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Abstract  [Objectives] Lagopsis supine has the characteristics of high medicinal value, long flowering period and wide
distribution in north, northeast, southwest, northwest of China. In orchards, L. supine can increase the control effect of natural
enemy insects on target pest. However, the specific mechanism has not yet been clarified. Therefore, we studying the flowers
on the survival time and predatory (or parasitic) ability of natural enemy insects, to explain the ecological impact mechanism
of L. supine. [Methods] In this paper, we selected Orius sauteri and Trichogramma dendrolimi, one kind of predatory and
parasitic natural enemy insects, both are common in orchard ecosystem. Five and 20 L. supine flowers as the treatment group,
the unused flowers as the control group, and the lifespan and predation (or parasitic) ability of two natural enemy insects were
quantitatively assessed in the laboratory. [Results] Compared with the control, the treatment of 20 flowers could
significantly prolong the lifespan of O. sauteri, (t=2.79, df=66.063, P=0.001) and significantly increase the number of eggs
(F1.14=5.14, P=0.024). However, there was no significant effect on the predation ability (t=1.28, df=5.554, P=0.155). About T.

dendrolimi, the treatments of five and 20 flowers, could significantly prolong the lifespan of the parasitic wasp (t=2.31,
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df=68.052, P=0.014; t=4.09, df=57.667, P=0.006). In addition, the parasitic ability of T. dendrolimi is significantly improved

(F2,14=4.69, P=0.03) in the 20 flowers treatment group, with an average parasitic amount of 59.4 grains per female.

[Conclusion] L. supinein orchard has the function of conserving natural enemy insects. Which could prolong the lifespan of

natural enemy insects, to increase the time of predation or parasitism. Also, it could improve the egg production or parasitic

ability. Finally, it promotes the inhibitory effect of natural enemies on the pest.
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Fig. 1 Effectsof Lagopsis supine flowerson survival rate (A) and average lifespan (B) of Orius sauteri
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Data are mean + SE, ns indicate no significant difference in the average lifespan of O. sauteri under
different number of L. supine flowers (P>0.05); * indicate that the average lifespan of O. sauteri is significant
difference (P<0.05) under different number of L. supine flowers treatments; ** indicate that the average lifespan
of O. sauteri is significant difference (P<0.01) under different number of L. supine flowers treatments
by t-text. 5F: Five L. supine flowers; 20F: 20 L. supine flowers. The same as below.

ns _
asr ns 0 = i@ 5. Lagopsis supinei
5 40r s 25+ O EZFEE Lablab purpureus
& 351 =
/-\v ~~ OD
gg 30r s § 20f
2 0| |
o3 =3 ol
®5 151 oy
T 101 5t
&
5 -
I ! 0 L L
0 CK 5F 20F
S oF 20F ANFA4bFE Different treatments

AN[EJALBE Different treatments

B2 BEEEHNFI/NEEHSENIN
Fig. 2 Effectsof Lagopsis supine flowerson
predation of Orius sauteri
P B R P (AR DR, ns /RS [F) Bl
BB FAPALIT AR/ B 5T 0 22
(P>0.05 ). #hFEH50 5 ik

B3 BEEEHMFIL/NEEN~NENN
Fig. 3 Effectsof Lagopsis supine flowers on the egg
production of Orius sauteri

P Bl S EbRE LR, FE B AR /NS
FRA O R B AEAL BT R/ INE R 7 IR AE 0.05
KV F25 W3 (Duncan’s ZEAGKYE ).

o L Data are mean + SE, and histograms with different
Dat. + SE, and dicat ficant ’
ata are mean > and s mdicate No signtican lowercase letters indicate significant difference (P<0.05)

difference in the predacious number of O. sauteri under ) . . .
different number of L. supine flowers (P>0.05). Ky ik in the fecundity of O. sauteri under different number of
! - Sup ) A L. supine flowers by Duncan’s multiple range test.

