weeks of recovery, the
levels of inorganic phosphorus in C.coturnix was bighly increased
than in C.livia ( 16.96 mg and 11.68 mg respectively ). S turtur
, recorded nonsignificant ~ changes between their circulating
inorganic phosphorus and C.livia during the experiment.

The inorganic phosphorus in F.atra was significantly higher
throughout the two recovery weeks than the levels in G.domestica

87



Table (9-A) Changes in the level of serum ( mg / 100 ml y and pectoral muscle(mg / _co@

c.coturnix and nonmigratory species during

e et et e

recovery.
—_ \Ill..ll“ll.|‘|
‘ _\ PECTORAL MUSCLE
SERUM \|‘\HH_
SUPERFICIAL.P DEEP.P

inorganic phosphorus of

puration O-DAY RECOVERY .; RECOVERY RECOVERY
ay of
species apture | 1 st 2 nd apture | 1 st 2 nd 1 st
waek weeak wveek wveek week

coturnix 20.44 12.57 16.96 96.46 454.67 | 649.40

B H N-m .w 1.7 w 3.3 w 4.3 #N-m w 3.9
= 45.5 =285.3
— 0o
N a0
ontreol 1 L J ] .

15.57 14.97 15.74 346.54 | 349.23
domestica ||+ 0.5 | & 3.1 | % 1.1 + 4.5] 2 2.9

t=13.32

1l
-]
.

°

PE—————
——
||

ontrol 2 ] * W -

18.61 16.93 11.68 253.41 | 257.65

= 23.9

+
t= 6.3 ﬂ“ 30.1 t= 18.7 [t= 20.6 =13,57 [t=13.92 [F=

= 13.3

%« gignificant difference between data during Zero day of capture, one
after capture, using F-test s P < 0.05

and two waeks

migrating birads with the corresponding

W significant difference between each stage in
P < o.ou ;] c.w mom-

control group respectively, using t - test.



Table (9-B) Changes in the level of serum (mg/100 ml) and pectoral muscle (mng/1009)
inorganic phosphorus of F.atra and nonmigratory species during recovery.

PECTORAL MUBCLE

SR [~ ovemwremme | omece —

RECOVERY L O-DAY RECOVERY \_ O-DAY RECOVERY

ay of ay of %_

apture | 1 st 2 nd apture 1 st 2 nd
week week week | week

W|“ﬂl“ﬂ
363.48 | 460.8 [464.47
4 5.1

1 st 2 nd
weeak week

16.65 | 22.31 || 341.64 | 478.4 | 485.8
4 2.7 (1.9 & 9.3 |2 2.7 | & 7.4

15.57 14.97 15.74 246.54 | 349.23

=11.29 t=10.69 k Tnpa.mu

|

ontrol 2 U m* - -

18.61 | 16.93 | 11.68 || 253.41| 257.65252.73 288.09 | 244.03 | 374.24
c.livia |4 0.5 |+ 2.3 | 1.2 |} 4 93 4 7.5| x 4.9 | x 89| 3.9 4 12.1

=7.85 = 30.1 |k=22.17 Tunu.h t= 11.06 [t= 7.71 [t=12.57 [F= 24.6
=5.83 =7 .77

i T—

L

* Significant difference between data during zero day of capture, one and two weeks
after capture , using F - test , P<0.05 -

m Significant difference between each stage in migrating birdaswith the corresponding
control group repectively ., using F - test , P < 0.05,+ 8.E.
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Table 3-0) ¢ Changes in the level of serum Aem\ﬂoo ml )} and pectoral muscle (mg/100g) .~
inorganic phosphorus of B.turturand nonmigratory species recovery.

—————

PECTORAL MUSCLE

SERUM ==
ﬁ SUPERFICIAL. P UDEEP.P
Duration 0- DAY RECOVERY 0-DAY RECOVERY 0- DAY RECOVERY
. Pday of —— dar of day of
Gpecies copture | 1 st 5 nd  Jcopture| 1 st 2 nd copture 1 st 2 nd
h weak Wieek week meok waek Wwe gk
¥ 4t 4
g, turtur 16, 84 1747 11,599 370.43| 296,351 392,09 339, 53| 346,49 435,32
o3 P42 gt 2.3 b2 9tk 7.3 ¢ 9.6 L 8,32 + 9,711t 5.4%2
T F- 23,3F: 12.9 F-126.2
T _ ; &
[ | [ @

_no:f.m.._lt - -

|

15,57 14,97 | 15,74 | 346,54 I49, 23| 393, 8/ 705,63 | B48.8 |791.47

C.denesticel] + 0.5 Po3 Pt P43 P 2.9) ¢ 7.3 9.2 t 3.3 P 7.9
3 v- 6.8 |- S £-39.39|t:-29,93 t-39, 72
‘?ﬁﬁ.—rﬂ.‘ 2 ¥ - - i - - ¥ -
ig. el 16,93 | t1.68 QI 253 %! »57. 65| 252,75 | 268,09 o244, 03| 374, 24

C.livia b 0.5 1.3 | b 1 9.3 £ 7.5) t 4.9 L 8.9 po3.9) b 124
F- 30.1[t-82,93 Fo33, 91|tz 12,13 toiy4, 91 |tz 35)F: 24, &

t-10, 32

L _ . R

en data during zero day of omvﬁcwm,.osm and two weeks

* gignificant difference betwe
after capture, using F-test,P < 0.05.

.m Significant difference between each stage in BHMwme:m.waam with the corresponding
control group repectively, using F-test, P < 0.05 £+ S5.E..



( table 9 B).
( ii ) Pectoral muscle : -

The lowest value of inorganic phosphorus  in both the
superficial  and deep  pectoral muscles  were demonstrated
immediately after landing ( being 396.46 mg, 341.64 mg and 370.43
mg in the superficial muscles and 398.45 mg, 363.48 mg and 339.53
mg in the deep pectoral muscles of C.coturnix, E.atra and
S.turtur respectively ). In the 1 st week during recovery the
muscular content of the inorganic phosphorus Wwas significantly
elevated ( tables 9 A, B & C).

The inorganic contents in the pectoral muscles ( superficial
and deep ) of the migratory species were significantly higher
than the mnonmigratory C.livia .In S.tortur, there was a non
significant difference in the inorganic  phosphorus of the

superficial muscle compared with that of G.domestica. ( table 9 C
). The deep pectoral muscle of G.domestica recorded a high value

of inorganic phosphorus than the three migratory species during
the experiment.

( 4B ) Creatine phosphate : -

The lowest C.P level was recorded on the first day of
arrival in both superficial and deep pectoral muscles in the
three migratory species C.coturnix, F.atra and S.turtur, being
465.98 mg, 645.95 mg, 1691.12 mg, 1763.96 mg, 6000.48 mg and
5747.5 mg in both superficial and deep pectoral muscle for the
three species respectively ( tables 10 A, B & C).

However the highest concentration of C.P was recorded after
the 2nd week of recovery.
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Table (10-3A) change

c.coturnix and nonmigratory b

—_—

g in the level of pectora

1 muscle creatine phosphate

jrds during recovery.

(mg/100g) of

PECTORAL MUSCLE

B
]

puration =||
mcwmwMHnHvb.w DEEP.P
0 - DAY |———RECOVERY 0 - DAY | ———RECOVERY
gspecies ay of capture 1 st week 2 nd week ay of capture |1 st week 2 nd week
*® *
465,98 931.64 1270.1 645.95 9715.53 9241.64
ll.l'llllll .
F= 54.3 F= 102.3
- » - - - -
control 1 6045.36 6019.15 5990.24 5819.51 5598.8 5945.72
w 6.6 .WQQH Hﬂ.N w QGO wo.ﬂ Huoo
.domestica
t= 11.2 t= 65.0 t= 37.5 t= 51.7 = 7.4 t= 7.8
- - - - - L
ontrol 2 8359.5 7693.4 8553.9 6068.6 6070.78 6455.99
w QUN w m.@ w moh w OOw w QIN * wo@
c.livia
t= 59.6 = 16.4 t= 26.9 = 66.9 t= 15.2 t= 13.7

%« gignificant difference {

the duration of the expe

wm Significant difference

gpecies.yP <

0.05

..\....m.m.

F - test ) petween C.P valu

riment+P < 0.05

{ t-test ) between each

es of migratory species

during

stage of migratory and nonmigratory
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pable (10-B) Changes

F.atra and nonmigratory bird

in the level of pectr

oal muscle creatine phospha

g during recovery.

te (mg/100g) of

PECTORAL MUSCLE

]
B

puration ﬂ|
d‘ SUPERFICIAL.P DEEP.P
0 - DAY |———RECOVERY 0 - DAY |—————RECOVERY
Species ay of capture 1 st week 2 nd week ay of capture 1 st week 2 nd week
1691.12 1584 .43 "2026.23 1763.96 1539.08 1760.53
= 10.8
(5]
(o1 ]
- ~ » - m -
Tﬁﬂno__. 1 6045.36 6019.15 5990.24 5819.51 5598.8 5945.72
||W G.ﬁ <+ .NQH- & -NQN “ -Now nw OQ.N H 5.9
.domestica
_ t= 8.6 t= 13.8 | t= 20.7 t= 20.4 t= 17.9 t= 15.9
- = - ] - -
ontrol 2 8359.5 7693.4 8553.9 6068.6 6070.78 6455.99
. B.2 . 6.9 . 5.4 e 9.3 « 7.2 . B.9
c.livia
= 59.9 t= 42.5 t= 26.8 t= 24.0 t= 11.9 t= 18.7
n C.P. values of migratory species during

« gignificant daiff

the duration of

@ Sign
P<

jficant difference (t - test) b
o.om ..*.m.

erence ( F - test ) betwee

the experiment. P < 0.05

etween migratory and non mig

ratory species.



g.turtur and nonmigra

et —

||III|I|-|||II-I"IIII.I|.I||||

puration =1

Table (10-C) Changes in the level of pectoral muscle creatine phosp

tory birds during recovery.

hate (mg/100g) of

PECTORAL MUSCLE

SUPERFICIAL.P DEEP.P
O - DAY |———RECOVERY 0 - DAY | RECOVERY
ﬂmuoowow ay of capture 1 st week [2 nd week ay of capture 1 st week |2 cd week
* *
6000.48 11517.96 14105.78 5747.5 8227.22 9054.
8.turtur g 7.1 + 5.6 4 11.2 £ 7.3 4 8.1 4 9.
F= 50.3 = 19.2
- -
ontrol 1 6045.36 6019.15 5990.24 5819.51 5598.8 5945.72
.domestica
t= 13.9 t= 11.9 t= 9.51 t= 19.6
- | -
ontrol 2 8359.5 7693.4 8553.9 6068.6 6070.78 apmm.oo
w 8.2 w ﬁow * m-’ n.w-l @ow w 7.2 * 8.9
¢.livia
t= 15.0 t= 15.3 t= 12.5 t= 6.21 t= 34.1
values of migratory species during

* gignificant difference ( F - test )

the duration of the experiment.

m Significant difference ( t - test ) between migratory and

w.noou&mm.

P <«

between C.P.

o.om .

non migratory species.
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Jmmediately ~ after landing, the C.P content in the
superficial pectoral muscles of all the migratory species Wwere
found to be significantly lower than the non flying and
nonmigratory G.domestica, and C.livia. After two weeks of
recovery, this decrease was changed to A highly significant
increase in C.P in the migratory birds as compared Wwith the
nonmigratory species. ( tables 10 A, B & C ), being 1270.1 mg,
2026.23 mg and 14105.78 mg corresponding to 5990.24 mg and 8553.9
mg respectively.

