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Effects of the Riptortus pedestris on Staygreen Syndrome and Yield of Soybean
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Abstract: The effect of Riptortus pedestris on staygreen syndrome ( ‘ Zhengqing’ ) and yield of soybean was clarified in the
greenhouse. Six treatments with the density as 0, 0.5, 1.0, 1.5, 2.0, 2.5 per plant were set through inoculating insects to
soybean plant in the flowering stage (R2), pod period (R4), full seed period (R6). The plant height and green leaf a-
mount, main traits and yield indexes of soybean plants were observed. The correlation between the insects density and the a-
bove indexes, and the differences in different stages were analyzed. The results showed that the effects of inoculating insect
treatments on the growth and yield of soybean plants at different stages increased with the increasing of insect density. Plant
height in R2 stage didn’t significantly increased and there was no staygreen plants occurred. The height, pitch spacing and
staygreen plants in R4 and R6 stages were significantly increased with the increasing of the insect density. The effective pod,
seed and yield per plant decreased significantly with the increasing of insect density. In other word,the higher the insect densi-
ty, the more apparent the staygreen syndrome. The results of insect treatment with the same densities in different densities
showed that the damage degree of ‘Zhengqing’ and yield loss in R4 stages were significantly higher than that in R6 and R2
stage. Meanwhile, there was also a significant positive correlation between the occurrence degree of soybean staygreen syn-
drome and the yield loss rate per plant, that is, the heavier the staygreen syndrome, the higher the yield loss rate. So the effect
of insect infestation on soybean stay green syndrome and yield is not only related to the density of insect infestation, but also
closely related to its damage period. R4 stage is a key period to prevent and control pest infestation. The results provided a
scientific basis for predicting the damage of Riptortus pedestris to soybean and determining the critical period of field control.
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Table 1 Effects of Riptortus pedestris on main agronomic characters of soybean
R R 2 o1 et 30 FARR % B Tnsect density of single plant
Main agronomic characters Insect period 0 0.5 1.0 1.5 2.0 2.5

= R2 73.25 £2.05a 72.11+£2.10a 74.75+0.87a 74.89x1.74a 75.50%0.99 a 75.44+1.89 a
Plant height /cm R4 71.00+£0.22 ¢ 71.75 +£1.28 be 72.44 +1.06 abc74.00 £2.36 ab 73.00 £0. 98 abc 74. 67 £1.69 a
R6 71.60 +1.20 b 72.50 £2.06 ab 74.00 +2.91 ab 74.83 £2.24 ab 76.17 £2.29 ab 77.00 £1.03 a
T R2 15.25+0.48 a 14.83 £0.35a 15.33+0.44a 15.75+0.59 a 15.33+0.41 a 14.41+0.18 a
Node number R4 14.80 +0.51 a 14.50 £0.57 a 14.80+0.51 a 15.14+0.34a 15.00+0.90 a 15.14+0.77 a
R6 14.4+1.03a 14.6+1.29a 13.75+0.73a 15.4+1.60a 16.6+0.93 a 13.8£0.58 a
T R e R2 4.97+0.15d 4.96+0.05¢ 4.95+0.17c¢ 4.94+0.23 bc 5.10+0.17b  5.70+£0.18 a
Internodes length/cm R4 4.44+0.03 ¢ 4.97+0.18b 4.80+0.25bc 4.99+0.08b 5.48+0.10a 5.45:0.32a
R6 4.69+0.20b 4.90+0.17b 5.10+0.11b  4.70+0.37b 5.08+0.28b  5.76 £0.06 a
snt%k R2 0.00+0.00a 0.00+0.00a 0.00+0.00a 0.00+0.00a 0.00+0.00a 0.00+0.00 a
Number of green leaves R4 0.00+0.00d 3.17+1.05¢ 4.00+1.06 be 6.00+0.68 bc 6.33+2.04b 10.67+1.23 a
R6 0.00+0.00 c 1.00+0.45c¢ 0.80+0.48c 1.83+0.91bc 3.17+0.87b  7.00+0.86 a

[FAT AR NE F Rk Ab B ) 22 5 2 (P <0.05) o R,
Different lowercase in the same row indicating the significant difference between different treatments (P <0.05). The same below.
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Table 2 Regression analysis of insect density and stay green syndrome ( the number of green leaves)

in soybean plants in different periods

L 4 CPED B s
Insect period Regression equation R? F P Coincidence model
R2 e e e —_— —_
KR
R4 Yis =0.3976 +3. 7046x 0. 9343 56.9111 0.0017
Linear function
TRER AL
R6 Yge =0.2145exp(1. 3889x) 0. 9853 269. 0052 0. 0001 8