213 EESHELNEHFHEORE N
V20 JH LA L e A ey 22 EEERAT AR

PULSE 5 d MR- EE (Fy14=5.14, P=0.024), 221 EBEZFBEXHEHRKRRESFHNEDHEM
S WTHIIY (25806183 ) K TLH S R AEBCR 1032 HTE T B BRI 1917
S E AL, AP AR I3 ), i BT A SRRSO 5 A
I, RATEPUEERWE S REAMERP . SRR, 5 AEENE (12231,



2 3 BN NI G PN R Gk - AN iR (B -5

df=68.052, P=0.014 ) 1 20 =& F B I Ab
(t=4.09, df=57.667, P=0.006) i ZEHELK TH
B HARIRIEE ) iy, HAR AT B () F e e - 4
FEr o 168 h #1(57.90+5.43 )h( K 4: A, B),

100 ¢

(=) [ee]
(=] (=]

FEE (%)
8

Survival rate (%)

[ 8]
(=}

0 L o1 @ o

0 20 40 60 80 100 120 140 160 180
7 1% WHiE] (d) Survival time (d)

k%

=
=)
lov]

ns

(o)
oS O
T T

N W A W
(=R ]
T T

FHFar (d)

Average lifespan (d)

—
(=]
T

CK 5F 20F
AIE4b 3 Different treatments

E4 EEERMNMEHFREFTER (A) F
FH#HEd (B) BIFN
Fig. 4 Effectsof Lagopsis supine flowerson
survival rate (A) and average lifespan (B) of
Trichogramma dendrolimi

P8 AP fEEAR DR, ns Fon AN [A) ik
B2 BAPAL PN FA TR HURIR MV 2 A5 A T 10
Zede (P>0.05); *FnA[RECE 2 2 LA BT
FAE BB HR P AR I E] T 0.05 K- B 22 57 i35 *+
FORA AR B B REALAL BT AN B B R IR P A7
WA 0.01 K B2t B3 (-1 ).

Data are mean + SE, ns indicate no significant difference
in the average lifespan of T. dendrolimi under different
number of L. supine flowers (P>0.05); * indicate that the
average lifespan of T. dendrolimi is significant difference
(P<0.05) under different number of L. supine flowers
treatments; ** indicate that the average lifespan of T.
dendrolimi is significant difference (P<0.01) under
different number of L. supine flowers treatments by t-text.

(=]

222 BEEEXMMRERFREFEENZIT
SARME BRI, 5 kB REALATN, Xf

FA T HUDIR IR 36 2 A O 6 B ) B 2 i O AN 3

24 20 JR B HFAEHEAANE, ATLLEEAR TN T

HRUAR IR S 1 AF 2L AR, BAME A P 3 A A AT O

(59.4+2.66 ) Fi (F,,4=4.685, P=0.03) (& 5),

~]
(=]
1

a
ab

N W A W N
o o O o o
T T T T T

HHE (egg)
Amount of parasitic (egg)
=

CK SF 20F
R4 HDifferent treatments

B 5 EEEHNMEHRFRENTESFMN
Fig. 5 Effectsof Lagopsis supine flowerson
parasitism of Trichogramma dendrolimi

B B A SE Y EERR R, A AR SRR NE
TR R E BB A AL PR AT B R R e B A
TE 0.05 /KF 257 53 (Duncan’s ZHKGTIE ),

Data are mean + SE, and histograms with different
lowercase letters indicate significant difference (P<0.05) in
the parasitic amount of T. dendrolimi under different number

of L. supine flowers by Duncan’s multiple range test.

