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Investigation on occurrence and damage of jujube witches’-broom, jujube
fruit-cracking and Carposina sasakii in jujube area of Northern Shaanxi

CHEN Yuxin, ZHANG Yuxi, LIU Ruichang, LI Linlin, LI Chungin, LI Boliao, LI Guangwei”

(Shaanxi Province Key Laboratory of Jujube (Yan’an University), College of Life Science ,
Yan’ an University, Yan’an 716000, China)

Abstract Northern Shaanxi is an important jujube planting area in China. Jujube witches’-broom (JWB), jujube
fruit-cracking (JFC), and peach fruit moth Carposina sasakii have become the main factors restricting the healthy
development of local jujube industry. The purpose of this study was to investigate the occurrence and distribution
characteristics of these pests and diseases in jujube region of Northern Shaanxi, providing data support for the
early warning and comprehensive control strategies of major diseases and pests in jujube. According to the
distribution of jujube planting in Northern Shaanxi, the occurrence and damage of JWB, JFC and C. sasakii in
jujube orchards of 60 villages in 15 towns of Yanchuan, Qingjian, Wubu and Jiaxian counties were investigated.
The results showed that JWB was common widespread in jujube planting area of this region, with a higher
incidence in the South region and lower in the North region. The average incidence of JWB was 0. 17% —33. 63%
in 15 townships., with the higher incidence of 61. 00%. The fruit-cracking rate of jujube was 10. 33% —77. 40% at

crisp ripening stage, and also showed an increase cracking rate from north to south part. The fruit-cracking rate
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was negatively correlated with latitude, and positively correlated with rainfall from August to September. The
fruit-cracking rate of jujube was also related to the variety of jujube, indicating that the average fruit-cracking rate
of ‘Jun-jujube’ and ‘Tuan-jujube’ was significantly higher than that of ‘Mu-jujube’. The longitudinal and random
cracking were main cracking modes for ‘Jun-jujube’ and ‘Mu-jujube’, and the random cracking, ring cracking
were main cracking modes in ‘ Tuan-jujube’. The percentage of bored fruit by C. sasakii larvae in jujube region of
whole Northern Shaanxi was low, ranging from 0.50% to 10.40%, and the bored fruit percentages of ‘Tuan-
jujube’ and ‘Jun-jujube’ were significantly higher than in than that of ‘Mu-jujube’. The prevention and control of
jujube tree diseases and insect pests in jujube area of Northern Shaanxi should focus on the control of JWB and
JEC. The spread of JWB should be delayed by the prevention and control of vector leafhoppers and strengthening
the field management. Comprehensive prevention and control measures should be taken during the emergence

period of the overwintering generation adults of the C. sasakii, to reduce the percentage of bored fruit by first-
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generation larvae.
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Table 1 Information of sampling location and sample size for investigating the occurrence of jujube witches’-broom,

