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agriculture, forestry, fisheries, and electric power distribution), aircraft safety, epidemic disease transmission,
and human health. Bird damage can cause huge economic losses, and it is difficult to prevent and control.
[Objectives] Our goal isto compile alist of birds which damages to cropsin Xinjiang Provence, the northwest
of China. On the basis of understanding their patterns of activity, we propose effective control measures.
[Methods] Our study was based on transect censuses, questionnaires, bird counts in mist-nets, and bird
stomach contents. We set up observation points in Moyu, Wushi, Baicheng and Changji counties, with a
latitudinal span from N 37° to N 44°, and arange of habitat types including farmland, orchard and reservoirs,
over the period from 2019 to 2021. Different hazard levels were preliminarily divided through field
observations, bird quantity census, feed intake and questionnaire analysis (n = 881 persons or families), (Table
1). [Results] A total of 49 bird species were recorded in 40 genera, 19 families and 10 orders harmful to
agriculture, which has exceeded more than 10% of the number of bird species in Xinjiang. These species
mainly damaged corn, wheat, rice, grapes, dates, oil sunflower, potatoes, watermelons, common melons,
walnuts, strawberries, and Chinese wolfberry. Among these losses, winter wheat (52.9%) and wine grape
(14.4%) were the most significant. For the whole investigation area, the probability of bird presence is about
28.6% (Table 2), which decreases from north to south (R? = 0.893, P < 0.05). In some places, it is estimated
that the harvest could be damaged by approximately 26.6%. Only 18.0% of farmers use big horns, mist-nets,
scarecrows, chemicals, or other measures to take preventive measures. At present, insurance claims and
government subsidies are very small, less than 9.53% (sometimes no any relief or compensation). In order to
prevent harm, some farmers have set up sticky bird nets or traps in the farmland. The most common birds
caught by the nets were starlings (44.8%) and sparrows (28.4%). The diet of starling which the so-called
beneficial bird in China has changed greatly, which is closely related to excessive reclamation and heavy use
of pesticides. In addition, sparrows and starlings not only made harms to cereal crops, but also to fruit crops.
The conflict between birds and humans has lasted for thousands of years, and in 1950s, there was even a great
national movement to eliminate “sparrows’ in China. [Conclusion] Bird damage on crops and fruits is related
to food security, so we must pay attention to it. Finally, we discussed the measures to repel birds, including
biological control, chemical expulsion, and physical intimidation (See pictures). In fact, to prevent bird
damage effectively and harmlessly during the bird repellent is also a way to protect the birds.

Key words: Conflict; Field investigation; Degree of loss; Bird damage; Preventive measures; Food security;
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#1 FERKXEEEIMREZEENRFENSZE (2019-2021)
Tablel Listof bird damagein Xinjiang, the northwest of China from 2019 to 2021

Y TR Pt
Species Level Feed and Type
— ¥J¥H GALLIFORMES
1 4%} Phasianidae
i3 Alectoris chukar ++ B (TEYR T B4 ED) Grain (seed or seedling)
B 1113 Perdix dauurica + B R EYFR TG Cereals, melons, crop seedlings
125 E Phasianus colchicus ++  EoKk. PEIR. ER. BESEEE Corn, watermelon, melon, vegetables, etc.
— JEJ%H ANSERIFORMES
2 fiFE} Anatidae
JKJE Anser anser ++ Tk, NET. KRS Corn, wheat seedlings, rice, etc.
T A fabalis +H+ N EKL KRS Wheat seedlings, corn, rice, etc.
7RIS Tadorna ferruginea ++ k. NET. KRS Corn, wheat seedlings, rice, etc.
%38 Anas platyrhynchos + Tk, /NFEHI% Corn wheat seedlings, etc.
Ho A fEMS S Other geese & ducks +  EYIRRT. 40T, BsZ. 14 Crop seeds, seedlings, fruits, fish, etc.
= #%JH COLUMEBIFORMES
3 5%} Columbidae
#7485 (%) Columba spp. ++ Ik, ANES CERYSHERYD Corn, wheat, etc. (breeding and drying periods)
KB Streptopelia decaocto ++  HE. BK. HALRY Grapes, corn, other grains
U #57% H GRUIFORMES
4 #4%} Gruidee
FEPIEY Grusvirgo +  FEH% Wheat seedlings, etc.
K#ES G. grus =+ NEL FoK. KRS FETEZE Wheat, corn, rice, potato, etc.
. 1% H CHARADRIIFORMES
5 [ F} Laridae
ZIWENS Chroicocephalusridibundus — ++  f2%, Ja[liF, @, 4RiE:4% Fish, river shrimp, crab, bullfrog, etc.
1KY | chthyaetus ichthyaetus +  fa. R, . 42 Fish, shrimp, crab, frog, etc.
HARARIY Larus cachinnans +  fa. R, . 42 Fish, shrimp, crab, frog, etc.
MY (%) Sernaspp. + i WF. B, BRHAE Fish, shrimp, crab, tadpole, etc.
75 8% H SULIFORMES
6 /1545 %} Phalacrocoracidae
35 45 Phalacrocorax carbo SRR GhdEEKZE) Various fish resources (in ponds or reservoirs)
-+ #5J% H PELECANIFORMES
7 %%l Ardeidee
% Ardea cinerea + Py, 4R, . 4RiE4E Fish, shrimp, crab, bullfrog, etc.
KA A alba +  fafg. MR, 8. 4% Fish, shrimp, crab, frog, etc.
J\ &K H ACCIPITRIFORMES
8 %5} Pandionidae
% Pandion haliaetus ++ 2R All kinds of big fish, etc.
9 [ &} Accipitridae
L Milvus migrans + k. K&, KB Fish, poultry, small livestock, etc.
T g Haliaeetus leucoryphus + @ (k) 4 Fish (fishery), etc.
H R #ERE H. albicilla +  ZKEE B ) 775 £ 2% Farmed fish in reservoirs or ponds
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k1
Yfp TR KRR
Species Level Feed and Type
JL i H CORACIIFORMES
10 1% £ Meropidae
B Merops apiaster +  FFigl Bee and beekeeping industry

