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Abstract: To clarify the adaptability of Chinese pear psylla Cacopsylla chinensis on non-host overwin-
tering plants, dormant twigs of apple, peach, cherry, plum, and hawthorn were selected. The preference
and oviposition behavior of the winter form of Chinese pear psylla on different plant combinations were
tested under selective conditions. Additionally, the survival rate, oviposition, and mortality of the winter
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form of Chinese pear psylla after plant switching were investigated under laboratory condition. Results
under selective conditions showed that, when the host plant was present, the winter form of Chinese
pear psylla exhibited a preference for pear twigs (24.29%), followed by apple (25.76%), peach
(20.81%), plum (13.26%), apricot (8.25%), cherry (4.01%), and hawthorn (3.62%) twigs. The average
number of eggs laid on pear and apple twigs was 111.00 and 7.67, respectively, with no eggs found on
other fruit tree twigs. In the absence of a host plant, the preference ratio of winter form of Chinese pear
psylla for apple twigs (35.45%) was significantly higher than that for cherry (15.96%), apricot
(13.19%), peach (13.05%), hawthorn (12.41%), and plum (9.95%). The average number of eggs laid on
apple, cherry, plum, peach, apricot, and hawthorn twigs was 14.25, 9.75, 7.25, 4.75, 2.75, and 1.00, re-
spectively, with a decrease in the total egg numbers. Under non-selective condition, the median lethal
time of winter form of Chinese pear psylla on pear tree twig was 17.11 d, while other non-host plants, it
ranged from 7.00 d to 9.00 d. The cumulative number of eggs laid by winter form of Chinese pear psyl-
la on pear tree twigs was the highest (136.67) over 14 days, whereas on apple, cherry, peach, apricot,
hawthorn, and plum tree twigs, it was significantly reduced (41.00, 11.30, 5.33, 1.00, 1.00, and 0.67, re-
spectively). The egg hatching rate was highest on pear twigs (74.26%), followed by apple tree twigs
(24.80%), while eggs laid on other fruit tree twigs rarely hatched. Survival of winter form of Chinese
pear psylla was less affected when transferred from non-host apple tree twigs to host pear tree twigs,
with a cumulative mortality of 13.33% on the 8th day. On the contrary, survival was significantly affect-
ed when transferred from host pear tree twigs to non-host apple tree twigs, with a cumulative mortality
of 81.67% on the 8th day. In summary, the tested non-host plants were found inadequate to meet the sur-
vival and offspring development needs of the winter form of Chinese pear psylla and could only serve
as temporary substitutes or overwintering transition hosts. Apple, a non-host plant, could be used as a le-
thal trap plant for the control of winter form of Chinese pear psylla.

Key words: Cacopsylla chinensis; non-host plant; pear; apple; overwintering; adaptability; oviposition
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Fig. 3 The survival rate of winter form of Chinese pear psylla on different plants under non-selective conditions
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Table 1 Survival characteristics of winter form of Chinese pear psylla on different fruit tree twigs under non-selective conditions

R b 95% 'EA5 IX[A] peariiisy HHRFREL
Fruit tree LT,/d 95% confidence interval/d Survival curve Correlation coefficient
B4R Pear tree 17.11 16.28-18.00 3=0.002x"-0.009x+0.039 0.97
HE# Peach tree 8.84 8.17-8.84 3=0.009x"-0.038x+0.044 0.97
2 Plum tree 8.63 7.89-9.43 3=0.010x"-0.043x+0.063 0.96
SESA Apple tree 8.60 7.73-9.43 y=-0.002x*+0.120x-0.310 0.90
LLIA# A% Hawthorn tree 8.02 7.63-8.41 y=—0.001x*+0.096x-0.180 0.98
PEBERY Cherry tree 7.60 6.78-8.67 3=0.020x*-0.120x+0.170 0.97
¥ Apricot tree 7.42 6.96-7.91 ¥=0.001x"-0.035x+0.012 0.96

v WA TIRURETEAS A SRR 45 A7 % (%) ,x IHTHE (d) oy is the survival rate (%) of winter form of Chinese pear