<

3 Wig5&iR

B2 B ACA] DUE A 7R /NE 6 RIS B R
MR B AT B ], Y25 T RERIA VT, 7R /NE
W () S K AE TR A 54 8.7 d ( Maeda et al., 2002 ),
AT AR MR 5 222 RHAEH 20 2
B2 B AW TE I (5.58+0.44 ) d Al
(7.03+0.61 ) d, HEM X 2= FoAE PR ER AR 5% 5 i
FEA IR /NG AT B ] o 3 2 REAEA T DA 5
PATE HUIRHR B () 27 A= e, LA AF 5 g R AR AL
10%IE KA L, 7 d ) BT aFEEMHZEAR(E
PEE, 2021), XAlRESEPERY RS R
FIHRCRA X

IfetEy ol LA RS R s E R T,
AT LB i R A BB T AR R SR (TR R A
20145 B iRWESE, 2020 ), WIHEER Cnidium
monnieri . 1% 323% Sonchus arvensis 755 | £

PR F R TR B (B R4, 20185 JROCESE,



<6 - R B H1 244 Chinese Journal of Applied Entomology 59 &

2020), 4:3%3§ Calendula officinalis 7] LA /i 25
/N AR O FRRE 2 B, DA T BG 5 Xo) 35 s 2 i
M (Zhao etal., 2017 ), FHYH ARG IR A A2 i
FFA e F= 80 ( Segoli and Rosenheim, 2013 ),
UnFFZ Fagopyrum esculentum, H L Glycyrrhiza
uralensis S5 A1 9 BE 3G 1IN K i R HL A AR 0 1 7 B
B, ZRAE . B 5 Oxalis corniculata 7] L) 145
U v i R 0 7 25 AR AT 77 ( Nafziger and
Fadamiro, 2011; Zhuetal., 2015; #X3ReTesE,
2017 ). CAWITERI K F R BRI AL 55 5
B WKAL G W B IR BT AT DA BT A4
TFRES (VTEBEE, 2014), HREEAHEZFR
B (CIZRE/ e . fasUEH Propylea japonica
) PR AR IR AERD « AL A (#E RS,
2011), WA JCHE 2 F AL o K EGE S FRfE ]
5 Wk AL & PR B A e — A B A

AN, DhREAE X RSy e 1 BA $E 7t
YER (Zhu et al., 2012), KECAYY HUE 25X
YIBTiG R = A 52 ( Zhang et al., 2021 ),
AR 1 AR RIAT A RO e i H AR 2
TN, ANEE S A TR Y 21 £ 8 H Cotesia
rubecula, H:4% F-5E ) i 2 25 ( Siekmann et al.,
2001 ). S34b, FEYIRS R KV AT SRR
W R I, X REGE B 51 4EH ( Sharma
etal., 2019), GIZMAERERY K CRESEAEHE T
T EAY N A nilaparvatae 75 7K 5 5046 H 3 22
B TR (A, 2016 ), A SCAUAFGT H 2 &t
P HUIR MR e i R 25 2E BB DT R 2, R 95 2 3|
B3 RGN B R IR TR AT RS T AR AL
R, MR RNE 2 RP RSB 1-A1T
I T RS 21 M B XIAFAESE, 2018 ),
PRI, Sy M B 2 R v A 4 A P i 3 2 7R B4R T
A B R IRIE P HOR, TPt 2 R g
KX B AR IR e R D S

FEL ) A6 47 2 T RE AL 4 HH ) 17 FH %) s o 82 =X
Z—(Lietal.,2021 ), anFF{EAY 72 ER Lobularia
maritima. 5% Coriandrum sativum #2551 2

A lef i fG Rl BE 40 &= ( Pineda and Marcos-Garcia,

2008 ), 4 =% 48 & £ A 3l H Coccinella
septempunctata 7545 BhiF . MR N MR E AL

REEWBER (ST =%, 2019), WHHT4
Cosmos bipinnata f£47 1] LIEE R E Z S
PEREL, HEsRAEYBHAHCR (Jr#%, 2021 ),

HBRZEE 15-35 cm, F 4-6 HIF4E, nTLIMEN
REG R R E S SRR IOR , E 2 A5 RI%ET, N
S S S A B, R, B B AR R RE R
Y, AT R A RO, BRTR AR R
R L, e DB R P R R e = R A
Py d, HeAh, TR S N RO AR/ NS
FIR B B AR HIR e (19 7 7, B R R R 9

ab
He o

Sk (References)

Chen XX, Liu YQ, Ren SX, Zhang F, Zhang WQ, Ge F, 2014.
Plant-mediated support system for natural enemies of insect pests.
Chinese Journal of Applied Entomology, 51(1): 1-12. [FR2#Hr,
XIGUR, ARHE, SRR, SKSCOR, Jaig, 2014, 5 SRR
YSCFRRRGE. R, 51(1): 1-12.]