In the deep pectoral muscle, the C.P in C.coturnix and
S.turtur  after the 2nd week of recovery, recorded a highly
significant increase ( 9241.64 mg in C.coturnix, 9054.9 mg in
S.turtur as compared to 5945.72 mg in G.domestica and 6455.99 mg
in C.livia ) ( tables 10 A & C ). On the other bhand, the deep
pectoral muscle content of C.P in F.atra was significantly lower

throughout the Juration of the experiment as compared with
G.domestica and C.livia, being 1760.53 mg, 5945.72 mg, and
6455.99 mg after the 2nd week of recovery respectively, as shown
in table ( 10 B ).

( 5B ) Adenosine triphosphate ( ATP ) : -

Muscular ATP levels in C.coturnix, F.atra and S.turtur were
249.27 mg, 339.23 mg and 710.81 mg in the superficial pectoral
muscles immediately after arrival and increased to 437.0 mg,
568.15 mg and 1190.5 mg after the 2 nd week of recovery. Also the
ATP level in the deep pectoral muscles was raised from 388.53 mg,
212.53 mg and 498.76 mg 0 527.86 mg, 471.11 mgand 1268.92 mg
respectively. ( tables 11 A, B & C).
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Table (11-3A) changes in the conce

(mg/100g) of c.Ccoturnix and nonmigrator

o ———

ntration of pectoral

muscle adenosine triphosphate

y biras during recovery.

-

PECTORAL MUSCLE

|

puration

DEEP.P IHW

SUPERFICIAL.P
O - DAY L RECOVERY O - DAY |———RECOVERY
species ay of capture 1 st week |2 nd week ay of capture |1 st week [2 nd week
249.27 279.37 437.0 388.53 527.99
c.coturnix y 5.3 ¥ 3.3 4 2.9 4 6.1 y 2.3
F= 150.1
] ] w -
ontrol 1 147.8 136.81 145.36 127.11 128.24
w u-l‘ * Nou w ocp w H.UH * Nou-
.domestica
t= 29.4 t= 10.5 t= 26.7 t= 14.3 t= 19.4
| | | | |
ontrol 2 144.46 144.94 137.7 §33.7 544.77 544.87
H Noq ||.f.| Un* W. o-o R H.qm w U'N llfl o.-N
c.livia
_ ll; t= 10.7 t= 10.0 t= 31.7 t= 12.9

%« gignificant aifference between data

the experiment (

m significant

nonmigratory S

H-mom-

difference between levels

pecies ( t - test ).

of the migr

F - test ) P < 0.05"*

P < 0.05 -

in the migratory

atory species within the duration of

species and the
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Table (11-B) Changes in the concentration of pectoral muscle adenosine triphosphate

(mg/100g) of F.atra and non migratory birds during recovery.

PECTORAL MUSCLE IJ=

puration =||

SUPERFICIAL.P DEEP.P
0 - DAY __—— RECOVERY 0 - DAY | —— RECOVERY
gpecies ay of capture 1 st week [2 nd week ay of capture 1 st week [2 nd week
*
339.23 484.28 568.15 212.53 256.79 471.11
F.atra ¥ 3.4 + 5.2 » 3.2 4 1.5 + 0.9 x 0.4
F= 457.0 F= 134.7
ﬁl‘ - = » - -
ontrol 1 147.8 136.81 145.36 127.11 128.24 133.59
“ Hl‘ w Nlu w OQH. - HIH- -+ NOP ] o.‘
.domestica
t= 23.5 t= 39.8 t= 7.6 t= 9.9 t= 10.5 t= 11.8
- - . - = -
control 2 144.46 144.94 137.7 533.7 544.77 544.87
H NDQ -\*l ul* H 0'0 w le & w-N “ o.q
c.livia
t= 25.8 = 39.8 = 8.3 t= 9.1 t= 17.4

y species within the duration of

% significant difference between data of the migrator

the experiment ( F - test }»P < 0.05-

@ Bignificant difference between levels in the migratory species and the non-

migratory species ( t - test ). , P < 0.05

*omo“o

—-—
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Table (11-C) changes in the concentration of pectoral muscle adenosine triphosphate

(mg/100g) of g.turtur and nonmigratory birds during recovery

Pt

puration =\

PECTORAL MUSCLE \wu

SUPERFICIAL.P _ﬁ. DEEP.P

O - DAY | ———RECOVERY
ay of capture 1 st week [2 nd week

0 - DAY }———RECOVERY

gpecies ay of capture 1 st week [2 nd week

498.76 534.46 1268.92

710.81 664.22 1190.5
-+ u.* u mop -W-Ouo

e e et

F= 50.9 F= 113.3
ﬁ‘ | ] - | ] = | ] mn
ontrol 1 147.8 136.81 145.36 127.11 128.24 133.59
R H-nw .u\l 2.3 < OOP -+ H.nu- - 2.1 - ooﬁ
5.domestica
t= 28.4 t= 27.6 t= 80.3 t= 25.3 t= 24.1 t= 11.8
u - - » -
ontrol 2 144.46 "144.94 137.7 533.7 544.77 544.87
R qu w U.h uW ODw w u-om 3 Q-N H. o.q
c.livia
= 30.4 t= 27.3 = 89.3 t= 12.1 t= 19.3

» Bignificant difference pbetween data of the migratory species within the duration of

the experiment ( F = test ).,P < 0.05 ¢

w Significant difference petween levels in the migratory species and the mnon-

migratoery species ( t - test )., P < 0.05.
4.8.E.
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The superficial muscle content of ATP in the three migratory
species was always higher than the nonmigratory and non flying
species. In the deep pectoral muscle, the same result was noted
between the migratory species and the non flying G.domestica. On
the other hand, the ATP level in C.livia was higher than the
level in the migratory species C.coturnix, F.atra and S.turtur at
zero day of capture, being 533.7 mg, 388.53 mg, 212.53 mg and
498.76 mg respectively. After two weeks of recovery, this
difference between the nonmigratory  C.livia and migrating
C.coturnix and F.atra declined and tended to be the same as shown
in ( tables 11 A & B ). While in S.turtur, the ATP level was

elevated to more than twice the value in C.livia ( table 11 C ).

( 6B ) Total lipids :-

(i) Serum :-

As shown in tables 12 A, B & C a significant increase in the
circulating total lipids was poticed from O-day of arrival till
the end of the 2nd week after capture in the three migratory
species  (755.58mg, 651.89mg and 1229.13mg, increased to
1154.23mg, 2104.0mg and 2056.74mg, in C.coturnix, F.atra and
S.turtur respectively) .

Statistical  analysis using  t-test, indicated that, the total
serum lipids in C.cotrurnix and  S.turtur species ~ were

significantly elevated compared to the nonmigratory species on
the first day of arrival until the end of the 2nd week of
recovery. (tables 12 A,B & C).

(ii) Pectoral muscle :-

In C.coturnix, F.atra and S.turtut, the sperficial pectoral
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muscle total lipids concentrations were 9751.76mg, 9505.64mg and
12264.1mg on the first day of landing, increased to 31507.87mg,
14651.11mg and 51723.26mg by the end of the 2nd week during
capture, respectively.

Comparing the total lipids in migratory and nonmigratory
birds, statistical analysis indicated  that, the total  lipids
levels in migratory birds C.coturnix were significantly higher
than that in the nonmigratory G.domestica and  C.livia
(31507.87mg, 11705.56mg and 12915.68mg respectively). In E.atra
there was a significant difference in total lipids than that in

nonmigratory at 2ero day of capture, but this difference dropped
at the end of the 2nd week (9505.64mg, 11994.4mg, 13748.34mg at
zero day of arrival, reached to 14651.11mg, 11705.56mg and
12915.68mg after the 2nd week for F.atra, G.domestica and C.livia
respectively), (tables 12 AB & C).

On the other hand, the superficial pectoral muscle total
lipids content in S.turtur increased to mOre than four fold the
total lipids in G.domestica and C.livia at the end of the 2nd
week after arrival ( 51723.26mg, 11705.56mg and 12915.68mg
respectively ).

The deep pectoral muscle total lipids content Wwas raised
from 9111.37mg, 11789.8mg and 10790.83mg to 40622.53mg, 7983.71mg
and 11862.2mg in C.coturpix, F.atra and S.turtur respectively
just after capture, till the end of the 1st week of capture.

It is clear from table (12A) that, there was a significant
difference in total lipids in the decp pectoral muscle of
C.coturpix and the nonmigratory G.domestica, and C.livia. On the
other band both migratory species F.atra and S.turtur bhad a
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centration of serum (mg/100 ml

) and pectoral muscle

Table (12-A) changes in the con
(mg/100 g) total lipias of C.coturnix and nonmigratory birds during
recovery.
ﬂl PECTORAL MUSCLE _
SERUM

ﬁﬂ\ SUPERFICIAL.P

N

DEEP.P _

puration O-DAY RECOVERY 0O-DAY RECOVERY x; 0-DAY RECOVERY
ay of ay of ay of
apture | 1 st 2 nd apture | 1 st 2 nd apture 1 st 2 nd
Species week week week week week week
&* * *
n.coturnix 755.58 Tuq.ww 1154.23 751.76 149373.7 31507.87 [P111.37 40622.5 |32118.7
s 3.3 | & 5.2 4123 [l2 15.7 | & 13.9| 2 17.8{ > 14.4 | 3 25.9 | » 30.3
F= 337.4 |[F= =700.8
3385.6 \_
ontrol 1 - - - - - - ]
81.47 [466.11 390.4 1994.4 [13314.4 quom.mn\ 470.81 [9816.06 9740
= 66.4 Tu t= 31.94 t=22.37 |[t= 12.77 = 31.8 [t=11.74
13.58
ontrol 2 - - - - - - - -
565.43 [668.37 697.32 3748.3 [13731.2 12915.68 11453.7 |L3844.9
¢c.livia 4+ 3.2 [ % 5.7 4 5.6 + 13.7 | & 15.4 4 24.3 &+ 21.9 | ¥ 19.8
= 13.0 [t=7.05 [t= 53.81 =22.81 {t=25.04 [t= 13.85 t=27.66 [t= 8.73

» significant difference petween data during day
using F - test. P < 0.05.

after capture,

m S8ignificant difference
control using t - test.

Hm.m.

P < 0.05-.

petween each stage in migrating bi

of arrival and the first two weeks

rds with the corresponding
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Table (12-B) Changes in t
(mg/100 g) t

he concentratio
otal lipids of

n of serum (mg/100 m
F.atra and non migra

Ot A——t

1) and pectoral mnuscle
tory birds during recovery.

|

B | PECTORAL MUSCLE
SERUM
ﬂH‘ SUPERFICIAL.P ;\ DEEP.P _
puration 0-DAY RECOVERY |_ 0-DAY RECOVERY .l; O-DAY RECOVERY
ay of ay of ay of
species apture | 1 st 2 nd apture | 1 st 2 nd apture 1 st 2 nd
week week week week week week
* " *
F.atra 651.89 |643.56 | 2104.0 505.64 |14938.6 14651.11 [11798.8 7983.71 [13266.3
y 4.2 | % 5.4 (% 11.3 ||l 4 13.7 |2 25.4| 22.2 | & 15.9 |3 10.4 | & 13.4
= 197.6 [F=29.97 F=10.36
ontrel 1 - - - 4‘ = ™ -
81.47 [466.11 | 390.4 11994.4 [13314.4 11705.56 |p470.81 816.06 | 9740
c.domestica | 3 4.2 | 3.7 | & 4-9 + 11.5 | & 25.3 | a 22.7 |4 13-4 2 10.3 |4 9.7
= 9.28 Tupw.q t= 11.4 = 12.7 = 9.3
ontrol 2 - » -
565.43 |668.37 697.32 3748.3 [13731.2 12915.68 [L12660.3 11453.7 |13844.9
c.livia s 3.2 | £ 5.7 =2 5.6 |4 13.7 |1 15.4} <% 24.3 || 4 23.7 |2 21.9 | & 19.8
it s
t= 36.95 k= 7.91 t= 9.31

* gignificant difference between data during day of
using F - test.,P < 0.05-

after capture,

@ Significant difference between each
t - test.,P < 0.05.

control using

wum.

