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FIEE R SR EE AN R XEXAYE S MMEXR, AEANEREE A% Y

#E10°C R KRB R, 4504 0.455 71 0.395, RMBENEIKSHEIE 4—5 5%,
EE G LR ERTE 25—35°C Z 8], MR B4 3.5 7 3.0 ZH/(E « Mo

X@E: AERREERRMNEE RREN L EE

KTEREELRATREN —BERXE i Dawson % (1957); O’Connaer
(1975); Ricklefs (1974, 1983) R KR, REFZHAEXTEHBIELS L TE(GE
%, 1977; ZHEEi%E, 1979), EXNESEBRELNERE ESRATRIRTEZH
BYR RIE R Z LR 9T o

BB R (Eremophila alpestris) I EHR (Melanocorypha maxima) 43845
EEGRRERREER, BEARNE AR S, TRENEEHEREER Y
ZAAEEI AR, ANRENERTBEE BRI R LREESRERR T
SRR TR, MENENERSEENENEAETFEEREE L

— MR fu

AT 1987 £ 5—7 AETENERELEEEGESAS EMERT. CHASHETHED
RESHERET. MEERUNROY 1 BE)AE, ZSHcBEEF. ZENESRESHE
EMEHRERNERMTAZCEIEE. SRARRE, ERZ 0. S KERAEFRREE, B
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B, AZ9MNRPEBILR . STHNE 1/100 IR EHRE. SREBEE LS kAR NR#EE
BSRBEAE e B ikiRe  FERRMNE A B IS ARG RESFRE. PR ASEHIR, £HRA 500
BT TR B DRI SRR 0, T M 10—35°C, 48 5°C % 1 BER. HENEERMNE
B 0.1 EFRHEE LR LERAN /NG, AREE, B2 0T HABEBMRERE  ARRE
Mo BREANEBETERRK-SLRNSELHMEUKINECER. £BLREERE,
sk E, B ARNEE TG S0 REMEESENEN AT 5 HBl ko SRERIEHR
60 435h, BT 25 A AL BRG], HRERBRBER. LRIFRES 5 MR 1 Kk, RETLY
EHBERLERFRERETRERR. LRGHN T HEITSERE, hRe%gAE. 52 2
g am S RnRgsleERA], SEE0E 1| RE8m, UBRLH .

FE RRANEBARYEZE 10—11 FRAZHBERRE, A AFELED, BT 2000, RAHN
12:12 (AT 55 20 REWRE. HRE Backman FRREAM T NAE. TR EKRY 3 7,5
B0 466 I/ 5o WEIREEH —25°C & 35°C, BEEIIREY 5°Co 2MLRIAER LA 3 /NHIE, ER
], R A AR T 1T o

Logistic RASRRIMIA FIMLMMRIEIT A EREFNHIERT. £BIRA Basic B 1BM Pef
xT il EsL8io

B T T R 0 AR L2 A PRI B (50 25 0 BRI IR, AR T4 S UK (o 2 R AR I S O T s SR e ) —
W, RS N BT, R R TR R TR EN N S TR IRE, Gk

- svoe By o O

(—) ®BRMBEEHTL

PURE B4 SRS R/ GE - R DRE RS LASRE A RV, A1
1, BHUTER:

(1) # 10—35C WREEEN, 2 fdf SR EEEER B BRERKmE LBl 5%
EERESREL, 2SR, HERERKANIEKXATITE 1. AERMEBERLT
10°C RTRYARGEIG R E K, 53524 0.455 1 0.395, (B LA E M KER(D 14 0.477 o
0.415) N Fh AR IRV EF I 5 HigAY 10°CcE&ET, 08125 055 27 /G5 - )
041 ZFH/GE « W)o MR 1 B, LS EAEBEE BHEIE 10°C HIEEL
BT, AERREEENHLEZENA I B A59ZF/CGE - i); KEEHRZNEHES

' | 1 ATRAERTRECRERNNRE

Table 1 The growth rates of oxygen consumption in nestlings Horned and Long Billed
Calandra Lark