jujube fruit-cracking and Carposina sasakii in jujube area of Northern Shaanxi

FEAH  Sample size

E2Ea 18 (ERLEINAS

=3 £ k¥ Longitude and Management IR /AR R /A B/ N HL R /A
County Township Village latitude I Jujube Jujube Fruit-bored
atitu X X .
witches’-broom fruit-cracking by PFM
FEJI| HEIEEA HZIA 36°42" N, 110°19' E - ILA 200(J=161; T=39) 104(J=84; T=20) 200(J=200)
Yanchuan + =i 36°41' N, 110°20' E  ILA 200(T=142; M=58) 200(T=180; M=20) 200(T=140; M=60)
ERYEK 36°18' N, 110°20' E LA 200(M=200) 200(M=200) 200(M=200)
WFIEAT 36°45" N, 110°21' E - ILA 200(T=182; M=18) 200(T=200) 160(T=160)
HETK KAH EEZIF 36°50" N, 110°21" E - ILA 200(J=126; T=74) 200(J=80; T=120) 200(J=160; T=40)
ARk 36°53" N, 110°20' E LM 200(J=83; T=117) 200(J=100; T=100) 200(J=60; T=140)
KEART 36°52' N, 110°19' E - ILA 200(M=200) 200(M=200) 200(M=200)
FE Sk A 36°52' N, 110°23' E LM 200(M=200) 200(M=200) 200(M=200)
IR7SF 2 VERT ik 36°55' N, 110°21' E LA 200(T=91; M=109) 200(T=60; M=140) 130(T=52; M=78)
BEZIER 36°57" N, 110°16' E ILA 200(T=8; M=192) 200(M=200) 200(T=20; M=180)
25 L 36°57' N, 110°18' E LA 200(]J=172; T=28) 200(J=200) 200(J=190; T=10)
ALk 36°52" N, 110°18' E LM 200(]J=33; M=167) 200(M=200) 200(J=60; M=140)
fmE Wk 36°58' N, 110°19' E LM 200(M=200) 200(M=200) 200(M=200)
VW AR 2 T EPA 37°00' N, 110°20' E LA 200(M=200) 200(M=200) 200(M=200)
Qingjian BRER  37°01° N, 110°18" E ILA 200(M=200) 200(M=200) 200(M=200)
AWk 37°01' N, 110°18' E ILA 200(M=200) 200(M=200) 200(M=200)
JEESAT 37°03" N, 110°16"' E - ILA 200(M=200) 200(M=200) 200(M=200)
R4 BT gEAT 37°03" N, 110°23" E - ILA 200(M=200) 200(M=200) 200(M=200)
AR 37°06' N, 110°25' E  ILA 200(M=200) 200(M=200) 200(M=200)
R 37°04' N, 110°25" E ILA 200(M=200) 200(M=200) 200(M=200)
REMER  37°04' N, 110°27' E LM 200(M=200) 200(M=200) 200(M=200)
BN St 37°04' N, 110°27" E  ILA 200(M=200) 200(M=200) 200(M=200)
PR 37°03' N, 110°28' E LM 200(M=200) 200(M=200) 200(M=200)
BEEIWAT  37°08' N, 110°30' E LM 200(M=200) 200(M=200) 200(M=200)
filt R VR4 WA 37°10° N, 110°31' E LM 200(M=200) 200(M=200) 200(M=200)
FWHEA  37°10' N, 110°32" E  ILA 200(M=200) 200(M=200) 200(M=200)
YRR 37°11' N, 110°32' E LM 200(M=200) 200(M=200) 200(M=200)
A S S 37°15' N, 110°36' E LM 200(M=200) 200(M=200) 200(M=200)
WYPEIRT 37°15" N, 110°37' E LM 200(M=200) 200(M=200) 200(M=200)
XIZBERS  37°12" N, 110°22" E LA 200(M=200) 200(M=200) 200(M=200)
SR IR AWK 37°31' N, 110°46' E ILA 200(M=200) 200(M=200) 200(M=200)
Wubu TR 37°32' N, 110°46' E LA 200(M=200) 200(M=200) 200(M=200)
KEVa R 37°34' N, 110°46' E  ILA 200(M=200) 200(M=200) 200(M=200)
TimERf 37°36" N, 110°45" E - ILA 200(M=200) 200(M=200) 200(M=200)
WK 37°39" N, 110°46' E LM 200(M=200) 200(M=200) 200(M=200)
fEE mEs XFEFEAR  37°43' N, 110°41' E LM 200(M=200) 200(M=200) 200(M=200)
Jiaxian APk 37°44' N, 110°43' E LM 200(M=200) 200(M=200) 200(M=200)
LRk 37°44" N, 110°39' E LM 200(M=200) 200(M=200) 200(M=200)
JLIRAT 37°43' N, 110°39' E LM 200(M=200) 200(M=200) 200(M=200)
ERTAY O] 37°44' N, 110°44' E LM 200(M=200) 200(M=200) 200(M=200)
B4H WRA 37°47' N, 110°34' E ILA 200(T=42; M=158) 200(T=70; M=130) 200(M=200)
EIuk Ty 37°47' N, 110°40' E LM 200(M=200) 200(M=200) 200(M=200)
VHIERT 37°48' N, 110°39' E LM 200(M=200) 200(M=200) 200(M=200)
WHE AR 37°50' N, 110°38' E LM 200(M=200) 200(M=200) 200(M=200)
Ak UR4HE CILEZES 37°54' N, 110°35' E LM 200(M=200) 200(M=200) 200(M=200)
Kookl 37°52" N, 110°34' E LM 200(M=200) 200(M=200) 200(M=200)
KFZIekt 37°54' N, 110°35' E LM 200(M=200) 200(M=200) 200(M=200)
fEF B ER 37°58' N, 110°30' E - LM 200(M=200) 200(M=200) 200(M=200)

