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Effects of Three Spray Adjuvants on Reduction and Synergism of Herbicides in

Spring Soybean in Northeast China
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(1. College of Agricultural, Northeast Agricultural University,, Harbin 150030, China; 2. Plant Quarantine and Plant Protection Station of Jiusan Adminis-

tration of Heilongjiang State Farms, Heihe 161441, China)

Abstract: In order to reduce the use of herbicide and improve weeds control effect of spring soybean in northeast China, on

the basis of 25% reduction of commonly used soil treatment agent and stalk leaf treatment agent, 3 kinds of spray adjuvants

(organosilicon adjuvant Shibeifeng, surfactants adjuvant Jijian, and plant oil adjuvants Sujie) were added respectively, the

effect of three adjuvants on herbicide reduction was studied. The results showed that 3 kinds of spray adjuvants had excellent

control effect on weeds, the control effect of fresh weight and plant was as high as 90% , there were no significant difference

between 3 kinds of spray adjuvants and check. Shibeifeng had the best control effect on Gramineae weeds and broad-leaved

weeds,and the highest fresh weight and plant control effects were above 90% for both types of weeds. The control effect of Su-

jie on fresh weight of gramineous weeds was the highest (94.2% ), but the plant control effect was the lowest (86.7% ), the

control effect of Sujie on fresh weight and plant control of broad-leaved weeds was about 86% . The control effect of Jijian on

gramineous weeds was similar to Shibeifeng, the control effect of Jijian on fresh weight and plant weight was about 90% , the

control effect of Jijian on broad-leaved weeds was slightly lower than that of Shibeifeng, and the control effect was about 85%

. There was no significant difference in the biological characters, yield and yield of soybean with plant height, pod number and

100-seed weight by 3 spray adjuvants Jijian had the greatest impact on the yield, increasing yield by 4. 47% and efficiency by

3.43% , followed by Shibeifeng, increasing yield by 1. 6% and efficiency by 2. 12% ,Sujie did not increase yield and efficien-

cy. The addition of spray adjuvants in application of herbicides has the effect of reduction and synergism, the experiment pro-

vides a reference for popularizing the technology of reducing herbicides.
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Table 1 Design of test reagent
b3 it H 1] Jiti 25 &
Treatment Spraying date Dosage of pesticide/ (kg+hm =)
JIEES 05-02 90% LHREFLI 1. 65 +75% BEMYM il /K /3 H0RLA 0. 032 + A% 0. 075
Shibeifeng 05-30 250 gL~ UGB MK R 1.8 + ZRIAHA 2. 25 + il f%5 3 0. 075
06-20 25% F BEEHFLM 0. 45 + Mt 0. 075
W 05-02 90% £ EREFLIM 1. 65 +75% WEMMi /K 43 BIORE A 0. 032 + J#{dk 0. 225
Jijian 05-30 0.250 kgL~ GBI EE KR 1.8 + IR 2. 25 + i 0. 225
06-20 25% M EEIHFLIN 0. 45 + 34k 0. 225
AR 0502 90% L HEEFLIM 1. 65 +75% WEWYffi 7K 43 H0RE) 0. 032 + FLHE 0. 100
Sujie 05-30 0. 250 kgL~ JURE G S BEK A 1. 8 + R kHA 2,25 + 4 0. 100
06-20 25% WS EEEHFLIN 0. 45 + 334 0. 100
H R 05-02 90% £ HEREFLIM 2. 20 +75% WEW A FE K 43 Ok 0. 04
Conventional 05-30 0.250 kgL~ SRR EBEK ] 2. 50 + KA 3. 00
06-20 25% WS B FLIN 0. 60

1.5 RS
G s 73R SPSS 17. 0, 1M AT &= 1 22
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Table 2 Controlling effects of three adjuvants on grasses, broad-leaved weeds and total weeds (%)
ARAFE} Gramineae [i# M%) Broad-leaved S B Total control

) - fif FH R - i 7 54 . i 7 54

b3 FRBL i PREH L ] FRBTRL )

Fresh weight Fresh weight Fresh weight
Treatment Plant control Plant control Plant control

control control control

15 d 30d 45 d 15d 30 d 45 d 15d 30 d 45 d
JtifE 3= Shibeifeng  82.1 aA  90.1 aA 92.3 aA 83.1aA 92.3 aA 91.9 aA 82.2 aA  90.8 aA 92.1 aA
#fd Jijian 81.4 aA  89.8 aA 91.6 aA 72.5 aA  85.7 aA 84.4 aA 78.8 abA  89.2 aA 89. 8 aA
HHE Sujie 78.1 aA  86.7 aA 94.2 aA 77.1 aA  85.7 aA 86.2 aA 78.0 abA 88.1 aA 91.7 aA
0 Conventional 73.3 aA  90. 8 aA 93.3 aA 74.4 aA 85.7 aA 88.5 aA 74.1 bA  90.8 aA 91.3 aA