RERE R R Eremophila alpestris KBEE R Melanocoryphe mazxima
Ambient temperature(“C) K % K %
35 0.019 — 0.026 —
30 3 0.187 3.700 0.046 3.400
By : 0.215 5.250 0.339 3.300
20 0.435 5.130 0.359 4.250
15 0.376 5.359 0.359 4.950
i1 i 0.455 5.900 0.395 5.700
HEREKR 0.477 0.415 :
Weight growth rate
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Fig. 1 The change of metabolic intensity and body temperature in two nestlings Horned
and Long Billed Calandra Lark as a function of age and ambient temperature (In the figure
one, the temperature is ambient temperature, the number is sample number; horizontal lines
represent means,rectangles represent standard deviations of the mean, vertical lines represent
the range.)
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()NE 1 5, R RE ST SEE X RIFERAR, XAXRERRE R ARAR
Mo HMRXRARMIITE 20 5 BIRAT, BIfbh 4k A0 SUREHTF SR T S TF i, X R
BAE 0.7 Lllko 5 RMLIUBHXRBER T, 9 HRE - FRBHE%, EFfM=ELER
AR ZAFER — TN EZ IR LS TR, SEAR B R RBEEE SHEEE
RIRALHRE 2, TLES, AERAN 7 HRFKBE R 8 HIREAEY i h skt
RBRERRN—Ko EX—R,HHEIREE 2% 20°C I, 4 1 7=l 1 B 858 H 64k 12,

3. A 1 BFIH H, SRIREL KM T, IR 4R B2 B BATROR G — K, QkER KW
WAR R, U BB A T T o

4. B 2 W17 H, FI R SR AE AT B B RO th i X A 2975 25—35°C 2o 4 TH
R, ¥ERNESHEERSEENXAEREN, 4REAEANRBER %

Ozml/(g-h)

{438 ¥ Metabolic intensity
w
I
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7 25 30 35
HH R (Ta“C)

Hu@E (TaC)

H2 ﬁﬁiﬁﬁ%ﬁiﬁ&%ﬁiﬂﬁﬁﬁ%ﬂiﬁﬁﬁﬁﬁﬁ?lﬁl%%(FF'ﬁ??ﬁEHﬁ%)
Fig. 2 Metabolic intensity in two nestling species of Lark as a function of age-days and ambient
temperature (The number are age-days of netslings in the figure.)
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Table 2 The relationship between oxygen consumption and ambient temperature in
two species of Larks

. P ¥ % B3 R
H Eremophila alpestris Melanocorypha maxime
Py BAR e HRAN B e RN
n b S n b T
- 1 45 0.106 0.744 64 0.112 0.767
2 49 0.099 0.723 52 0.079 0.780
3 49 0.116 0.776 52 0.084 0.779
4 47 0.129 0.748 52 0.079 0.768
5 52 0.116 0.745 51 0.107 0.820
6 43 0.119 0.536 47 f 0.089 0.603
7 47 0.052 0.227 43 0.069 0.432
8 48 0.680 0.129 39 0.054 0.312
L 50 —0.088 —0.562 48 —0.092 —0.664
10 45 —0.077 —0.709 33 —0.100 —0.728
11 45 —0.101 —0.765 45 —0.073 —0.668
12 37 —0.084 —0.743
13 37 —0.075 —0.672

25—35°c (EIJEAIE 0.03); KU E R 24.7—26°C, A& MR R4 3.5 B/ Gu -
1) EE S 3.0 2T/ (R - )e FE AR SHEMARBE 418 Z7/CE - W), BTH
40 B BRI

e

(=) HRATHERE

(1) REHKSHREERENRR, WA | WEEELHERE, P SREELER
#£3 AERNERERGESHFEREAXRNBEIN

Table 3 Regressive analysis of body temperature to ambient temperature in both species

of Lark
B =R £ B B8 R
i Eremophila alpestris Melanocorypha maxima
- e RARK i TR AR REA #i% Y e
n b T n b r

1 45 0.983 0.993 67 0.924 0.988
2 49 0.913 0.973 52 1.007 0.987
3 49 1.030 0.984 52 1.005 0.982
4 47 1.079 0.957 52 1.022 0.971
| 5 42 1.091 0.920 51 1.088 0.952
' 6 43 1.008 0.852 47 0.920 0.843
7 47 0.857 0.802 43 1.016 0.912
8 47 o 0.487 0.668 39 0.854 0.819
9 50 0.349 0.602 48 0.378 0.657
10 41 0.179 0.491 33 0.185 0.728
1 45 0.143 0.710 46 0.221 0.737
12 EHT 0.204 L 0.761
13 37 0.177 0.880

* 1(39)0.01 = 0.398,P<0.01;¥*r(31)0.01 = 0.443,P<0.01
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Fig. 3 The rates of body temperature-down in nestling Horned and Long Billed
Calandra Larks in each age at various ambient temperature (The numbers
are ambient temperature in the figure.)
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RHEEE, U TESERNHY,EHTR.