EEA 37°59' N, 110°31' E - LM 200(M=200) 200(M=200) 200(M=200)
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4R 1 Table 1(Continued)
e . FEAS B ' Sample size : :
# ZH il Longitude and Management AR/ PR HEOR/A BN O AER /A
County  Township Village lati Jujube Jujube Fruit-bored
atitude status . . .
witches’-broom fruit-cracking by PFM
R R MR 38°00' N, 110°30' E LM 200(M=200) 200(M=200) 200(M=200)
Jiaxian JNGEERT T 38°04" N, 110°29' E - LM 200(M=200) 200(M=200) 200(M=200)
INSEERF 2 38°04' N, 110°29' E LM 200(M=200) 200(M=200) 200(M=200)
K4FEA  38°05' N, 110°30' E - LM 200(M=200) 200(M=200) 200(M=200)
VAR 38°12" N, 110°31' E LM 200(M=200) 200(M=200) 200(M=200)
R INGH SEIER 38°12" N, 110°31' E LM 200(M=200) 200(M=200) 200(M=200)
Ok 38°12' N, 110°28' E - LM 200(M=200) 200(M=200) 200(M=200)
Wiz ERAT 38°12' N, 110°27' E - LM 200(M=200) 200(M=200) 200(M=200)
L BXRERM  38°10' N, 11025’ E LM 200(M=200) 200(M=200) 200(M=200)
R 38°10° N, 110°24' E LM 200(M=200) 200(M=200) 200(M=200)
EHEER 38°08' N, 110°23' E LM 200(M=200) 200(M=200) 200(M=200)
SEEFER 38°08' N, 110°23' E LM 200(M=200) 200(M=200) 200(M=200)

D LA: #55%: ILA: §)¥85E: LM. ATATEE; PEM: M/hvE o, fa 380 JUT .M 205l 30R S0 * B Al R
LA: Land abandonment; ILA: Initial land abandonment; LM: Labor management; PFM: Peach fruit moth; J, T and M in the last three

columns represent ‘Jun-jujube’ ‘Tuan-jujube’ and ‘Mu-jujube’, respectively.
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B/ A R B <100 %0) K R AN W] 451 05 T 5
M b, AR R e B U5 A 58 B 27 5000 e
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PR eI N RO R SRS . B
TEH 10 R CREATREPLIE IR 2 Bk L4 5 17 JF
TR, LN R v e N SN N s | R T VA ]
BOAk b ARSI 5 AL, >4 el ALl A 200
ARy A ] % g A el AR 4 2R /D, ek is
IREZOR AR SE BRI DUIBCRE) o ARie RAEHE 5L &
HEFREERRELEE. BT 9 H MR
O d gl R R GE BO R KR A P L RN
A e AT BRI kN RO HUl R
TEAR A D 5 1 SE AT B M Adoxophyes ora-
na Fischer von Roslerstamm %jj Bt )\ 4 51 5% [ vpr 4
AMSE Sk VRO Uy FRERA B 25 5 7RI
SME/NE O BUE SRR HERR . AR A A e TR
T Bk /N O HUR SRR
1.3 #EFHITE5HH

fdiFH Excel 2010 5 A%k . SPSS 23. 0 84t
ARG b, TR R J5 22 43 1 (One-way
analysis of variance, ANOVA) 56 A~ 6] £ 45 &
TR K% R BNV U SRR Y 25 e B
FME L DL ] it oA SR 0 LR 8 LR T Bk

