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Damage of Abutilon theophrasti on soybean and its economic threshold
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Abstract Abutilon theophrasti is a malignant weed in soybean field, which affects growth and yield of crops.
Effects of A. theophrasti on agronomic traits and yield traits of soybean were studied by setting field density
gradient series (0, 2, 4, 8, 16, 32, 64 plants/m”). Then functional relationship between different densities of A.
theophrasti and soybean yields loss rate was researched by model fitting method, and control economic thresholds
of A. theophrasti was analyzed according to the economic injury level. The results showed that the plant height,
the number of lateral branches, nodes and effective pods per plant of soybean decreased with the increase of A.
theophrasti density. The yield of soybean decreased significantly with the increase of the density of A. theophrasti .
When the density of A. theophrasti was 2 plant/m®, the loss rate of soybean yield was 10. 77%. When the A.
theophrasti density reached 64 plants/m’, the soybean yield loss rate was 39. 40%. The power function model y=
8.207x"*% was the best in describing the relationship between A. theophrasti and the yield loss rate of soybean.
According to the economic injury level and the power function model, the economic thresholds of A. theophrasti
for chemical control by chlorimuron-ethyl 84% WG, fomesafen 25% AS, fluoroglycofen 10% ME and bentazone
48% AS were 0. 027, 0.007, 0.009, and 0.029 plants/m’, respectively. The soybean yield loss rate was significantly
positively correlated with the density of A. theophrasti. When the density of A. theophrasti in the field was higher than
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0. 007 plants/m’*, it should be prevented and controlled in time. The above results provided a scientific basis for the index

of prevention and control of A. theophrasti in soybean fields.
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Table 1 Effects of different densities of Abutilon theophrasti on soybean growth

THI R R / cm

T przdie 2
I BRAE B/ (B /) Plant height of

Density of A. theophrasti

KE MR /cm
Plant height of soybean

REZMAHL /A

Numbers of lateral

KSR/

Node number

A. theophrasti branches of soybean of soybean
0 — (88.6041.80)a (2.5540.37a (12.8140.37)a
2 (132.25%6.74)a (83.78+8. 09)ab (2.324£0. 28)a (12. 40=£1. 20)ab
4 (116.56749.44)b (82.1043.69)ab (1. 6740. 28)b (12.5140. 67)ab
8 (111. 75%5.63)b (81.03=%4. 74)ab (1. 652£0.09)b (12. 35%0. 62)ab
16 (108.03+4.72)b (77.9342.40)b (1.3940. 10)b (11.31#£1.06)b
32 (107.6542.17)b (77.55%4. 1b (1.552£0.49b (11.32£0.9Db
64 (93.9546.90)c (75.33£7.72)b (1.54=£0.29)b (11.192£0. 78)b

D) R Bl - AR iER L M FUARNG T8 378 48 Duncan [T R R 255K 86 25 5 .35 (P<<0. 05) . R [,

Data in the table are represented as mean®=SD. Different lowercase letters in the same column indicate significant difference at 0. 05 level

by Duncan’s new multiple range test. The same applies below.
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T R E (3 KL BRRAT BB D » 2 1w R
JEE=8 B/ m? [N, BARRA ST (K T L ARG
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Table 2 Effects of different densities of Abutilon theophrasti on soybean yield characteristics