E.

first two weeks

arrival uun_nwm

stage in migrating birds with t

he corresponding
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Table (12-C) Changes in

the concentration

of serum (mg/ 100 ml)

and pectoral muscle

ory birds during recovery.

m significan

after capture, using F - test.

t+ difference between each sta

control using t - test. P < 0.05 .

afmomn

P < 0.05°

ge in migrating birds with the

(mg/100 g) total lipids of g.turtur and non migrat
_ PECTORAL MUSCLE HHH
SERUM
ﬁ|| SUPERFECIAL.P NHQﬁH. DEEP.P \;
ﬁWﬁHPﬂwou O=-DAY RECOVERY 0-DAY RECOVERY O-DAY RECOVERY
ay of ay of ay of
species apture | 1 st 2 nd apture st 2 nd apture 1 st |2 nd
week week week week week veek
* L
s.turtur 229.13 [1198.5 2056.74 2264.1 [11603.5 51723.26 0790.8 j11862.2 11889.2
4 7.9 | 11.7 4 13.9 || 4 25.9 4 32.7 | » 23.3 » 25.3 |+ 17.9
TH 411.2 F= 782.1
control 1 » - - - -
g1.47 [466.11 390.4 1994.4 [13314.4 11705.56 9816.06
= 23.9 [t=9.69 [t= 13.8 = 26.37 t= 7.9
ontrol 2 o - - -
565.43 [668.37 697.32 3748.3 [13731.2 12915.68 2660.3 |11453.7 13844.9
= 13.6 [t= t= 39.3 t= 33.53
17.39
» significant difference between data during day of arrival and the first two weeks

corresponding
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nonsignificant difference with C.livia (tables 12 B & C).

( 7B ) Chopesterol : -
(i )' 'Sel;um P -

The cholesterol value in the serum obtained immediately after
capture and during recovery in the migratory species  (
C.coturnix, F.atra and S.turtur ) was compared with the

nonmigratory species { G.domestica and C.livia ) as shown in
tables ( 13 A, B & C ).

The serum cholesterol level was significantly affected on
the day of capture. In C.coturnix, F.atra and S.turtur, the

cholesterol levels were 157.32 mg, 82.54 mg and 292.4 mg just
after landing, and increased to 416.7 mg, 603.19 mg and 443.63 mg
at the end of 2 nd week of recovery respectively. In addition,
there was a significant variation of each parameter in the
migratory species when compared with G.domestica after two weeks
of recovery.

The non flying G.domestica had a monsignificant variation in
cholesterol levels, on the other hand, C.livia, ‘had a significant
increasing circulating cholesterol at the end of recovery ( being
135.47 mg at O - time, increased to 486.81 mg at the end of the
2nd week ).

( ii ) Pectoral muscle : -

The cholesterol level in the superficial and deep pectoral
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Table (13-A) changes in the level of serum (mg/100 ml) and pectoral muscle (mg/100 g)
total cholesterol of Cc.coturnix and non migratory birds during recovey.

PECTORAL MUSCLE

105

SERUM =
\_ﬁ SUPERFICIAL.P Lﬁ DEEP. P L—
puration O0-DAY RECOVERY \_ O-DAY RECOVERY 0-DAY RECOVERY
ay of ay of ay of
species apture | 1 st 2 nd apture | 1 st 2 nd apture 1 st 2 nd
waek week week week week week
* * *®
.coturnix 157.32 [174.91 | 416.7 820.6 2.11 5.45 625.13 | 604.77 5.65
+ 1.3 | 3.2 W.H.u w.m.w 4 0.01 w.o.Ou * 7.2 &« 8.3 | & 2.1
F= 7.9 =222.8 F=128.7
ontrol 1 - n " - » - -
55.08 51.06 | 47.29 8.73 8.92 7.8 7.86 8.36
= 13.2 Tupm.a t= 25.4 = 17.9 [t= 7.9 = 23.9 [t= 19.6
ontrol 2 * - ) -
135.47 (162,38 | 486.81 710.43 | 645.47 | 635.63 511.56 | 528.94 | 590.26
F= 578.0 t= 32.9 [t= 45.7 t= 54.5
+ significant difference petween parameter during zero - time, 1 st and 2 nd wveeks
of recovery using F = test.,P < 0.05.
of species and  non-

wm Significant difference between parameter migratory
migratory species respectively using t - test.,P < 0.05-

+m.m.



mable (13-B) Changes in the 1

total cholestero

evel of serum

1 of F.atra and

(mg/100 ml)

and pectoral nuscle (mg/100 g)

non migratory birds during recovery.

_ PECTORAL MUSCLE n_
SERUM
_ SUPERFICIAL.P =| DEEP.P \MQ
puration 0-DAY RECOVERY O-DAY RECOVERY O-DAY RECOVERY \\;
- ay of ay of ay of
species apture | 1 st 2 nd apture | 1 st 2 nd apture 1 st 2 nd
" | week week week week waek weeak
* * *
F.dtra 82.54 73.3 603.19 512.91 6.61 7.69 512.01 528.75 6.01
F= 598.7 =468.7 =793.5
55,08 51.06 | 47.29 8.73 8.92 7.8 7.86 8.36 9.24
= 5.24 [t=5.88 t= 10.05 =17.72 = 29,0 lt= 27.9
ontrol 2 n " * u . = - -
135.47 162.38 486.81 710.43 645.47 | 635.63 511.56 528.94 590.26
= 8.2 [t=20.1 F= 578.0 [K= 9.3 = 17.6 [t= 29.54 =29,.32
= 23.8

% Significant difference

w Significant difference between parameter o
species respectively using

Hm.m.

between p
of recovery using

arameter during zero < time,
m - .ﬂmm.ﬂo\w < o-om-

f migratory

species
t - test.,

and
P < 0.05.

1 st and 2 nd weeks

nonmigratory
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Table (13-C) Changes in the level of serum (mg/100 ml)

g8.turtur and non migratory birds during

and pectoral muscle (mg/100 g)

recovery.

total cholesterol of
=1‘ PECTORAL MUSCLE \;
SERUM
_ L_ﬂ| SUPERFICIAL.P : .l_ﬁ\ DEEP.P \;
puration O=-DAY RECOVERY O-DAY RECOVERY 0-DAY RECOVERY
ay of ay of ay of
species apture | 1 st 2 nd apture | 1 st 2 nd apture 1 st 2 nd
week week week waek waeek week
¥ . *
§.turtur 92.4 478.71 | 443.63 169.0 5.56 6.65 5.58 4.91 6.67
=183.6 =977.6
ontrol 1 - - - -
55.08 51.06 | 47.29 8.73 8.92 7.8 7.86 8.36 9.24
-
= 27.9 |[t=36.8 t= 35.4 =28.3
ontrol 2 - - * - - - = ] -
135.47 162.38 486.81 710.43 645.47 635.63 511.56 528.94 590.26
OQH-P_QF“ w N-H- H. w-g |H No@ IW. QQN H mom |" u.d H u-u w ‘no H 0.0
» = 18.2 t=14.0 [F= 578.0 [t= 10.3 t= 17.6 [t= 29.0 =33.46 [t=21.2 ﬁnno.n

* Significant difference Db
o

» significant difference

Hm.m.

etween parameter
f recovery using

petween parameter of migr
species respectively usin

during zer
H - ﬂmmﬂov

atory
gt - test.,P < 0.05-

o - time, 1 st and 2 nd weeks
P < 0.05¢

species and non migratory



muscles, in C.coturnix and F.atra was significantly elevated
immediately after landing ( being 820.6 mg, 1512.91 mg in the
superficial and 625.13 mg and 512.01 mg in the deep pectoral
muscles respectively ). These levels were significantly lowered
at the end of the 2nd week of recovery in the two muscles. (
tables 13 A, B & C).

The levels of cholesterol in G.domestica had a significant
variation compared with the migratory species, except after the
2nd week of recovery, while where was a nonsignificant

difference.

In C.livia, the cholesterol level was significantly higher
than the levels in the three migratory species at the end of the
and week of recovery ( 635.63 mg and 590.26 mg in the superficial
and deep pectoral muscles of C.livia corresponding to 5.45 mg and
5.65 mg in C.coturnix, 7.69 mg and 6.01 mg in F.atra and 6.65 mg
and 6.67 mg in S.turtur at the end of the 2nd day of recovery in
the superficial and deep pectoral muscles respectively ( tables

13A, B & C).

( 8B ) Triglyceride : -
(i) Serum : -

There was a progressive increase in the serum triglyceride
concentration during the recovery period in all the three
migratory species, 194.82 mg, 104.82 mg and 205.8 mg on the first
day of landing and increased to 361.84 mg, 236.84 mg and 405.9 mg
after the 1 st week of capture in C.coturnix, F.atra and
S.turtur, respectively as shown in tables 14 A, B & C .

Comparing the triglyceride level in migratory birds with the
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nonmigratory, the statistical analysis indicated that its level
in C.coturnix, F.atra and S.turtur significantly differs from the
nonmigratory G.domestica. Also C.coturnix and S.turtur showed a
significant  difference in their triglyceride levels on the
arrival day and during recovery than in the nonmigratory C.livia.
On the other hand, the migrating F.atra revealed a nonsignificant
difference in its triglyceride values in comparison to its level
in C.livia in the 1 st and 2 nd week of recovery ( 236.84 mg,

240.14 mg in F.atra and 276.9 mg and 299.15 mg in C.livia in the
1 st and 2 nd weeks ) ( tables 14 A, B & C).

( ii ) Pectoral muscle : -

The concentration  of triglyceride  in  the superficial
pectoral muscle was significantly increased to more than two fold
the O - day value in the two migratory species as shown in tables
( 14A & B) ( 1621.74 mg , 1566.79 mg) increase to 3634.02 mg,
3606.32 mg after one week of recovery in C.coturnix, and F.atra

respectively.

The triglyceride levels in the superficial pectoral muscles
of the three migratory species Wwas still significantly higher
than the levels in the nonmigratory species, especially after the
first week of recovery ( in C.coturnix the triglyceride level was
3634.02 mg corresponding to 1360.69 mg and 2121.58 mg in
G.domestica and C.livia respectively ) at the end of the 1st week
of recovery. ( table 14 A).

The level of triglyceride in the deep pectoral muscles of
the migratory species, C.coturnix and F.atra, also increased and

reached its peak at the end of the 1 st week after arrival ( in
C.coturnix, 1140.46 mg at the first day of landing to 4883.03 mg
after onc week of recovery ) as shown in table 14, A . On the
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Table (14-A) Changes in

the level of serum {

mg/100 ml) a

nd pectoral muscle (mg/100 g)

% g8ignifican
weeks afte

. 8ignificant differenc
control using t - test.

r cap

+mlm.

ture, using F - test.,

P < 0.05.

e between each stage in migrating
SP < 0.05.

birds with the

triglyceride of C.coturnix and non migratory birds during recovery.
ﬁl PECTORAL MUSCLE IP
SERUM ‘
ﬁ\‘ SUPERFICIAL.P .I;ﬁ. DEEP.P \_
puration O-DAY RECOVERY 0-DAY RECOVERY ._ O-DAY RECOVERY IQ
ay of ay of ay of
species apture | 1 st 2 nd apture | 1 st 2 nd apture 1 st 2 nd
week week week week week week
* * "
n, coturnix 194.82 {361.84 345.1 621.74 [3634.02 4391.91 |[L140.46 4883.03 |3819.58
S ||y 1.62 |5 24.3 | » 3.7 o 12.01 (4 17.19 | = 3.7 || 4 11.7 |+ 24.7 |4 80.3
= =127.0 =
1306.9 2263.3
ontrol 1 . . . . . .
167.54 | 156.4 187.21 163.67 [1360.69 1098.68 [L131.23 1314.94 {1283.91
.domestica o 2.3 |4 1.3 + 3.1 14.72 |4 12.9 e 21.4 | % 13.3 |4 18.3 + 20.1
t=23.5 [t= 11.0 t=19.01 [t= 8.91 t=38.91 [t= 25.6
ontrol 2 . . - . . .
281.98 | 276.9 | 299.15 942.61 [2121.58 | 1896.27 252.01 |1347.98 [1371.71
c.livia ¥ 3.1 qw.n.wo + 1.14 X 23.5 | + 17.3 + 12.9 qhuH.o“_. + 19.9 |+ 15.6
=11.11 |t= 9.9 [t= 8.3 t= 11.7 [t= 6.5 t=33,79 [t=22.95
t difference between data during day of arrival and the first two

corresponding
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pable (14-B) Changes in the level ©
triglyceride of F.atra and non migratory

£ serum (mg/100 ml) and pectoral muscle (mg/100 g)
pirds during recovery.