Chen YF, Wang S, Di N, Jin DC, 2021. Evaluation of the effects of
Beauveria bassiana on the predation of Tetranychus urticae
(Acari: Tetranychidae) by Orius sauteri (Hemiptera:
Anthocoridae) using functional response model. Acta
Entomologica Sinica, 64(8): 967-975. [V, T8, {7, 4
TEHE, 2021, FI IS0 RE SN AR B DA BR AL AR R X A< /K
WA R AR . B 2R, 64(8): 967-975.]

Ding RF, Wang XL, Xu Y, Li HB, Wang F, Wang D, Sun SL, 2008.
The effect of honey plants on arthropod community in apricot
and wheat intercropping orchard. Xinjiang Agricultural Sciences,
45(5): 960-963. [THiF, £/, 1hid, 255, EK, £X,
MR, 2008. EFh A XA -2 AR SR B S R sh Mg
RIFZM. Rl R, 45(5): 960-963.]

Dong M, Zhang DW, Du XG, 2011. The relationship between aphids
and their natural enemies and the ecological management.
Journal of Plant Protection, 38(4): 327-332. [H#£ R, KR, #:
AAHE, 2011, AUk FE K ES 9 d B EAF R KL SR it
PRI 247, 38(4): 327-332]

Fang Y, Wang J, Qin Y, Wang S, Jin ZY, Li S, 2021. Effect of
Cosmos hipinnata on the population dynamics of predator
natural enemies. Chinese Journal of Biological Control, 37(5):
877-884. [Jrtfs, L7, WAg, L#E, &IRT, 20k, 2021, &
VSAE W 07 35 X3l B P RO ShAS 2R o [ A=A
2647, 37(5): 877-884.]

Gurr G, Wratten SD, Landis DA, You M, 2017. Habitat management
to suppress pest populations: progress and prospects. Annual
Review of Entomology, 62: 91-109.

Huo LX, Li YY, Zhang D, Yu Q, Ning SF, Zhao X, Zhou JC, Dong



2 3 F IR aE: B 2 RO R R I E RE T M HEE T -7

H, 2021. Effects of oviposition intensity on the reproductive
phenotype of parthenogenetic Trichogramma dendrolimi
(Hymenoptera: Trichogrammatidae) induced by Wbolbachia. Acta
Entomologica Sinica, 64(5): 597-604. [, 2%, KT,
T, TR, B, SR, HEE, 2021, 0" HEA: G
FIA T RUAR IR M4 U5 X Wolbachia 55 H A SR AN
. BLHER, 64(5): 597-604.]

Jaworski CC, Xiao D, Xu QX, Ramirez - Romero R, Guo XJ, Wang
S, Desneux N, 2019. Varying the spatial arrangement of synthetic
herbivore-induced plant volatiles and companion plants to
improve conservation biological control. Journal of Applied
Ecology, 56(5): 1176-1188.

Kang WY, Zhang L, Chen L, Yuan PF, 2010. Study on a-glucosidase

inhibitory activity of two species of Labiaceae: Saluia plebeia

and Lagopsis supina. Chinese Traditional Patent Medicine, 32(3):

493495, [HECZ, sk, BRAK, SEMSK, 2010. PifRIERME
W hi R M E 2R o-WEH BEM SIS ENTE. gy, 3203):
493-495.]

Kong FL, Zhang S, Chi BJ, Liu J, Yang XL, Liu YJ, 2020. Effects of
grassy pattern with muti-nectariferous plants on natural enemies
in apple orchards. Shandong Agricultural Sciences, 52(7):
105-112. [fLFLk, A, SREZR, XU, B2, KA,
2020. ZEBEAYA S AT R REWEFEM.
AR, 52(7): 105-112.]

