HoaE. %%Eﬁ[ﬁf—.%}%gﬁ Fasc. 3
1991 4.7 H ALPINE MEADOW ECOSYSTEM Jul,, 1991

EERGEHKESRNERE
R EEMN RO S 7

KRZ e
CRER B TR R A BT
1 £

WIS AP0, BRI KT R 3R RERE R T, KA, B
M, EREREHAREHERGZ AW, RUBEPERER—REEROFHHERMTE. X
Hr BURD AN A A B BT IR (RSN TR U BRI B R e fe i e PR A B

EgE. 2REsX, Bk THEIME K&

FEINBI I R ERLVIR EZERE, B Lack (1947, 1948) £
%ﬁgﬁﬁﬁﬁxﬁlﬁl@u;{h BB B A ERE BTN (reproductive effort) Gl
FHEN AR (Ricklefs, 198035 Crowell”fil Rothsitein, 1981),

FONBCE AR SR ATE B AR E AT R —F 522 M REFRIE, LIRS,
ik, MAMRE (BEAWRENREEEMENEM HaEm, BREsEE. i
H AR ER R MR N R e R, B, RPN T A 52 UH 5 T Y i 1
o F? M2 HBFIEMRE (Finke %%, 1987; Royce f1 Perrins, 1987),

AR IMEHLR B UL, KEFHHRHEAT 3 Fr, Ll Lack (1947, 1954), Cody (1966),
Ashmole (1963), Hogstedt (19800 ARFEMNRBTIE M H 22 ; Wynne-Edwards
(Goodman, 1979) F1Williams (1966) FuRPREFEREIZE 3 s LA K Skutch #1 Snow
(Slagsvold, 1982) RHyRBPRHIFi,

A LR e 3 o T — 2k = A U RE TS B B R R i e R B Y R, BER
EAE (itness) BEIFK, ARMEREEIX—BH RGN KETHE, &
HESRNEREO LR MR RT e, ARSI, BHEE%& (O'Connor, 1978), &
BHRBARE R (Slagsvold, 1982) %ﬁﬁ%o HEep, MOREBEMRC A B {ZIEN
(Howe, 1976, 1978),

fEEfsmbXh TEERS. KEBEEALE. RER N EEEHAGRNHFNEY,

* JEWIEERRT EARDRE.
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HTOMEARE, MhTHMBRLHNEE, BREMUH RS0 L RERIL, Bty
FRIREE S SRIE HEAS, (el VHIRMM R, ToERIE & B0l A A0 I, 2RI e 3R
By, BABFEHLAMOEEBR RSS2 7 BaEFR AR LA R F
A Cagent) Bft2r LR AR ERIFE, 30BN E PR ERK LS,
MEREMMEE 10 AFNEETY B & %8 SR ER T L.

R T E

SOT B RR IR B ROR T 1976—1988_ £ h E A RS AR E A A R G R LT R . 13
Pl B G RT 4 LT 4 fheny,

LoSbmE s REERE L. EARRBEM. R, Tk, 06, SuEEE B
%Z, LER# (Alaudidae) W85 7,

2. WEMETFIRH  MEBETHMELRE, R, T, BB LSR8, RIE, Bk, X008
WA ME, AES (Uracychramus pylzowi), EHUELTE (Acanthis flavirostris) By,

3. PFAEIFRE EHERBEADRRRRE. FRCR, THRRE ® T, kg

(Passer montanus), HELET (Phoenicurus ochruros) [,

4. JFZvE L —BRFERNE, RO 1—om A, ZHEEA M. WOER. HBLRE
REWRR. Rk, bt FE, 2HHEMEEHR, SRESEE, IRFES (Montifrigilla
ruficollis) FNiBEHIMTE (Pseudopodoces humilis) [y,