=1 PECTORAL MUSCLE \;
SERUM _
I;ﬂH. SUPERFICIAL.P \__ DEEP.P \_
O-DAY RECOVERY \_ O=-DAY RECOVERY O0-DAY RECOVERY
ay of ay of ay of
apture | 1 st 2 nd apture | 1 st 2 nd apture 1 st 2 nd
week week week week weak week
* *
104.82 236.84 240.14 566.79 3606.32 3089.92 2155.31 2043.51
x 3.2 |x2.12 g 1-7| x19.3 | 25.6 | & 17.9 4 7.9 |2 13.2
=130.9 , =
127.04
ontrol 1 . . . . . . .
167.54 | 156.4 187.21 163.67 1360.69 1098.68 131.23 1314.94 1283.91
.domestical 4 2.3 |» 1-3) * 3.1 (-4 14.72 |y 12.9 | & 21.4 (|3 13.3 |2 18.3 ) 20.1
k=15.7 | t= 14.2 =13.28 [t= 9.68 [t= 28.91 =38.9 TH 25.6
ontrol 2 . . . . . .
281.98 276.9 299.15 942.61 2121.58 1896.27 252.01 1347 .98 1371.71
c.livia 4 3.1 |42.19 |x 2-14 ji¥ 23.5 |y 17.3| + 12.9 4 31.01 | 19.9 | 15.6
= 9.2 = 11.7 [t= 16.5 = 11.3 lt= 33.7 [t= 22.9

» gignificant difference between data during day of arr
weeks after capture, using F - test.,P < 0.05.

. B8ignificant difference between eac
control group respectively using t - test.
*m-ml

,P < 0.05.

h stage in migrating birds with

jval and the

the

first two

corresponding
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Table (14-C) Changes in

the level of s

erum (mg/100 ml)

and pectoral muscle (mg/100 g)

triglyceride of g.turtur and non migratoery birds during recovery.
_ﬁ PECTORAL MUSCLE \k__
SERUM
_ﬂ| SUPERFICIAL.P \\Jﬁ. DEEP.P .IQ
puration O-DAY RECOVERY |_ O=-DAY RECOVERY 0-DAY RECOVERY |_
ay of ay of ay of
Species apture | 1 st 2 nd apture | 1 st 2 nd apture 1 st 2 nd
week week week week week week
* * *
g.turtur 205.8 405.9 541.94 |[R361.16 2977.41 | 2804.66 1367.5 [1641.78 3122.68
4 3.01 (4 1.92] 2.35 [l4 13.72 |4 19.21 | x15.91 0% 25.3 (4 13.3 |3 17.3
= 76.6 = 7.9 Tﬂuuw.o
ontrol 1 . . - . . .
167.54 | 156.4 187.21 [[1163.67 1360.69 | 1098.68 131.23 |1314.94 1283.91
_aomestica( 4 2.3|x 21.3| x 3.1  14.72 |3 12.9 | 3 21-4 > 13.3 |4 18.3 | 20.21
£=15.7 [t= 9.7 = 8.4 [t= 7.5 Tﬂ 147.0 t= 24.5
ontrol 2 . . . . . .
281.98 | 276.9 299.15 942.61 [2121.58 1896.27 |p252.01 1347.98 [1371.71
= 7.8 ﬁu 8.9 [t= 8.3 t= 8,57 [t= 16.96 t= 21.9
%+ gignificant difference petween data during day of arrival and the first two
weeks after capture, using F - test.,P < 0.05¢
. S8ignificant difference between each stage in migrating birds with the corresponding
control group respectively using t - test. , P < 0.05.

+m.m.
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other hand, the triglyceride reached its peak in the deep
pectoral muscles at the end of the 2 nd week after recovery in
S.turtur where the value of 1367.5 mg was increased to 3122.68

mg.

The triglyceride level in the migratory species, C.coturnix
and S.turtur, was significantly increased to more than twice the
G.domestica and C.livia levels at the end of the 2nd week of
recovery, ( 3819.58 mg and 3122.68 mg in C.coturnix and S.turtur
corresponding to 1283.91 mg and 1371.71 mg in G.domestica and

C.livia respectively ) as recorded in tables ( 14 A & C) In
F.atra the triglyceride level was 1.5 times higher than the value
in the nonmigratory species ( 2043.51 mg in F.atra and 1283.9 mg,
1371.71 mg in G.domestica and C.livia respectively at the 2nd
week of recovery. ( table 14, B).

( 9B ) Phospholipid : -

(i) Serum : -

Serum phospholipid was significantly increased after the 2nd
week of recovery compared to the level on the day of arrival in
C.coturnix, F.atra and S.turtur. The pbospholipid level was 18.53
mg, 17.3 mg and 11.61 mg at 2ero day of theirarrival, and
increased to 430.3 mg, 319.98 mg and 323.5 mg after two weeks of

recovery.

The circulating phospholipid in the migratory birds on the
zero - day of landing, was lower than its level in the
nonmigratory species. At the end of the 1st week of recovery,
this difference was depleted. On the other hand, at the end of
the 2nd week, the phospholipid fevel in the migratory species
become significantly higher than its level in G.domestica and
insignificant  from C.livia ( except for C.coturnix,  its

phospholipid remained significantly higher than both G.domestica
and C.livia ). ( table 15 A).
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( ii ) Pectoral muscle : -

Results of tissue analysis were shown in tables ( 15 A, B &
C ). Statistical analysis on the zero - day of landing indicated
a significantly lower phospholipid content when compared with the
values after two weeks postmigrant. In C.coturnix, F.atra and
S.turtur, the phospholipid values were 1478.56 mg, 48.21 mg and
80.29 mg in the superficial pectoral muscle and 1703.56 mg,
353.57 mg and 658.92 mg in the deep pectoral at zero - day of
landing. These increased to 22525.7 mg, 1128.57 mg and 1707.14 mg
in the superficial pectoral muscle and 24910.71 mg, 392.85 mg and
1243.21 mg in the deep pectoral muscle, one week postmigrant,
respectively.

On the zero day of capture, the phospholipid of the
migratory  species in the superficial pectoral muscle was
significantly lower than the values of the two ponmigratory
species. At the end of recovery ( 2nd week ), the values of
phospholipid  in the migratory species,C.coturnix  E.atra and
S.turtur, became significantly higher than the levels in the non

flying G.domestica, while the nonmigratory C.livia phospholipid
contents remained even higher. In C.coturnix, the concentration
of phospholipid after one week of recovery significantly higher
than the values noted in both G.domestica and C.livia. ( 22525.7
mg, 253.76 mg and 2995.72 mg respectively ) table (15 A).

The phospholipid content in the deep pectoral muscle of
migratory and nonmigratory specics was lower than the values
recorded in all groups in the superficial muscle. During the 1st
week of recovery, the concentration of phospholipids was highly
increased than levels determined at the zero - day of capture,
except in F.atra where a nonsignificant difference in the
phospholipid content was recorded ( table 15 - B ).
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Table (15-A) Changes in the

phosphelipid o

level of serum (mg
£ C.coturnix and non m

e

/100 ml) and
igratory b

pectoral puscle (mg/100 )
irds during recovery.

|

PECTORAL MUSCLE

:

SERUM
Lﬂ SUPERFICIAL \=| DEEP. P
puration =DAY RECOVERY .l; 0-DAY RECOVERY .I_ 0-DAY RECOVERY \_
ay of ay of ay of
species apture | 1 st 2 cd apture | 1 st 2 cd apture 1 st 2 cd
waek week week weak week week
* - *
.coturnix 18.53 |[|380.84 430.3 478.56 22525.7 1896.42 |L703.56 24910.7 [1546.42
.I’MHIN w u-o |.’|| uln w Wlw H QIN & o.o H OOH- -H H-ch l-w w.u
= 22.3 = 16.4 = 31.2
Ob.ﬂﬂop H. - - l\‘ﬁ - - - . - [ )
16.21 [|116.96 119.11 232.14 | 253.76 252.3 116.07 | 119.92 126.37
.domestica |l 4 0.9 |+ 1:21 2.1 || 4 1.9| % 2.2 | %09 p 0.7 & 0.2 4 2.1
= 17.9 Tﬂuw.n L= 29.3 = 39.7 t= 57.2 [t= 30.1 = 29.7 [t= 51.3 [t= 23.2
ontrol 2 . . . . - - . .
398.76 |330.36 353.97 |P112.49 2995.72 | 3139.7 232.14 | 250.23 230.92
c.livia 4+ 1.3 |2 2.1} 4 1.9 4 3.2 % 5.9 | 4 6.2 + 71| = 1.1 | 4 2.2
= 15.3 t= 12.9 = 19.3 [t= 25.2 k= 21.3 = 69.3 [t= 80.3 [t= 59.4
* gignificant difference between parameter in migratory birds at zero day of arrival

and two wee

. Bignificant dif
non migratory.

..’lmlmo

xs after capture using

ference between data
non flying, control using

F - ﬂmuﬂv

in migratory

P < 0.05-

species

and the corresponding

." - ﬂomﬂl\-w < °l°m.
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Table (15-B) Changes in the

Phospholipid o

jevel of serum (mg/10
£ F.atra and non migra

0 ml) and pectoral muscle (mg/100 g}
tory birds during recovery.

PECTORAL MUSCLE

- l
|lgﬁl| SUPERFICIAL.P |;f\ DEEP.P Hg
puration 0-DAY RECOVERY \; O-DAY RECOVERY 0-DAY RECOVERY
ay of ay of ay of
apture | 1 st 2 nd A apture | 1 st 2 nd apture 1 st 2 nd
week week week week week week
* *

F.atra 17.3 [319.43 319.98 48.21 1128.57 1157.14 [I 353.57 392.85 [392.142
HOau llfl NIH. w Now wo.u w nNo@ w ooN & N-m H Uoﬂ w N-m
= 29.9 =110.2

ontrol 1 . . . . - . . . .
16.21 J116.96 119.11 232.14 253,76 | 252.3 116.07 | 119.9%2 126.37
= 15.7 [t=33.1 Tu 31.9 = 19.3 [t= 51.3 [t= 22.9 = Pw.u t= 16.3 jt= 12.9

ontrol 2 . . . . . . .
398.76 330.36 | 353.97 112.49 [2995.72 3139.7 232.14 | 250.23 230.92
= 17.3 = 23.7 t= 15.3 [t= 17.7 = 10.9 [t= 12.3 [t= 16.2

» significant difference between parameter in migratory birds at zero day of arrival

and two wee

. Significant
migratory.

4 8.E.

difference hetw
non flying control using

ks after capture usin

g F - test.,

P < 0.05.

een data in migratory species and th
.ﬂ - ﬂou.ﬂabw < olomo

e corresponding none
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Table {(15-C) changes i
vwomvonpmvn of

n the level of ser
g.turtur an

!II.I..II...'

um (mg/100 ml)
4 non migrator

and UOQHOH#H muscle (mg/100 g)
y birds during recovery.