2 FHRE5HM

2.1 FRBREEBRERS TR

FEVHAE I 60 ANATBURN o i B 1 ZE 1| B 35 TR
BRI 30 AMTBUR ) el 35948 20 & L P8
FRRRIE 2.00% ~61.00% . fRitpy e e EH
JIT R B 30 AT U AEIRU & I A XS B TP e
IR RTEE 11 A TR ) v o & B A »
ftb 19 A 47 BRI S 35 & R A F 0.50% ~
29.50%0 (£ 2) . IR X A28 - 45 & BHEJ T
BRI ZAE 0. 17 % ~33. 63 % .t 5 B R 4 8 AL 3
BRMRERL(FR 2) o LT PR B Y w2 B B SE K
TR & BURT & B R E AR LR
FVE AN T 5 A X 1) AP0 76 XK P 1 9
IR ~ V S A F ) & i pr R 2
T R B B R T TR,
ftb 5 AMEEEE SR E T T ~ 11 %. FIA RIE
RIS S AT T i A 2 S RO K
R BRI 1 AT RLA 60 N5 BUR Y
TR -1 0 R 5 BT kb b B 45 B 6 R 06 6 &R
(y=—17.1712+654.83, P =1.56 le 8, R* =
0.420 97 ), A, AL K- AU Y &9 2R 1
539055 )5 B S 2P O 8T 09 T 1 A [l R

AR I R R R RS N TR B A el
IR A AR o 15 AR B A1

B Y d b R 2 A ) 22 7 8 3 . Student
Newman Keuls 3 (S-N-K) #7 £ E L.
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Table 2 Investigation and analysis of incidence and grade of jujube witches’-broom in jujube region of Northern Shaanxi

ARGtk o K PNGEY I % B
Percentage of plants with different disease levels SEH RR R Y% HYSEH R R/ Y B9 1S 4> 2
Z8 . NF Average incidence Average incidence Disease grading of
Township Village 1% %% &% V&% V4%

at the jujube of jujube orchards jujube orchards in

Grade | Grade [[ Grade [[ Grade IV Grade [V

orchard level from different townships different townships

s g EEJILT) 3.50 3.50 4,50 3.00 3.00 17. 50 33.63-10. 47 V
Qiankunwan - &t 9.50 13. 00 B 50 6. 00 5.00 39. 00
town RIS 6.00 1200 16.00 11.50  15.50 61. 00

R Z IR 2. 50 4.00 3. 50 4. 00 3. 00 17. 00
FiE 7K b EHEKLF  3.00 2.50 0. 50 0. 50 4.00 10. 50 15. 00£7. 31 I\
Yanshuiguan A#kiEF} 0. 00 2. 00 0. 00 0. 00 0. 00 2. 00
town T Y A 2.50  10.50  6.00 6.50  10.50 36. 00

FES A 1.50 6. 50 1. 50 1. 50 0. 50 11. 50
R#EF2 PR K 4. 07 12.20  7.32 5. 69 8.13 37. 40 21. 28-+4. 96 v
Yanchasi BERNEAT 4. 00 11. 50 5. 00 2.50 1. 00 24. 00
township | 4,50 2. 00 2. 50 2. 50 4,00 15. 50

AL 0. 00 1. 50 2.00 0. 50 3.50 7.50

MFE A 0. 50 4,50 4,00 2.00 11. 00 22.00
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453K 2 Table 2(Continued)

