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Damage caused by jujube witches’ broom and factors of influence
at jujube growing areas in southern Xinjiang
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Abstract: [ Aim] Jujube witches’ broom is an destructive disease in the production of jujube ( Zizyphus jujuba Mill.). The major ob-
jective was to investigate the damage status of jujube witches’ broom, associated with phytoplasmas and factors of influence at differ-
ent jujube growing areas in southern Xinjiang. [ Method] A detailed field survey of jujube witches’ broom was conducted at different
jujube growing areas in Akesu and Kashi regions of southern Xinjiang over four years, and the effects of factors such as planting pat-
tern, management level, jujube variety, planting years and transmission mode on jujube witches’ broom were analyzed. [ Result]
The results showed that jujube witches’ broom was spread in a sporadic and clustered way in southern Xinjiang. The wide utilization
of grafted seedlings carrying phytoplasmas had spread the disease within orchards and also from diseased areas to disease-free ones.
Wild jujube (Z. spinosus Hu) seedlings as important primary sources of the disease, should not be neglected. Differences in field re-
sistance to jujube witches’ broom disease were detected. Nested polymerase chain reaction ( Nested PCR) and TagMan probe real-
time fluorescent quantitative PCR revealed that there were different proportions of symptomless carrier plants (latent infection) in
diseased gardens. [ Conclusion] The asymptomatic germ-carrying sapling spread disease by human-caused is the dominant factor in
the occurrence and epidemic of this disease in southern Xinjiang.
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A The jujube trees become dwarf like a bundle of twigs or witch’s broom; B: A dense mass of shoots grow from nodes, which are thin and

yellow as well as cluster-like; C: Adventitious buds develop from unhealthy roots, which look like a witch’s broom;

D: Infected leaves turn yellow and leaf margins are rolled.
B 1 FhomEIE 4 FER

Fig.1 Jujube plants showing witches’-broom disease symptoms in the field
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Table 1 Random survey results of jujube witches’ broom disease in southern Xinjiang

AR RLESRRRRR  JORE R RRR

(=) (A
firFh it No. of surveyed Percentage of symptoml Percentage of latent

e i b N ) ..
P2 H AT Site S Z 1 Stand condition Cultivar Age/a

plants infected plants’%  infection plants/ %
B L AR ZNS LR, AT 1.5 m BB Jun  2-3 50 4 4
Awat County Dolan Township ~ x4.0 m, FgJLEH 6], B  jujube
ML, F% % £ Jujube in-
tercropping cotton, row-
spacing 1.5 mx 4.0 m,
south and north, extensive
management, more weeds
(OFQuY &7 WELERM HTHE 1S m BT Jun 7~8 50 0 2
Aybag Township ~ x4.0 m, L3l 6], B H  jujube
K&, Z% %/ Jujube in-
tercropping wheat, row-
spacing 1.5 mx 4.0 m,
south and north, manage-
ment fine, weeds less
WAL S  ARER, AT 1.5 m  KF 4~5 50 8 4
Tamtolak Township ~ X4.0 m, PGS M, 45 B Huizao
ML, Z% % % Jujube in-
tercropping cotton, row-
spacing 1.5 mx 4.0 m,
east and west, extensive
management, more weeds
R R¥Y ik AEHR, BRATHE 1.0 mx BB Jun  2~3 50 0 0
First Agricultur-  The Second Com- 3.0 m, 5 L EH ] G T jujube
al Division pany of Liang Fan 4, 2% %% /> Pure jujube
Field forest row-spacing 1.0 mX
3.0 m, south and north,
management fine, weeds less
+plLiE AR, BRATHE 1.0 mx B2 Jun  1-~2 50 0 4
The Seventh Com- 3.0 m, ML 7], & HKE  jujube
pany of Twelfth — 4ll, 2% %L /> Pure jujube
Mission forest, row-spacing 1.0 m
%x3.0 m, south and north,
management fine, weeds less
%Y ik SEACHR, BRATHE 1.0 mx MR Wild  1-~2 50 2 6
The Second Com- 3.0 m, AP A, B HFEKE  jujube
pany of Liang Fan 4, 7% %% /> Pure jujube
Field forest, row-spacing 1.0 m
x3.0 m, east and west,
management fine, weeds less
B X RIS AR, BRATHE 1.0 mx K 7~8 50 0 2
Markit County Yantag Township 4.0 m, PG [A], A FHL  Huizao
ﬁﬁl,%ﬁg Pure jujube for-
est, row-spacing 1.0 mXx4.0
m, east and west, extensive
management, more weeds
RIETLS ARER, BRATHE 0.5 m KA 2~3 50 12 6
Yantag Township x4.0 m, At [ R AP Huizao

