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Synergistic Manipulation of Intercrop Combining Biological Medicaments on the Population Dynamics of
Psylla Chinensis and Predators in Pear Orchard

HE Kai', GAO Xiao—yang', ZHAO Yin—yong®, ZHANG Jian—she?, HUA Ri-mao', WU Hou-zhang"

(1.School of Resources and Environment, Anhui Agricultural University, Hefei Scientific Observing and Experimental Station of Agro—
Environment, Ministry of Agriculture, Hefei 230036, China; 2.Dangshan County Provincial Natural Reserve Office of Germplasm Resources of
Suli Pear, Dangshan 235300, China)

Abstract: P. chinensis is one of the most harmful pests all over the country which has a serious threat to the production and quality of pears.
Nymphae of P. chinensis can live under the protection of its own secretion, pesticide is hard to reach and kill them. Furthermore, nymphae
can make resistance to any kinds of pesticides. This research is to estimate quantitatively the effect of intercrop combining with biological
medicament controlling the Psylla chinensis ecologically. In 2013 and 2014, the manipulating experiment was established in pear orchard.
The synergistic manipulation of pear intercropping Trifolium repens and Platycodon grandiflorum combining with the biological agent on the
population dynamics of P. chinensis and their predators were determined systematically. The results showed that the total population size of
predators in the areas of intercropping 7. repens and P. grandiflorum were higher than that in the bare area by artificial weeding. In 2013, the
predator of dominant species was O. minutes in the area of intercropping 7. repens and P. fuscipes was in the area of intercropping P. grandi—
Sflorum. In 2014, E. graminicolum and T. chinensis dominated in the area of intercropping T. repens; H. axyridis, P. japonica, E. balteata and
E. graminicolum dominated in the area of intercropping P. grandiflorum. In 2013, the nymphae populations of P. chinensi in the areas of both

intercropping 1. repens and P. grandiflorum combining with the biological agent on June 18 were significantly higher and on other dates were
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not significant difference compared with the bare area with conventional pesticide application. In 2014, the population densities of both adults

and nymphae of P. chinensis were significantly lower in the areas of both intercropping T. repens and P. grandiflorum combining with the bio—

logical agent than that in the bare area with conventional pesticide application during all the period of P. chinensis occurence. This research

demonstrated that the measure of intercropping perennial 7. repens and P. grandiflorum in pear orchard one year later combining with appli—

cation of the biological agent SOVONA could substitute half amount of chemical pesticide usage. The synergistic manipulation effect of this

measure was significantly higher relative to conventional pesticide application in the bare area of artificial weeding.

Keywords: 7. Repens; P. grandiflorum; pear tree; intercrop; SAVONA; P. chinensis; predators
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Table 1 Population dynamics of predators on cover crops in different treatments in 2013 (capta+0.25 m™?)

A PERERIE % Population densities of predators

HI(H/H) phEL]

Date(month/day) Treatment i e I Tk RIFLETH I T[]/ Rk (eSS
Predators 0. minutus P. fuscipes Cyriorrhinus lividipennis  E. graminicolum  Bianor aenescens
713 S 11.80+2.16a 11.00+1.48a 0.60+0.34b 0.20+0.45a
A 6.80+1.45b 2.60+0.82b 3.60£1.22a 0.60+0.89a
iz 0.00¢ 0.00¢ 0.00¢ 0.00a
717 [ =5 5.60+2.51a 4.80+1.37a 0.00b 0.20+0.45a 0.40+0.89a 0.20+0.45a
it 2.60+1.88a 0.60+0.89b 2.00+1.35a 0.00a 0.00a 0.00a
ZSit 0.20+0.25b 0.00b 0.00b 0.00a 0.20+0.45a 0.00a
8/2 SR 11.60+2.79a 6.60+2.30a 4.40+1.36b 0.40+0.89a 0.20+0.45a
[ 12.20+£3.96a 1.40+0.89b 10.80£3.19a 0.00a 0.00a
ZSii) 1.20+2.17b 0.00¢ 1.20+1.17¢ 0.00a 0.00a
8/8 [ = 3.60+2.41a 2.60+1.52a 0.00a 0.80+2.24a
id 4.00+2.65a 3.00£1.58a 1.00+1.73a 0.00a
b 0.00b 0.00b 0.00a 0.00a

TE R RSB 5 A R NS PR [ — H AR AR F R 22 53 .25 (P<0.05) . Rl

Note: The different small letters in the same column at the same day represent significant difference (P<0.05) in different treatments. The same below.
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R 2 2014 ERFLEX EEEYHRERBMBEBENT(L-025m™)

Table 2 Population dynamics of predators on cover crops in different treatments in 2014 (capta+0.25 m?)