THTJBR % B/ (bR /m®) KA RIEE/ IR/ N TRLE /g 7o/ (kg/hm?) FEER R/ N
Density of A. theophrasti Effective pods per plant Empty pods rate 100-grain weight Yield Yield loss rate
0 (24.484+2.13)a (6. 4940. 70)d (13.9940. 37)a (2 257.18+167. 39)a -
2 (23.58%+1.42)a (7.997+0.69c (13.6140.55)a (2 010. 90497. 67)ab (10. 7741. 90)d
4 (19. 85+4. 08)ab (8. 8740. 26)be (13.2540.78)a (1924, 684146.18)b  (14.69+3. 34)cd
8 (18.60%2.67)b (9. 4440.87b (13. 8140. 20)a (1 868.004198.75)b  (17.3244.81)bc
16 (18.33%4.7Db (9. 21£0. 93)be (13.9940. 08)a (1 782.754246.09b  (21.29+2.87)b
32 (17.85+3.98)b (9.99+1. 100b (13.9840. 33)a (1474.08+157.41)c  (34.80%2.57)a
64 (16.85+1.59)b (12. 5440. 39)a (13.5540. 75)a (1 369. 354160. 88)c  (39.4044.00)a
x3 WREFEESXEFSHEREKHEXE"
Table 3 Correlation between the density of Abutilon theophrasti and yield traits of soybean
sk ﬁﬁ%rﬁ/(%/mz ) iﬁkﬁ?ﬁ@?ﬁ/’l\ IR/ N ﬁ*jfﬁ/.g Fo/
Index Density of Effective pods Empty pods 100-grain (kg/hm?)
A. theophrasti per plant rate weight Yield
PR R/ Effective pods per plant —0.719
25 32% /% Empty pods rate 0.913* —0. 881 *
HHiE /g 100-grain weight —0. 055 0. 059 —0. 248
7t/ (kg/hm?)  Yield —0. 904 0. 881* —0. 939 * 0. 057
FEEJeF/ % Yield loss rate 0. 903 ** —0. 883 ** 0. 939 ** —0.052 —1.000**

1) R BN BORBARRNER B, o FORIRE (P<<0. 0DAAR,

Numerical values in the table are Pearson correlation coefficients.

%% indicate highly significant correlation (P<C0.01).
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Table 4 Regression analysis between Abutilon theophrasti density and soybean yield loss rate

[e] ) A CUEp;x:-

Regression model Equation of regression = F P
ZMEpE%EL  Linear function y=0.459x+13. 409 0. 895 33.995 0. 004
XP¥PR%L  Logarithm function ¥y=8.551In(x)+2. 300 0.929 52.090 0.002
TIRZ T, Quadratic polynomial y=—0.0092%+1. 037x+9. 271 0. 985 101. 460 0. 002
ZLpR%r  Power function y=8. 207 x0-383 0. 975 157. 478 0. 001
Fe% k% Exponential function y=13. 8910 019« 0. 816 17.733 0.014

50
o SLI{E Measured value function

— 214 P %L Linear function

— %K% Logarithm function

— - k%% Quadratic polynomial ,

40 __ =m ¥t Power function -
- - $8¥F %L Exponential function. ~ ~ . -~

PRI/ %

Yield loss rate

20

0 20 40 60

TR/ (Bk/ )
Density of A.theophrasti

B1 WHREESXEFERAENUEG ML
Fig. 1 Curve fitting between Abutilon theophrasti

density and yield loss rate of soybean
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e 7K A3 BBORL R | 25 Yo SRR e B ik K A0 L 10 %6 & FR
S Tk Tl L) B A8 V0 IR A AK R B Bk T JRR X6 1O £
LV EE AR B 2. 06%0.1.22% 1. 37%
M 2.12% . LATHIBRIY 25 fa % R iF Ko v fa.
HRPEALA 0 TR 25 B 5 K S e i R RO R i
FERERY y=28. 207", 71 545 K 5 H 1R B B iR
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Table 5 Economic infestation level and economic threshold of Abutilon theophrasti

R iR 3% A/ A 75 VIR % 23 E/ (bR /m?)
i G JE{F% ) IR AR/ % AU faE /:FJ(:F/ 0 SUFHME/ ’H(/m
Control measur (OG/hm?) Efficac Economic Economic
Ontrof medsure Control cost — infestation level threshold
84 Yo AR B K 438k cloransulam-methyl 84 % WG 260. 00 90 2. 06 0. 027
25 VTR R K R fomesafen 25% AS 154. 00 90 1.22 0. 007
10% Z R BB L fluoroglycofen 10% ME 172. 00 90 1.37 0. 009
48 % K HiMA /K|  bentazone 48% AS 266. 67 90 2.12 0. 029
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