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Breeding Ecology of Lanius isabellinus isabellinus
in Anxi Extreme Desert of Gansu Province

ZOU Xiao-Yu"” LIU Fang-Qing®™ TAO Jin-Ding® MA Wen” BAO Xin-Kang”"
@ College of Life Science, Lanzhou University, Lanzhou 730000, China; ) Gansu Anxi

National Nature Reserve in Hyper-Arid Desert, Gansu Province, Guazhou 736100, China

Abstract: The reproductive characteristics of Rufous-tailed Shrike ( Lanius isabellinus isabellinus) in Anxi
Extreme-Arid Desert National Nature Reserve, ( Gansu Province, China), were investigated using spot
sampling method from April to August of 2010. We measured the egg and the nestling size every day and
analyzed the relationship between the egg volume and the laying eggs order by ANVON. The nestling growth was
predicted by Logistic equations. The breeding season lasted from the end of April to early August. The average
clutch size of was 4. 67 £0.57 (n =21) and the average egg volume was 3. 14 £0.32 cm’ (n =95) , fresh egg
mass was 3.48 +0.20 g (n =20) respectively. The egg volume was significantly decreased with the laying eggs
order (R= -0.427, P=0.021, n=29), which match with “brood reduction strategy”. Incubation occurred
after the first egg been laid by female only, and the male was responsible for courtship feeding and guarding.

The average incubation temperature measured by Data-logger was 38. 19 +0.77°C. The duration of incubation
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was 15 = 16 days and the nestling period lasted 12 — 15 days. The hatching success of this population was
82.50% (n =80) and 46.25% egg was successed hatched (n =80). About 56. 06% of nestling leaving (n =

66) and the nestling success was 58.62% (n =29) respectively. Only one couple of of the 12 nests that we

had marked hatchen their second brood in 2010.

Key words: Extreme-Arid Desert; Lanius isabellinu isabellinu; Reproductive ecology; Anxi National

Nature Reserve

S A 57 ( Lanius isabellinus isabellinus) J&
% ¥ H ( Passeriformes ) {1 35 £} ( Laniidae ) 1] 75
J&, ERLL A9 (L. cristatus) , (HR 6
B, BRI (HBA6) BiEmea, LT
I PEAETR, AR TR S B A AR X
SR e V55 1l DX U PR b A K U R T BT Y
it (BRIRCE 55 1998) o T A1 95 o 22 V6 B 52 57
BEZRE AR X W ERS . BHETEN
A RTEEAN T B B AE SR EAR 2, &
JIT (2008 ) XJ 3 58 7 0] - Hb X575 AR 95 1Y B A
PEAT TOFSE o Tt e 8555 (2012) | 5 245 (2012)
XF i AR 95 19 8L HE 2k £ A0 OR AR BY ( Cuculus
canorus ) 153 A 57 B b (9 2 A= 0B AT T 00 40 0F
FEo ARTSOR A I BE A F T e A 55 S E I Y
BB ORI RN RO A S AR KA TS
T HEAT R A 05, 78 BB S AT 97 B A T PR 1Y
BLfih 2 b BT R M AT T R AR R .

1 W5 XIS J7 vk

L1 #xRRiE  WFses s T HR & 7E R
]l X2 P A R B R AR O X R Y
T 2 M. PR IX M B A7 B 40°21.390" N,
96°13.498'E, i 4k 1 327 m, 4EEH KB
8.8°C, M7 HL X AFF- B K & 45.7 mm, 4F1
78k 3 140.6 mm, AFEAH XL 39% ~41% ,
JE AR RE T B X, BFSE M R N TTARAE SR, L
YA (Elaiagnus angustifolia) A £, & WF5 XAk
AR 90% LA b, HAl T A K AL £ 35 £L 40
( Tamarix  ramosissima ) . 1 % ( Populus
euphratica) . 2 ) ( Salix matsudana ) , — H 1%
(P. gansuensis) \Z& M M) (S. wilhelmsiana ) 5§ ,
N EARJE Ry w7 NS B 7K 280 3 N 2% 2
A B 23 A1 o 9 DX B o Y BB S SRR

