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Evaluation of the contribution rate of plant protection to summer
soybean production in Zoucheng, 2024

JIAO Yuxia'®, WANG Xianghui'*, ZHU Xiaoming”, LIU Wancai*"

(1. Zoucheng Agro-technology Extension Center , Zoucheng 273500, China; 2. National Agro-Tech

Extension and Service Center, Beijing 100125, China)

Abstract The growth period of summer soybean in the Huang-Huai-Hai region coincides with the synchronization
of rainfall and heat, providing favorable conditions for the occurrence of diseases, pests and weeds. These biotic
stresses have become major constraints to achieving high and stable soybean yields. To objectively assess the
effectiveness of plant protection measures in controlling soybean diseases, pests and weeds, and to quantify
contribution rate to soybean production, a field evaluation was conducted in Zoucheng in 2024. Three types of
treatment areas (strict integrated control, farmer self-control, and non-control) were established in demonstration
fields, and multi-point sampling was used to evaluate control efficacy, yield, and input costs. The results showed
that the plant protection contribution rate in the experimental areas of Zoucheng was 40. 59% , with the strict
integrated control area achieving an income increase of 4 311. 43 RMB/hm’ compared with the farmer self-control
area. These findings suggest that there remains great potential for improving yield and economic benefits through
enhanced disease, pest, and weed management. This study provides a technical reference model for improving
crop protection efficiency in other regions and crops.
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Table 2 Incidence and control efficacy of major soybean diseases in the trial area

K50 FHEEI RS
R Asian soybean rust Downy mildew Root rot
Disease IERiR BIiiR 3R/ % LRIk Bl vA AR/ %6 LR Bl iR/ %

Disease index Control efficacy Disease index Control efficacy Disease index Control efficacy

FEHS B 5 [X. Strict integrated preven- (4. 4940.28)c (78.404-0. 53)a (2. 8240. 26)c (79. 05+1.82)a (2.1840.08)c (72.38+1.13)a

tion and control area
K EHPFX  Farmer self-control area

ZSEXFHRX. Untreated control area (20. 8341.60)a =

(8.15£0. 14)b (60. 3043.59)b (5. 76£0. 18)b (57. 1441. 46)b (2. 69£0. 08)b (65. 80+2. 28)a

(13.4540.41)a — (7.8840.13)a —

1) R B NI+ FR e FISVEOR R A NG PR 2 LSD IR B 22 5 B 35 (P<<0. 05) . T[],

Values are presented as mean==SE. Different lowercase letters within the same column indicate significant differences according to the L.SD

test (P<C0.05). The same applies below.
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Table 3 Incidence and control efficacy of aboveground insect pests in the trial area

IR Mk i Radiet RIES
Kb ER Spodoptera exigua Helicoverpa armigera Riptortus pedestris
Treatment R/ %0 Bl YA RCR/ Y WARR/ % BIARCR/ % R 2/ %0 BRI/ 6
Decrease rate Control efficacy Decrease rate Control efficacy Decrease rate  Control efficacy
JZAG B 45 X Strict integrated preven- (75. 53+ (86. 73+ (91. 46+ (95. 35+ (78. 86+ (82. 26+
tion and control area 2.48)a 3.36)a 0.69)a 0.74)a 1.48)a 1.98)a
&P HPBiIX Farmer self-control area (50. 45+ (65. 13+ (66. 56+ (70. 21+ (50. 85+ (62.05+
3.96)b 1.9H)b 0.58)b 2.0)b 7.7Db 3.9Db
Z5FIXTHRIX. Untreated control area (—68.33+ (—68. 45+ _ (—44.13+ _
2.52)c 8.25)c¢ 5.56)c¢

2.3 AFEBEFHETRENENZERR
MR 4 L dEd R N R E R E RS2
T B 3 AN [ Bl K P B 2% B e A DLt A

B AR T BER/N AR T A AT Bl P X 2R B A
T B 458 X 2B R JEE AR 8 5 A5 s 25 1 X R
DX A B R A R H 22 B B AR i R ke
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Table 4 Occurrence of dominant weeds in the trial area

REHYEARA B TR0 - 5

Ab B P A/ Vo EZ} (=33
Treatment Dominance level Relative coverage Abundance Height

R B X 1 1~2 (-9 =
Strict integrated prevention and control area 2~ b LRI
5~10 B TE

K EPGX  Farmer self-control area 1 1~2 1R L2
25 > B2

5~10 B T2

25 X HRX. Untreated control area 5 >25 ZBRE L)z
>50 Rz HE

>95 RZ Tz

2.4 RBRRAXEFE

XA XK R AT 7 R A A ORE SR BN £
LR IO YE AT, B3R 5 AT, A B 4 XY
FREE R 3 968. 65 kg/hm”; f¢ P [ 47 B % X 77 i

42 467.90 kg/hm*, 25 [ XF BOX /) 7 & K
857.10 kg/hm*, Mt i35 15 ik 50 X 1) 7™ & i
KIAKFHN 78. 40 %, SLPr#A K R A 37. 81 % . 4
] 41 26 3 Ay 40. 59 %,

RS 2024 FRPARERBRTERMAE
Table 5 Soybean yield and loss rate in the Zoucheng trial area in 2024

N7 i/

SEPRRA /Y AR/ Vo HARTTRER/ %

b g 2
AL (kg/m?) Fgg;/(kg/hm ) Actual Maximum Plant protection
Treatment . Yield .
Average plot yield loss rate loss rate contribution rate
JeRg B 15X Strict integrated preven- (0. 40=£0.01) a (3 968. 65+145.37) a 37. 81 78. 40 40. 59

tion and control area
K EPFX. Farmer self-control area
S XAR X Untreated control area

(0.254+0.01) b
(0.09=£0. 00) ¢

(2 467.90488.24) b
(857.10423. 35) ¢
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R6 2024 FRFHAZRBEHEHM
Table 6 Cost-benefit of Zoucheng soybean in the trial area in 2024

OB Foht/ (kg/hm?) FHE/ T B i6 A /75 Z i N LA /78 W78
Treatment Yield Output value Control cost Additional labor cost Increased income
JEAE B $E X Strict integrated preven- 3 968. 65 18 652. 66 1 750. 00 350. 00 12 524. 29
tion and control area
K HPBFX Farmer self-control area 2 467. 90 11 599.13 555. 00 200. 00 6 790. 76
23 FXTRR X Untreated control area 857. 10 4 028. 37 0. 00
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