psylla on different fruit tree twigs, and x is the treatment duration (d).
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Fig. 4 Mortality of winter form of Chinese pear psylla under
switching host plant conditions
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R 7 (RIEALT 4 ,2020) , AR A TIRUR B\ AE 77 A
Y b RTEIE B OR K 27 AR A BRA  {H 5 SR 2F
FAHEY AT SRR R AN o R R A
W, FE AT BRI EE 10 C A F , & RIBZUR R R
ar FAEY) EIBEGE I T 18.00~22.00 d Z [A], B
R TAWFFEIEE 20 C 44T (EBE HEE(7.00~
9.00 d) , AN7E A SRR SEE IR AR B2 25 AF T, A UL
ARECHACE RS, AEAEDF L A FEIE B PR e
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Table 2 Oviposition numbers of the winter form of Chinese pear psylla on different fruit tree twigs under various selection conditions

st PRS0 E Egg number under selective conditions | e 2 .
Fruit tree 15 BB 2t TR S} Egg number under non-selective
When there is a pear tree twig ~ When there is no pear tree twig conditions
ZUH Pear tree 111.00£19.91 a - 136.67£19.75 a
SO Apple tree 7.67£3.20 b 14.25+2.06 a 41.00+8.14 b
B4 Peach tree 0.00+0.00 ¢ 4.75+1.80 be 5.33+1.45¢
Z= Plum tree 0.00+0.00 ¢ 7.25+2.56 be 0.67+0.67 ¢
FEBERY Cherry tree 0.00+0.00 ¢ 9.75+0.85 ab 11.33+1.76 ¢
B Apricot tree 0.00+0.00 ¢ 2.75+1.11 cd 1.00£1.00 ¢
L5 Hawthorn tree 0.00+0.00 ¢ 1.00+£0.58 d 1.00+0.58 ¢

R PBAE B ER  [RISVEIR S AR ING SRR R IR 2 Duncan [OBNAR 22 A0 50 22 57 8.2 (P<0.05) . R/ TCAF

F R AL %% . Data are mean=SE. Different lowercase letters in the same column indicate significant difference by Duncan’s new

multiple range test (P<0.05). — indicates no host plant pear tree twigs.

H AR AR R [ B 7 DX 2 Bl 3 X
G, KM LK 2R UL 22 B iR , A5 Qe 3h
B, WORAZS 1B 5 T AR BTG PR R 5t (L
B A MEREG N (BRATSE , 2015) , AN TR AR 2
FE it , A A AR 2 AR AR 5 A AT
5 A Y AT SR 003 B ARG B2 il — OGRS 4%
2015; EEES,2021) o ZEEARMITEAR, CIE R
PSR AR R AR FEE A0, A A IR 2 )
[, 4 T A TURUR E SR B R e £
B i g ey (SRS R I AN BRI A1 54
T B, TR BUR R iS00 i 25 AT B
FT b A U AR A SR AT AU F
ZFN IR P (BRWTIESE ,2020) , JF FINE AR 1R 3
FENE S GEAB ) LA R I A TR ml M 1 S, i
BIES.

£ # 3 Wk (References)

Bell RL. 2013. Host resistance to pear psylla of breeding program se-
lections and cultivars. HortScience, 48(2): 143-145

Bell RL, Puterka GL. 2004. Modes of host plant resistance to pear
psylla: a review. Acta Horticulturae, (663): 183-188

Bai PH, Liu BS, Liu QZ, Gu XS, Hu RR, Yu JP. 2020. Investigation of
the occurrence regularity of Cacopsylla chinensis on different
pear cultivars in multi-cultivar pear orchards in Tianjin. Journal
of Plant Protection, 47(6): 1244—1250 (in Chinese) [ F1l§7€, X1
S, RURTRR, B, WlEGEG, A0 2020, KEATRAZ T
R[] SRR T B AR TR R U . A R 2,
47(6): 1244-1250]

Cao YF, Tan XW. 1997. Investigation on resistance of different pear va-
rieties to pear psyllid in China. Northern Horticulture, (1): 32—
34 (in Chinese) [ £ 7F, H241H . 1997, A [N AR 5 Fhoxt

T ERUREGTIER A . LR 2, (1): 32-34]

Gai YP, Ji XL, Sun XG, Liu YS, Liu HL. 2000. Honeydew excretion
and amino acids in honeydew of Psylla chinensis. Entomologi-
cal Knowledge, 37(6): 333-335 (in Chinese) [ &5 ¢ 3+, L 5E 40,
IR, XIE T, XIAEHE. 2000, 5 EIFLA ELA HUAGHER LA X
B E IR IRFTT . BRI, 37(6): 333-335]

Ge Y, Liu PP, Zhang L, Snyder WE, Smith OM, Shi WP. 2020. A sticky
situation: honeydew of the pear psylla disrupts feeding by its
predator Orius sauteri. Pest Management Science, 76(1): 75-84