PECTORAL MUSCLE L_
SERUM
SUPERFICIAL.P M@ﬁw‘ DEEP.P \;
puration O~DAY RECOVERY o:uvm RECOVERY \_ O=DAY RECOVERY
ay of ay of ay of
species apture | 1 st 2 nd uvnuuo 1 st 2 nd apture 1 st 2 nd
week week week week week weeak
*
g8.turtur PH 61 19.56 | 323.5 mo.no 1707.14 1216.07 658.92 1243.21 1192.86
F= 44.2 = 51.3 = 20.3
ontrol 1 . - . . - .
16.21 116.96 | 119.11 232.14 253.76 116.07 119.92 | 126. 37
= 18.9 [t=18.2 t= 30.2 = 15.9 [t= 30.1 TI 20. n = 10.9 [t= 35.2 t= 29.9
ontrol 2 . . . . . .
398.76 330.36 | 353.97 112.49 [2995.72 3139. 232.14 | 250.23 230.92
= 19.2 [t=21.3 = 27.3 [t= 16.2 [t= 15.3 = 11.9 ft= 31.2 [t= 33. 3

* gpignificant
and two weeks

. Significant
migratory,

48.E.

difference
non flying control using

difference between par
after capture using

ameter in mi

F - test.,P < 0.05.

between data in migrato
ﬂ - ﬂwuﬂibw <

ry specie

0.05.

gratory birds at zero day of unuwduw

s and the corresponding none
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The phospholipid of the deep pectoral muscles in the three
migratory species Was. significantly higher than the non flying
G.domestica and non migratory C.livia ( tables 15 A, B & C).

( 10B ) Total protein @ -

(1 )- VS'crum -

The total protein level was shown in tables 16 A, B & C for
the three migratory species. There were nonsignificant variations
in the total protein level at O - day of landing and during the
two weeks of recovery.

In C.coturnix and F.atra, there was nonsignificant
difference in the circulating total protein level, and in the

nonmigratory specics, G.domestica and C.livia, being 9392.2 mg,
13388.8 mg corresponding 1o 13143.66 mg and 11147.26 mg
respectively. On the other hand, the total protein level in the
migratory S.turtur was significantly lower than those in the
nonmigratory species, (6309.1 mg in S.turtur, 13143.66 mg in
G.domestica and 11147.26 mg in C.livia after the 2 nd week of
recovery).

( ii ) Pectoral muscle : -

As shown in tables 16 A, B & C the superficial and deep
pectoral muscles content of total protein showed nonsignificant
variations throughout the experiment.

Yet, the total protein level in the superficial pectoral
muscle of C.coturnix and F.atra was significantly higher than

those in the noamigratory G.domestica and C.livia (tables 16 A
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Table (16-A) Changes i

n the level of serum (mg/100 ml)

and pectoral muscle (mg/100 g)

total portein of C.coturnix and non migratory birds during recovery.
ﬁ. PECTORAL MUSCLE ww
SERUM .
ﬂ\‘ SUPERFICIAL.P _ﬁ\‘ DEEP.P \g
puration O0-DAY RECOVERY \; 0-DAY RECOVERY O-DAY RECOVERY
ay of ay of ay of
apture | 1 st 2 nd apture | 1 st 2 nd apture 1 st 2 nd
week week week week week waek
.coturnix 981.20 (12249.4 9392.2 [L9074.8 19316.8 | 19305.7 2398.9 |[13252.4 10666.3
+ 11.3 | & 25.3 | & 17.2 |[ » 13.4 | ¢+ 10.7 + 12.9 || % 25.9 | & 23.9 | &+ 35.2
« ontrol 1 . . . -
3980.3 [13433.5 13143.7 |5642.73 7071.13 | 6399.53 2763.9 | 9994.4 11869.2
* = 36.9 = 23.0 Tu 11.2 Tu 12.3
ontrol 2 . . .
1121.2 | 9710.5 11147.3 ([16155.4 16357.2 [16376.1 3039.1 |12699.0 12940.0
c.livia 3 18.9 | & 16.4 | + 13.9 ||+ 11.3 ] » 9.2 ] & 7.7 4 12.3 | & 11.7 4+ 5.6
= 21.0 |t= 11.1 [t= 15.7
*

significant difference between parame

and two weeks after capture, using F-

. significant differ

corresponding non

+momo

ence ( t

-test ) between parameter of migra
migratory species;P < 0.05.

ter in migr
test,P < 0.05.

atory birds at zero day of arrival

tory species and the

119



Table (16-B) Changes in the
total protein

level of serum (mg/100 ml)

and pectoral muscle (mg/100 g)
of F.atra and nonmigratory pbirds during recovery.

_ PECTORAL MUSCLE \_
SERUM
ﬁ SUPERFICIAL.P Lﬂ DEEP.P _
puration O-DAY RECOVERY |; O~DAY RECOVERY O-DAY RECOVERY ;
ay of ay of ay of
Species apture | 1 st 2 nd apture | 1 st 2 nd apture 1 st 2 nd
week week week wveek week week
M.ﬂﬂﬂﬂ. 4539.0 14175.0 13388.8 9699.8 [24694.2 22885.3 5290.6 [20249.5 17609.3
ontrol 1 . . .
34980.3 |13433.5 13143.7 642.73 |7071.13 6399.53 2763.9 | 9994.4 11869.2
T.noaomﬂwon y 17.9 | 4 15.5| & 18.2 2 13.3 |4 15.6 | & 14.9 )% 22.3 | % 14.9 | x 21.9
= 9.18 [t= 9.8 [t= 15.7
control 2 . . - . - . .
1121.2 9710.5 11147.3 6155.4 16357.2 16376.1 3039.1 12699.0 [12940.0
c.livia 4 18.9 | 4 16.4 | % 13.9 || 4 12,3 | 3 9.2 | x 7.7 ¥ 12.3 | 4 11.7 | 3 5.6
t= 5.8 = 9,05 [t=10.23 L= 15.9 = 13.7 it= 16.8 =11.64

» gignificant
and two vee

. Significant difference

correspondi
A8.

difference hetween parameter in migratory birds at zero day of arrival

xs after capture,

ng non migratory
E.

( t - test ) between parameter of migratory species

using F-test,P < 0.05.

and the
species.,P < 0.05
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Table (16-C) Changes

jn the level of serum (mg/100

ml) and pectoral muscle (mg/100 g)
atory birds during recovery.

121

total protein of g.turtur and non migr
bl
\Aﬁ| PECTORAL MUSCLE .g
SERUM
I;ﬁly SUPERFICIAL.P ._ﬁl DEEP.P \Mg
puration O-DAY RECOVERY \_ O-DAY RECOVERY 0=-DAY RECOVERY .1_
ay of ay of ay of
apture | 1 st 2 nd apture | 1 st 2 nd apture 1 st 2 nd
week week week wvaek weak waek
8.turtur 4997.7 6173.9 6309.1 528.16 6434.0 6177.33 6673. 4 11924.0 17161.9
ontrol 1 . . .
3980.3 13433.5 13143.7 642.73 7071.13 6399.53 2763.9 9994.4 11869.2
= 37.7 Tu 5.86 [t= 15.7
ontrol 2 - . . . .
1121.2 9710.5 11147.3 6155.4 16357.2 16376.1 3039.1 12699.0 12940.0
OQHM<H” & H-Wno w H.moﬁ H H.wow |.w FP-U I." OON ﬁ doq .WH PN.@ ‘w.nl FP.Q . m-oﬁ
= 5.3 [t= 20.2 t= 8.8 =16.79 | t=6.96 t=36.7 = 13.1 =14.90
arrival

* Significant difference between parameter in migratory birds at zero day of
and two weeks after capture, using F-test,P < 0.05-

. significant difference ( t - test ) between parameter of migratory species and the

corresponding non migratory species.,P < 0.05.
48.E.



& B ).

On the other hand, in the deep pectoral muscle, the total
protein  content in the nonmigratory C.livia was always
significantly lower than the values in the migratory species
F.atra and S.turtur. tables 16 B & C .

(11B) B - lipoprotein : -
(i) Serum : -

The circulating B - lipoprotein  was significantly decreased
in both C.coturnix and S.turtur from the day of arrival and
throughout the weeks of recovery, being 809.8 mg and 479.0 mg and
decreased to 243.7 mg and 197.5 mg respectively,(tables 17 A & C
). On the other hand, the B - lipoprotein level was significantly
increased from 455.05 mg at zero day of capture to 736.7 mg' after
the 2nd week of recovery in F.atra ( table 17 B ).

Generally, as shown in tables 17 A, B & C it is clear that,
the levels of B - lipoprotein in the three migratory species were
significantly lower than those in the non flying, non migratory
G.domestica and C.livia.

( ii ) Pectoral muscle : -

Statistical analysis revealed a nonsignificant difference in
the B - lipoprotein content of the superficial muscles of both
C.coturnix and S.turtur, from landing to the 2nd week of recovery
( tables 17 A & C).
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Table (17-A) Changes in
A - lipopro

tein of

huliniiaihiuiines e

the level of serum (mg/100 ml
c.coturnix and nonmig

) and pectoral muscle (mg/100 g)
ratory birds during recovery.

PECTORAL MUSCLE |
SERUM
ﬂl. SUPERFICIAL.P |_ﬂ\ DEEP.P |
ﬂwcnuﬂwou O-DAY RECOVERY 0-DAY RECOVERY O-DAY RECOVERY
ay of ay of ay of
species apture | 1 st 2 nd apture | 1 st 2 nd apture 1 st 2 nd
waek week week week week week
* *
.coturnix 809.8 824.9 243.7 1662.5 |1828.55 1471.65 || 595.1 2092.5 | 1871.5
ww.n whuﬂ. WH-‘ w ﬁou -w. uoo R 0-“. & .Nau *HO.W w u.o
Tu 69.7 =104.3
ouﬂﬂop P - - L] L] - L] . L] L]
7760.2 | 8150.0 7957.0 {B026.51 3133.65 | 3621.1 076.05 [6016.01 6097.03
.domestica || 4 13.3 | % 10.5 -+ 7.9\ & 11.1 3 7.9 =+ 4.4 + 9.9 | & 8.4 < 6.7
= 9.7 [t= 11.9 [t= 15.9 [k= 12.5 [t= 5.96 [t= 9.16 = 9.6 [t= 7.3 [t= 15.3
ontrol 2 e . . . . . . .
2533.2 [2314.15 2367.0 [3924.05 4328.15 | 3875.5 776.31 [1600.70 1999.71
c.livia 4 9.1 & 7.7 % 8.3 5.9 | 9.4 |+ 11.1 de 7.2 | 4 5.9 | 4.4
= 14.9 [t= 17.2 [t= 19.1 K= 9.9 = 14.9 [t= 12.8 = 9,7 [t= 8.8

* gignificant ai
the duration o

. significant di

the corresponding mnon migratory

fference

( F - test )

between data

£ the experiment.P < 0.05.

fference

A 8.E.

( t - test )

between paramete

species.,P < 0.05.

r of migratory

of migratory species throughout

species and
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Table (17-B) Changes

B - lipopro

in the level of serum (mg/100 ml)
tein of F.atra and nonmigratory

and pectoral muscle (mg/100 g)
birds during recovery.