Li S, Jaworski CC, Hatt S, Zhang F, Desneux N, Wang S, 2021.

—

Flower strips adjacent to greenhouses help reduce pest
populations and insecticide applications inside organic commercial
greenhouses. Journal of Pest Science, 94(3): 679-689.

Li S, Wang S, Zhao J, Yang LW, Gao XW, Zhang F, 2014. Efficacy

of multicolored Asian lady beetle Harmonia axyridis (Coleoptera:

Coccinellidae) against green peach aphid Myzus persicae
(Hemiptera: Aphididae) on vegetables under greenhouse
conditions. Journal of Plant Protection, 41(6): 699-704. [ZE1k,
FE, BE, B, mAaak, sk, 2014, BERCE (L X
A6 B0 % FASUR R i b Mk F 45 ORI B A I,
41(6): 699-704.]

Liang Y'Y, Chen X, Dai HJ, Wang J, Guo XJ, Wang S, Jaworski CC,
2022. Flower provision reduces intraguild predation between
predators and increases aphid biocontrol in tomato. Journal of
Pest Science, 95(1): 461-472.

Liu MF, Lu JQ, Jiang HM, Meng JM, Gong M, Huang JL, Xia JX,
Zhou Y, 2018. Analysis on the volatile components of Yimucao
(Leonurus Japonicus Houtt) and its counterfeit Xiazhicao
(Lagopsis Supine) by HS-SPME-GC-MS. Guiding Journal of
Traditional Chinese Medicine and Pharmacy, 24(16): 47-50. [XI]
BAE, e, TLNE, diEE 2BEL WY, B A
., 2018. HS-SPME-GC-MS 43-#i 4t ki K HAh it B 28 4 1 442
KRSy, PRI R, 24(16): 47-50.]

LuZB, YuY, Men QY, Li LL, Zhuang QY, Zhang SC, Yan YH, 2016.
Impacts of combination of cover plants on pests and natural
enemies in apple orchards. Shandong Agricultural Sciences,
48(8): 102-108. [FFHb®, T3, 12400, ZEmA, FERE, K
SIE, JERYE, 2016, SR b M A R DL A4 A X 3 ORI
BEg sz, (AR R, 48(8): 102-108.]

Ma YY, Zhang F, Wang S, Di N, 2019. Synergistic effect of
functional plant Calendula officinalis (Asterales: Asteraceae) to
the colonization of Coccinella septempunctata (Coleoptera:
Coccinellidae) in greenhouse. Journal of Environmental
Entomology, 41(2): 51-57. [BilF.z, ik, EE, {7, 2019.
T REAL Y 4 2530 % b 2 B e R 2 A A S R B AR TSR
PRBE R HUSA, 41(2): 51-57.]

Maeda S, Nakashima Y, Tagashira E, Takagi M, 2002. Effects of
sucrose on the longevity and fecundity of Orius sauteri (Poppius)
(Hemiptera: Anthocoridae). Japanese Journal of Applied
Entomology and Zoology, 46(3): 169-173.

Nafziger TD, Fadamiro HY, 2011. Suitability of some farmscaping
plants as nectar sources for the parasitoid wasp, Microplitis
croceipes (Hymenoptera: Braconidae): Effects on longevity and
body nutrients. Biological Control, 56(3): 225-229.

Pineda A, Marcos-Garcia MA, 2008. Use of selected flowering
plants in greenhouses to enhance aphidophagous hoverfly
populations (Diptera: Syrphidae). International Journal of
Entomology, 44(4): 487-492.

Segoli M, Rosenheim JA, 2013. Spatial and temporal variation in
sugar availability for insect parasitoids in agricultural fields and
consequences for reproductive success. Biological Control, 67(2):
163-169.

Sharma A, Sandhi RK, Reddy GVP, 2019. A review of interactions
between insect biological control agents and semiochemicals.
Insects, 10(12): 439.

Siekmann G, Tenhumberg B, Keller MA, 2001. Feeding and survival
in parasitic wasps: Sugar concentration and timing matter. Oikos,
95(3): 425-430.

