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Abstract

Neoseiulus bicaudus, a native predatory mite species in Xinjiang, has demonstrated a certain level of
control against Frankliniella occidentalis, Tetranychus truncatus, and T. turkestani. In actual field
conditions, these prey species often co-occur in mixed populations. The presence of minor prey may
interfere with the control efficacy of predatory mites on the major prey. Since T. turkestani is the dominant
pest species on cotton and soybean crops in Xinjiang, it was selected as the major prey in this study, while 7.
truncatus and F. occidentalis were chosen as minor prey to assess the impact of their presence on the
control of the major prey by predatory mites. To this end, this study systematically investigated the effects
of mixed prey conditions (with minor prey: major prey ratios set at 1:20, 1:10, and 1:5) on the growth,
development, and reproductive capacity of predatory mites, their utilization of nutritional substances, and
their pest control efficacy. The key findings are as follows:

(1) Effects of mixed prey on the growth, development, and reproduction of N. bicaudus.

The impact of mixed prey on the growth, development, and reproduction of N. bicaudus was
investigated through the construction of two-sex life tables. The results showed that compared with
predatory mites feeding solely on adult female 7. turkestani, those feeding on a mixture of adult female 7.
truncatus and T. turkestani (at a ratio of 1:5) exhibited a 9% reduction in immature period, a 10% reduction
in mean generation time, a 24% increase in adult female survival rate and intrinsic rate of increase, and a
population growth rate 7.59 times higher than that of mites feeding on a single prey species. Additionally,
predatory mites feeding on a mixture of first-instar nymphs of F. occidentalis and adult female 7. turkestani
(at a ratio of 1:5) exhibited a 48% increase in egg production, a 39% increase in adult female survival rate,
a 37% increase in intrinsic rate of increase, a 7% reduction in mean generation time, and a population
growth rate 24.11 times higher than that of mites feeding on a single prey species.

(2) The impact of mixed prey on the nutritional composition within N. bicaudus.

The study investigated the effects of mixed prey on the nutritional composition within N. bicaudus by
measuring the protein, soluble sugar, and lipid contents in predatory mites fed on mixed prey. The results
showed that compared with predatory mites fed on a single prey species, those fed on mixtures of 7.
truncatus adult females and 7. turkestani adult females at different ratios exhibited stable protein content.
The highest soluble sugar content (2.23 = 0.54 mg/g) was observed when the mixed prey ratio was 1:5,
while the highest lipid content (38.55 + 3.63 mg/g) was found at a ratio of 1:10. For predatory mites fed on

mixtures of F. occidentalis first-instar larvae and 7. turkestani adult females at different ratios, the highest



protein content (88.31 &+ 2.52 mg/g) was observed at a ratio of 1:5, whereas the lowest soluble sugar content
(1.00 £ 0.18 mg/g) was recorded. No significant differences in lipid content were detected among different
ratios of this mixed prey.

(3) The impact of mixed prey on the control of 7. turkestani by N. bicaudus.

In greenhouse cage experiments, the efficacy of N. bicaudus in controlling T. turkestani within mixed
prey populations was evaluated. The results showed that, compared with controlling 7. turkestani as a
single prey species, the predatory mite N. bicaudus was able to effectively control the population of T
turkestani in mixtures with 7. truncatus, achieving maximum control efficiencies of 65% (at a ratio of 1:20),
68% (at a ratio of 1:10), and 64% (at a ratio of 1:5) for the entire population. Additionally, N. bicaudus was
able to control the population of T. turkestani in mixtures with F. occidentalis, with the highest control
efficiencies for the entire population reaching 72% (at a ratio of 1:20), 74% (at a ratio of 1:10), and 85% (at
a ratio of 1:5). Additionally, the presence of mixed prey did not significantly affect the number of 7.
turkestani controlled by the predatory mite.

In summary, under mixed prey conditions, N. bicaudus is able to obtain a more diverse range of
nutrients, which positively influences its growth, development, and reproduction. Under these conditions,
the population growth of the predatory mite is significantly enhanced. In greenhouse release experiments,
the predatory mite effectively controlled the population of 7. turkestani within mixed prey communities,
and the presence of secondary prey did not compromise its control efficacy against the primary prey. These
findings provide theoretical and technical support for the biological control and integrated management of
pest mites in Xinjiang.

