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Risk analysis and management of jujube witches’ broom disease in
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Abstract; [ Aim] Jujube witches’ broom disease is a devastating disease, caused by Canidatus phytoplasma ziziphi. In recent years,
the disease has been spreading in northern Shaanxi and Guanzhong, causing the death of trees and posing a severe threat to the ju-
jube industry. The purpose of this study was to determine the risk level of jujube witches’ broom in Shaanxi Province and put forward
corresponding management countermeasures. [ Method] The risk of jujube witches’ broom disease in Shaanxi Province was evaluated
qualitatively and quantitatively using pest risk analysis procedures and methods on five aspects, including distribution, potential eco-
nomic hazard, the economic importance of the host, possibility of colonization, and diffusion and difficulty of risk management. [ Re-
sult] The conditions in the whole of Shaanxi Province were suitable for the disease. The comprehensive risk evaluation value of the
disease in Shaanxi Province was R=2.84, and the risk level was grade I . [ Conclusion] This disease poses a high risk to the jujube
industry in Shaanxi. According to the risk level of jujube witches’ broom disease, the management countermeasures of eliminating
pathogen and strict quarantine, strengthening jujube orchard management, and controlling vector insects were put forward.
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Table 1 Risk analysis index system of jujube witches’ broom in Shaanxi Province
HENJZ E(= Y VPRI B A MR A T AE
Criterion layer Index layer Criterion of evaluation Reason Value
P, FEBRVE A 4 AR B0 2SO S0 A3 TR 5 W T AL < 5% The distribu- 12006 5 ERRTE B 90 A AL < 5% 3
Distribution in Shaanxi  tion area of jujube witches’ broom accounts for  The distribution area of the disease in
Province (P,) less than 5% of Z. jujuba avea, P, =3;5%<™JK,  Shaanxi Province is less than 5%
55 3 A1 TR 7 AR T L < 20% The distribution
area of jujube witches’ broom accounts for 5% -
20% of Z. jujuba area, P, =2;20% < ZJIK 77
A T AR 5 A T AL < 50% The distribution area
of Jujube witches’ broom accounts for 20% —-50%
of Z. jujuba avea, Py =1; P05 7 A 1 AL 5 &
B =50% The distribution area of jujube wit-
ches’ broom accounts for more than 50% of Z. ju-
Juba area, P, =0
P, WIEZTHGE Potential 15 W7 1 Kk =20% Causing more than 20%  ZOR & 3T 32 77 & 451 0B 1 20% 3
economic hazard (P,,) production loss, P, =3;5% < & Rk < Jujube witches’ broom more than 20%
20% Causing production loss that between 5% —  production loss
20%, Py =2;1%<1E M7 & H1%<5% Causing
production loss that between 1%—-5%, P, =1;i&
W= w2k < 1% Causing production loss is less
than 1%, P, =0
R TR fa H M BRI EE B A S MK The environ-  ARIRABPTL A T4EH AR 3
Non-economic potential ~ mental ecological and social impacts are great, AT & 54 C R & Tk B
hazard (P,) Py, =3; i BUIAEE RS AR SR R4 The K, 3 ALY AE S AL S ok Al &
environmental ecological and social impacts are Jujube witches’broom has caused huge
moderate, Py, = 2; 3% W AYFREE B kL &5 economic losses and inestimable ecolog-
I /)N The environmental ecological and social im- ical and social losses to the date indus-
pacts are little, Py, = 15 JLF-JCES M The environ- 1Y the millennia-old date garden and
. P the economic belt along the Yellow Riv-
mental ecological and social impacts are no effect, o . °©
Py=0 er in Shaanxi
BOTEWRL Official - KT 6 HHLASORIN NI B EF More than 6 APURPIL T (NP5 HMEL T 20 3
importance ( P,;) provinces classify in the directory of quarantine B KA EALY) Jujube wit-
pest, Py =3;3< 4L <6 3-6 provinces classi-  ches’ broom has been listed as a quar-
fy in the directory of quarantine pest, P,; =2;1< antine pest in more than 20 provinces
HTHE<3 1-3 province classify in the directory and cities including Liaoning, Shanxi
of quarantine pest, Py, =1; %4 5 AR BEMES and Xinjiang
FE AW No province classify in the directory of
quarantine pest, P,; =0
Py ZENEME Host ZEHFEMI=10 =10 kinds host plants in-  ABURTERLIGE I EH 2 ' There 1
plant species (Ps;) jured, Py =3;5<ZFEHFEMIE<9 5-9 kinds  are two hosts of jujube witches’ broom
host plants injured, Py =2;1 <ZEFEMI<  in Shaanxi Province
4 1-4 kinds host plants injured, Py, =1; 0525
2 3 No host plants injured, Py, =0
ZEFFEMM Plant-  ZFEA LM >20% Area of damaged host is  HET, FIHAEBL TG )% FEZE 1
ing area of host (P3,)  more 20%, P;,=3;10%<% & %F M <20%  HH/NT 10% At present, the affected
Area of damaged host is between 10%-20% , P,,  area of the host of jujube witches’ bro-
=2, 2 FEHFEHB<10% Area of damaged host omin Shaanxi Province is less than 10%
is less than10%, Py, =1; G5 % F No host
was damaged, P;, =0
ZEFENRRNME  SHFEEBRENETNE UM ERE R A ERAFME. e 3
Special value of host SR EE AT PEE The economic value, cul- WHEFIFE LS 52 Hosts have important
(Ps3) tural value and social influence of hosts in Shaanxi  economic value, cultural value and so-
Province were evaluated, P3;=3,2, 1, 0 cial influence in Shaanxi Province
P, 4 4 4y A5 s s PRI ML IX LLAR 434 > 50% The distribution of  HORKURRETE LTS WAL HIE . TE 3