Exponential function

W77 VAR BRIt 8, X AR RO

The regression equation Y represents the number of green leaves held by a single plant, X represents the density of the insects.
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Table 3 Effects of the Ripfortus pedestris on the main yield traits of soybean

FEE R B2 0 A PR 25 B Insect density of single plant
Yield trait Insect period 0 0.5 1.0 1.5 2.0 2.5
JER A R2 14.12 £0.50 a 15.65 +0.62 a 16.00 +0. 89 a 15.66 £1.26 a 16.05+1.42 a 15.49+0.72 a
100-seed weight/g R4 15.91 £0.23 a 13.95+3.15a 13.80+4.38 a 5.39£2.00 b 4.07+£6.33 b 3.57+3.92 b

R6 14.00 £0.26 a 15.39 £0.65 a 14.42 +0.50 a 15.55 +0.65 a 14.09 +0.81 a 15.18 £0.37 a

PARRRT L R2 76.40 +4.31 a 76.40 £4.31a 75.40+11.51a 74.0011.97 a 70.00 +4.76 a 66.80 +10.89 a
Amount of seed per plant R4 73.33£1.76 a 43.50+6.83 b 28.00 £6.73 ¢ 12.67 £5.79 d 13.67 £8.83 ¢d 6.17 +£3.35d
R6 73.80 +£13.56 a 70. 80 +13. 68 ab 61.40 +13. 68 abc 54. 60 +11.76 abc 49.20 +9.23 be 41.00 £6.49 ¢

AR R TERL R2 35.60 £4.50 a 30.83 +4.77 ab 30.50 £5.34 ab  28.67 £4.28 be  24.83 +2.18 ¢d 22.33 £3.45 d

Amount of effective pods R4 31.63+3.20a 13.08+2.34 b  8.67 £1.45 be 8.43 £1.51 be 8.17+1.97 be 5.83+1.65 ¢

per plant R6 34.00 £4. 15 a 29.80 +4.67 ab 28.40 £5.50 ab  23.40 £4.92 ab 22.00 +7.08 ab 16.20 +4.79 b
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Fig. 1 Effect of different density of Riptortus pedestris on the loss rate
of 100-seed weight of soybean
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Table 4 Regression analysis between adult densities and main yield traits of the different Riptortus pedestris

| e
T o e
FEE PR 977 2 Significance test ey it
Insect
Yield trait Regression equation R? F P Compliance model
period
[ER Vi
R2 — — — S —
100-seed weight/g
BRI
R4 Yiymre =17.4589/[ 1 +exp( —2.5003 +1. 8318x) ] 0.9178 16. 7437 0. 0236
Logistic
R6 — — B — —
RIE R IK18 /L
R2 Yoo =76. 4000 +0. 5400x — 0. 50004 0.9923  193.9896 0. 0007
Amount of seed ' Quadratic function
er plant FRELREL
perp R4 Yisns =72. 9715exp( 0. 9986x) 0.9908  429.4567  0.0001 "
Exponential function
— UK BREL
R6 Yimme =75.2952 —6.7314x 0.9891 361.6270  0.0001
Linear function
BRI —PREK
* R2 Visgro =34. 9492 —2.4619x 0.9570 88.9936 0. 0007
Amount of effective Linear function
ods per plant S il £k pRi %L
pods perp R4 Yyesns = 1/00. 1522 0. 1206exp( - x) | 0.9939  646.7060  0.0001
S curve function
R6 — — — — —
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Table 5 Effect of Riptortus pedestris on soybean yield per plant (g)
B2 FARRBE U Insect density of single plant
Insect period 0 0.5 1.0 1.5 2.0 2.5
R2 11.74 £0.52 a 10.67 £1.71 a 10.15+1.54 a 9.65+1.49 a 9.97 +1.00 a 9.83 +0.80 a
R4 12.16 £0.19 a 6.34+£2.01 b 4.82 +£1.36 be 1.61 £0.87 cd 1.66 £1.09 cd 1.29 £0.61 d

R6 12.68 £0.31 a 9.70 +1.17 b 7.26 +0.51 b 8.27+1.56 b 7.56 +1.28 b 7.04+0.85 b
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Fig. 3 Loss rate of soybean yield per plant of different
density of Riptortus pedestris
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