HHRIERM Logistic HRLA, BBARAKES (1989) WBHHEHG. KABHNL B
& (1982),

& *

(—) BIPESEEMENIER

1. EBR%E ER R AR L 13 FrETE B /NS S s R R 3k b i g7
T REN -2 TR 7 - 2 B P R R BT T4 1. AT R (Eremophila alpestris)
IZNz#E (Alauda  gulgula) . ¥53K1848 (Moracilla  cirreda), K" B R (Melano-
corypha maxima) , 95455 (Prunclla rubeculoides) JBMTEFF B BT, FHEIPH Y
3.118c, HKib#e (Riparia riparia), AEEE (Monzifrigilla taczanowskii) , ¥EIE
BTSRRI, FEHRMEA 4.73 Fo  BEANTRFA R BRI R
SRAE ., BIRRE. EYERE LML 4 Fro N FIgE g 4. 13 4, BB SL8%) 22 BR
BAH—ENE, LRl XHXFERTTENLEEREHRR, LR85 RF
FEFMERRBMLEARL BENREEEANIARH. A&L5FLHEFRESHE
NHEERPRIIHAET—F (Slagsvold, 1981, 1982), HEAMAEEHZ LM
By EZEAE, BHifish Skutch-snow R EHPREIR R TIEHE, :

2. EIREAIE TRl AR MR 1B, A R LS 55 Bl 2k 5 /3 09 Bofn B
KREIIE A FA W, HYERTEN A BT, X 3 B s abia o 7F % 2,
AARIES ATAMT AhOF 2 R I&EE, HERMEMSTTHERA 14758
mig, AERMERERHENELHAY, FEMNZEL,
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Table 1 Cluteh size and nesting type of small passerine,
|
R i Py B Clutch size
Nesting types Species No.of
nest JEE FHE | bgz
Range Mean §.D.
A R Eremophile alpesiris 25 1—4 2.36 0.659
KBER Melanocorypha maxima 95 1—4 2.0 0.815
G%E;d ?Iﬁ(n MNE & Aleuda gulgula 84 14 2.98 | 0.793
: 95 5 3  Prunella rubeculoides 34 2—4 3.16 0.778
HLps Motacilla citreda 27 3—6 4,30 0.831
X=3.1
?EM 4‘@/\,41?1‘51’] % B Uracychramus pylzowi 1 3—5 3.66 0.816
Shrub, W B &£  Passer monianus 6 3—5 3.83 0.752
::;1;:111‘;1;; agnd HWETE  Acanthis flavirostris 68 | 3=6 | 4.50 | 0.889
LR Phoenicurys ochruros 16 3—6 4.52 0.814
X=4.13
EEESE Montifrigilla taczanowskii 19 3—5 I 4.08 0.793
Ao, 2@ kg4 Montifrigilla ruficollis 23 3—6 4.14 0.833
Ho'e, closing & ¥ #  Riporia riparia 5 4—6 4.83 | 0.753
BEWHE Pseudopodoces humilis 29 4—8 5.86 0.794
X=4,13
HE# Total mean 3.92

£ IHEEESERUNRENSF

Table 2 Time distribution of cultch size in 3

species of small passerine,

E-- % 2

s H R ‘ LTI { HE
Eremophila alpesiris Acanthis flavirosiris Pseudopodoces humilis
aDatiq = Joia] # Clutch size

1] 2] 3| afzx| M 3114}"?6:2XWH 4| 5| 6| 1[zx M
5.1-5.10 | 3 14| 5 adcn s Senle ddasls 3 2| 6.00
5.11--5.200 | 3 2417 44 2.32 | i 1o} 20 5| 1, 8 588
5.21-5.31 | 43619 59| 2.25 \ bl 1l 1]s 10 | 6.00
6.1 —6.10 | 21910 31| 2.26 b e opl | 1) 4 5 5.80
6.11-6.20 | 1 9/16| 1]|27| 2.63 | ol il 1 3 3 6.00
- 6.21—6.30 | 21 9|12 23| 2,43 | HS R |
ToL =700 | 2418 |10 1126|238, 4 3 |41 1|1 |1 5860 [0y | 1 4.00
7.01—7.20 | 1]15|14 33] 257 | 4].5]15] 3‘ 27 | 4.63 | ‘;
7.21=7.31 | 5| 5 0] 250 | 3| 42| |29]4.66 i
8.1 —8.10 ‘ g 1171) 4{4.25 |
8.11-8.20 | | 2 v |03 |4 |

