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Abstract: [Objectives] Pastor roseus is the important natural enemy of grassland grasshoppers in Xinjiang,
China. This study aims to clarify the breeding ecological characteristics of P. roseus. [Methods] The study
was conducted at the third company at the horse ranch and Songshutang community in Yizhou District, Hami
City, Xinjiang. During the breeding season of P. roseus from 2022 to 2023, we combined the grasshopper
occurrence data provided by the “monitoring and reporting workstation to prevention and control of
grasshopper and mouse in Hami District” with the results of our field investigation, to analyze the factors
influencing the breeding site selection and migration time of P. roseus. Ten nests of P. roseus were selected
each year to monitor the reproductive behavior and nestling development using infrared cameras. The total
recording duration was 38 d, with a valid data duration of 2 337 h (n = 20 nests). The behavioral
characteristics of nesting, egg-laying, hatching and brooding were analyzed using single factor analysis of
variance and Friedman test in SPSS 26 software. At the same time, growth and development indicators of
weight and tarsometatarsal length of nestlings were fitted based on the logistic growth curve model, and
growth curves were plotted. [Results] 1) The population densities of grasshoppers in the study areas were
higher than that in other areas during 2022 - 2023 (Table 1). No P. roseus was seen in other areas with low
grasshopper densities. Both immigration and emigration times of P. roseus coincided with the grasshopper
occurrence time during the two years. 2) After mating, females laid white or cyan eggs (Fig. 2). The clutch
size was 3 - 7, and the hatching rate was 88.89% (n = 54 eggs). 3) Eggs were incubated alternately by the
male and female, and nestlings were fed by both parents. The daily feeding peak for nestlings was from 10:00
to 12:00, and feeding times during this period were significantly higher than those during other periods (P <
0.05) (Table 3). 4) Growth of body weight and tarsometatarsus of nestlings were consistent with the logistic
models (Fig. 5). [Conclusion] The selection of breeding sites and migration time of P. roseus was mainly
related to population density of grasshoppers. Both males and females raise offspring. The nestlings are altricial,
and the growth and development trend is S-shaped. The results provided basic parameters for the protection
and attraction of P. roseus.
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Fig. 1 Artificial stone nestsinhabited by Pastor roseus

a. B =EMATAE, b MR XA TR,

a. Artificial stone nests in the Third company at the horse ranch; b. Artificial stone nests in Songshutang community.
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Tablel Investigation resultson the peak incubation stage and adult stage of grasshoppers from 2021 to 2023

P45 Average density (ind/m?)

TR X

Survey areas of grasshopper

4k B3 The peak of incubation

R Adult stage

2021 2022 2023 2021 2022 2023
/R FF 7 # X Sarchowk Township 0.84 2.52 1.08 1.48 2.80 2.08
1eli A N T 125 X Garden Township and Shirenzi Township 0.68 0.96 0.34 1.14 1.56 1.28
ZEJ540 1112 E X Kuisu Town and Hongshan Farm 0.64 1.56 0.80 2.12 2.56 2.64
I JE 1L 5E X Beishan in Dahe Town 0.64 2.16 1.00 1.52 2.88 2.16
73k 2 885 X White stone Township 1.92 4.60 3.26 3.28 9.08 21.88
Bij 1118 % X Qianshan Kazak Ethnic Township 420 4.20 0.80 2.32 8.92 9.60
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Table2 Density of grasshoppersin the study area
(White stone Township) from 2021 to 2023

S g 1 B L
FE4y The average density of The highest density of
Year grasshoppers (ind/m?) grasshoppers (ind/m?)

5 H May 6 A June 7 A July 5 H May 6 A June 7 A July

2021 1.92 3.64 3.28 8.00 12.00 8.00
2022 4.60 9.40 9.08 20.00 24.00  24.00
2023 3.26 9.68 21.88 12.00 28.00  60.00

22 HHEITAH
221 HE 2022 F 5 H 15 HERES=
ERIMOARY, S22 iEs, SHRAT
5 H 31 HlEAE— N THH. 2022 F12023
SRR FE DX I A 2 A 1 () SR R b S8 BN T
BIEMASE, TR LA S TE A BRI ) 4 A HE
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R A Ve B R A S B E AR 2 5 L,
BAWONE S, HEEFHEES R,
222 FEE8 RM4amSiEE T 5 HK 6 AW
GEFEON, 6 A NAIFPERA R PR 2R R
B AT, RHERRE™ 1 MEE; IRk
R—KEMMRERR, H/RPmHIE: G E e
M, BERS (B 3a). @53 ~7H#,