+ #£7% H PASSERIFORMES

11 &5 %} Oriolidae

HE (3% Oriolus spp. +  FFE R HAhIEH Mulberry and other berries
12 #4%} Corvidae
K 1% Cyanopica cyanus ++ e, B RS2, 194 Omnivorous, seeds, fruits, bird & eggs, etc.
#8 Picapica + 0 ZRfrdE, AR R, B4 Omnivorous, and eat melons, fruits, grains, etc.
TE £ 1519 Corvus frugilegus ++H+ ZefrikE, Eok. MEEL #BkESE Omnivorous, corn, wheat, walnut, etc.
/NHE 249 C. corone + ZRfrfE, EBK. NE. EBEZE Omnivorous, corn, wheat, walnut, etc.
13 F{ R ¥} Alaudidae
HR (%) Meanocorypha spp. + P F 4 Seeds, wheat seedlings, etc.
FEREE R (%) Calandrella spp. +  FbT. . B0 Seeds, wheat seedlings, fruits, etc.
Z#E (3% Alauda spp. +  FhF. FH% Seeds, wheat seedlings, etc.
#AH A Eremophila alpestris ++  FTH%% Wheat seedlings, etc.
14 f5 SR Sturnidae
% J\E Acridotherestristis /. RS (BMHSIGRIE) Grainsand berries (in breeding and harvest)
@Y Surnus vulgaris BRI, R, M. FEHESE Wine grapes, jujube, Chinese wolfberry, cherry, etc.
15 %%} Turdidae
59 Turus merula +  Mifd. #% . FKHZE Chinese wolfberry, grape and all kinds of autumn fruits
HI4S T, atrogularis + VAL HA. EHkZE Desertjujube, grape, cherry, etc.
16 K15 Bombycillidae
KT Bombycillagarrulus +  {EVIEE. WA, M TAIHARSZ IR Crop buds, blueberries, pine nuts and other berries
17 # %} Passeridae
PR TRk Passer ammodendri + P WS (BRSBAITE) Seeds, berries, etc. (in breeding and drying)
% JFR4E P. domesticus MRS 20, N2 A 35 i A4 Chinese wolfberry, jujube, wheat, sunflower, grape, etc.
i RR 72 P. hispaniolensis +  FhP. RESZ (HR ST Seeds, berries, etc. (in breeding and drying)
R P. montanus +++ MRS, 208, N2 A H 2% R A% Chinese wolfberry, jujube, wheat, sunflower, grape, etc.
18 ##F} Fringillidee
#e£2 Fringilla montifringilla + B, HIE . Mk, ZURISELLE Strawberries, grapes, cherries, pears and apples.
5 % ¥b 4 Rhodopechys obsoleta + R IR R, ZFR%E Seeds, nuts, berries, buds, etc.
Wi 434 Chlorischloris +  FPF Rk (BRI SR Seeds, fruits, etc. (in breeding and drying)
RTi4E (3% Linaria spp. + P, % Seeds, buds, etc.
41 %i4x ¥ Carduelis carduelis + [ HZE. 21684 Sunflower, safflower seed, etc.
&x#i42 4 Serinus pusillus +  FpT. ZFASEF Seeds, buds, etc.
19 BF}
#5318 Emberiza bruniceps +  ET. FAREEASY) Wheat, millet and other cereals