M T RIBAD R RARRE™H 2 B8, RS 1 REHABIE™S 2 =60, Hik
THEEEE, ARRKOMBEERS —Bb2—3 . BRESHMEERNMEE
AR, ERREENRE, —BRA 1.5—2.5 8,

B AR E BRI RSN [

L]

REE BRI ZEERRNE 3 Fim. RS H
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Table 3 Time budget of hreeding period in 12 species of small passerine,

MNP (R)  Reproductive phase (days)
mA # H : : -
Species Nesting type | # #i = 58 woAp 3 B
Nesting | Egg-laying | Incubating | Nestling Total
BFER P o S R
Eremophila alpestris 2—3 2—3 1 1011 25—-28
KEER . 223 23 13 13—14 30—34
Melanacorypha mexima b
h = &£ : oy Ty hes e
Alauda gulgula Ground, open 2-33 2—4 ; 12 .. 8—10 9429
i 5 s = — — — 5—29
Prune"ilﬂ rubeculoides F=1 3—4 10—13 11—12 2
HLBEE 25 ik = 2k =
Motacilla citreda 45 ionl 13—14 11—12 ¥ 32—31
X=27,2—31.4
£ B = oo i b
Urecychramus pylzowi =1 3—5 12 12—13 82—317
WO E MR, R o e = 54
Passer montanus S;!';(, b.%éfﬂﬂ 5—8 3—5 10—12 13—15 31=—40
HHE KT s e e £ 2 s
Aeanthis flavirostris :ﬁ;_lslo;:i;;d 5—8 3—6 13—14 | 13—15 34—43
LR 53 e # s =
Phoenicurus ochruros =10 3—6 912 14—17 33—45
X=32,5—42.0
BES# z G i i
Monti frigille taczanowskii 12—16 3—5 12=13 15—16 42—50
EHEE HR, HEA P M <5 = 5
M ontifrigilla ruficollis | Hole, closing | 10—15 3—6 12—13 17—18 42—53
BEWAE L i3 ¥
Paendegadaces 20—30 | 48 14—14 | 20—27 61—T9
X =48.0—61.0

R E R, AR RTINS, NEEGLSEERTBIANALL. TR
ANEHEREANBNEN M RRK, WNELIHEER 24 EA. EAMERAH
R B H R R b, 29F 1.5 AEA,

4. BRGHEEHMAE Bl fomERE, EREEE, HERES5HHS
hEZ, MEHNCHEESHEE 2 EEATHTR 4. AEIBHEKEKES H,
SRHLEE R AT E RN 0,487, HAe 3 FMTEHAEKEH0.375, Hh'/hH &
HE, oA 0.530; W HIMLISEAC, 25 0.293, HETETHCEMIAE B4 K, B R,
FHAERSH A SEREZL Kk, £0.1 44, HEFMEKT0.09, HEHEER k&
Zb, T E E R, 49545 0,70, HERRAE 1 £4.

(=) EEMERBHFH

FEEFR B%d, BMEMHELE—FEEHEFEINE (Burley, 1980), AFE 15
EE) 3 HEXNFINHSELRBNELERED, ST AL RFTNRHT LS Lk
BEAX, LSRBOHFAXTNEAD, BRLMMEZIRK. B, WER 555
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Table 4 Breeding feature and nesting type of 11 species birds,

