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Diurnal Time Budget and Behavior Rhythm of Nipponia nippon in Autumn and
Winter at Reintroduction Area in Ningshan, Shaanxi, China*
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Abstract From September 2008 to January 2009, the diurnal behavior budget and rhythm of crested ibis (Nipponia nippon)
were observed by using instantaneous and scan sampling methods at reintroduction areas of Zhaigou and Huayan in Ningshan,
Shaanxi, China. In autumn and winter, the birds of N. nippon spent most of their time on feeding, maintaining and resting. The
behavior of N. nippon in each hour showed significant difference (' = 5.822~481.74, P = 0.000). There were two feeding peaks
and 3 maintaining peaks in Huayan, while there were no obvious feeding peak but 2 maintaining peaks in Zhaigou. The time
budget of N. nippon between sunny days and rainy days also showed significant differences, i.e., there was one feeding peak in
the morning and afternoon respectively in rainy or snowy days, but no significant feeding peak was found in sunny days. The
time allocation about interaction was significant between sub-adults and adults (P=0.000). However, human disturbance has
bad effect on feeding of N. nippon. Fig 4, Tab 5, Ref 30
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Fig. 1 The sketch map of study area
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Table 1 Description of N. nippon behaviors at its reintroduction
area in autumn and winter in Ningshan

17 Jiti ik Behavior description
S A B RO 3 ST, B R A
T b B T A
Head hiding under the wing, standing or perching
JHE R MR, L5, R, ST, Sk,
K, kAR A EE
Preening, wing-spreading, yawning or bathing,
etc.
®AT, KBk, BT ESIZE Flying or walking, etc.
H5 W A AR L B v P K 3 S R g
MY #2 Foraging or eating
I8 B TP SR B, T T IO R

17025 # Behavior type

& B\ Resting

4E47 Maintaining

11 %% Displacement

B Feeding

—_ . B IR 265 AL 7 19 17
B T
AL Vigilance Being alert, flying and landing away from the
disturbance

R EOP), W CELA, T R AR A A B TR,
Ak BB I 1 418 32 i 46

Preening, pecking or playing each other, fake
mating

HEAE, BB, mgMY45E Excreting, pecking twigs
or calling

.4l Interacting

HAb Others
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Table 2 Time allocation of different behaviors of N. nippon in
autumn and winter
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Fig. 2 Behavior thythm of N. nippon in autumn and winter in Zhaigou (A) and Huayan (B), Ningshan
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Fig. 3 Behavior thythm of N. nippon in sunny days (A) and rainy or snow days (B) in Ningshan
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A Z:ME K Sunny days in winter 8:05+0:33 17:22+0:17 0
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KBEWNE U«
LR 8:12+0:42 17:16£0:05 00

Rainy or snowy days in winter
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Fig. 4 Differences in behavior rhythm between adult and sub-adult N. nippon
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Table 4 Assignment, description and frequency of disturbance
factors of N. nippon feeding

T R -
Disturbance TP A A R/8
factor with Description of disturbance factor Frequency
assignment
A LA 2A 1 or2 persons 46.6%
SNELLL, IARIAESIARIZ 4, ZARI
B R EZNGELE 15.2%
More than 3 persons or cows and persons
K Y HEE A3 0
C ! : . . 8.1%
Domestic animals or other wild animals
D BLEZE4 Vehicles 5.1%
E I 7 Noise 24.9%
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Table 5 Effects of different disturbance on N. nippon
EST

JiH Disturbance T E.%‘/.J\{ﬁ ﬁt{ﬁ
Item factor Mean Minimum Maximum
A 38.63+24.18 25 100
PP B 19.13+10.09 8 35
Al;tﬁﬁfﬁice c 13.75+7.50 8 20
D 21.67+£14.38 10 50
(s/m)
E 62.05+41.92 24 250
il Total  46.78+41.70 8 250
A 11.83+14.97 2 90
o B 17.00+16.41 3 50
%T:f‘:ﬁjife c 15.8017.57 2 45
) D 16.50+21.50 3 60
E 9.71+10.27 2 60
il Total  10.68+11.86 2 90
A 24.00+9.81 6 35
N B 23.14+8.23 9 31
Avoiéz;ce dliijtance ¢ 9-30£0.71 ? 10
D 9.00+4.24 6 12
(s/m)
E 33.86%11.08 25 50
4rif Total  25.38+12.10 6 50
A 16.02+9.66 5 60
- B 30.02+21.26 6 65
Flush distice ¢ 10.33+6.68 4 20
D 7.85+7.02 5 30
(s/m)
E 39.71£26.34 10 80
it Total  20.62+17.74 4 80
A 93.10+73.07 10 260
J— B 66.87+65.07 10 280
Flfgfiie c 65.75£56.20 5 140
D 63.00+69.03 3 170
(s/m)
E 116.00+71.39 10 200
471t Total — 84.31£70.50 3 280
A 9.70+8.55 2 30
T L ) i) B 37.77£12.28 21 73
Recovery time of C 2.90+1.57 1 6
disturbance D 3.35+2.27 1 8
(¢/min) E 21.69+8.65 5 34
4iF Total  10.93+12.87 1 73
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