A R HOF LR EE Population densities of predators

HW(A/H) Jase

i BN e BTEH

i RIRKAE

=7 1E8k

. Juscipes chinensis  balteata  punctipes colum astrigera seylloides  pidatus
426 I 6.33+2.52a 0.33+0.41a 4.67+2.67a 1.3320.63a
i 0.00b 0.00a 0.00b 0.00b
B 0.00b 0.00a 0.00b 0.00b
5/10 4R 8.40+2.97a 4.20+3.77a 0.40+0.55a 3.8+0.84a
i 0.00b 0.00b 0.00a 0.00b
3 0.00b 0.00b 0.00a 0.00b
6/6  [=MEL 460£1.67a  0.00b 0.20+0.45a 420£1.79a  0.00b 0.20+0.45a
FEHE 5.00+2.12a 1.2020.84a 0.40+0.58a 0.00b  3.40+2.07a 0.00a
Bt 0.00b 0.00b 0.00a 0.00b 0.00b 0.00a
7/6 [ 15.80+7.03a 1.60+1.14a 0.00b  13.6027.23a 0.20+0.45a 0.4020.89%
K 2.80+1.92b 0.00b 1.4020.67a 1.00£1.73b  0.00a  0.4020.55a
HiH 0.00¢ 0.00b 0.00b 0.00b 0.00a 0.00a
8/6 |4 =IEE 8.40+0.95a 0.20+0.45a 5.00+0.00a 0.00a  3.20+1.10a 0.00a
Kk 5.20£1.64b 0.00a  1.20£0.79b 0.20+0.45a 3.80+1.10a 0.20+0.45a
S 0.00¢ 0.00a 0.00a 0.00b 0.00a
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Table 3 Population dynamics of P. chinensis on the pears plant in different treatments in 2013

TR RS the early—maturing variety of Huangguan pear B ZAERZY the late—maturing variety of Suli pear
HEI(A/H) /%50 et FiHL/k-50 e %S0 e #1350 om”
Date(month/day)  fppt Treatment A7 4% Adult/captas Kk % Nymph/capta- Kb Treatment KA 4 Adult/captas KA 25 Nymph/capta-
50 em™ length 50 em™ length 50 em™ length 50 em™ length
3/16 [ =R A 24 7 9.33+1.53a 8.67+8.02a P A 2 5 9.67+3.51a 0.00a
R+ AE 255 9.33+4.73a 1.00+1.73a — — —
PR+ B 24 11.67+7.09a 1.00£1.00a PRHb+H B2y 9.33+4.51a 0.00a
4/13 =B 2GR 1.00£1.00a 6.00+2.00a [ =B+ 25 5 0.33+0.58a 1.33+1.53b
A+ 257 0.00a 17.00£15.10a — — —
B+ B ZY 0.33+0.58a 21.33£14.57a Bt + 3 B2y 0.33+0.58a 4.33+0.58a
5/4 =M 2% 2.00+1.00a 0.67+0.58a [ = A 2 5 1.33+1.53a 1.00+1.73a
TR+ A= Py 24555 2.00+£0.00a 2.00£1.73a — — —
R+ L2 3.67+1.53a 0.33+0.58a TR+ P24 1.67+1.53a 0.00a
6/4 A= R Y255 4332115 28.00=4.04a I = LR 245 7.67+2.08a 174.00+98.88a
AT+ 25 57 6.00+7.81a 46.67£15.10a — — —
M+ 5 A2 9.00+6.31a 41.00+11.05a Bt + 5 B2y 5.00x1.75a 221.67+110.50a
6/18 =B ZiK] 15.0020.00a 188.67+46.00a [ = A 2 5 53.00£13.11a 395.33497.17a
TR+ A Py 24557 14.00+5.29a 130.67+35.95a — — —
b+ 3 b2 6.00+3.52a 45.00+10.50b R+ 5 Bt 24 16.00+4.08b 90.00+20.22b
713 =B 255 12.3346.81a 86.67+23.09a [ =0 A 20 5 7.67+2.52a 100.00+22.91a
R A+ A= Wy 2455 9.33+2.52a 126.00+3.61a — — —
R+ B2 13.00£3.61a 123.33+22.55a R+ 5 B 2 6.67+5.51a 104.00+18.52a
717 P25 3.6743.79 56.67425.17a [ = A 2 5 0.67+0.58a 93.33+8.66a
TR+ A Py 24557 1.67+2.08a 76.67+14.43a — — —
b+ 2 2.00+1.73a 88.63+7.64a B+ B 24 0.67+1.15a 70.33+8.66a
8/2 =B 255] 0.3320.58a 70.00£12.33a [ =B 25 ) 1.00+1.00a 73.33+40.72a
T+ 245571 0.00a 76.67£16.07a — — —
Bt B 24 1.00+1.73a 96.67+20.82a B+ W24 0.67+1.15a 51.6745.77a
8/18 = M+ 25 0.00a 63.33x10.41a [ = I 25 1.00+1.00a 0.00b
TR+ A Py 24557 0.33+0.58a 71.6722.89% — — —
b+ G 24 0.33+0.58a 78.33%27.54a B+ HLE 2, 0.67£0.58a 50210.00a