B2 et S5y
Fig.2 Thenestsand eggs of Pastor roseus

B3 MamSrm
Fig. 3 Theeggs of Pastor roseus

a. 2 MATLABAL R b, HRIBFKIGN .
a. Two hatchable eggs; b. Abandoned eggs.
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224 BHY¥E o6 AR THAESH R, i
TS 3L A B 4. 2022 4F 6 H 20 H IR AL
B A WG, UiHAES R, A

St e, INSEHoR Sl AL, S R
HiIR2~3d, it 10 $3E 54 P 17k 2%
7 88.89%. TS AEl B S, K5 A
HOREME NS TW . dEFHIE 3. 5.7
RoFEY R A H Q&R BN 10:00 ~
12:00 I, B B A o8l o 325 s 1 LA
Bt (2022 FHHMEIZE 3 R: Fr3n=76.11, P<
0.05; 2022 FEFHEML 5 K: Fq 3 =88.19,
P <0.05:2022 FEF4EMEE 7 R: Fq 50 =73.26,
P <0.05:2023 FE H 4SS 3 K:Fq 5, =90.61,
P <0.05:2023 FE HAEMIEE 5 R:Fq 5 =72.19,
P <0.05:2023 FEH4EMEE 7 K: Fq 5, =55.84,
P<0.05) (£3).

3 2022 1 2023 AR S K B H A R BRE K
Table3 Daily feeding times at different time periods of the parent birds of Pastor roseusin 2022 and 2023

AT V3L Feeding times (N = 5)

B 5 R
Day 5 of the brooding period

SFEIE + bz

B 7 R
Day 7 of the brooding period

SFEIE + bRz

—— HYEE 3 R
] ] A 4l
I Day 3 of the brooding period

SFEIE + bRz

Time period

jt [l Range Ji [# Range Ju [ Range

Mean + SD Mean + SD Mean + SD

2022
6:00 - 8:00 9-11 9.8+0.8° 11-13 120+0.7° 9-11 10.2 +0.8°
8:00 - 10:00 10- 13 120+12° 11-13 11.8+0.8° 11- 14 126+1.1°
10:00 - 12:00 17-19 182+0.8° 16 - 18 17.0 £ 1.0° 18- 21 194+ 1.5
12:00 - 14:00 11-14 128+13° 9-11 10.0 £ 1.0° 10-13 11.6 + 1.5
14:00 - 16:00 9-12 104+ 1.1° 11-13 11.8+0.8° 9-12 10.6 £ 1.3¢
16:00 - 18:00 8-10 92+0.8% 6-8 72+08¢ 7-9 8.0+ 1.0
18:00 - 20:00 7-9 82+0.8¢ 8-10 92+0.8° 7-9 8.0+ 1.0
20:00 - 4-6 48+0.8° 3-6 42+1.1° 3-5 3.8+0.8°

2023
6:00 - 8:00 12- 14 12.8+0.8 14-16 152+0.8° 9-12 10.8 +1.3%
8:00 - 10:00 13- 15 13.8 £0.8" 14-16 15.0 £ 1.0° 11- 14 124+1.1%"
10:00 - 12:00 19-21 200+ 1.0° 18 -22 19.8+1.5° 19-23 208+ 1.6
12:00 - 14:00 13- 16 144+1.1° 11-15 128 1.5 12-16 142+1.6
14:00 - 16:00 10 - 13 11.4+13¢ 11-14 122+1.3° 12-16 132+1.6°
16:00 - 18:00 10-13 1ne+1.1¢ 8-12 102+1.5¢ 9-12 104+1.1¢
18:00 - 20:00 6-9 74+1.1° 9-12 10.0 + 1.2¢ 8- 11 94+1.14
20:00 - 4-6 50+1.0" 3-5 3.8+0.8° 4-6 50+1.0°

AR B A AN PR R Z R RS (P<0.05, BRRTZESH.

Data with different lowercase letters indicate significant differences (P < 0.05, one-way ANOVA).
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Fig. 4 Development of Pastor roseus nestlings

a. WIS b5 HIR S o B84, a Newly hatched nestlings; b. Five-day-old chicks; c. The young left nests.
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S W

Bl 5 2022 M 1~15 HidKaOin 94 94 K i 2%
Fig.5 Thegrowth curve of Pastor roseus nestlingsfrom 1 to 15 d old in Hami City in 2022

a. AESAEHAAL; b MESHERKHARL, RELRRIREZE.

a. Diurnal variation in body weight of nestlings; b. Diurnal variation in the length of tarsometatarsus of nestlings. Error bar indicates standard

deviation.
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