+ FRAEE, ++ BB+ IR AR BERBKSE R AR,
+ indicates that it is a harmful bird, ++ is more harmful, and +++ is particularly harmful (also represents a large population of birds or the

food intakeislarger)
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x2 FEANMXESEEEAEES T (n=88D)
Table2 Survey of bird damage from 881 familiesin 4 regions of Xinjiang

A HEFH (D THE U b BURTRE NG E ) TR - 2 5 Lol
Place No of survey No of harmful (%) Lossdegree (%)  Manua precautions (%) No of Insured (%)
F3, Baicheng 390 142 (36.4) 345 88 (22.6) 69 (17.69)
54+ Wushi 185 49 (26.5) 204 26 (14.D) 15 (8.11)
£ 7 Changji 105 40 (38.1) 275 35 (33.3) 0
%% Moyu 201 21 (10.4) 238 10 (4.98) 0
A7 Total 881 252 (28.6) 26.6 159 (18.0) 84 (9.53)

Ko MAETPIHH, R 18.0%MIK 2% T
IS Wi, AR, FEENBUE S, BUE A
IR 57055 R A IR B L,
S b R R (R = 0.893, P <
0.05).

3 Wit
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B NG S W . BAR M LAN T TR
T T EE S (R e B TR A
31 BERA

D FEHF AL, (EBGRET =R H %
PSR E, WARMRE R B 5 70%LL FoAR
YEYD, T HREE A 52 ™ . 7R A
T, RIS T R R R e OFF
E#r % 1957, Mm% FERAH 1977,
Manikowski et al. 1979). 1 HAE KHE, 4%
(152 FEREE m O X, R TEA ST
BRI, AR SRR % 5 i 75 5 52 3
i (P 2).

2) FEETRN, WEE. S FHE
B, SERME L EEE RS X 5,
BT A SR X R AR SE A R,
JEEMZE S MR L TR (5% 2010), %
AR SRR A B R 2R, EEHE
WIERZHOE4 Y, B ERMEE 74.1%,
H U H RAED 0 S A B4 S & R

Ko TEMEFERZKEEE, Bk G U
% (Virgo 1971) . 75 AN ) {149 7880 265 A el
KO, ZEREREHEARR, SR5T&h
BRSNS R IR, RS
o, R ERA /N LRI &, X
fby i AN D fE

3) fEHT s A, T R RS A
GRS KEER B TR, &3, %
M KRG HAIEE R A R . RO ROK AR
THEIZ G, BREERS, NEHALAK, R
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VG AR R E R 2, S X %
FEYHEBIEZESR. B0, 76 A HALY X i
ARG RHERRE, URSH - LHRD
I, WKERY. KA (Surnus cineraceus)
F1J\EF (Acridotheres cristatellus) 25 HiElL (5K
B4 2010).
32 TPt

Bl P AR 30 AG (1) B % 48 Tt o] U5 94 R AR P B
B~ A HIOVR I EE AN A 3 R R A LA K2R
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ME 1 KREREELDZHEER, EE=FEFERTNERERE, BEHFLBRILKR (BYHR)
Picturel Common Cranesin winter wheat fields are gatheringin large groupsto foragein Baicheng County,
southern Xinjiang. Thefinal result isno any harvest (Photo by MA Ming @ 2018-2021)
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Picture2 Mazenetsareamajor measure on the bird prevention in wine vineyards
(Photosby L1 Du & MA Ming @ 2019)

{5} BREEHNRAKYSEE (GgHF
Picture3 Loudspeakers, colorful streamers, scarecrows, and variousfolk bird
driving methods (Photosby MA Ming @ 2019)
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Picture4 Local personsused the netsor poisonsto prevent birds, such asherons, kestrels,

owlsand craneswerekilled in Xinjiang (Photos by MA Ming)
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Picture5 Typical successful case: in the prevention measures of bird damage in Changji,

Xinjiang, the effect of covering cropsor fish pondswith non injury
protection net isthe best (Photo by MA Ming)