Su WW, Yang QF, Ouyang F, Men QY, Ge F, 2020. Characteristics
and potential uses of the functional plant Sonchus arvensis L.
Chinese Journal of Applied Entomology, 57(1): 228-234. [#53C
5, BaE, BRIDSF, 1%0T, g, 2020, DIREAEAE S5
AORFIE SN HITERE. W B B2, 57(1): 228-234.]

Tian JC, Wang GR, Zheng XS, Lu ZX, 2018. The effect of sesame
flowers on the fecundity and dispersal ability of Trichogramma
japonicum. Chinese Journal of Biological Control, 34(6): 807—
812. [HMRH, LM, Ak, B, 2018, RN TR
Jr HR 8 25 A R HORE 0 O TR A W Bl R A A, 34(6):
807-812.]

Wang GW, Tian JC, Zhu PY, Zheng XS, Xu HX, Yang YJ, Lu ZX,
2014. Effects of sugar-rich foods on the longevity, fecundity and



- 8- R B H1 244 Chinese Journal of Applied Entomology 59 &

pest control capacity of arthropod natural enemies. Acta
Entomologica Sinica, 57(8): 979-990. [VEEfH, HEH, 4T
FH, FVRRS, IRELE, BIE, Bl 2014, BIREYXY
IR R T T i B AT RE ) s B HUE T, 57(8):
979-990.]

Xing XX, Wang JZ, Qin HY, Zhang XM, Duan LQ, 2010. Biological
characteristics of Orius sauteri and its functional response to
peach aphid. Journal of Inner Mongolia Agricultural University
(Natural Science Edition), 31(4): 47-50 75 &, FHML, i
Y, SRS, BT, 2010, AT/ NAEIE YA B R R RN
BREFRYDIRERNL. NS ARV R4 (HAARIERRD), 31(4):
47-50.]

Xu JJ, Feng HZ, Li CM, Tu EX, Wang L, Li ZG, He J, Guo WC,
2014. Effect of releasing Trichogramma to control the Cydia
pomonella (L.) and Grapholitha molesta (Busck). Chinese
Journal of Biological Control, 30(5): 690-695. [I4 4%, 5444,
ZRA, kR, E22, R, AL, FWI0H, 2014 BHR
IR RIAS R . BN O RBCRATS. A YRR
1, 30(5): 690-695.]

Yang QF, Ouyang F, Men QY, Ge F, 2018. Discovery and utilization
of a functional plant, rich in the natural enemies of insect pests,
in northern China. Chinese Journal of Applied Entomology,
55(5): 942-947. [MiRig, BRFRDY, ['1240C, K, 2018. JLJ7
B AR REAL Y Y G B . N H B BB R, 5505):
942-947.]

Yang QF, Ouyang F, Men QY, Ge F, 2020. Functional plants:
Current uses and future research. Chinese Journal of Applied
Entomology, 57(1): 43-50. [4% R0, BRPHTY, 112%00, Kk,
2020. SIREAHYAVETR A, TR R RS R . N R
7, 57(1): 43-50.]

Yu H, 2016. Attraction of Ahedia srandiflora to Anagrus
nilavarvatae (Hymenoptcra: Mymaridae), an important egg
parasitoid of rice planthoppers. Master dissertation. Zhejiang:
Zhejiang University. [43lT, 2016. FAEAS T8 A X HZR N (14
SHAER. WA 00830, Wil WiiToRe:]

Yu Y, Zhang AS, Yan YH, 1998. Studies on the occurrence and
dispersion of Orius sauteri in relation to ground cover vegetation
in apple orchard and adjacent farms. Chinese Journal of
Biological Control, 14(4): 5-8. [ T4, k%, M, 1998.
ARG /AR 18 R A RIS 3R R AR A ARG R
HEAPIBIE, 14(4): 5-8.]

Zang LS, Wang S, Zhang F, Desneux N, 2021. Biological control
with Trichogramma in China: History, present status and
perspectives. Annual Review of Entomology, 66: 463-484.