A . BINFELE (Passer ammodendri) i FR2E (P.
montanus ) \JKBEN ( Streptopelia orientalis) ¥, Ik
(Upupa epops) FR3iHE ( Phasianus colchicus) |
FBY ( Cuculus canorus) 3% 18 % ( Buteo buteo ) %5
(TR 2011),
1.2 $RAE T 201044 ~8 JLEMHT S
X AN 57 AT I A . FEESE XELH] 10 x 42
F 0L ] B0 % ( STEINER ) #ff 1 S 15411 97 5 1Y
NE, FHFH GPS(Garmin 60csx) E i, H
FEAH A 0. 01 m % 4 R 4 5L A 254 (N AR
AME AN ) IR0 % 5L R 4 AR 43 LA
KB AEM RN 2E o AN 57 7 B0 0 B R AG
AT IR RIS O, % O B0 S N
FHIC S B AE U0 LT AR 10 7 BRI . IR B B2 R
0.01 mm FYHLFbn -~ ROl ) I R A2 (K
fox mAR), MAEH N 0.01 g M H T #%
(CAMRY) Fx & 7~ B & H ff 5 f . 4fE 5 1 5%
o, SRR AT bR IC . B H I A S A
B RK Mg N B, PR iR, A
5 B AT R O SR AR AT AR IC RIS
X SR S AT B Shrid . SR s A
IR R NSRS BIEHE TN

O3 2 AN e R S i B2 3 ZDR-
21 AURUHE I BE 0 AN, R I B I SR AN Y SE T 1
PR MR BB AN, SR RA BN AT
5 mm; @I 2 K BH T HSN, BOEMEE 15 s
ICSR—UCEE N LA BE o BN PRk IR IS R
KOG I A, e — ik ) i B2 B ARG T 2
JEE (R A RIS Dy B9 88 1 YK, 3 MR (B 45 2 1 )
BN SR iZ IRk B B 15f (8] ( average recess length) ; 4%
A H 3G 3 3 1) A 5L a) Br o5 b R RO A B R
(incubation constancy) ,

1.3 #HFEAHE AR, V=K, xL xB,
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(em®), Ky N OIRBUR £ 0.51, L hop K&
(em), B A P54 (em) (Hoyt et al. 1979)
AR A5 & K AR AR ] Logistic J7 2 Y
=A/(1L+e G Sk, YRR E
HPER S B R A AR R B A AR g B
kAR AR E SN A B AR KR o AUR S B ik 4
PRSI E] (d) b AR AR B AN A% B4 I
()% &t (Ricklefs 1967) o iz B 3 Jy Ji 2 7 ) 4
SRS ROE T A e, ORI R B R — AR
B 3] 55 J5 — MO OW I L1 0 B ) 5 B SR R O R
B 0 A S B R E A e, BN
ZHMIME (20 A - RS EE) 5 A3
LV GUNER N RIS I 2=V ¢ RSy
By | ot B A R dE ge it b ab 3 A
SPSS17.0 h 47, H{H LAV 18 + 5 1fE 22
R

2 fsEE R

2010 4F 4 ~8 J 7EWF 58 Hb IX A & B A1
97 4 44 A, A B S A 29 H, Hh 24
AR BEI A B, 5 1k IR O AR S, 21
A A T B I
2.1 KRB G T4 AT CEHNA
JRIH DX, 4 F T e SR o SR A 99 ) A 5 7
FEON T B WE S, SR ME S S 20 A 4R SO A
PRGN P RFFLEZ0 0.5 min, HES KE
J B Ak 2250 3 . S A 55 SR AT IS R AT 32
fic, sCHCAE LAr kAT, s — M7 SR T,
FFLEIT A2 5 s 2247, SC M0 58 Jo MfE ik 15 A0 £
KE
2.2 B JHAWIR ARBLT 44 A TEEAR 57 0 1
o, @RV 32 A4, B T2. 7% , a4
WOk 7 A, 5 15.9% , W 4 A4, &
9.1% , FHIR 14, H2.3%, Hp2 8
AE AR IH SR L FOH A A SR, BLF
PR B M T (2.29 £0.77)m(1.2 ~6.0)m(n =
35) . Fel A o7 HEEMR, BN =R
SN Z MR R A 2 L F i ((Nitraria spp. ) 96 4%
MO CEGRAL R P2 E AN R A A REAR B
MM ; WEZH TREAENMAR . BB

(82.92 £7.26)mm x (69.21 +9.19) mm, Hi4}
% (155.39 + 14.53) mm x ( 128.39 =+
17.41)mm, H 9% (51.50 + 4.97) mm, H &
(95.98 +18.89)mm (n =16) . 548 (h M it 2
HeER, 4 ~5d BRI s, Mg 1 ~15
d N E AR .

