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of soybean on crop yield, the population dynamics of key insect
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Abstract [Objectives] To identify the optimal ratio of resistant (R) and susceptible (S) soybean cultivars that should be
sown to reduce insect pest numbers and maximize crop yield, thereby achieving the maximum possible soybean yield without
pesticide use. [Methods] Different ratios of soybean varieties that were either resistant (cv. Lamar) or susceptible (cv.
JLNMH) to Spodoptera litura were sown (R and S monocultures plus four mixed crops; 90% R and 10% S (9R1S), 80% R and
20% S (8R2S), 70% R and 30% S (7R3S), and 50% R and 50% S (5R5S)), to determine the effects of each seed ratio on
soybean yield, the population dynamics of key insect pests (S. litura and Megacopta cribraria) and insect community diversity.

[Results] There was no significant difference in the number of individual S. litura and M. cribraria per 100 plants among the
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different sowing treatments, but all treatments had significantly fewer of these species than the S monoculture. The insect
community diversity index (H) and evenness index (E) of the 8R2S, 9R1S and R treatments were significantly higher than
those of the other treatments, whereas the dominance index (C) of these three treatments were significantly lower than those of
the other treatments. In addition, the insect community richness index (D) was lower when greater proportions of the sensitive
cultivar were sown, and the richness index (D) of the 8R2S, 9R1S and R treatments was significantly higher than that of the S
treatment. Sowing different cultivars significantly affected the dry weight of grain per 100 plants but there was no obvious
effect on the 1000-grain dry weight. The R and 9R1S treatments had the highest grain dry weight per 100 plants, and this
tended to increase with the proportion of resistant cultivar sown. [Conclusion] Sowing a mixture of resistant and susceptible
cultivars can efficiently reduce the abundance of major soybean pests, and sowing = 80% of the resistant variety
significantly improves the diversity, evenness and richness of the insect community, and soybean yield. Consequently, we
recommend sowing > 80% resistant soybean seed to control soybean pests and improve yield.

Key words soybean; seed-mixed sowing with resistant and susceptible cultivars; population dynamics of insect pests; insect

community diversity; yield; control damage and protect production
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(i.e., monoculture) and seed-mixed sowing
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Fig. 2 Population dynamics of Spodoptera litura (A) and Megacopta cribraria (B) fed on soybean plants of different
ratios of seed-mixed sowing with the high resistant (Lamar) and high susceptible (JLNMH) cultivars
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Table 2 Repeated-measure analysis of variance
(ANOVA) on indicators of insect community in different
proportion of high resistant and high susceptible soybean
mixed sowing fields (F and P value)
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Fig. 3 Value dynamics of insect community indexes of diversity H (A), evenness E (B), richness D (C) and
dominance C (D) in soybean plants of different ratios of seed-mixed sowing with high resistant (Lamar; R)
and high susceptible (JLNMH; S) cultivars
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Histograms with different lowercase letters indicate significantly different among different seeding types of
soybean cultivars by the LSD test at 0.05 level. The same as Fig.4.
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Fig. 4 Grains dry weight per 100 plants (A) and 1000-grains dry weight (B) of soybean plants in different
proportions seeding types with high resistant (Lamar; R) and high susceptible (JLNMH; S) cultivars
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&%, 1999 ), BEPiiEMBR ( Combined resistance
hypothesis ) AR, 75 EAY 5AEH FHIYIE K
A RS = A A P SRR L g E
PEEL 1% ( Sholes, 2008 ), A#F5H, %t
TR EBEZHMRE (H) fS) % (E)
M7, 9RIS Ml 8R2S JRIE K R HAEALH B 2 &
T 7R3S. SRSS {R#%K M S #ifE, H 9RIS. 8R2S
TRFEM R A/ = 2 M ER AR E ., W,
PR B KGR FARFE L GRRE T R it
= 80% A7 | 2 55 K L HORE 5 2 R PR Y
IR, MR HRBHER AR X TR AR
EJE (D) M7, 9RIS Hl 8R2S IRIFAL T &5
F SR5S #1 S HfE, HEmbuafh (R) Brdi tufil
i, FE R, teAh, TR R
HAJEFREL (C) M5, 9R1S, 8R2S IRHEA R
PAMEAL PR FAET 7TR3S. SRSS IRIEM S B4,
H=FZRZERFAEE. oL, Sy K
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G FAR AR T EPUS A R S ERT
80%H FE HUBE VR AR B RRAIG, B I () L34 da o
BE & A BRI, PRI R R BES R e A A,
U, EESAE R EAE 7= rp oR R P R e JaR e R
FRIEES, Brdk il b 2R 3] 80% A A A
FIF 4 i B RBEVE 2R, TR R R e
FI, e AR E G EH

VEYIAS ] ft ARG A A T R i VR =i (7F
HOARAE, 20035 BRASHIAE, 2009) o REZFHIN
A AS ] b A a] 4 AR AR G 2R TR A e
PERZ —. i B E4 (2018 ) BFRXER, &
KRR IR e 2 S5, SOt R A T XL
okt B R T T KL EHER, T
TR R, IWdtm 7 FKk7 8, nlil, fE
Yy R EAMERTA R TG . I KSR HARTE
RIS FAYEC, A R TUMARERR “JRE” &
AN Tz iy, R ] MR AN B KA 46
BRI VE ) 093G 7= BAE o IR 1T LA
Aok e R MU e A Sk S B E R = . anX)
THHAE (2003 ) BFST & BUK RS SRR RS N 6 AR
A BB IARCR, HARE T AR
pNCN 0 N NISNER 7 3 o A 0 | A b3 iR
o BT R e R K G T AN ) BB A A B
Pranfh RS HAREm, 2&E BT ER. H
W R R R R SRR ] R AR b B
9RI1S, VUK EPriiFh (R) SRR N A HRFF
K, HBESTEEBERMSF (S) BiEL
B, H 8R2S. 7R3S Fl 5R5S IRAKAL PG S FALE
VLS L i S| NI ER /S S AT Wi =8 N | a0
PUB SR (R) PR N K E TR RS E ST
SRSS IRAEAT S HfE, {05 HABIRRE AL (9R1S .,
8R2S 1 7R3S ) Z[ETCRE 2SS Al UL, SHum
R KGR IR (JUHE S P SR (R)
di b 50%L 1) AR F RS E AR RE R E ATk
&, HEyrdudfh (R) itk 90%Lh b TR Xt
K MRAFRLEE 3 = SO e, SR SR
(R) HAER) A bR ™ i —2

LEAORE, mbtm A (R) 5B F (S)
P A L ENRRE T, B SPULmF (R) B
FO B B4 e, TR A B TR B AR

U RN 0 i AR A R RO AR e, IR IR
SR /30 A2 2 N By i S I Bk ) 1 s
PE, XPRG R E A L5657 IR R AL 30T
FEF AR AR | BEVR 2R R O R Y
mel, Yy dianFh (R) B HeBilR 155 80%KT,
PR (R) 5Bl aFr (S) FhFIRHE L
Rift, BN KEIREFRE. TR, N
IRB G DR ROR , TESEBRAE P b i
Fi(R) SE A (S) RIERT R R R
i U KT 80%.
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