(1) WeRAEREY R BN 3 MMB (O’Conner, 1975) W4 EHTEHRME%,
5 i DIRT %8 1 BB, 4 SRR T foli) RN R WL &, SRR R SNETE
SRR, KB AN R AT SR ER, 6—8 B AE 2 HE, MhTFEIER
RIS B, EEMRIMTE SRk fasE. PRETRNERRBANS BLERE
o E—B B RO RARE T h , IR R IR E R B A S s , 1R B 3 B AN BEAY
BT, K 2 7R 8 3L 9 HIREIH 81— K 450 JE — b B, il #A M Bre 721
B B P KL R A HE RS, AR E AU R AR, 4 iR DI, (LSRG R RE R
Ve, e 4 1 e iE e RO R IR

(2) ERBEESARBEEOREARREIE | Hi, & 4—5 Hito Dawson %
(1957)FF IR TR RIS FE A B AR RS BB | Bido O’Conner (1975) FF5THI 3 M%
T B 4 Syl b /N B IR BOBIHE o 254l % (1979) 5T HOAS R 6726 20°C F1 30°C B, 1—2
B 4 A AR R B th B , S A SIS A Blo RATIN S/ B i 4 S AR AREE B8,
e Rt T S 0 O BEVE 0 MU iR X — IR T B R AR B ¥ iR R AV RS
I, i Rk e A TR AR, 20 T 42 780 A 19 RS S T e PR A — R BREG o

(3) LEAERRAEDERNABE (BMR) 2% 4.18 /(G - i), MHEEHY
(Fledgeling) AIEREIER 3.50 274/ (Ga « B), LbA&(R 16 % Ricklefs (1974) B
JUFhBR R 57 2 A0 B HE40 I BOBE R AR I EL AR AR TS 27— 44 % o BANENS TR AL R BR T U
BRRME REHEEESAKRET Dawson %(1975), O’Conner (1975) K2 4%
(1979)5@%%0 -

R E SRR

1) Ricklefs (1974) MR EERRMAGEITARRERA Brody-Procter AR, fiRHA
Aschoff-Pohl ARME, HARSHESANNEN, BfiEESELRRE.

2) BT ARIB A SR A — R RA T WEA% L R % RMR; IR
MEEREAGE TUEEMABE BMR, S9OSRt T, RIEHRDOFER
(SDA) HIBM,

3) BRAEEMSKERARAKERN60—70%, ARG HEEE BAEHE
SR E D A RBIREAT, ESESAAE T, SO KRTSENERRTR
AR, ERTESROER D, EhEZNERATHABRENERR T

4) FHERESERRR EWE, RdhikXE 25—35C 2, 5 LRILA % HH
3 i B B R e (— e 35—40°C Z DB BAR K. HMAMRE EMNBZ HBEEX
B E R E AR BAEN S B X R RAN, KN ERERNER.

5) fER 7 BIRCESEE 109 K), KBER 8 HIRCEHEN 1.3 R)ZELR
BHEREE 2 BRI RS PR R PO A R BIREY 1 K, R SN RBIER TR
i3 @AY 1 Ko Dawson Z(1957)FFFTAYBIAIRAIIX 1 RHBIZE 5 M6 (4 8—
10 K); MBREHIE 9 B CRE 15 K, SH4%5,1979); #ili% 9—10 HEd (4w 20
%), Bk 11—12 Bt (40 28 K, O’Conner, 1975)0 BT IL,X 1 RHTAIF ¥,
BLCE RS
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THE DEVELOPMENTS OF METABOLIC INTENSITY AND
THERMOREGULATION IN NESTLINGS OF HORNED
AND LONG-BILLED CALANDRA LARKS

Deng Heli, Zhang Xiacai and Lin Ming

(Northwest Platean Institute of Biology, the Chinese Academy of Sciences, Xining)

The study was conducted at Haibei Research Stration of Alpine Meadow Ecosystem, the
Chinese Academy of Sciences from May to August 1987. The nestlings Horned Larks, Eremo-
phila alpestris and Long-billed Calandra Larks, Melanocorypha maxima were fed by their
parents under natural condition. The effects of environmental temperature on metabolism and
body temperature were measured under standard condition in the laboratory of the Station. In
the course of the experimental program, nestlings of each age were exposed to constant tempera-
ture from 10—35°C.

The metabolic intensity in Horned and Leng-billed Calandra Larks varied with age and
ambient temperature as a Logistic curve. The maximum growth rates of metabolism were 0.455
and 0.395 at 10°C, respectively. Thermonutrial zones at fledgling were 25—35°C and 24.7—
26°C, and BMR were 3.5 and 3.0 O,ml/g/h, in homeothermy stage respectively. BMR of adult
Horned Lark was 4.18 Osml/g/h, which is 16% more than that of fledglings.

Key words: Horned Lark: Long Billad Calandra Lark; Metabolic intensity; Thermoregu-
lation; Nestling; Development
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