T EROREN AR R AL ik Ry | T A
8 P ERUR AR 25 T KRB S, AR &
B o BEARE IR pH AR 5, SEESER LS BUA
Al A I W OR3P T A6 O 2550 AR M
KRR FEA A, 2RIBTRE IR, 1 =R (T
repens ) N Z AR AR BARRE I OR , 2R E ALK,
£ 30~60 em, FHJE, MR K 1k, M IR 151, 4 10 24
AEFIRKRR AU R RRTE B AR )2, JE I 5—10 1,
A5 ZH A SR KEUE B, #5858 (P. grandiflorum )i %
AR MY, 6—9 A JFAEM, AR AR XTRLAR
HUA K SRR | 245 700 BT e AR, 38 | 4 1 =t
FURIAS AR 2 Fh AR AR A0 ), S S A 2, TR
AREFEF b, PRy R Bh AT B SR Rk, 7 fdthl
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Table 4 Population dynamics of P. chinensis on the pears plant in different treatments in 2014

T L Al M AR AL
()E]l/%:ﬁ[ ) the early-maturing variety of Huangguan pear the late—maturing variety of Suli pear
Date AEF Treatment  perh/sl.50 em? #HU/3k 50 em” g, IS0 en  ERSCS0em!
(month/day) KA Adult/capta- KA Nymph/capta+ He E’ 1 cati 6/17 KA Adult/capta- KA Nymph/capta+ He E‘ | rati 0/67
50 em™ length 50 em™ length azard U 50 em™ length 50 em™ length azard ratiorso
426 [N 0 0 0 0 0 0
R+ HE 24557 0 0 0 — — —
M+ ALY 0 0 0 0 0 0
5/10 A =B A 25 0.67+0.06a 0 0 0.67+1.15b 0 0
R+ E 255 0.00b 0 0 — —
B+ L 2Y 1.33x1.15a 0 0 3.33=1.15a 0 0
6/6 [ = M- B+ A4 W 2457) 0.00b 19.44+6.41b 2+3b 0.00b 152.60+50.02b 18+7b
T A5+ 2551 0.00b 15.33+5.32b 2+3b — — —
TR+ HE P 2557 I L l
b+ 5 it 25 2.00+1.00a 222.00+70.01a 33x4a 3.67+2.51a 310.22+89.21a 5249a
7/6 [ Ly =RV e o il 0.00b 45.00+32.29b 11+7b 0.33+0.58b 288.33+72.81b 42+2b
= I+ élf)ll A .00x10. + — —
A+ A= M 2430 0.00b 30.00+10.00h 8+2h
PR b+ 5 Rt 2 3.33+£2.52a 331.67+93.85a 48+2a 4.33+3.21a 500.00+115.72a 49+3a
8/6 [ = M- B+ A 2457) 0 57.67+£25.81b 23+4b 0 348.33+108.23b 0.47+4b
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