Zhang F, Li S, Xiao D, Zhao J, Wang R, Guo XJ, Wang S, 2015.
Progress in pest management by natural enemies in greenhouse
vegetables in China. Scientia Agricultura Snica, 48(17):
3463-3476. [TRWL, 2=k, Mk, BEE, AR, MRE, F#,

2015. H B 3t R N AT . Al
B2, 48(17): 3463-3476.]

Zhang J, Pang DR, Huang Z, Huo HX, Li YT, Zheng J, Zhang Q,
Zhao YF, Tu PF, Li J, 2015. Flavonoids from whole plants of
Lagopsis supina. Chinese Journal of Chinese Materia Medica,
40(16): 3224-3228. [5Kifh, PEil4R, H|IE, BHEE, ZHE,
A, wfl, oIy, B, 224, 2015, B BRI EEI
WATIETT. o E 2 AR, 40(16): 3224-3228.]

Zhang J, Tang RX, Fang HB, Liu XX, Michaud JP, Zhou ZY, Zhang
QW, Li Z, 2021. Laboratory and field studies supporting
augmentation biological control of oriental fruit moth, Grapholita
molesta  (Lepidoptera: ~ Tortricidae), using Trichogramma
dendrolimi (Hymenoptera: Trichogrammatidae). Pest Management
Science, 77(6): 2795-2803.

Zhao J, Guo XJ, Tan XL, Nicolas D, Lucia Z, Zhang F, Wang S,
2017. Using Calendula officinalis as a floral resource to enhance
aphid and thrips suppression by the flower bug Orius sauteri
(Hemiptera: Anthocoridae). Pest Management Science, 73(3):
515-520.

Zhao YY, Tian JC, Zheng XS, Xu HX, Lu YH, Yang YJ, Zang LS,
Lu ZX, 2017. Feasibility of Trifolium repens and Oxalis
corniculata as the nectar resource plant to Trichogramma
chilonis. Acta Agriculturae Zhejiangensis, 29(1): 106-112. [#X3g
e, HERR, FBIUF, 4R, B, BE, BiEd, 8
AR, 2017, T3 0 22 il e 1 Sl W ol MR 0 i) A )
RYRIATHE ST, WA 244, 29(1): 106-112.]

Zhao ZH, Ouyang F, Men QY, Liu JH, He DH, Ge F, 2013. Habitat
management in biological control. Chinese Journal of Applied
Entomology, 50(4): 879-889. [#X454E, RRBHIS, 1'13%I6, X%
M, BOAD, i, 2013, ST M—P PR A Y BT R 9 A
JEJT ). W R 3R, 50(4): 879-889.]

Zheng XS, Yu XP, Lu ZX, Chen JM, Xu HX, 2003. Effects of
different nutritional resources on the longevity and parasitic
ability of egg parasitoid Anagrus nilaparvatae. Chinese Journal
of Applied Ecology, 14(10): 1751—1755. [XRiF4S, TR, B
Bt BREEED, IRZTAL, 2003, ANIR)E FRIR N AR EL NG A K
AR RFE. BFHAR A, 14(10): 1751-1755.]

Zhu PY, Lu ZX, Gurr G, Zheng XS, Donna R, Xu HX, 2012.
Ecological functions of flowering plants on conservation of the
arthropod natural enemies of insect pests in agroecosystem.
Chinese Journal of Biological Control, 28(4): 583-588. [4<F-FH,
E %, Geoff Gurr, #S14#S, Donna Read, 1 WV.%, 1R41 42,
2012, TABRYITESR w9 B3 Kot i b i A S T
P E A B IR AR AR, 28(4): 583-588.]

Zhu PY, Wang GW, Zheng XS, Tian J, Lu ZX, Heong KL, Xu HX,
Chen GH, Yang YJ, Gurr G, 2015. Selective enhancement of
parasitoids of rice Lepidoptera pests by sesame (Sesamum
indicum) flowers. BioControl, 60(2): 157-167.