(P,; ) Distribution out

of the region

provinces outside the evaluation area is greater
than 50% , P, =3;25%<WHIHIX ISME (1X)
434 <50% The distribution of provinces outside
the evaluation area is between 25%-50%, P, =
2;0% <V HH X LLAME (IX) 537 <25% The
distribution of provinces outside the evaluation ar-
ea is less than 25%, P, = 1345504 No distri-
bution, P, =0

020 ZH M 454, Jujube wit-
ches’ broom is distributed in Shaanxi,
Shanxi, Hebei, Xinjiang, Ningxia and
more than 20 provinces and cities
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Criterion layer Index layer Criterion of evaluation Reason Value
AR BT REYE Possi- W IR Often intercepted, Py, =3;fHH IR Oc-  BH MIAPHIK There have been oc- 2
bility of interception  casionally intercepted, P,=2; WR Bkl H gk casional reports of interception
(Py) L HUILIR Never intercepted or only a few times,
P,=1
BT EEYWIE B P AE TS R > 40%, Survival rate is more than  EORUE AR S S R D R RIATT 3
% % Survival rate of  40%, Py =3;10%<izfii FAFIEH <40% Survival 52 70% ~80% During the transporta-
pest in transportation  rate is between 10%—40% , P, =2;0<iz¥ih77F 1%  tion of Jujube witches’ broom seedlings,
(Py3) # <10% Survival rate is less than 10%, P,;=1;i8 the survival rate of phytoplasma was
HHPAEE %N 0 No survival, Py =0 70%~80%
TEBE VG 2 36 A 1 I ZEBEVEIE A2 X FL =50% More than 50% of the are-  ARIZINA 70 A , 1% 9% 5 AEBE VG 455 5 3
Suitability in Shaanxi as in the province can survive, P, =3;25%<i&i”EX. £ According to the existing distribu-
Province (Py,) T F1<50% 25%~50% of the areas in the province can  tion, the disease is endemic throughout
survive, Py, =2;0<iEE X HIFL<25% 0-25% of the Shaanxi Province
areas in the province can survive, P, = 1; RIFTEIE
21X Do not suitable live in the province, P, =0
fE4EHE ST Potential for  ITSALZ A FEAY Aitborne pest, Pys=3; %G BN R RAARE, B T®RWE AW 2
spread (P,s) B SARIR B A KL #E Transmited by active medi- ~ Mainly transmitted by vector insects and
um, P, =2;i8 5 £ A8 LR 1R 55 A BE % belongs to strong active organisms
Transmitted through the medium with weak soil trans-
mission force, Py =1
Ps Fre S e MEBE Tdenti- AR E T B T REVEARAR AL SRR S The reli-  BUASE T REME— i, TR TIHUIANL - 2
fication (Ps;) ability of quarantine identification method is very low — GifHBI%EAE The reliability of on-site i-
and takes a long time, Py = S,ﬁ:":HIJE Wi 26 dentification of the disease is general ,
Between the front and back, Ps; =2; K% % ik  requiring special training personnel to
JeF S, B P The quarantine identification assist identification
method is very reliable, simple and rapid, Ps; =1
% % ME FE Treatment  PBRFEZ K 0 The elimination rate of this pest is 0, SHBHAK HILWHEREXNO 3
(Psy) Ps, =3;0<PRE # <50% 0<The elimination rate of  According to the existing methods, the
this pest<50%, P, =2;50% <& R <100% 50%  disease elimination rate is 0
<The elimination rate of this pest<100%, Ps,=1;Fk
F # 100% The elimination rate of this pest is
100%, Ps, =0
M ME Sy Eradication WA BHIGHOR 25, A &, MEFE K The disease has %0 & 7] B5 36 &R — B, 1Bl A& 3

difficulty (Ps3)

poor field control effect, high cost and great difficul-
ty, Psy=3; HIBIBIARCR 3 ROAIRAE, #4E 7
i The control effect of the disease in the field is re-
markable, the cost is very low and simple, Py;=1;

- TFHIPI#E Z 8] Between the first two, Ps;=2

= , P AE ME JF K, The field control
effect of the disease is general, but the
cost is high and the operation is difficult

P =3;
P,=0.6P, +0.2P,,+0.2P,, =3;
Py=max( Py, Py, ,Pyy)=3;

P,= 5P41>(P42><P43><P44><P45 =2.55;
P,=(P,+P,+Pg;)/3=2.67;

R=./P,xP,xP,xP,xP; =2.84
P I RS 25 A PR (E R =284, 7EBREVE 4
FE 5N 1 %%, )8 TR BIfERA E LY,

3 ERRHEEXR
3.1 ERFEMEERE

AL o AT AR T A, A5 R I RO IR 1Y
TR IR AR, T 4308 32 AR 60 [ , K8 o S R 4238
B Sl R FH T o AR, R B, SRR

PR AR BE B L AR B BRI A 5%, X Tk A
92 DCFIAREE DY T A R 428l R 5 S0 AT )
EREEHEA TR E B bR BAE M B i R R, R
JH DAPT e (a3% K s R SEROR A TAI , —
Bk BRE A AR DR A, S b R R e R AT SRR
TIE S i B L A RN 4 3R B, IR AN A R
PR FEREFIGG A A5 SEFE A B A
32 IMERFEEZBEEMPEENER

AU 1) KA S A A B B OCR
Tnas ARy B RS K S 3 B A S YRR | S i
o AL el R %) N 5 it 4 R R A R I K R A e
T A PG RE T o A AR A% RO 1Y
SRR W5 BRI AR, E T4 A X R AR
TR )y B AT A3 G B R R R A
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TEALE P S SR I B A M) AL 2 B TR 5 T
B, B RS R G i B TR U | T R A el A
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