f ®EL Weight ratio
Nes;ﬁng%ype Zglpeciaf é%ﬁv;ﬁn fﬁéﬁ%ﬁﬁ ﬁgﬂg/ﬂﬁﬁgl FrEE/H H:!—Eﬂl'z%_
‘ rate K a year Flg‘isrgaifg/ H-Etﬁ%X}g/ F’i%?:gling/
Fledgling | Adult
| En,,ﬁ, ﬁﬂ?a,pesm 0.477 =2 | 0.0 | 0.0 0.686
Me;ﬁﬁﬁiha ez o “T 0.8 | r 0.066 | 0.100 0.511
Gfﬁ,ﬁ;,ﬁfﬁ,{en ik ?«fm 0.530 1—2 0.114 1 0.117 | " 0.675
Pruu%%la%‘u%ecu!ofdes 0.491 -2 0.099 ’ 0.105 0.889
PO i R 0.520 1 0.087 0.097 0.783
X =0.487 ‘
f;:;;&#ﬁg Pheotd o 1 0.112 0.085 0.993
senfar-liit’[g, Aon R rmmdute 0.430 Lo | 0.09 0.081 1.006
Paesiparsiied S T 0.401 i 1 0.122 0.093 1.026
{l?(ﬁ, cl%sf;iﬁng Mon%’%%z%a tac zanowskii 1 {‘ 0.089 0.086 1.006
AR o\ B 1 ’ 0.142 1 0.077 1.024
Pseuﬁsi%ﬁ%ﬁ humilis 0.293 1 [ 0.097 0.070 0.935
X=0.375 | |

R G, ETEE G2, Ak, NS 5ReMkBEZHERKGE D
KA, FINEUR /N A RANE IRE K 8 T IS 0 AR T PR R R .

AR AEEEARMEER, B, A, AWREFET. ANSEL 2.72R/
ha, FKMSE4, 1986), {AESARERBEM SR LEF =MEHIK, BITEEX 1
Ho MABTHMIELELHETERD, FREEEMR (0.26 H/ha), RELIWIERWH
], BYRFEZHAEHERNEHRG, HxEH TRt Rids, BEgsmx
PR3 HR, WA XA EEM R IR AE D E TR R AEB BT, TEo Mt
X AT R AR AL

1. BH W (cumulative investment) %5 $E 8 e fER, HE#Hik =M %
BRE G5 wit, DABRMRERMLEE LML, HZRAEEME RGN, B
KA K, UIMIHIRIES0% LA L, Wil SRS 40% LLF, o, HEREMHRA
FR1BENETRERLA. Bk, AT BRSO, XSefhkmigbma,. £
EREER, NESEEESEE: A, EELOR B INEOk K — k™ iR EE &
B, URerRBEE (BIHENnEE S SIHE R 3R) ; {85 4R e fmt ia A+ s
AL E R, RERDEEEBESFIRELE K &, Bk BEHEAN R REEEEL,
Wi, HBAEERATRIEE R -SHROAE, FREBES SRR TR T EH
AR, R EREZES 1 REFHLS R LR RIE 7 F# 4Rt B fnRE Bt 4T
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Table 5 Analysis on amount and cause of the lost in eggs and nestling,

Y% Egg lost 4EISFET:  Nestling lost
i : &
; RE | FOZEE REH | ZX | £ 5 | ZeHE | ARSEES | X
Species Preda-  Abandon No : Prxdatién Aba?ndon SiinnE;
tion | nest {hatching g nest competition
% H R 8 | 20 | 54 13 13
Eremophila alpestris | (62.4) = (20.6) | (17.0) | 41 | (67.8) } B gy |
LEER 50 | 14 | 31 31 12 31
Melanocoryphs maxima [ (52.7) | (147 | (G2.6) | ¥ | ¢4n.9) | (6.2 | @ey | ™
NEHE 63 13 | 8 84 23 | 9 4 36
Alauda gulgula (75.0) | (15.5) | (9.5) (63.9) | (25.0) (aL.n
& B e 1 TR 4 4 i
Prunella rubeculoides (92.9) I [ 4T:4D (38.4) (30.4 (30.8)
KALMWY : 8 5 4
Motacilla citreda | 1 L wp | .0 (23.5) 17
| |
R E 15 o e ol 28 28 10 13
Acanthis flovirostris | (38.5) | 2.5 6.0 | P | GLe | 9.6 | @5 | 5
R (R 6 5
Phoenicurus ochruros | (31.5) | (62.5) | 16 | 615 | @55 i
B Ao 4 12 4
Pseudopodocs humilis 6.0 |G| ® | @o | @ | e |2