ARRAR IR 7% S el K- R % R R % R
S - Percentage of plants with different disease levels qugjiﬁﬁ}:/% nquigZzﬁ$/% ' ngﬁ:l%ﬁ.g&
Township Village % 1% 1% o v Average {ngdence Av'er‘age incidence I')l.sease grading ?f
i at the jujube of jujube orchards jujube orchards in
Grade I Grade Il Grade Il Grade IV Grade IV orchard level from different townships different townships
RG] & S B A 0. 50 3.00 0. 00 0. 00 1.50 5. 00 17. 254-5. 88 I\
Shuangmiaohe g b 34 4 0. 00 2. 00 2.50 0. 50 7.00 12. 00
township o)) it 0.50  3.50  6.50 450  17.50 32. 50
JE A 1.50 9.50 5.50 2. 00 1. 00 19. 50
T4 ik ZmA  0.50 11.50  10.50  7.00 4. 00 33.50 22.1348. 49 IV
Yujiahe town 52 35+ 0. 50 2. 50 4. 00 2.50 1. 50 11. 00
2252 FR 0. 00 0. 00 2. 00 1.00  36.50 39. 50
e i) 0. 50 2.01 1. 01 0. 50 0. 50 4,52
B AR AR FLFt 1. 00 4. 50 2. 00 3. 00 2. 50 13. 00 12.161. 36 I\
Gaojiecun  FHZRHNFF 1. 00 4. 00 1. 00 1. 50 2. 00 9. 50
town R LA 0.00 450  2.00  3.50  4.00 14. 00
i R ) 5 WA 0. 00 1. 50 1.00 1. 50 11. 50 15. 50 22.83411. 02 I\
Xiejiagou EERLL) 0. 50 2. 50 2. 00 4. 00 35. 50 44, 50
Loz 259 HL 2.50 3.00 1. 00 2.00 0. 00 8.50
fafz [ BfAt 0. 00 1. 00 2. 00 0. 50 3. 00 6. 50 7.00=£0. 29 1
Shipan HVD Bk 1. 00 0.50 2. 00 1.50 2. 00 7.00
township gkt .00 100 250 150  1.50 7.50
28 A 22 U 1. 00 1. 00 0. 00 2. 50 3.00 7.50 8. 905. 26 1l
Koujiayuan 7k it 0. 50 0. 50 0. 00 1. 50 1. 00 3. 50
ton WA 0. 50 1. 50 0. 50 0. 00 1. 50 4,00
Ll A 1.00 6. 50 6. 00 6. 50 9.50 29. 50
15 RIS 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
W X G B A 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 3.901. 81 Il
Xizhen town  z= gz H 4} 0. 00 3.50 2.50 2.50 1.00 9.50
I A 0. 50 1. 00 1. 00 3.00 1. 00 6. 50
B[/ V) 0. 50 0. 50 0. 50 0. 50 1. 00 3.00
PR 0. 00 0. 50 0. 00 0. 00 0. 00 0. 50
Bk SR 1. 00 1. 50 0. 00 0. 50 2. 00 5. 00 2.88=41. 39 II
Kengzhen ik 0. 00 0. 00 1. 00 0. 00 4. 50 5. 50
ton YUY 0. 00 0. 00 0. 50 0. 00 0. 50 1. 00
WG 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
A3k 4 T A 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 1.16%1. 16 Il
Mutouyu FEZ TS 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Lon KK ICH 1. 00 0. 50 0. 50 0. 50 1. 00 3.50
eyt I3 E1 0. 00 0. 00 0. 00 0. 00 1. 00 1. 00 6.43-+2.83 1l
Jialu town  JEZITAS 0. 00 1. 50 1.00 0. 00 0. 00 2. 50
EREIEE) 3. 50 3.50 1.00 0. 50 0. 00 8.50
INEBERE T 10.50  8.50 0. 00 1. 00 0. 00 20. 00
INEBEAT 2 5. 50 6. 00 0. 00 0. 50 0. 00 12. 00
Kot 0. 00 0. 50 0. 00 0. 00 0. 50 1. 00
ACIREAY D) 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
RV IR 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.1740. 17 1
Zhujiawa I e v ) 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Lor WEEZBER 0,00 0. 00 0. 00 0. 00 0. 50 0. 50
ik BREN 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 1. 00%1. 00 Il
Tongzhen Bz yi 0. 00 0. 00 0. 50 0. 00 3.50 4. 00
Loy (=230 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
TEZLER 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
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Fig. 1 Correlation analysis between incidence of jujube witches’-broom and geographical latitude of jujube orchards
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Table 3 Investigation on the fruit cracking rate and cracking degree of jujube during crisp ripe period

in jujube area of Northern Shaanxi

PRI/ AR AL o F ) %) W I AT
L Average Percentage of cracking fruit with different grades One-way
Township fruit cracking 1% %% %% NV % V& analysis of
rate Grade [ Grade [| Grade [[| Grade [V Grade V variance