2.3 FEORANER  FEEAASS UORMIE 5 A W4
2237 A, MES R RO —HM, 77O E] A
R B, A3 FEBAOE, 24 MEIIE
Hirp, 20 SO A0E, M ERRARE A, b
SE83.3% , 3 BBl N, Bl o B AR 41 AR
RS, HAE12.5% . 1 HRAGE, Bk
AR OB A, 5 EE 4. 2% 5 [F] 5 R Y
EAE . FEBA0 97 B 570 3 ~6 %, 1
GU%L 4.67 +0.57(n=21), FHHIF2(22.02 +
0.85)mm x (16.69 +0.44) mm, 5 {&
(3.14 +0.32)em’ (n=95) (1),

Fie AR 57 e DU EE (3. 48 £0.20) g(n =20)

S MU B, N R 66.66% (n =
21), RPSiEsaqr 55 (48 DL s O 4l (S5 K 43 A i %
BN R S Ko X R T B A Y 8 A B
29 HCHE A OF AR FR 3 AT & B, B AR R Bl A 7 B
I 5 /N (R = = 0.427, P =0.021, n =
29), BEPR B 4y ch, 1 ML (3.35 =
0.21)em’, %5 2 #(3.38 £0.41)em’, 45 3 ¥
(3.20£0.23)em’, %54 #(3.15£0.32) m’,
55 M (2.99 £0.18) em’
2.4 WO RN 97 ME S 58 | A OE RN
FEARIPEGE , 0 0N T A 430 B M SR, S R
Tt TE ) ST . R D B4 () B B s — AR
HYIEOR IS [ e it , A 15 ~ 16 d, ~F- 4 % B B[]
H(15.33 £0.52)d(n =6); [F54%E S 5 rt
[ ANARTE , @ H7E 1 ~3 d NHSF,

5 H 15 ~22 0 ZDR-21 %I B i S AL X
2ANTREAR 57 SHAE AT T AL 9 d I SR (3R
2), Hr 15 W5\ 5 KR4 ER 58 5 A 3
RIFUG 5 Bric sk 98U, 2 5 500 B 0 2 ™ 58
DRJGEE 5 ~ 6 RAEHE . 10 5% Wb/ Jic B0 o5 M
B 7 0 U0 A AE SR At 90% , T O 4 (] S5
e e R BE 39, 9°C, B B 81N B AR BE
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Table 1 Clutch size and egg volume of Lanius isabellinus
H Nest Ui Egg
EEL ke
Clutch size Ko o B A LA HEAE Kz K AR
Number Percentage of nests (%) Sample size Length (mm) Width (mm) Volume (cm®)
3 2 9.52 6 22.83+0.47 17.30 £ 0.56 3.49+0.37
4 4 19.05 15 22.50+1.01 16.75+0.52 3.23+£0.35
5 14 66.66 68 21.94+0.78 16.62 +0.41 3.10+£0.29
6 1 4.70 6 20.92 +0.28 16.64 +0.20 2.95+0.12
VL Total 21 100.00 95 22.02+0.85 16.69 + 0.44 3.14+0.32
F2 MEMEFHMIMTE
Table 2 Incubation rhythms in two nest of Lanius isabellinus
L 853 R H(d) H B SR B SN ] (min) TEHZ (%)
Nest number Monitoring days Number of daily recesses Average recess length Incubation constancy
1 7.0 32.0 3.7 91.79
2 2.0 25.0 23 96.11
P4 Average 4.5 28.5 3.0 93.95

29.6°C , -+ 0 (38,19 £0.77)°C . U
DU 00 e L A0 v U B R 32.4°C, e AR
-0.3°C, “F¥REE 17.35C , P H B2 IRk
28.5 W PR HR B AT E 3.0 min; FHFE
% 93.95%

2.5 HEMERKAET BAETIEHMRESL
M AH, 45 7 H AT ME 5 4 2 W 7 SN
Aft, AfE 5 K ME S HE S AR A T H RS
SRS Ak EKIELT, DM R AR R
AR, S R A 12 ~ 15 Hig, BE
J& PR S Ak 22 M nT Gk 31 H . i AN oY
AESARKMEEET W (R, RIKK B
WAL, FLA 25 A K A8 b 7 B B AH OC R B A
0.99 VU I, B IEMK, TREATFHES R
KA B A A K P 0 H 4 5 h 15.70 Al
11.40, EHR R AT 4 KE KK
U K B B AR K B E S A Ok Bl O AR R B Y
.

