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Screening of cultivated soybean resources with dual resistance
to common cutworm and fall armyworm
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Abstract ; [ Objectives ] The purpose of this paper was to evaluate the insect resistance stability of cultivated soybean population
materials, and to screen soybean resources that were resistant to common cutworm( CCW ) and fall armyworm( FAW). [ Methods ] By
analyzing the insect resistance results of 180 cultivated soybean materials to CCW in 2008,2009,2013 and 2014, materials with high
resistance or susceptibility to CCW were screened out and then were used to further evaluate the resistance to FAW by forced feeding
test. [ Results] The soybean resistance to CCW showed a significant positive correlation among four years. Based on the results of four
years, 12 and 18 soybean materials were uncovered with high resistance and high susceptibility to CCW ,respectively. Eight of these
materials were further used to evaluate the resistance to FAW. The FAW larvae fed on ‘ Longyanqiuwudou’ and ‘ Chunheidou’ were
smaller and lighter,while those fed on ‘ Nannong 89-29° were the largest and the heaviest. It suggested that ‘ Longyanqiuwudou’
and ‘ Chunheidou’ were resistant to CCW and FAW,but ‘ Nannong 89-29’ was susceptible to the two pests. [ Conclusions ] The
resistance of soybean to CCW remained relatively stable. Two CCW and FAW-resistance materials and one CCW and FAW-
susceptibility material were obtained. The study provided new germplasm resources for insect-resistant breeding of soybean.
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Table 1 Grading criteria of resistance

PSS IR bRE Ptk PSS IIERbRE PR
Resistance grade Grading criteria Type of resistance Resistance grade Grading criteria Type of resistance
1 <x-1.58D =L HR 4 x+0.5SD~x+1.5SD &S
2 %=1.55D~x-0.55D R 5 >x+1.55D ik HS

3 %=0.58D~%+0.55D T M

Ve FEIRSD R, HR RS HS A IR 50 e T ERR. F .
Note ;5 ; Mean; SD ; Standard deviation. HR, R, M, S, and HS represent highly resistant, resistant, mediate , susceptible, and highly susceptible,
respectively. The same as follows.
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Table 2 Descriptive statistics of insect-resistant data of the cultivated soybeans in 4 years

Ay 4y U f/ ME/ mg HMERKE/ mg YR EBE/ mg i RS B % I GsA% 51/ %
Year Minimum larval weight Maximum larval weight Mean larval weight Standard error Coefficient of variation Broad-sense heritability
2008 86.67 568.33 264.16 6.98 35.48 69.37
2009 81.75 599.08 312.29 8.57 36.83 77.24
2013 52.67 467.50 199.45 5.15 34.63 68.45
2014 67.00 420.50 218.02 5.43 33.40 91.92

254 Synthesis 99.11 404.10 248.48 4.82 26.03 85.60

RI HEAERF4IERRERNKESTEST(ANOVA)

Table 3 Combined analysis of variance( ANOVA) of insect-resistant data of the cultivated soybeans in 4 years

AR HIR Source of variation [ FHE Degree of freedom 77 Fl Sum of squares 75 Mean square F {f F-value P {& P-value

5% Environment(E) 3 727 283.64 242 427.88 27.59 <0.000 1
K Material (M) 177 4703 996.47 26 576.25 3.02 <0.000 1
W SR EAE ExM 530 7151 511.18 13 493.42 1.54 <0.000 1
{2 Error 708 6 220 961.09 8 786.67

S S5 Total 1418 18 803 752.38

x4 BEXEBREIFRBLEEERNBEXSHT

Table 4 Correlation analysis of the insect-resistant data of the cultivated soybeans in 4 years

L2 2009 4F4) iU 2013 4F4) LT 2014 4F4) iU
Index Larval weight in 2009 Larval weight in 2013 Larval weight in 2014
2008 44 T Larval weight in 2008 0.393 ** 0.302** 0.298 **
2009 F4)j HUHE Larval weight in 2009 0.405** 0.329"*
2013 44 H1TE Larval weight in 2013 0.571**

Note: ** P<0.01.
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Fig. 1 The number of materials of five resistance grades in each year
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Table 5 Resistance grade of the cultivated soybeans to common cutworm( CCW)