HE VSR (72.55=+ (9. 77+ (31. 864+ (36. 604+ (16. 274+ (5. 49+ F=35.54, df=4,19,
Qiankunwan town 6.00)ab 1. 64)BC 3.12)A 2.55)A 1.97)B 1.85)C P=0.000
HE /K S (75. 25+ (5.82%+ (28.16=% (29. 93+ (23. 65+ (12. 45=+ F=6.31, df=4,19,
Yanshuiguan town 2.13)a 2.67)C 5.60)A 2. 75 A 4.10)AB 4. 81)BC P=0.003
AR75F 2 (77. 40+ (3.81=% (26. 504+ (34. 11+ (24. 64+ (10. 944+ F=26.47, df=4,24,
Yanchasi township 4.76)a 0.89C 1.42)B 3.5DA 1.82)B 3.200C P=0.000
XU & (67.50+ (4.23% (27. 86+ (31.55+ (27.15+ (9.21£  F=10.52, df=4,19,
Shuangmiaoche township 5.35)ab 2.35B 4.971A 3.20A 5.08)A 2.53)B P=0.000
B SLE! (68. 75+ (3. 26+ (30. 614+ (30. 094 (29. 74=+ (6. 30+ F=14.61, df=4,19,
Yujiahe town 6. 46)ab 0.97)B 5. THA 3.65)A 3.95A 1.91)B P=0. 000
o AN 4 (71. 50+ (4. 99+ (28.66+  (35.80+F  (22.41+ (8.14+  F=12.10, df=4,14,
Gaojiecun town 7.21)ab 0.76)B 3.08)A 5.33)A 4.11DA 4.0D)B P=0.001
& R (50. 67+ (4. 50+ (38. 784+ (36.97+ (17. 90+ (1.85+  F=15.69, df=4,14,
Xiejiagou town 10. 83)be 1.79C 7.60)A 2.80)AB 5. 18)BC 1.05)C P=0.000
ks (40. 33+ (16.67+  (52.01+  (21.36+ (8.73+ (1.23+  F=10.52, df=4,14,
Shipan township 8. 85)cd 4.50)B 9.08)A 8.59)B 1.76)C 0.83)C P=0.001
&R (28. 40+ (11. 46+ (53. 80+ (28.184+ (6.18+ (0.39%  F=95.07, df=4,24,
Koujiayuan town 6.91)de 2.62)C 3.23)A 2.05B 1. 66)CD 0.39D P=0. 000
WEAH (18. 60+ (17. 84+ (53. 46+ (20. 62+ (6. 30+ (1. 78+ F=30.60, df=4,24,
Xizhen town 4. 65)de 3.33)B 5. 19A 4.66)B 2.58)C 0.85)D P=0.000




e 324 - W45 15 2023
453K 3 Table 3(Continued)
B R /Y% NG ESEE SN =i N A7 LT
L Average Percentage of cracking fruit with different grades One-way
Township fruit cracking 1% %% Mm% V&% V% analysis of
rate Grade | Grade I Grade [II Grade [V Grade V variance

YuH (19. 00+ (27.19+ (43. 74+ (20. 44+ (5. 54+ (3.08+ F=9.22, df=4,19,
Kengzhen town 6. 26)de 9.7D)B 2.3H)A 5.8 BC 3. 25)CD 2.571)D P=0.001
AR IR (13. 67+ (12. 89+ (50. 10+ (25. 62+ (11. 39+ 0.00  F=14.81, df=4,14,
Mutouyu town 3.32)e 6. 54)BC 6.43)A 4.29)B 4.57)BC 0.00)C P=0.000
FEF (18. 50+ (20. 424+ (54. 14+ (19. 41+ (6. 03+ (0.00  F=28.64, df=4,34,
Jialu town 1. 69)de 4.700B 6. 12)A 3.17)B 2.69C 0.00)C P=0.000
RN (10. 33+ (36. 014 (49. 80+ (10. 64+ (3.55+ (0. 00+ F=4.25, df=4,14,
Zhujiawa town 6.60)e 15. 35) AB 14. 06) A 10. 64)BC 3.55)BC 0.00)C P=0.029
JE B (23. 75+ (28. 26+ (50. 81+ (17. 08+ (3. 42+ (0.43+  F=18.13, df=4,19,
Tongzhen town 4.94)de 7.77B 6. 160 A 3.43)BC 2.39)CD 0.43)D P=0. 000