2.6 FEE_BERBREHELE 2010 FHE

M 12 X EREEOA T, A1 AR R, R
i) 8.33% ., 6 J1 10 H R ML HE A 4 HAE
BATREE ., T H 8 HILX AL S B S — K
R 2 3 m b T — B AR, )
A5 08 2 A B KRR RS A AR B 1 A WL
LA 2012)

FIE B #5140 S B A S AL, R A AR AR
(97 B9 13 445 AR5 B b s T 0 o 1 A S B i ) Sk 1
(n=1)2(n=3)3(n=1)RH, HMEYHHE
HRE N 100% , BIGEEH T 4(n=2).5(n =
6).6(n =1) M8, HAES B HE5%5 5 h
87.5% .83.3% #1 83.3% , A [a] ke 4 % 4 B iy
B, P RREEN WA SERE SN 1.2.3,
3.5.4.2 f15 H,
2.7 EHEBINE  WFIUWEMN 29 AT AN T
ZOEE, S HAEAMMAES T B, Hh 1 Hoh
KALRSTFAMY, A 17 £20H 1 HAESE
B, BT R 58.62% , 12 4~ BB K K,
P RYNGS R R KR N IR R E RS
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x3 MEAFHEESERBEHFAE(n=25)
Table 3 The prediction on the nestling growth by the Logistic growth equations (n =25)

Ju K-H
K gk KR i I G T A
Growth index Equations Rapid.growin Intrinsic rate Point Fitness degree
period Tio.00 (d)
{ATE Body weight (g) Y =31.69/(1+¢ 3576559y 12.30 0.357 6.55 0.990
A% Body length (mm) Y =153.29/(1+¢ 1199580 36.89 0.119 9.58 0.989
y leng
# K Wing length (mm) Y = 75.84/(1+¢ 0311139 19.00 0.231 11.40 0.998
g leng
JFEK Tail length (mm) Y = 55.08/(1+¢ 03381569 12.99 0.338 15.70 0.991
WEUE Culmen length (mm) Y= 11.60/(1+e"*70-3319) 17.08 0.257 3.32 0.989
Pff B Tarsus (mm) Y = 26.23/(1+exp 324789y 13.47 0.326 4.79 0.997

Yo 53 SRR A B B AR A A b A AR R ]

Y represents nestling growth index; ¢ represents nestling growth time.

SRR, 3 BLP KA RY B AT (D) RS
2012) , WFFEHLAOWLEE B R S YA H ok
W ( Elaphe dione) , & J& (Accipiter gentilis) M R
W (Felis silvestriscatus) o 1E X4 #i & 28 #& A~ 5y
N ROZMA A S B EES, T
A 55 HUIR M S 2 SR A, ZO0 X HA A
IR o HERR T4 KX IR sl il B 0 85, P A iy
17 §i3t 80 ML B vh A7 66 BB T BE R, Horh 37
RS i K, B0 A 82.50% , B )
46.25% , A5 HLA 56.06% .

3 9w

Il P9 A1 1R A7 57 BE A AR, 20 R AR 57
B8 AA 95 (L. wigrinus ) . B R AR 95 (L.
sphenocercus ) 5 (K Ot 2 AF 1973, 45 %% W 4%
1990, ZE R AR4AE 2000, % T pg 45 2007 ) R AT
FOOHE " wm G AR 1 XS R 55 1k
BmAE S E R 20 d A KRR w5
B BETH U TR T BB B RO A 1 2 7
(Lack 1954) , — 88 19 & 5% B — Yk B 5 X 5 4
INZFEALA (Holmes et al. 1992) o BX 5 B4
55— B A, O T B O M Y A R
PECEI R, SR 57 = N 32 Rk Y A AR
1713 35 AR 5% 8 1) BB L 915 A 1 Bk — 2P F 5T
WS

N R AR e 47 95 4 B B 501 AR R
M, 2 B PRAT 3 d AL, et N B

KEW, BHEFREERNT, KEEERE
e B I BT, T2 TR A 1A S
Wik 15 A%, 45 8 5105 n) DL 7E AL 18] 2 7
BER . S0 57 4 2 BSR4k e i B
W) A, X AETF AR 97 (L. schach) (BT HL 3R
B, A1 B SR h R 1 Ak S R W — Bk e,
A S E AT ot EFORE (B A 5% 1966, i &
5 1998) ,

SRR I LRI R, H AR R R
I TR 1 2 P 1) 0 8 6 55 A PR 8 305 4 ] 43 TC 14 1)
M, i FIARRE/NYEY H B2, BIRMER 1
fil A B/, R B R T O 22 M RO T gk
5, B B 5N IE IR IR RIS T 95 19 i 25 2
[ S (= R A - 1 151 A TR < I
3.6 ¥/h, 4¥% 10. 2 min ( Afton 1980) , H: 3%
B U 22 I ) S A X SR L BB L B X 4 T
H SR 04T A A AR KR, 2058 16 R
FETE B 5 2 ) TR S SR B 2 () [R]
14 987 59 X % ( Courtney 2000) . AEAMF 5T X Il iff:
B2 11 DU 1] g 78 1 X (A 3R 17 6C) #7275 1A
5V H BRI B 20 Ik, BRI
(6.97 £6.45) min(‘H KK 2006) , i A% 25K
HRAEMA 57 MBI 5 A 0y, BF 5% XS 7 i 22
K, ATHRENREMA SREETE, fiE
H57 V3 H B S50k 28.5 K, BRI R 3.0
min, SREUR &R AL | 1] S 00 07 01 5 2

