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tegy) MYE TGk, H IR0 E A & Re S0 B R 10 F ik (Ricklefs %, 1980;
Bryant il Hails, 1983), &# F#i3: (Dunn, 1980) Je B br7kiZ (Doubly labeled water,
Williams #1 Prints, 1986) RUFRXESRBMHBRENSA. AXERNESSRERM
SRR ik, BAEKEEREHBENATRFBS AR, BEELIWEHEL KN
FHRRM L BN DS PR EHASFEENRE. LRl ERFRENiEE.
FH R SRR A UL HEh, B KA RE R TP M S R R R A A EER L,
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Fig.1 Variation in weight increment of bedy, lipid, non-lipid dry matter and energy equivalent
of oxygen consumplion increased with age increments in Horned Lark during growth.
A. Body weight, B. Lipid weight, C. Non-lipid dry matter, D. Energy equivalent of
oxygen consumption (Numbers in the figure are sample sizes).
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rABEE, EMEBGUSGERATR L., KE1EH, XU2EBERIFBUAT
Logistic {12k, #HEHEEELE 0.935 L F.

R AERESERNTENSTHESH

Table 1 Parameters™of fitting Logistic curve to various data in nestling Horned Lark,

%5 WH [ wmm | HERR R

0 ltem K | a r . R?
W #  E (0 LS ! Fgia g
By ity (i) | 20689 2.458 | 0.537 0.995

@B @ ‘ 2.94 ‘ B
LEllpicl (e) ‘ 2.941 3.853 | ° 0.509 0.971
(3) ZBHTFHR (2 ' g
Noa-dinid iy sdeai(e) ; 4.910 | 3.263 0.588 0.933

(4) BEEMELRE (KI/d) i | |
nergy equivalent of oxygen iS4 854 2549 0.588 0.990

consumption (kI/d) | |

%2 1 RACRBESEKEEERNITE

Table 2 Calculations of the energy budget of a nestling Horned Larck.

N |
Age (L% [ (2) (3 4 (5) (6) Q) @ |-
(days) I |
0—1 T.24 0.06 2,28 . | 0.23 4.60 6.88 9.17 4.97 | 14.14
1—2 11.46 0.10 3.80 0.35 7.00 10.80 14.40 7.90 | 22.30
2—3 16.98 0:15 5.70 0.51 | 10.20 15.90 21.20 11.73 - | 32.93
3—4 23.27 0.22 8.36 0.65 | 13.00 21.36 28.48 16.22 44,70
1—5 29.39 0.29 | 11.02 0.72 | 14.40 25.42 33.89 21.00 | 54.89
56 34.50 0.35 | 13.30 0.66 | 13.20 26.50 35.33 25.76 | 61.09
6—7 38.24 | 0.37 | 14.06 0.53 | 10.60 24.66 32.88 30.10 62.98
—8 40.72 0.35 | 12.95 0.37 7.40 20.35 27.13 31.00 | 61.13
8—9 42.26 0.30 | 11.40 0.24 4.80 16.20 21.60 36.91 58.51
9—10 | 43.16 0.22 8.30 0.14 2.80 11.16 14.88 39.48 54.36
gt | |
‘f%taiﬁ | 287.22 | 2.41 | 91.23 4.40 | 88.00 |179.23 |238.96 | 228.07 i457.03
*

(1) REHRL O ITENEHRENENEEYR (K/d),

Energy equivalent of oxygen consumption (kJ/d) obtained by integration of table 1(4) for
each age interval,

(2) RigR1 (2) RAES2A0BRAZRHR2EHENOEAREIRE (¢/d.

Accumulation of lipid (g/d) obtained by table 1(2)at each age, and subtracting values for a
given age from those for previous age,

(3) RESAARIEHREL 38k]/g MERE T HEREEAERHNAELSE &I/,

Energy equivalent of lipid accumlation (kI/d)=(2)%38kI/g.

W RERL Q) RHEB2ABRAREBHTFIREZ 2T ENSHBELREHFYRHERE (¢/d).
Accumulation of nonlipid dry matter (g/d) obtained by table 1(3) for each age and subtracting
values from those for the previous age.

(G) BHHARAWEBHTHFESE (KI/d) R 20k /¢ MiRETF A EH RERYE),

Energy equivalent of accumulation of nonlipid dry matter (kI/d)=(4) %< 20k]/g.

(6) )5 (5) ZMAUFARBNWELUR (kI/d), ’

Energy equivalent of tissue accumulation (kJ/d)=(3)+(5).

(D BEEPHE 5%, EREBRFBRN (6)x1.33 (kI/d),

Total energy requirement for growth(kJ/d),assuming a produciion efficiency of T5%=(6) % 1.33.

(8) #RBERR (K1/d) K (1)-(0.33%(6))s
Total energy requirement for maintenance (kl/d)=(1)—1(0.33%(6)).

(9) ARMARORETR (/) # (1) 5 (8) HFl
Total energy requirement for growth and maintenance (kJ/d)=(T)+(8).
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Fig. 2 Comparison of daily variation in energy requirement in the nestling Horned Lark
and Savannah Sparrows during growth, A. Horned Lark (Eremophila al pestris)
B. Savannah Sparrows (Passerculus sandwichensis).
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STUDIES ON THE GROWTH ENERGETICS IN NESTLING
HORNED LARKS

Deng Heli and Zhang Xiao’ai
(Norithwest Platequ Institule of Biology, The Chinese Academy of Sciences)

The study was conducted at Haibei Research Station of Alpine Meadow Eco-
system, the Chinese Academy of Sciences from May to August 1988. Eighty-one
of nestling Horned Larks (Eremog/lila algcsiris) were used for carcase analysis,
seventy-six nestlings were usedto detcrmine oxygen corsumptien. We evaluated
the energy budget of nestling Horned Tarks Ly zralyzirg tkeir oxygen consump-
tion and accumulation of energy in tissues during growth.

From data cn oxygen censunmpticn of irdividual nesilirg in metabolism cham-
bers at 35°C, we calculated that a neonate metabolized 287.22 kJ of energy
during ten days. Applying standard conversicn factors, we determined that a nest-
ling accumulated 91.23 ard €2.00 kJ of crergy in Lpid ard ncn-lipid dry mat-
ter respectively from a total production (P) of 179.23 kJ. Using data obtained
in the laboratory, we see that total metabolized energy (TME) equaled 467.03
kJ, 51.17% and 48.83% of it are used for growth and inaintenance_ respec-
tively.

The peak of total energy expenditure (kJ/d) for growth and maintenance
is reached at 6—7 days old,and the peak of total energy requirement for growth

(kJ/d) is reached at 5—6 days old.From hatching to fledging, the total ener-

gy requirement for maintenance (kJ/d) increased continually,

Key words, Hornod Lark, Eremophila alpestris; Nestling; Growth;

Energetics.
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