D) [FFAR/ING FEEE R AR £ 45 R R e 2R R 22 B B (P << 0. 05). [RFFA R KE FA/F 2R AN R 248 AR B 5 T4 e 2 5 i

& (P<<0.05),

Different lowercase letters in the same column indicate that there are significant differences in average fruit cracking rate of jujube orchards

in different townships (P <C 0. 05). Different capital letters in the same line indicate that there are significant differences in the percentage
of cracking fruit with different grades (P <C 0. 05).

AR /%
Fruit cracking rate
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Fig. 2 Correlation analysis between fruit-cracking rate of jujube in crisp ripe period and geographical latitude of planting area
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Fig. 3 Correlation analysis between fruit-cracking rate and rainfall during crisp ripe period of jujube
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The data are meantSE. Different lowercase letters on the bars indicate

significant differences of fruit cracking rate among the various varieties

(ANOVA following by S-N-K test; P<0.05). n represents the number of

samples for each jujube fruit survey
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Fig. 4 Fruit-cracking rate of different varieties in

crisp ripe period of jujube

2.3 BhELHEMERMERR

A Jife 220 U 9 I R X /0N £ 0 HL A s SR 25
(& ) Al LIF L JHE B 15 4 & SRl A4 B/ e
O H S H SR R A T AR, AT 0.50% ~
10.40% , BRAE)I Bz V4 A8 /K S T I 2 el Bk
ANVELD BRI RCR S T R A & S AR ARSK
UV A P R R SR YIVBRURT S BT 8 & A A el 11 e R
RAN, HoAth £ L Z RIBE /N B O B gy B % 2 R
B3, i E A & PGS R T W TR
N TAS S AL b, A A A K ZR 3 08 (R R

80r % Longitudinal crack mER F£%¢ Ring crack
COHE+3% Longitudinal+ring crack
60 i[ CIAKMZ Random crack

I a

a
a + B

40 F i'i::

ot

RRZRTT P S E S/ %
Percentage of different fruit-cracking modes

e
| mi
N

1

SRR b
Jujube variety
P o B A PSR v R o AR R NG P REROR ] — SRR SRR
[l 5 T7 R )22 7 B3 (S-N-Kik L H L%, P<0.05)
The data are mean + SE. The different lowercase letters on the bars indicate
significant differences in percentage of fruit with different fruit cracking
modes for same variety (ANOVA following by S-N-K test; P<0.05)
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& [The

oLEL 2 b
L2

jujube varieties in crisp ripe period

15¢

14}

1312

= 12F ab

Enf

-810—

TR

= 8

25 00 | e e

é‘%bé_ lbc bc

§5— be

5?4' ’ be {bcbc

i} b LT :
3r c
1| f E{CJ
Y I S
S O Y O S S G\ - S Sl Gl G
LTRHFEEZIHEFERERRIREL 5B
E X & E R K€ RKNEK o K
#EEXHMIEE B ¥ ®

VA Hl A

Investigation site

P vp B Ay bR R . R ERRNS FRERRAF £ HUR
| B/ HL P 24 o SRR 22 S B (S-N-KIE B LB 4R, P<0.05)

The data are mean+SE. Different lowercase letters on error bars indicate
significant differences in average percentage of bored fruit by C. sasakii in
jujube orchards of different townships (ANOVA following by S-N-K test;
P<0.05)
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Fig. 6 Percentages of bored fruit by Carposina sasakii larvae

in jujube orchards of different townships in Northern Shaanxi
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The data are mean+SE. Different lowercase letters on the bars indicate
significant differences in percentage of bored-fruit by Carposina sasakii
larvae among different jujube varieties (ANOVA following by S-N-K test;
P<0.05). n represents the number of jujube fruits investigated
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Fig.7 Percentages of bored fruit by Carposina sasakii
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