Key words: Predatory mite; Mixed prey; Growth and development; Nutritional composition; Biological

control
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Abbreviation

2B Full form

4 X Definition

FSPtu

PN FMPtr-tu
i’

FMPoc-tu

The population of N. bicaudus fed on a single

prey species, T. turkestani

The population of N. bicaudus fed on a mixed
prey combination of 7. truncatus and T.

turkestani

The population of N. bicaudus fed on a mixed
prey combination of F. occidentalis and T.

turkestani

LB — 5547 - L S 2 il
R IR B/ g e e

DA TR g 1t L HC B 4H
W B IR B/ I R

DAV £ ] L 1 - - H 4
gl B PR UL B /) g e

SPtu

Y MPtr-tu
Y]

MPoc-tu

The single-prey group of T turkestani
The mixed prey combination of 7. truncatus and
T. turkestani

The mixed prey combination of F. occidentalis

and T turkestani

B 1 L i A
AR PR G 7 4
REBEWAS
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B 1T XEGE

1.1 XKEESEREYIMGE

E CEN R RAEY H B 739 M, EA )Tz, R, A A A R AN
AE R (RILWA, 2016) o BUEGHAL PR TIER) 2 N, 38R 2 1
SRR G, A ARSI L 2 R EUHE IR, XL A N i ot A T U
KRB R T Hbhk (FRALAESE, 2019; ZAl0EE, 20210 o BEICAATTEE b5 3R LR A
AT RFSERAE DB I6 TN o

AVBTIE 2R B AR TR B B R B AR Y O R A A Mok e ) B R R A
Y, $em A 07 . IEMITE IR SR A2 AT 5) T R R B A R
H5ERKRR KRR N NEFEMEREBE R SR a M ORE R B, iR B £t 2
—REEWEYIPIE TR, EIEHHE RTINS E MRV . Bilan, & AR S Uk
WPEON, SR I F SR, XA T E R, R T AES T (R
BERREE, 2009) o 42K, EPBTE CHUAST T V2 D). Bilan, faRIRIREE Trichogramma
dendrolimi {E R — PP 8 B 10 U0 B3 AR M, MR T 32 B T Py 96 W 50 K Spodoptera
frugiperda. £ KR Ostrinia furnacalis %555 HPT6, 2 EFRTIE 10%-28%, KKK
TERFEEZEE (Kenis et al., 2024) . ZFINSLH Harmonia sedecimnotata {FN—F4f
BERE, P B IR ARSI ER, SRR R AT DA B8 T3 b sk
A/ 2R 2518 (Boopathi et al., 2020) o B4k, BTN Neoseiulus barkeri
VERN— PR Sl B, A Rl & 2 M, I8 REAE 2 AP 2 A S A AT .
WY IREEIL S N 27°C HIREE A 75%H,  FLME Ao i A0 275 10 5 0 o) 2% 2 i) B 185 sy H
R Ak 10.35 kA0 12.82 3k (A%, 20200

R ) AT LD A 2 AR 2 (R AR, 6f AT R B ANV Ak R PR B IR ) 2B R L
AT LUl A B OB T, MR THE R RS A~ &, I8 Reild 5]
NP A R R OB TRON T B8 ) R B Rz il 35 L, AT R T AR S8 SR m SOGRE
P H4h, REERBEAT PG AR, ERERERITEF N E. X
FhBITIE 7200 5 AR, HRA BT RENE . ROV REAE BRES RGN AAH
FEIEMRE ST, AR 2N 75 2RI SEATRE A o B LR N R AE AN S A R B AE PR ia
Bl R AR RN A P A A U 220 . AR B T3 SOl R A2 7= J1 A mT e 221k,
RESEIMA T i Wi KAk, RN IR S 2 2 2E B RbE . B, T EWPiia e
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ARFRAWFFORE S T RAR R, SRS RG R A e g B R SC 2, Hoy,
R B W E O SRS —, BRI R R RGN E, Bevs A REz#
W5 22 P RO SR, AR IR IE ORI A R AR, AR SE R —
AR IR o