Liang Q, Lu YH, He XC, Zheng XS, Xu HX, Yang YJ, Tian JC, Lii
ZX. 2015. Mini review of the significance of trap crop in insect
pest management. Journal of Biosafety, 24(3): 184-193 (in Chi-
nese) [F257, SR, ML, KRR, TRELE, L%, HARE,
BB 2015, ALY T IR T P A o T R L R
GAER, 24(3): 184-193]

Liu P, Ma H, Zhu QS, Chen BC, Gao J, Lin XQ. 2016. Research prog-
ress of insect adaptability to their host plants. Biological Disaster
Science, 39(4): 250-254 (in Chinese) [X13%, Zh 5, ARHAL, BAlH
I, I, AR . 2016, B UG AR AR N PRI RS L A
YyJcERE, 39(4): 250-254]

Liu ZH, Hu ZL, Zhang WZ, Zhao LL. 2020. Effects of external water
and temperature on survival of winter-form pear psylla. Journal
of Environmental Entomology, 42(6): 1409-1414 (in Chinese)
DXURHLL, S TN, SRA P, & IR . 2020. FMEAK 53 L EE T 4
RIRUREAAE RN . FREE R B, 42(6): 1409-1414]

Lu PF, Huang LQ, Wang CZ. 2012. Identification and field evaluation
of pear fruit volatiles attractive to the oriental fruit moth, Cydia
molesta. Journal of Chemical Ecology, 38(8): 1003-1016

Lu XN, Zhang JE, Xiang HM, Wang JX, Lan N, Qin Z. 2021. Review
of research and application of trap crops in agriculture. Ecologi-
cal Science, 40(2): 196-203 (in Chinese) [} 5 %, 25 &, 1] 2%
B, EH, Wi, B4h . 2021, AL T 5
R JRER . AR, 40(2): 196-203]

Qin JD. 1996. Adaptability and coordinated evolution of insects and



344 a9y P M SR UL N PPV E | B sy U S ER 7 PR VA 599

host plants. Bulletin of Biology, 31(1): 1-3 (in Chinese) [4X f&
. 1996. B 45 25 FAEW RIS I KW REAL . AR i,
31(1): 1-3]

Ullman DE, McLean DL. 1988. Feeding behavior of the winter-form
pear psylla, Psylla pyricola (Homoptera: Psyllidae), on reproduc-
tive and transitory host plants. Environmental Entomology, 17
(4): 675-678

Wang JW, Liu QZ, Guo HP, Zhang XW. 2015. Research on the relation
between the occurrence dynamic of Cacopsylla chinensis (He-
miptera: Psyllidae) and phenology and temperature. Northern
Horticulture, (14): 118-121 (in Chinese) [ T %52, X & 25, 308
B, TRLER . 2015, BLpe Py M it B2 -5 o R AL R m U AR 4O
ZWF7E . LIRS, (14): 118-121]

Wang P, Zhang L. 2021. Olfaction in the process of herbivorous insect
food selection. Journal of Environmental Entomology, 43(3):
633-641 (in Chinese) [ LMY, 5K I8 . 2021, AE 14 B AL A WL GE %
TR TR N HALRI B S I . PREE L HR 2741, 43(3): 633-641]

Wang PY, Qi LM, Sun XG, Sun LG, Qu RY. 2009. Selectivity of
branches from the various apple varieties by Eriosoma lanige-
rum with volatiles from the branches. Scientia Silvae Sinicae, 45
(8): 91-95 (in Chinese) [ F V2, 7T, IME R, Fha2t, My
. 2009, SESRLREXF AR A S PN SR Y
KFR . Ml BRF, 45(8): 91-95]

Wang Z, Meng QQ, Zhong GH. 2014. Study on the feeding behavior
process and mechanism of phytophagous insect. Journal of Envi-
ronmental Entomology, 36(4): 612—619 (in Chinese) [ L, 7 f&
5, B 2014, R AR R HUREAT A id B AALRIRIGY . 3R8E
FLH2ER, 36(4): 612-619]

Wei MF, Chi H, Guo YF, Li XW, Zhao LL, Ma RY. 2020. Demography
of Cacopsylla chinensis (Hemiptera: Psyllidae) reared on four
cultivars of Pyrus bretschneideri (Rosales: Rosaceae) and P.
communis pears with estimations of confidence intervals of spe-
cific life table statistics. Journal of Economic Entomology, 113
(5): 2343-2353