I

SERUM

PECTORAL

MUSCLE

:
—

SUPERFICIAL.P

18

DEEP.P

|
|
RECOVERY I_
|

RECOVERY L 0-DAY RECOVERY L O-DAY
ay of ay of
1 st 2 nd apture | 1 st 2 nd apture 1 st 2 nd
week week waek week week week
* * *
397.31| 736.7 979.95 |1453.15 1449.5 99.45 [1148.65 1432.25
+ 3.9 2 8.1 + 4.3 | & 10.1 + 8.9 .Hw.u 4 7.9 | & 11.2
Wu 13.3 |F= 39.5 = 15.9
control 1 . - . . . . . .
7760.2 8150.0 | 7957.0 026.51 |3131.65 3621.1 076.05 [6016.01 6097.03
= 9.6 It= 23.2 = 22.6 |k=14.35 t= 9.24 [t= 10.8 = 15.7 |t= 12.4 [t= 22.9
ontrol 2 . . . . . . . .
2533,2 [2314.15 2367.0 [3924.05 4328.15 | 3875.5 776.31 [1600.70 1999.71
C.livia e 91| 7.7 8.3 4 5.9 3 9.4 (= 11.1 4 7.2 & 5.9| »x 4.4
- 8,49 [t= 9.9 t= 18.2 |E= 9.9 It= 10.3 t= 14.3 = 9.4 It= 17.3 TH 14.3

» significant differen
the duration of the

. 8ignificant difference ( t - test ) between paramete
corresponding non migratory spe

mum.m.

cies.,P < 0.05.

ce ( F - test ) between data of migratory species
experiment. , P < 0.05.

throughout

r of migratory species and the
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Table (17-C) Changes in
A& - lipopro

the level of serum (mg/100
tein of 8.turtur and nonmi

s E—————__

ml) and pectoral muscle (mg/100 g)
gratory birds during recovery.

ﬂl PECTORAL MUSCLE .Hp_
SERUM
. ﬂ‘ SUPERFICIAL.P L_\ DEEP.P L
puration 0=-DAY RECOVERY O-DAY RECOVERY I; O-DAY RECOVERY ._
ay of ay of ay of
gspecies apture | 1 st 2 nd apture | 1 st 2 nd apture 1 st 2 nd
week week week week wveek week
* *
g.turtur 479.0 397.6 197.5 666.25 [2747.51 2671.25 || 392.3 [1029.35 936.7
— WN.u + 2.5 + 1.3 + 7.7 & 6.7 4 9.1 + 2.2 4 5.3 ¥ 7.2
F= 37.3 =196.9
ontrol 1 . . . . . . . .
7760.2 | 8150.0 7957.0 [3026.51 3131.65 | 3621.1 076.05 |[6016.01 Aaooq.ou
,domestica || + 13.3 | + 10.5| % 7.9| 4 31.1 ) * 7.9 | 4 4.4 4 9.9 | X 8.4 & 6.7
= 9,7 [t= 23.8 (t= 18.9 t= 15.4 [t= 9.1 = 34.9 TH 10.7 [t= 17.6
ontrol 2 . . . - . . . .
2533.2 12314.15 2367.0 |p924.05 4328.15 | 3875.5 776.31 |1600.70 1999.71
Cc.livia 4 9.1 | 7.7 4 8.3 & 5.9 4 9.4 | % 11.1 3 7.2 5.9 X 4.4
= 23.7 [t= 27.0 [t= 37.0 7n 23.3 [t= 25.2 = 21.3 [t= 19.2 [t= 11.9
- test ) between data of migratory species throughout

* gignificant difference ( F
the duration of the experi

. Significant difference
corresponding non migratory sp

48.E.

EOH”.&M < o.om.

( t - test } between paramete
ecies.,P < 0.05.

r of migratory species and the
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On the other hand, F.atra showed a significant elevation in
its B - lipoprotein concentration, starting from the first day of
arrival to the 1 st week of recovery ( 979.95 mg increased to
1453.15 mg ) ( table 17 B ).

C.coturnix, F.atar and S.turtur, recorded a lowering in
their B - lipoprotein content in the deep pectoral muscle after
the first day of arrival ( being 595.1 mg, 999.45 mg and 392.3 mg
increasing to 2092.5 mg, 1148.15 mg and 1029.35 mg after the 1st
week of recovery ( tables 17 A, B & C).

The superficial and deep pectoral muscles B - lipoprotein in
the three migratory species showed significant decrease in B -
lipoprotein content than in the non flying and nonmigrating
G.domestica and C.livia ( tables 17 A, B & C).

( C ) BODY COMPOSITION RATIO:
(1C) Water content :@ -

(1) Superficial pectoral muscle : -

The significant variation in the water content of the
superficial pectoral muscle revealed that the water percentage
decreased gradually at the end of the 2 nd week of recovery in
both F.atra and S.turtur,( being 43.997 % and 42.732 % at the
first day of landing, and decreased to 37.117 % and 35999 %
after two weeks of capture, respectivcly)-On the other hand, in
C.coturnix, the water percentage increased towards the 2nd week

after recovery ( being 41.098 % in O - day of capture, and was
elevated to 45.366 % in the 2 nd week after recovery) (table 18).

(il ) Deep pectoral muscle : -
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Table (18) The percentage of water content in the mﬁﬂonmwnwnw and deep pectoral muscle

of migratory species just after landing and two weeks after recovery.

puration =1\ PECTORAL MUSCLE |H=
=| SUPERFICIAL.P DEEP.P |_
0 - DAY ___—RECOVERY 0o - DAY __—RECOVERY
species ay of capture 1st week [2nd week ay of capture 1st week [2nd week
*
41.098 40.361 45.366 46.366 33.966 39.806
F= 15.2 F= 12.3
43,997 42.979 37.117 48.979 48.527 47.798
F.atra 4 0.51 4 0.19 x 0.09 4 0-04 A 0.16 4 0.61
= 13.3
42.732 45.327 35.999 49.375 47.352 46.191
8.turtur 4 0.72 x 0.41 4 1.0 4 0.91 y 0.4 4 0.09
F= 11.7

* gsignificant difference -;P<0.05¢
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The deep pectoral muscle water content in the three
migratory spccies,( C.coturnix, F.atra and §.turtur) decreased
from 46.366 %, 48.979 % and 49375 % at the first day of arrival
to 39.806 %, 47.798 % and 46.191 % at the 2nd week after recovery

( 2C) Lean - dry weight : -

( i" )7 Sw;pe“fficial- pectoral muscle : -

As shown in table ( 19 ), the lean - dry weight of the
superficial muscle during the first day of capture was noted to
be higher than after two weeks of recovery in C.coturnix and
S.turtur species ( 49.001 g, 45.003 g at zero day and 23.3019 g
and 12.27 g after the recovery period, respectively ). On the
other hand, F.atra, showed a nonsignificant variation throughout

the experiment.
( ii ) Deep pectoral muscle : -

A nonsignificant variation in the lean-dry weight was

recorded in the deep pectoral muscle of both F.atra and S.turtur
during the time of the experiment. On the other hand, the highest
values of the lecan-dry weight was recorded in C.coturnix, just
after arrival ( 44.703 g ) and the lowest after the 1st week of
capture ( 25.261 g ). ( table 19 ).

(D)ENZYMES: -
(lD)Glucose . 6 - ph_o_sp_hs_itq @ghyq;ogﬁqagq ;-
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Table (19) Lean = ary weight ( g / 100 g tissue ) of the three migratory species

g.turtur ), just after landing and two weeks after

( c.coturnix, F. atra,

recovery ( mean 4 8.E. )

ﬁﬁdﬂoz PECTORAL MUSCLE L

=\ SUPERFICIAL.P _ﬂ DEEP.P
ﬁwwonwom

=
44.703 25.261 28.681

4 0.04 3 0.09 4 0.9

O - DAY | —  RECOVERY O - DAY | —RECOVERY
ik *
49.001 13.260 23.301
.oow:nuwu .u.rrlo .09 4 0.3 A 0.1
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42.831 40.711 38.91

45.003 43.021 12.27
<+ 0.9 + 0.3 -+ 0.3

3 0.1 + 0.2 4 0.04

uNOnoum.ﬂcno .._.mﬁtoo_nnua toow u%onouvﬂcuo Huﬂtoo#man too_n

46.001 42.792 48.163 39.132 43.527 38.46
F.atra 4 0.7 y 0.1 4 0.09 + 0.07 4 0.4 4 0.07
/m.ﬂdnﬂﬁu Qﬁ a

* gignificant difference - > P<0.05 -

% « Highly significant difference. , P<0.01-



(i) Serum : -

The estimated G6P - DH in C.coturnix, F.atra and S.turtur
were 997.37 mu, 365.62 mu and 690.37 mu respectively on the day
of arrival. After the 2 nd week of recovery, the G6P-D4 activity
increased to 1243.52 mu, 11392.11 mu and 12092.37 mu respectively
in the three migratory species ( tables 20 A, B & C ).

The levels of G6P - DH in the migratory species were
significantly higher than that in G.domestica. On the other hand,

there was no significant difference in the enzyme activity
between the migratory species and C.livia during the recovery
period, ( tables 20 A, B & C ), except on the day of capture.

( ii ) Pectoral muscle : -

The statistical  analysis revealed that, there was a
significant decrease in G6P - DH activity in both superficial and
deep pectoral muscles on the day of arrival compared with their
levels throughout the recovery period; being 90.31 mu, 90.72 mu
and 75.09 mu in the superficial muscle and 66.73 mu, 60.93 mu and
30.93 mu in the deep pectoral muscles, and increased to 280.79
mu, 250.33 mu and 280.91 mu in the superficial muscles and to
340.49 mu, 337.91 mu and 155.93 mu in the deep pectoral muscles
of C.coturnix, F.atra and S.turtur respectively.

In the three migratory species, the enzyme activity was
significantly higher than in the non flying G.domestica in the
superficial  pectoral muscle through the  duration of the
experiment. Contrary, the enzyme activity in C.livia superficial
pectoral muscle was significantly higher than its level in the
three migratory species throughout the experiment.
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Table

(20-2) Changes
- ¢ - phosphate de

i

recovery -

n the activity of serum
hydrogenas

of

C.

(mu/ml)

and uoonouup muscle (mu

coturinx and nonmigratory spe

/g) glucose
cias during

PECTORAL MUSCLE _

SERUM IIIllllllllllllllllllllluu
SUPERPICIAL.P |=| DEEP. P
puration O-DAY RECOVERY |Q O~-DAY RECOVERY 0-DAY RECOVERY .l_
day of ay of ay of
sapture | 1 st 2 nd apture | 1 st 2 nd apture 1 st
pecies | week week week week week
* *
,coturnix 997.37 1300.38 1243.52 90.31 280.32 280.79
“ -Nou w OIN H mou & N.H- |" Pou n" F.N
= 15.3 = 27.3
ontrol 1 . . . .
2.25 4.29 3.59 10.94 11
.domestica |+ 0-04 & 0.03 4 0.09 & 0.1 | x 0.3
= 79.4 [t= 44.1 TH 51.3 k= 39,2 [t= 72.3 TH 15.9
1220.71 1103.92 440.91 399.42 431.21 233.91 230.09 220.95
..b.h 3.9 H m-w H w.ﬁ * NOF * le w NQH. “ Fll\ “ H-QH-
= 16.3 [t= 12.3 lt= 14.3 = 26.3 [t= 13.9 [t= 17.2

» gignificant aifference (
tion of the ouuouwawun.»on.om.

the dura
. Bignificant aifference (
species. P<0.05

+ 8.E.