FAE DTS RE YW YAV 4 AP PR
*/T*‘JF Resistance grade in each year Synthesis Resistance grade count of 4 years
Materil 2008 2009 2013 2014  gadeofdyeas pp g M g Hs
PI 227687 HR HR HR HR HR 4 0 0 0 0
KEBT Daheidou R R HR R HR 1 3 0 0 0
Y 3 Mayidan R R HR HR HR 2 2 0 0 0
oK% 5. Longyangiuwudou R HR R R HR 1 3 0 0 0
7542 BB Donganheidou R R HR HR HR 2 2 0 0 0
Bl F ¥ % 5 Qiongshanxiawangwudou R R HR R HR 1 3 0 0 0
HE HH # Gaoyaowuyuehuang M HR R R HR 1 3 0 0 0
#8 B 5. Duchangnidou R R HR HR HR 2 2 0 0 0
@K /NE T Jianshuixiaoheidou HR R R R HR 1 3 0 0 0
B RL2E E Jinxianzaochadou R R R R HR 0 4 0 0 0
#2275 Chunheidou R HR M R HR 1 2 1 0 0
IIfi 225 Linheidou R R R HR 0 4 0 0 0
MABAMEF L Zongyanghouzimao HS S S M HS 0 0 1 2 1
PRBAK A K Shuyangdabaipi M HS S S HS 0 0 1 2 1
{5 /HH &5 Mianyangbaimaodou S M HS HS HS 0 0 1 2 1
EF-/NF 25T Suipingxiaoziyaoheidou M HS S S HS 0 0 1 2 1
. FH75 & Geyanggingdou HS S M S HS 0 0 1 2 1
MIT S Linjiangheidou M HS S S HS 0 0 1 2 1
HRERATHFF Huimintiezhugan M HS HS S HS 0 0 1 1 2
Ri4% 89-29 Nannong 89-29 M HS HS HS HS 0 0 1 0 3
# Chundou S S HS HS HS 0 0 0 2 2
L5675 Shangraowanging HS M HS HS HS 0 0 1 0 3
R 4w Jianliniumaohuang S HS S S HS 0 0 0 3 1
24 =W /N T Zhijinsanjiaxiaohuangdou HS S HS M HS 0 0 1 1 2
75 /N3 Livhexiaoyeqing HS HS HS M HS 0 0 1 0 3
JETET 5. Jingdehuangdou HS S S M HS 0 0 1 2 1
4x#8 K Jinhuadadou S S HS HS HS 0 0 0 2 2
K4 # Dajinhuang HS S HS HS HS 0 0 0 1 3
585 75 Edou 7 M HS HS S HS 0 0 1 1 2
i1 21 5. Hengshanhongdou HS S HS S HS 0 0 0 2 2
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Fig. 2 The evaluation of some CCW-high-resistance and -susceptibility soybeans resistance to fall armyworm( FAW)

ASRIAMETE 2 d % HLES3HT The larval weight of forced feeding for 2 days;B. 5RiAMEFE 5 d Y% K FE 44T The larval weight of forced
feeding for 5 days; C. 30 BRI RIESE 5 d 105 H 5177 Mk 4 L The FAW larvae feeding on the extreme materials for 5 days. ZR O fF T 5
PURSCR R ) A1 ), 21 (A T 40 36 5 SRR SR K (19 A1 8L, The green columns represent the material with high resistance to CCW , the red
columns represent the material with high susceptibility to CCW.

CK R HARPEL, C144,C198,€204,C208 20510 “ Bk 89-29" MBI MAFM T8 < Wk PR H B2 ; €201,€170,C178, €028
SrBIh P11 227687 ‘IR HERT  WAFKSF . CK represents insect forage. C144,C198,C204 and C208 represent ‘ Nannong 89-29°
‘ Mianyangbaimaodou’ ‘ Zongyanghouzimao’ * Shuyangdabaipi’ , respectively. C201,C170,C178 and C028 represent ‘ PI 227687’ * Linheidou’
‘ Chunheidou’ ‘ Longyangiuwudou’ , respectively.

ANRNG FhEFR R Z 573 5.3 (P<0.05) . Different lowercase letters indicate significant difference at 0.05 level.
A \A
3 i

RHIFELRG 4 AFREX RSB AP E SR S8 12 0y S TRHSCRO A R SRR 18 175
RIS R GARL, FEIX 12 M HTRIECRR AR, < PT 227687 L #4118 A 7R SURE Ik K 23
RV ORI A R | B R | R R R R RS R S 2 B Y 9 4R
() B IRV Z5 A5 PP WA SO bt BRI OK S i P s e R AR e L ARBEST e, PT 227687 X
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