HY T 55 20 0 B0 1T - 380 1) 6 A 5 ] A A R /)
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2200, (A S SR B W R I AN TR, AT 52
i) A4f 5 (4 AE 4K & FIAE % (Harper et al. 1993,
Konarzewski 1993, Stenning 1996) , & /5 % 1 9
— N AfE 5 22 H Ab TR R b A ( Viduela 2000)
FE AR 55 1 B3 DAL 5 UJm T S AL RO, A5 5
WAl RE 1 ~3 d, AR, 45 B S ) WA 5t
A5, 5 IR A A S R R — DR
AWFRY], —L88IE 1 5200 R NBE ™ H I
J 1M & A 78 K (Slagsvold 1984, Enemar 1999) ,
5 368 5 3k ol o S 7 T S AR B B & i
KN 8 AN R R AL, IR B 2 Ak S g
ﬁ IE 7Tl€ ( “ % %E ﬁ o % Hl% brood survival
strategy ) (Clark et al. 1981); 5 #h— 2L 5 2O
F/IN Bl = 6 1 A% /N (Erikstad et al. 1998,
Wiggins et al. 1994) | R I 4 /1 ) 56 i 59
f 55 28 SR A0 2 s Ak A 987 SR I ( brood
reduction strategy) , MR EYWHKFEARCLURFEF
B Sy, RN — S (TR R R A —
A ) L2 AT, DAk fi v H Al A
55 15 B KL 4 (Lack 1947, Robertson et al.
1993) o AWF5E A B 22 VG Hb X 1Y e 5411 57 B AR
FRBH A 7 G0 S 25 s/, i HLIRAT &2 B, e
—— L ORECKH 6 M, R — B g T
AN 2 d R, EAR 6 A ERAR LT, T
A5 J5 0 A0 A 5 A FR AT I 2 B R
U, B 3 d JRAET, GRS AR R
RJF TS, IPRIE TR 5 RS Ry

IR, B S5 A7 G AL B
A 4 ok SRS

KAET RAB RGN R T BRI 1,
JFHEHS mE N RS SR, 0w S ER R
YL 45 (Tieleman et al. 2004 ) . 14 W 5%
RIN, BTN A 5 2 A i AT DR T2 B 5 R
(Morrison et al. 2002, Monadjem et al. 2009) ,
Xf e AR 55 A1 0 1 FhRE (5 2008 ) 12 7Y
FRHE I STE AR LB T R B (3R 4) , D5 Ff
BER SO %(t =3.6, df =125, P <0.01), B
K% (1=5.7, df =125, P <0.01) F1 50 5 7% (¢
=23.077, df =125, P <0.01) /N F A4 /] T Fh
FECEE I 2008 ) , H. 22 5 MMk i % . X5 L
b e 5 A R I S A T, A T e R A
SN B A (R =0.42) R TRZPGFMBE(R =
0.357) , R4 {a) 4 DX i) Sie 52411 57 4 5 AR 4R
AP, A 5 UK B hn B R 2 10% )
90% Z 18] it FH A B [E) Ty o0 808 o

R 22 P A B T 2 A AR AR X it
R BB, DHE b R TR 1 £ 4F
SR TR R 45.7 mm, MRS, HZ
R S S BEAR Y o A T 1 TP 2 B R A 180
~270 mm, BFFE A A B SRR R Y
X, PRI R T R ok Y B e TR AR AT R 2 A1
T0 -7 AT 55 bR 1% 55 O B IR M B R A 5 R
AR T P AR A LA

x4 HRUSFMANTFHREBESTEESHLER

Table 4 Comparison of reproduction parameters of L. isabellinus in this study with study in Shihezi

REITFESHL F ik [RSEES JRkAR
Parameter of equation Clutch size Egg length (mm) Egg width (mm)
A Rt R s
Locality P A=K 8 Bt Bt B Reference
Rapid growth R PAi PAi PA{d
. Point Mean Mean Mean
period Tio.00 (d)
] .
. 12.30 0.357 6.55 4.67 0.001 22.02 0 16.69 0 AR
Anxi
BT 10.25 0.428 5.94 5.67 0.001  22.88 0 18.55 0 Ju 2008

Shihezi
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