Wei MF, Yao Z, Liu Z, Fan QL, Lii BB, Zhang LP. 2020. Effect of Ka-
olin particle coating on host selection, oviposition of pear psylla
Cacopsylla chinensis (Hemiptera: Psyllidae) and its application
efficacy. Journal of Environmental Entomology, 42(4): 991-997
(in Chinese) [ZLWIIE, kAL, X1, YT 2%, & WLDL, SKAHHE .
2020. 55 U - JFURE AR o e [ B R B EREEE 7 B 4 S )
K FHRICR . P8R R 24T, 42(4): 991-997]

Wen C, Ma T, Wang C, Liang SP, Zhu Y, Wen JB, Wen XJ. 2020. The
role of visual signals in insect detection of plant hosts. Journal of
Environmental Entomology, 42(3): 607-614 (in Chinese) [ (i,
o, AR, AL, R RAR S, IR F5 45 . 2020, ML {5578
E B INAE 25 P VR . BRI B IR, 42(3): 607-614]

Zhang H, Liu QZ, Luan XB, Zhou C. 2015. Research progress on the

occurrence regularity and integrated control of Cacopsylla chi-
nensis. Northern Horticulture, (24): 180-183 (in Chinese) [5K /i,
XIEF A, A8/, R 2015, v ERIE A BT FE A A B
EEEBATFFHERE . AL a2, (24): 180-183]

Zhang HH, Chen JH, Ji QE, Luo MJ. 2015. Overview in the study and
application of the influencing factors on oviposition behavior of
insects. Journal of Environmental Entomology, 37(2): 432-440
(in Chinese) [TRBIHE, FRAUE, i1k, 35K . 2015, 520 R
7 BRAT Ay 1A PR 2R R O R S A A . PR B AR, 37(2):
432-440]

Zhang T, Liu QZ, Guo HP, Wang JW, Zhang XW. 2015. Research on
the relation between development and post-hibernant of Caco-
psylla chinensis and phenology temperature. Northern Horticul-
ture, (20): 102-104 (in Chinese) [Tk ¥, X 25 &, 564 H, F ik
5, KIGEAR . 2015, Yyl HAL R AR B BOOR B ORI
5. dLIFIEZE, (20): 102-104]

Zhang XF, Liu HM, Zhang AH, Fang C, Zhang T. 2017. Pear leaf vola-
tiles and their electroantennogram responses to [lliberis pruni.
Journal of Anhui Agricultural Sciences, 45(9): 145-148 (in Chi-
nese) [5KIETY, XZLHL, skZLL, F)Il, 5ki% . 2017. B4R LY
G 4 4 5 K R A BRI 1) ik 77 P S SN LR ME R,
45(9): 145-148]

Zhang Y, Wang HW, Ran K, Wang SM. 2014. Spatial distribution pat-
tern and sampling technique of the Psylla chinensis eggs in first
generation. Journal of Fruit Science, 31(5): 986-990 (in Chi-
nese) [3K 5, EZ2AH, AR, EA8 2014, LRSS —LHR =
(B AT e Jm) SRR . S22, 31(5): 986-990]

Zhao LL, Wei J, Liu ZH, Hu ZL, Zhang WZ, Ma RY. 2021. Study on
the relation between key occurrence periods of pear psylla and
air temperature. Acta Agriculturae Shanghai, 37(5): 68-72 (in
Chinese) [#X g B, TUI%, XU GAZ0, AT, 5K A& A, o Fiy i
2021. T EARUARECCH R AR W S TR CRITIY . Bkl
%, 37(5): 68-72]

Zhao LL, Zhang WZ, Hu ZL, Liu ZH. 2022. Effects of low tempera-
ture and external water on cold tolerance and survival rate of Ca-
copsylla chinensis. Acta Agriculturae Boreali-Occidentalis Si-
nica, 31(11): 15141520 (in Chinese) [ J& b, T A, HH14 T,
XUTALL . 2022 AR FNFMIEK 53468 o R R ZEME RIS %
I VbRl 2#=4], 31(11): 1514-1520]

Zhao LL, Zhang WZ, Hu ZL, Liu ZH, Han F, Li J. 2019. Oviposition
characteristics of winter-type pear psylla on different sites of
pear tree. Plant Protection, 45(4): 201-204 (in Chinese) [i&X &
T, sRA A, SARG I, XUEHLL, R, Z25E . 2019, £ E LR
TUERRAN IR AR 7 B 3 AR, 45(4): 201-204]

TALG A B E4E)