1.2 {HRWEEEETHNA

Tl B2 — 28] DLDURE & 3 R Ol ) D B RO 28, A0 55 4 22 1Bt (Phytoseiidae )+
FHEEL (Ascidae) AIHIEEL (Pyemotidae) 5. HAEWE A XA £ o, R, %] 55/
MEL, HMEETREHFD ) , #Ewsineh, AKkE0E, K H®, il
TR, I H BRI RS ALRAE, B2 N T ARl T S N U v (B
FAEGE, 2013) o bAHh, ERr A EWIATRRE TR RAMS, A KRR, it
BEBORBOE | skt . By B8l S se UM i in s, SRS R G
RS BG4 B R (Van and Bueno, 2003) . fEE HZEAEHF, HEWHY6E
HUR— PO AEMIB R F B, HREE R REBERNEM, Rl E 2kt 75 R A
BRIRN, FFESEERN S 1 RAFREL (B REAIXIPR, 2011) .

1.2.1 HEERASE YR aP RN

VERIR TR E 2 oA 2 WAGRYEERE, iRl &2kt Btasgiit,
SRR FAEZRNR T 91 J&. 21X 2709 Ff (Demite et al., 2014) . £ 3 [ 1E 22
BHOME TSRS FE, CUBRMMER 15 8. 307 #1222 (Wuetal, 2010) . H
AT 37 AR 20 BRI AT 22, B F5 D0 BNl Neoseiulus californicus B2 IS
BN W A T IQEE 2 W Amblyseius swirskii 55, X G FELM AR 7Tz s (B
AT, 2022) o IR LA I 1) 32 B RUS AR g B AR mLAE N R L (X
and Zhang, 2015) , @ EOX LT HUF B TR E Hids i 3 e . MR a B
ZHHERE, BT EEANFE R, MEEA, TEHMGE. X ERE A 15HE 22
HEAEMPEHRAZ TN HMME CGEARSE, 2009) o 5 20/ E A as ) B
RE A% ol 0 A0 25 % BRI R RS, AR PR G A7 48, [R) IS BT T AR 7 i BC) ot B AN 22 4k
X — 4 A RCR ol S A 2 i SR BN UE, W1 Fan AT Petitt (1994) . McMurtry 1
Croft (1997) . Messelink 55 (2008) PLAARARSE (2015) HIWTIT. 220 1)K LA
FANELAE Y HAL KRB ST R SRt 1 B, RSB A T B T RS AT
Fr AR il L2 52 3] 7R )2 A, RO AE BT VR S — A L RGER

T E AT TAE R — N BT T 2 P AR FH = 3 A il 2, X EdE 51 N E
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AR B RE 22 op . BN SRR A S R, DL N 2l R BB R
MBI SHET (FRTESE, 2021) o BEHEGINIRE 200K 50™ it B EOR SN
AR FEAE R B85 o () 7 1 MBIV R G RR IR AN 5T . B 20 4 80 -AGHE, HHE 5
AN T Z RS, Wve )7 8 EW Tphlodromus occidentalis . 4 K] /NEZZH Phytoseiulus
persimilis TR HT /NG Amblyseius fallacis %5 (ERUREE, 2021) . L4, FEEK
W7 BB EWBEE SR SRS, VLR B2 Amblyseius eharai 55 = FL2%
W% Euseius finlandicus )& IR 2L Euseius nicholsi 5%, TR H TAEMPIET (K
Wi, 2022) o IXECHEZEEFERTRE N A, AMUFF T IREEYBTE B RBOREE,
A T3 AE BTG R A AT R

Fathipour 55 (2020) &I, 7 25°CHIMERAF T, W IRBE 220 0T — BE M1 Tetranychus
urticae I B A8 0 8L, HO OF ) HAf & B ATk 26.83 K, & 8611 H Al & =00 19.89
ko BAEE (2017) 78580 AL ) 38 AR S AN Ay HH BRSO M 3 /N 22, A Ricds o] 1 i
i 25 Y B RIS K o Fraulo A1 Liburd (2007) 738 B R ERH PRI, D&
FETBOM P /N 22t BV AT A 2507 97 F g 4 AR K8 52 — B 42 55 o 72 iR 2 2 VPR I 26
5, 1% 40-300 Sk/m? BFUREICE FE RO B /N Ez i fe /NI 2 N IR LD B B I
BRAEHIESR A 15 SLLLF (Hansen, 1988) . Hessein Al Parrella (1990) &I, EIK
BN AT R JTCET /N2 W Neoseiulus cucumeris X317 A8 &1 2 (R0 B &40 T3 fe2H . 4E
WA AE TR TR I N TR TRE, AMM R R s 2 A B, b RR R O A
AIRFEE R R . A B TR ARNEOR (R 3E 5, R 2RI AE AR 7 va vh B4R R R Bk ke 32 3]
HA.