il S S LY.
L™ T Jujube intercrop-
ping cotton, row-spacing
0.5 mx4.0 m, south and
north, extensive manage-
ment, more weeds, Cont-

arinia sp. occurs seriously
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e
Age/a

WA AR MR O R
No. of surveyed Percentage of symptoml Percentage of latent

plants

infected plants/ %

infection plants/ %

s
Wu Township

RIS
Yantag Township

AMRERD, BRATHE 1.0 m
x4.0 m, B Jb W 1A, 8
KE40, %% %/ Jujube in-
tercropping cotton, row-
spacing 1.0 mx 4.0 m,
south and north, manage-
ment fine, weeds less

LR, BRMIFE 0.5 m
x4.0 m, b s i, A A
ML, Z% % £ Jujube in-
tercropping wheat, row-
spacing 0.5 mx 4.0 m,
south and north, extensive

management, more weeds

S

Huizao

AL Wild
jujube

5~6

50

50

0

0

10

B
Yarkant County

BRI =2 s 2
Arslanbag Town-
ship

WAERY)

Yarkant Farm

A

Yarkant Farm

AL HATRIEE 1.0 m
x4.0 m, Z5 P4 5 ) 45 B
R, A% 22, JA) ) Fof Ao
B HAR—/NF Jujube in-
tercropping  wheat,  row-
spacing 1.0 mX4.0 m, east
and west, extensive man-
agement, more weeds, a-
round the planting of al-
mond with wheat

ARRER A TIIRE 1.0 m
x4.0 m, pg 63w 45 2
MU, Ze v 22, R H AL T
£ W55 4 Jujube intercrop-
ping  cotton,
1.0 mx4.0 m, south and
north

row-spacing

extensive manage-
ment, more weeds, there
are seepage canals on the

north of the farmland

AR, BRATMIEE 1.5 m
x4.0 m, B AL ), A
K54, 2% % /b Pure jujube
forest, row-spacing 1.5 mx4.0
m, south and north, man-
agement fine, weeds less

A

Huizao

YRS

Huizao

KA

Huizao

50

50

50
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AAAE (FREISE 2013 ), (H IR0 5 i AT iy R R B
P T A E IR o 3 D PR AT P i T 24 e ok
AL, PRV R AT I B 5, DA T e G oAy 88
JROS F) B W) AR e AR G R A
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Table 2 Point-survey results of jujube witches’ broom disease in southern Xinjiang
) e R . —
P Hb 5 Site ST LS54 Stand condition unﬁ i No. of surveyed | B flﬁﬁ%*ﬂﬁ
Cultivar Age/a plants Disease percentage/%  Disease index
PR P BLEE R AR SRR K, BREE 1.5 mx4.0 m, 3~4 60 13.3 6.75
FEhivE % Jesim, BB, A L, R JT I ONEH Huizao
Tamtolak Township A7 B FP AR Jujube intercropping cotton, sum-
in Awat County mer maize varieties, row-spacing 1.5 mX4.0 m,
south and north, extensive management, more
weeds, east-west direction for the poplar pro-
tection forest
WHEEWERY) AL ER BREE 1.0 mx4.0 m, AL, & 1~2 60 8.3 5.0
Yarkant Farm in PR, 24502  AOBICL A P 5 Jujube in-  Huizao
Yarkant County tercropping wheat, row-spacing 1.0 mx4.0 m,
south and north, extensive management, more
weeds, Contarinia sp. occurs seriously
AR BRI AMER, BRIAIEE 1.0 mx4.0 m, FILEI T, 4~5 60 15.0 5.5

g EHMLI, 225 2 U B T H Jujube
Yantag Township  intercropping cotton, row-spacing 1.0 mx4.0 m,
in Markit County  south and north, extensive management, more

weeds, Contarinia sp. occurs seriously
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