F - test ) between levels

t - test ) bhetween jevels i

in migratory species during

n migratory and nonmigratory
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Table (20-B) Changes jn the activity of serum (mu/ml} and pectoral muscle {(mu/g)
glucose — & - phosphate dehydrogenas of F.atra and nonmigratory species

during recovery -

e

PECTORAL MUSCLE
S8ERUM
SUPERYICIAL.P DEEP.P
RECOVERY _ 0=-DAY RECOVERY O0-DAY RECOVERY
ay of
1 st 2 nd a apture | 1 st 2 nd
waek waek week weak

1099.93 [11392.1 || 90.72 260.91 | 250.33
4 7.2 4+ 7-314&1.1 » 2.1} & 0.9

—

4.29 3.59 10.94 11.94 9.78 240.94 | 230.51 230.99

_ = 49.3 Tu 35.2 [t= 37.9 |k 25,9 t= 27.9 [t= 20.3 k= 17.9 t= 12.3 Tn 9.9
ontrel 2 _ . . . . . . -

1220.71 [1103.92 440.91 | 399.42 431.21 233.91 ] 230.09 220.95

1125.92
= 29.2 = 16.7 [t= 13.7

| I S
#» gignificant difference ( F - test } be
duration of the sxperiment. P<0.05 -

tween levels in migratory species during the

. Bignificant difference { t - test ) between levels in migratory and nonmigratory

species. ; P<0.05-

++S.E-

132




Table (20-C) Changes in the
- phosphate dehydrognas ©

recovery .

activity of serum (mu
f 8.tur

e —t—————

.domestica

et e .

ontrol 2

Cc.livia

PECTORAL MUSCLE

/ml) and pectoral mus
tur and nonmigratory

1293.39

h125.92 [1220.71 1103.
+ 5.5

4+ 3.9

12092.4
-3

4 5.3

92 || 440.91

» gignificant ai
the duration ©

. Significant dai
species. , P<

+ 9-E

fference ( F - test ) petween levels in migratory specie

¢ the experiment., P<0.05:

S8ERUM
BUPERFICIAL.P
puration 0-DAY RECOVERY O-DAY RECOVERY
ay of
1 st 2 nd 1 st 2 nd
week week week

399.42 | 431.21
H Nou- & 2.3
t= 17.9

cle (mu/g) glucose
species during

s during the

fference ( t - test ) between jevels in migratory and nonmigratory

0.05.
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On the other hand, the deep pectoral muscle of C.coturnix
and F.atra indicated a high enzyme activity throughout the two
weeks of capture compared with the two nonmigratory species. Yet,
in S.urtur the estimated enzyme activity in the deep pectoral
muscles Wwas significantly jower than in the WO ponmigratory
species throughout the experiment. ( table 20 C ).

(E) HORMONES : -
( 1E) Insulin @ -

(1)Serum o

The circulating insulin level in C.coturnix, F.atra and
S.turtur was 24.326 Ulu, 13.131 Ulu and 23.939 Ulu on the day of
arrival respectively and was significantly increase to 42.02 Ulw,
18.533 Ulu and 40.129 Ulu after two weeks of recovery
respectively, as shown in tables 21 A,B&C

Ttwas clear from tables 721 A, B & C that, the insulin
jevels in migratory species were significantly higher than those
of the nonmigratory G.domestica and C.livia.

( ii ) Pancreas @ -

The pancreatic tissue concentration of insulin Wwas, 340.321
Ulu, 300.31 Ulu, and 340.071 Ulu just after landing, and was
significantly increased to 670.34 Ulu, 430.03 Ulu and 640.379 Ulu
after the second week of recovery in C.coturnix, F.atra and
S.turtur respectively. ( tables 21 A, B & C ).
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Table (21-A)

e

changes in the 1evel of Serum (u1U/ml)
c.coturnix and nonmigratory species dur

and pancreas
ing recovery -

(0IV/9) jnsulin of

pv— e

e
’ : SERUM _ | PANCREAS u
puration RECOVERY L_ RECOVERY
0o - DAY 0o - DAY
pecies ay of capture (1 st week 2 nd toowip ay of capture 1 st week 2 nd week
* *
24.326 24.731 42.02 340.321 339.391 670.34
c.coturnix y 0.92 4 1.2 4 1.4 3 1.5 4 0.9 3 1.9
F= 13.9 = 27.9
ontrol 1 s.832 7.312 5.470 660.091 590.781 650.731
.domestica
t= 19.9 t= 17.4 = 23.9 t= 12.1 t= 11.9
E 8.661 9.233 8.319 Npo.o.ou. 250.944 221.939
c.livia
t= 18.4 = 15.7 t= 19.2 t= 10.3 t= 14.2 t= 23.2
« gignificant aigference ( F < test ) between 1evels in migratory species during the
auration of the ouvouwsouﬂ..»on.om.
. Bignificant aifference ( t - test ) between levelt in swauquHM and nonmigratory

species.

+

—

;] MAOUOWO
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Table (21-B) Changes in the level of serum (UIU/ml) and pancreas (6IU/g) insulin of
F.atra and nonmigratory species during recovery .

|=v SERUM | PANCREAS

puration RECOVERY RECOVERY
0 - DAY 0o - DAY
Species ay of capture 1 st week 2 nd week ay of capture |1 st week 2 nd week
. .
13.131 11.959 18.533 300.31 360.90 430.03
F= 19.3 F= 13.7
5.832 7.312 5.470 660.091 590.781 650.731
.domestica
t= 11.7 = 13.4 t= 14.9 t= 23.9 t= 20.7 t= 15.7
ﬂﬂﬂnow 2 8.661 9.233 8.319 240.091 250.944 221.939
c.livia _
= 17.2 = 14.9 t= 12.9 t= 16.9 t= 26.7

« significant difference ( F - test ) between levels in migratory species during the

duration of the experiment. » P<0.05"

gignificant aifference ( t - test ) between levels in migratory and nonmigratory

species. , P<0.05-

H m.u.
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Table (21-C) Changes in the

level of Serum (Ulv

/ml) and pancreatic (UIU/9) jnsulin of

pecies during recovery .

g.turtur and nonmigratory S
ﬁ SERUM uﬁ PANCREAS \=
puration RECOVERY RECPVERY \_
0 - DAY 0 - DAY
gpecies ay of capture |1 st week |2 nd week ay of capture {1 st week nd GOQMI_
* *
23.939 25.033 40.129 340.071 660.323 640.379
F= 19.7 F= 17.9
E 5.832 7.312 5.470 660.091 590,781
+ 0.04 4+ 0.03 p 0.1 & 2.3 y 1.6
.domestica
t= 18.9 = 19.3 t= 22.7 t= 11.1
ontrol 2 8.661 9.233 8.319 240.091 250.944 221.939
» 0.91 4 0.09 & 0.5 & 2.1 + 1.7 4 2.2
c.livia
t= 15.9 = 15.2 t= 16.6 t= 11.3 t= 8.9 t= 19.9
n levels in migratory species during the

» gignificant difference

auration of

. Bignificant aifference (

species, ,P< 0.05°% S.E.

the experiment.

(P - test ) betwee

M M.Aat

0S5 -

¢t - test ) between 1evels in migor

atory and nonmigratory

137




In G.domestica, the concentration of insulin  Was
significantly higher than that in the three migratory species on
the day of capture and ope week post arrival. At the end of the
recovery period, these differences dropped, except for F.atra,
which was still significantly lower concentration  than the

G.domestica.

( 2E ) Glucagon :© -

(1) S _erum -

A highly significant circulating level of glucagon ~was
recognized in C.coturnix, F.atra and S.turtur ( 66.639 pg., 15.266
pg and 44.391 pg respectively ) just after arrival, and Wwas then
significantly decreased after the 2 nd week of recovery ( 10.892
pg, 8.323 pg and 17.376 pg respectively ).

The serum glucagon concentration in G,domestica and C.livia
was significantly higher than the levels in the migratory species
( table 22 A, B & C).

( ii ) Pancreas : -

The pancreatic tissue levels of glucagon were 1188.012 pg,
1720.55 pg and 1969.72 pg in Q,ooturnix,' F.atra and S.turtur on
the day of landing, respectively.  The level of glucagon
significantly decreased to 273.912 pg. 329.371 pg and 173.034 pg
respectively after the two weeks of recovery ( tables 22 A, B &
C).

The pancreatic glucagon jevel in the G.domestica and C.livia

was significantly lower than that in the migratory birds on the
day of capture. After two weeks of recovery, this picture Wwas
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1 of serum (Pg/ml) and pancreas (Pg/g) glucagon of

mable (22-A) changes in the leve
igratory species during recovery.

c.coturnix and nonm

et et e

- R

RECOVERY RECOVERY _

puration
pecies 1 st week [2 nd aoon\_
15.531 10.892
c.coturnix 4 0.91 4 0.49
ontrol 1 201.302 159.399 1393.021
e 1.9 < 1.7 + 4.41
.domestica
= 17.1
- ' -
ontrol 2 120.321 99.732
_ & 1.37 A 0.99
c.livia t= 11.3
t= 13.7 F= 8.70

% significant difference (F - test) between levels in migratory species during the

duration of the experiment.,P<0.05:

gignificant variation ( t - test ) between data in 5wanuﬂouw and nonmigratory

species. P<0.05°

+ B.E.
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Table (22-B) Changes in the level of ser
F.atra and nommigratory spe

um (Pg/ml) and pancreas (Pg/g) glucagon of
cies during recovery.

L

SERUM

ﬁ

PANCREAS \_ |

puration RECOVERY RECOVERY \;
0 - DAY O - DAY
pecies ay of capture 1 st week [2 nd week ay of capture 1 st week 2 nd loo#\g
* »
15.266 5.733 8.323 1720.55 350.031 329.371
F= 13.9 = 39.3
control 1 198,031 201.302 159.399 1393,021 1322.13 1197.277
.domestica
t= 16.9 t= 16.3 t= 35.4 t= 19.3 t= 26.2 t= 19.4
- * - - * L] L]
TouﬂHOH 2 120.321 99.732 109.173 1096.341 502.933
c.livia t= 110.7 F= 37.5
t= 11.3 F= 8.7 t= 30.5 t= 11.2 t= 12.7
species during the

» gignificant difference

duration of the experiment. 3 P<0.05:

. Bignificant difference (t - test ) betvee

species. P<0.05.

+ 8.E.

n data

(F - test ) between levels in migratory

in migratory and nonmigratory
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Table (22-C) changes in the level of serum (Pg/ml) and pancreas (Pg/g) glucagon of
g.turtur and nonmigratory species during recovery .

e ——

ﬁ h SERUM | \= PANCREAS l_
RECOVERY \\_ RECOVERY H_
O = DAY

0 - DAY _
ay of capture 1 st week 2 nd wveek — ay of capture 1 st week nd week

puration

pecies

1969.72 160.341 173.034

10.039 17.376

8.turtur 4 0.19 4 2.11

el

F= 25.7

201.302 159.399
|H Poo H H.Q.N

1393.021 1322.13 1197.277

t= 17.3 t= 19.7 t= 12.7 t= 71.2 t= 38.3

L . * ., - .
99.732 109.173 1096.341 502.933 703.27
t= 10.3 = 37.5
= 8.7 t= 19.3 t= 21.3 t= 16.6 t= 23.3

) between jevels in migratory species during the

» gignificant difference (F - test
aduration of the experiment. P<0.05-

gignificant dirference (t - test ) between data in migratory and nonmigratory

species. P<0.05 .

+ B.E.
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reversed; the glucagon content in C.coturnix, F.ata and
S.turtur, 273.912 g, 329.371 pg and 173.034 pg respectively was
significantly decreased in comparison to 1197.277 pg in
G.domestica and 703.27 pg in C.livia ). ( tables 22 A, B & C ).

(G) HISTOCHEMISTERY : -
(1G)Fat_
As shown in table (23) and, plates (1-2-3) the perctoral

muscles showed an increase in intracellular lipid content in
C.coturnix, F.atra and S.urtur during the recovery period,

compared to that detected in the day of arrival.

The distribution of lipid in the superficial pectoral
muscles was more obvious than that in the deep pectoral.

The muscle fibres of C.coturnix, particularly the red ones,
accumulate more lipid, in comparison to F.atra and S.turtur which
was noticeably faint. In all species, the differentiation between
the intermediate and the white fibers was more Of less distinct
(plate 1-2-3).
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PLATE (1)

Material (  superficial and deep pectqral muscles of
C.coturnix ) stained by Oil red O method according to Litlie and
Ashburn ( 1943 ) for the demonstration of fat content.