* BT RENE, BERNESE (%) The numhbers in the table are cluteh size, the numbers
in the parentheses are percentage,
*r 5 EFSE 582 Die of starvation and parasitosis,

F2REME, Win—EhMEHERE, RESAERIREL. ATABHTHSTE &
(% 3) BERIEW, ’

2. —IRYEELTE (once-investment) XS XMMURARLE fE—k I IE b 40
FEORMIRE B VI INB ROk, HEAFETE 2 REMMHER, HIEATFETES 2 k%
HLRFFIRAO RE AR [ TNRE, (E—REFAMAET RFIR A, EAER T K-r 28w
R, A FME T (bet-hedging) f9%% (Stearn, 1976; Slagsvold, 1982), B
REFRA TR RE D E,

AT KR TREE, SALREHBMRALEYT, FRikENEBERRTE
MTHEMFTRATEMN AR RETHTFEOEYRE GRS NS, kX
. ﬁﬂ%ﬁﬂﬂﬁﬁﬂﬁﬁﬁﬂf]’l\%gﬁﬁq, MEHESE 2 IEHBAMIL (K3, ZL8
GERMEE LT, HANRE, BLOKERBER, XAHAWREGEENN LS
B, BAFREAFREEMNG, EBWRTMERNDE L, (B DR T 55,
ERAERT REESHTEEEHYE, L, BREETEMESER &2, B,
BRAFEERFRARINEH —REZ R, ok, & B %siE e,
RN ROEEETHEA (selective agenn),

3. WM BB (reproductive benefit) fykkE: THA G BRI R, 4
GRER ARSI BEASSHE ., SHEBRIT e/ MEmE) E_RIIER &
BMEBINBERED . B (—HES—REWEMEE SR fATH R % 8 FhE iy
BIRFITR 6. TR EIHFRLTMELENR, CFETHRRNETLES, B #
HERFE, MAER., KWER., MZESEWEHEGIE, Ml efRemss,
Hip, BEIREERS, HAEFHEMATRWL 3.2, WLk, B R EBEL
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Table 6 Reproductive benefit of § species of passerines.

| : ;
AR | SSREE | TERSE | BERDE
i ey Incubated | Nestling Breeding Nesting AEfEH
Species rates | survival success success Productivity
(%) | (%) %) (%)

f#EH R Ssd T g 57.66 58.46 1.41
Eremophila alpestris (381/522)* i (301/381) (301/522) (114/195) (301/214)
KEER Tl o 51.58 64.19 1.43
Melanocorypha maxims | (254/349) | (180/254) (180/349) ( 95/148) (180/126)
hNEE 12.73 | 68.42 39.39 60.47 1.07
Alauda gulgula (114/198) | ( 78/114) ( 78/198) (¢ 26/ 43) € 78/ 13)
= g 83.91 | 82.19 68.97 65.00 2.40
Prunella rubeculoides | ( 73/ 8T) | ( 60/ 73) ( 60/ 8T) ( 13/ 20 ( 60/ 25)
{3k 4 [ 98.99 | 82.65 81.82 85.29 3.68
Motacilla citreda | (98/99 | (81/-98) ( 81/ 99) | €29/ 43) ( 81/ 22)
il | 88.25 | 82.88 72.89 [ 80.56 3.27

Acanthis flavirostris | (293/332) | (242/292) (242/332) ( 58/ 72) (242/ 74
L TANA A TN Y R L 72.73 ; 2.82
Phaenieurus ochruros | ( 56/ 66) | ( 48/ 56) ( 48/ 66) ¢ 48/ 1)
BEBS | 88.67 86.89 78.22 78.00 4.57
Pseudopodoces humilis | (180/203) (169/180) (160/203) ( 22/ 28) (160/ 35)

* {ESNHAS1TE The numbers in parentheses are census,

WEMEES2Z, HERCTHESr MRS mE 2 REHE, FRREABD, B4
A B RIE R GRIGB BE BRI .