1.2.2 WEF/NZEEa Ik

WEHT /Nl je — MR E A TERZE, B 2013 SELERT SRR AP RT3
XTI R G N, R B N AEYIDTETE ) (EIRIESE, 2015) , BREH
WAz 22 FhE B, an A BT 0 Ry B\ Bemisia tabaci FAE#] Yy Franklinilla intonsa
S (HEI7SE, 2019; #EMRAE, 20200 .

MRHT /NI A K BB . G, A EEY YRR . H
FER B METHIRE A 26°C, & HIHANRE AN 20°C-35°C, (HAEH iRk &R (i 46°C)
SFAFT, HONEAL R, JEFEI (KIS, 2016) « JGIRTIIH, 12-16h Nk
FECIERT 2, A R Ed KIS KA FIE (GREREE, 2016)  fEAFZ MY
H, SEG BRI B BN, il iRt T d A KB ES L T,
Fanmt TR RS, NAESHIE (RS, 2018) . MEWIRALRE,
IZA R R ARG, ARTEOR, R Re g sE: IR B ARSI, AR RLAE DN,
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Bl RS B N TP, SRR, (HIgghdfEA e, Mere /14
HHET % (Suetal,2019a) . 1HJE &E&WE Trophagus putrescentiae 15 REASEY), 7] &
IR AT B ) B I TR e i e N B R A A R, R EES TR EY (Su
etal, 2019b) o 534k, FEAEVIBIA T, EH IR A BRI, PLai 110
B 1:20 CUROBERO 195 s TBOBUR B /N2, LB 3LATIA 50%LL | (FE 5%, 2019);
FERAEFEEIN, ALK T SR 5 1% 40 S WA 0 DL 9B Biie RO (RFIESE4E, 20200 .
AL, 2 B i A BN RIS AR AR, B AR P A A B Ak, H O
gt ) O S R T R L, ARy LR B R B (R AR, 20200 o Al B WLED)
TBVEAEE] SN, 0P H W R E S R T e R Ok s, 2022) o WUEHT/D
e H T BaEE Y, Hiia e rlE 6.1 k/H, BL1: 1 0a s R, By
BROR B (B, 2023) .

1.3 Ja¥Ix REHI 2R

BV 5 R MBI Z TR, MU A EREMERKE, B5EFR
Yo I3RS B VIR 5% o JEW 2 2 A DU S AT e Ik 2 B4 ) 38 R ) 4 B 5
W AN FL AR A S BE 0 (2RI 45, 2016) B4, B 1A EUS 97N H BLER Cheilomenes
sexmaculata FIME R 75 a5 A FEH ) 5K, TTHLE oK EF Rhopalosiphum maidis 5=
RAESE, 2017) o W, FBEYREIREY, WRNEMERE. IR AeEtE e &8, SR
W R E P S A i AR BE ) B R S (Thompson, 1999) o IXFhAHH.
VERIAMGE N 7 REUR AEAF AT, il SAALHHE— 2 7R ES RGN AR
[ ()P HTIRES

1.3.1 J8¥Ix REHH R RSN

AEIRS R AL BRI e 2 T3, Hrp RIS 2 R E R R E 2, ANF
DRSS RIATE . AT RIBAELFIAF 2257, B DU T AN RSB E Y, REGH 2 B4
AR AN, AR OREE S REE S KR AT, SRR aEReR. S RHIE KA
BN EERR AR, S SEREUNE KA & KR B aE s A, XA A
Y5 R I8 A EIE NS R T REH R AR (REIRSE, 2024) o MEYINIAT ks
Pk, GNP S AR K IS REIRE 7T, A I IR RE R A, JRas & khe . i,
HE S D (XD EE AR B R BIL A1) 2 PR e Al 6 OB, AT Bk il R O 2 SR (Vandermoten et
al., 2012) . PRS- 5 R AL 8] YA HIE N il B ORI R N R . A K IRE
RO REA, RECATREREA R E SR, TS I EAL A S (R B A S, 35X