( 1) Superficial pectoral muscle : -

Fig.( 1 ) The musc. fibres at 0 - day of recovery, showing
weak reaction {( + ) of 0il Red 0 x 100.

Fig.( 2 ) The musc. fibres after two weeks of recovery,
showing a strong reaction ( + + +) of Oil Red 0 x 100.

( 11 ) Deep pectoral muscle : -

Fig.( 3 ) The musc. fibres at 0 - day of recovery, showing
weak (+) reaction of 0il Red 0 x 100. ‘

Fig.( 4 ) The musc. fibres after two weeks of recovery,
showing a moderate reaction ( + + ) of Oil Red 0 x 100.
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PLATE (2)

Material ( superficial and deep pectoral muscle of F.atra )
stained by Oil Red 0 method according to Lillie and Ashburn  (

1943 ) for the demonstration of fat content.

( 1) Superficial pectoral muscle : -

Fig.( 5 ) The musc. fibres at 0 - day of recovery,
negtive reaction { - ) of Qil Red 0 x 100.

Fig.( 6 ) The musc. fibres after two weeks
showing a week reaction ( + ) of Oil Red 0 x 100.

( II ) Deep pectoral muscle : -

Fig.( 7 ) The musc. fibres at 0 - day of recovery,
negtive reaction ( - ) of Oil Red 0 x 100.

Fig.( 8 ) The musc. fibres after two weeks
showing a weak reaction ( + ) of Oil Red 0 x 100.
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PLATE (3)
Material (superficial and deep pectoral muscle ofS.turtur)
stained by Oil Red O method according to Lillie and Ashburn

(1943) for the demonstration of fat content.

( 1) Superficial pectoral muscle : -

ng.( 9 ) The musc. fibres at 0 - day of recovery, showing
weak reaction ( + ) of Oil Red 0 x 100.

Fig.( 10 ) The musc. fibres after two weeks of recovery,
showing a moderate reaction { + + ) of oil red 0 x 100.

( II ) Deep pectoral muscle : -

Fig.( 11 ) The musc. fibres at 0 - day of recovery, showing
negative reaction ( - ) of Oil Red 0 x 100.

Fig.( 12 ) The musc. fibres after two weeks of recovery,
showing a weak reaction ( + ) of Oil Red 0 x 100.

-
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( 2G ) Succinic dehydrogenase : -

As shown in table (23) and plates (4-5-6) a low SDH activity
was observed in the muscles on the day of arrival in the three
migratory species. The reaction for the enzyme Wwas markedly
increased after recovery.

In C.coturnix as shown in fig.(13), the SDH activity
recorded a moderate reaction ( ++ ) just after migration. The
white fibers (W) (10%) showed a very weak reaction. Intermediate
) type ( 5% ) fibres exhibited a weak reaction, while the red
fibres (R) (85%) showed a strong reaction. (tables 25 & 26 ).

A very strong SDH activity ( + + + + ) was recorded in the
superficial pectoral muscle at the end of the 2 nd week ( Fig 14
) The SDH activity in all fibre types was increased.

Figure ( 15 ) showed a very strong reaction ( + + + + WSDH
activity at 0 - day of arrival in the deep pectoral muscle. The
pumerous white fibres ( 50% ) exhibited a week reaction. There
was a few intermediate fibres ( 10% ) with moderate reaction. Red
fibres ( 40% ) recorded strong reaction ( tables 25 & 26 ).

At the end of the 2nd weck of recovery, the SDH activity
increased in the deep pectoral muscle (+ + + ) SDH activity
increased in all fibre  types. The  intermediate fibres were
difficult to be seen.

Generally in C.coturnix, the superficial and deep pectoral
muscles could be histochemically classified to three fibre types
( white, intermediate and red ) ( table 25 )

In F.atra as shown in fig ( 17 ), the SDH activity recorded
a moderate reaction ( + + ) just after migration. The white fibre
( W) (12% ) bad a very weak reaction. The intermediate (1)
fibres represented 6% and showed a moderate reaction, while the
red fibres ( R ) ( 82% ) had a strong reaction.(tables 25 & 26).
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A strong SDH activity ( + + ) was recorded in the
supetficial pectoral muscle at the end of the 2nd week. (fig-18)

Figure ( 19 ) showed a moderate reaction ( + + ) of SDH
activity at 0 - day of arrival. ( table 23 )

At the end of the 2nd week of recovery, the SDH activity
ipcreased in the deep pectoral muscle showing a strong reaction (
4+ + + ) table (23).

The red fibres represented  51% and showed a strong
reaction. The intermediate  fibres  ( 49% ) showed moderate
reaction. There was no white fibres. ( tables 25 & 26 ).

In S.turtur as shown in fig ( 21 ), the SDH activity
recorded a weak reaction ( + ) just after landing. The three
fibre types could be differentiated, the white fibres ( 45% )
with very pale reaction, intermediate fibres ( 20% ) exhibited a
moderate reaction and red fibres ( 35% ) with strong reaction - {
tables 25 & 26 ).

A strong of reactionSDH activity ( + + + ) was recorded in
the superficial pectoral muscle at the end of the 2nd week (
Fig.22 )-

-

Figure ( 23 ) showed a moderate reaction ( + + ) of SDH
activity at 0 - day of arrival in the deep pectoral muscle. There
were only two fibre types. The red fibres ( 90% ) with strong
reaction and white fibres ( 10% ) cxhibited weak reaction. At the
end of the 2nd week of recovery, the SDH activity increased in

the deep pectoral muscle ( + + + ) table ( 23).
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PLATE (4)

Material (  superficial and  deep pectoral  muscle of
C.coturnix ) stained according to Pears ( 1972 ) for the
demonstration of SDH activity.

( I ) Superficial pectoral muscle : -

Fig.( 13 ) The musc. fibres at 0 - day of recovery, showing
moderate reaction ( + + ), SDH activity x 100.

NB : White fibres ( w ) with very weak reaction, red fibres ( R )

with strong reaction and intermediate fibres ( I ) with
moderate reaction. '

Fig.( 14 ) The musc. fibres after two weeks of recovery,
showing very strong reaction ( + + + + ), SDH activity.
x 100.

NB : The reaction increased in all the three fibre types.

( II ) Deep pectoral muscle : -

Fig.( 15 ) The musc. fibres at 0 - day of recovery, showmg
strong reaction ( + + + ), SDH activity. x 100. '

NB : * Numerous white fibres with very weak reaction, in which
the formazan deposits were scattered within the fibres

(w).

*  Very few intermediate fibres with moderate reaction in
which the formazan granules are scattered  within  the
fibres ( 1).
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£+ Red fibres lesser than the white fibres and with strong

reaction. The formazan granules  are accumulated  centrally

and subsarcolemmally. ( R ).

Fig.( 16 ) The musc. fibres after two weeks of recovery,

showing strong reaction ( + + + ),SDH activity. x 100.
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PLATE (35)

Material ( superficial and deep pectoral muscle of F.atra )
stained according to Pears ( 1972 ) for the demonstration of SDH
activity.

( I ) Superficial pectoral muscle : -

Fig.( 17 ) The musc. fibres at 0 - day of recovery, showing
moderate reaction ( + + ), SDH activity x 100.

NB : * Very weak reaction in white fibres ( w ).
*+ Moderate reaction in intermediate fibres ( I).
* Strong reaction in red fibres ( R ).

*+ The distribution of formazan deposit within the fibres
was scattered as fine needle shaped granules.

Fig.( 18 ) The musc. fibres after two weeks of recovery,
showing strong reaction ( + + + ), SDH activity. x 100.

NB : The reaction became strong and homogeneously distributed in
all fibre types.

( II ) Deep pectoral muscle : -

Fig.( 19 ) The musc. fibres at 0 - day of recovery, showing
moderate reaction ( + + ), SDH activity. x 100.

NB : * There was no white fibres.

*+ Few red fibres with strong reaction ( R ).

155




* Numerous intermediate fibres

a).

* The distribution of formazan deposit was

within the fibres.

. Fig.( 20 ) The musc. fibres aft

showing strong re
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with moderate reaction

scattered

er two weeks of recovery,

action ( + + + ), SDH activity. x 100.
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PLATE (6)

Material (superficial and deep pectoral muscle of S.turtur)
stained according to Pears ( 1972 y for the demonstration of SDH
activity.

(I) Superficial pectoral muscle : -

Fig.( 21 ) The musc. fibres at O - day of recovery, showing
a weak reaction ( + ), SDH activity x 100.

NB : * White fibres with very weak reaction. (W ).
+ Few red fibres with strong reaction ( R ).
* Numerous intermediate fibres with moderate reaction (I).

* The formazan  granules  were centrally and
subsarcolemmally distributed in the red fibres.

Fig.( 22 ) The musc. fibres after two weeks of recovery,
showing strong reaction ( + + + ), SDH activity. x 100.

( I1 ) Deep pectoral muscle : -

Fig.( 23 ) The musc. fibres at 0 - day of recovery, showing
moderate reaction ( + + ), SDH activity. X 100.
NB : * There was no intermediate fibres.

* Numerous red fibres with strong reaction ( R )
* TFew white fibres with weak reaction (w)

* The formazan  granules  were centrally  and
subsarcolemmally distributed in the red fibres.
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Fig.( 24 ) The musc. fibres

showing strong reaction

NB : * The formazan granules were

distributed.
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after two weeks of recovery,

(+ + + ), SDH activity. x 100.

subsarcolemmally



( 3G ) Glycogen : -

As shown in table ( 23 ) and plates (7-8-9), in all the
migratory species the white fibres were stained intensely with
Best’s carmine. The stain was not almost uniformly distributed
within the whole contours of the fibres.

In general, the deposition of glycogen during recovery bad mno
harmony in its distribution according to the different types of
fibres.

The glycogen contents in the deep pectoral muscles were
jower than in the superficial muscles ( especially in C.coturnix
) on the day of arrival. After two weeks of capture the glycogen
content in the deep pectoral muscle became higher than that inthe
supetficial.

There was an increase in glycogen content in both the
superficial and deep pectoral muscle after the two weeks of

recovery in the three migratory species ( table 23 ).
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PLATE (7)

Material  ( superficial and deep pectoral muscle of
C.coturnix ) stained by Best’s carmine method according to Best
( 1906 ) for the demonstration of glycogen..

( 1) Superficial pectoral muscle : -

Fig.( 25 ) The musc. fibres at 0 - day of recovery, showed
moderate reaction ( + + ) of Best carmine x 100.

Fig.( 26 ) The musc. fibres after two weeks of recovery,
showed strong reaction ( + + + ) of Best carmine X 100.

( I1 ) Deep pectoral muscle : -

Fig.( 27) The musc. fibres at 0 - day of recovery, showed
weak reaction ( + ) of Best carmine x 100.

Fig.( 28 ) The musc. fibres after two weeks of recovery,
showed very strong reactiodn ( + + + *F ) of Best
carmine x 100.
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PLATE (8)

pectoral muscle of F.atra )

Material ( superficial and deep
( 1906 )

staiped by Best’s carmine method according to Best

for the demonstration of glycogen..

( 1) Superficial pectoral muscle :

Fig.( 29 ) The musc. fibres at O - day of recovery, showed

weak reaction ( + ) of Best carmine X 100.

fibres after two weeks of recovery,

Fig.( 30 ) The musc.
armine x 100.

showed moderate reaction ( + + ) of Best €

( 11 ) Deep pectoral muscle :
-~

( 31 ) The musc. fibres at 0 - day of recovery, showed

Fig.
armine x 100.

weak reaction ( + ) of Best ¢

Fig.( 32 ) The musc. fibres after two weeks of recovery,
showed strong reaction ( + + + ) of Best carmine x 100.
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