ATHEEREN, DAAEREE LR AR SR ROREM, BREHHE
FITRT, LnmisinRmeR .
®7 FRREANRSENLR

Table T A comparison of two reproductive strategies.

¥ oE 8 K ® o # W — K E®E
Reproductive strategies Cumulative investment Once investment
K # M BEMEB

Representative species

y:| H z
Eremophila alpesiris

Pseudopadoces humilis

% H Type of nesting
H HiptE Time of nesting

—SEEE HH Brood number yearly

B & Clutch size

BEYSE/MAER Fledgling/Adult

4% #§ Period of nestling

B HEEHER(%) Rate of nesting success

&= Productivity*
HEER K growth rate
B Selective presure

FFiL, &/ Open, Small
2—3 (days)
1—2
2.4
Low {%(0.69
11 & (days)
58.46
1.41
0.48
Predator

#, 48lk Closes Large
20—30 (days)
1
4.9
High & (0.94)
24—26 K (days)
78.00
4.57
0.29

Continuative period of food
resourve for nestling

WIBLL By dr, ATEARD IASh — S i 58 DR 1 2 2 ik £ 4 BR AR T B IR A 55 R
mEESEANDERE 1—2#., BARFEER—HREETEHEMER. 3 REHF
AW HAERETLEY . BARME RAAIERILE, BRMIE, E45FHEDSHE LML
RV Z I e R MEAS I, (R — B, MBME MBS, RAME R
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PRIMARY ANALYSIS OF CLUTCH SIZE AND BREEDING STRATEGY
FOR PASSERINE BIRDS IN ALPINE MEADOW

Zhang Xiao’ai and Deng Heli
(Northwest Plateau Institute of Biology, The Chinese Academy of Sciences)

Primary analyses of clutch size and breeding strategy for 13 species in passe-
rine birds were undertaken, and the information of using analysis were gathered
at the Haibei Research Station of Alpine Meadow Ecosystem, the Chinese Academy
of Sciences, from 1976—1988.

The passerine species studies were divided into three groups according to the
types of nesting, they are; open nesting on the ground (e.g. Eremophila alpestris,
Melanocory pha maxima, Alauda gulgula, Prunella rubeculoides, Motacilla citreda);
hole-nesters (e.g. Montifrigilla taczanowskii, Montifrigilla ruficollis, Pseudopo-
doces humilis, Riparia riparia); semi-hole-nesters (Uracychramus pylzowi, Passer
montanus, Phoenicurus ochruros, Acanthis flavirosiris) .

In general, clutch size of 5 species nesting on the ground are smaller (mean
3.11 of a clutch) than those of 4 species, hole-nesters (4.73). of 4 species of
other types are mediate (4.13). The results supported“nest predation” hypothesis.

According to the results, we proposed two breeding stratedies for passerine birds
in alpine meadow. First, it was cumulative investment strategy that was adopt-
ed by ground-nesters with fewer eggs laid (e.g. Eremophila alpestris). Lower
investment level in the first attempt, in which repeated attempts to nest in a sin-
gle breeding season was made possible, emphasized risk-avoidance in evolution of
reproductive rate.

Second, breeding strategy was called once-investment, which was adopted by
most of species studied. It can be argued that a high degree of parental invest-
ment of time and energy in the initial clutch and brood may reduce the capability
of the bird to raise further young in later attempts to breed in that season. Hu-

me’s Ground Jay (Pseudopodoces humilis) was the representative species.

Key words, Passerines; Clutch size; Reprodutive strategy; Predator.
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