AR R/NG FBEF R A ) 22 54 b 2 (P < 0. 01) s i 3 (P <0.05) , R,
Different capital and lowercase indicate there exist extremly significant difference( P <0.01) or significant difference (P <0.05) between different

treatments. The same below.
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Table 1 Control effect of three

adjuvants on gramineae weeds (%)

# Echinochloa crusgalli

WP Eriochloa villosa

Ab 3 PRBIRL e TR A% BB AL i T A%

Treatment Plant control Fresh weight control Plant control Fresh weight control
15d 30 d 45 d 15d 30 d 45 d

Jififi5 = Shibeifeng 81.2 aA 89.6 aA 92.1 aA 83.4 aA 92.5 aA 75.3 aA

A Jijian 81.0 aA 90. 8 aA 92.2 aA 89.3 aA 90.2 aA 90.9 aA

A Sujie 76.9 aA 86.2 aA 94.3 aA 81.2 aA 88.7 abA 81.1 aA

HHL CK 73.4 aA 91.9 aA 94.0 aA 64.2 aA 85.8 abA 76.8 aA

2.1.3 st & EAFGRG Y miFRA A, BEEPTRL, BEAE] 90% |, Pl X AR e B U AR,

3 g 55 W70 -5 ML D24 Ak B S 25 RO T
B8 24, i 7 B R A B 90% Zity, AR 45 %) 2
ol )5 0 d -, 6 T 5 ORI B R0 % 90% LA
WAL AN ELE B A 1S d IR 7 b R B S8, kBl %
EEAF] 60% ,HB|ZE0T LB 45 d B, B AU R
i, IR E 90% o 3 TS5 B X 15 SR SR B Al 22 ,
HR R SIS i T D17 2R AR 7 A8 e B R A A, B
PR BT R 88. 3% , fix iy F FL BT AL 83. 3% , W K5
W75 250 e 72 B S A R BRI AN D 2 Ak B, B 2804 B
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SERIEARF, B2 90% Zi A, % %8 2K [ R e 22 WY 2
A, BRSO S R N 47. 8% F167. 2% o Xf
BRI SRt B By 8 A g S A, B 90. 2%, Bk
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SRR B Rk e 22, B 15 d BRBRU R 46. 1% ,
KM AL P A5 d BETE R 71 6% o R AR
FHEEA 15 d BIROREAR

M R R ERIR

Table 4 Control effect of three adjuvants on broad-leaved weeds (%)
AeHHAY AR KR it U HH
Weeds type Weed control effect Shibeifeng Jijian Sujie CK
EEE S FRBIE 15 d 74.1 aA 54.2 aA 60. 6 aA 52.2 aA
Sonchus arvensis RBI%% 30 d 88.3 aA 79.9 aA 81.2 aA 87.0 aA
Tk 45 d 83.3 aA 55.8 bA 62.3 abA 61.4 abA
HBEH BRBFE 15 d 71.3 aA 56.9 aA 65.6 aA 57.5 aA
Fallopia convolvulus TRBT%L 30 d 91.3 aA 86.3 aA 82.9 aA 82.5 aA
ff T [5%5 45 d 93.9 aA 88.6 aA 89.4 aA 88.7 aA
J A i BRBPTRL 15 d 80.2 aA 75.0 aA 68. 8 aA 86.5 aA
Amaranthus retroflexus TRPTRL 30 d 88.7 aA 75.0 aA 85.6 aA 88.8 aA
fief T [5%5 45 d 91.9 aA 91.6 aA 93.4 aA 94.1 aA
IS BRBTRL 15 d 66.4 aA 66.2 aA 68.1 aA 46.1 aA
Acalypha australis TRPTRL 30 d 93.8 aA 88.8 aA 65.0 aA 79.4 aA
fief T [5%5 45 d 79.1 aA 87.2 aA 90.2 aA 71.6 aA
23 BRETRL 15 d 71.7 aA 47.8 aA 63.4 aA 66.7 aA
Stellaria media RBI%E 30 d 90.0 aA 55.0 aA 91.9 aA 81.3 aA
e R 45 d 76.8 aA 67.2 aA 71.1 aA 91.7 aA
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Weeds type Weed control effect Shibeifeng Jijian Sujie CK
# BRI 15 d 86.3 aA 82.9 aA 84.2 aA 80.2 aA
Chenopodium album BB %% 30 d 94. 4 aA 89.0 aA 91.6 aA 93.3 aA
R 45 d 91.9 aA 82.6 aA 86.5 aA 88.4 aA
2.2 3MBEHABRALERNAEREMWRIS 238133 kg hm 7, 37 4.47% , H YR M5 F,

BRI

HIZE S W], 3 s 55 I 590 6 T R KL bR L S
TR E A MR R - LA D 24 00 R LA
BoA 35 25 5o WM X 7 AR A R R A R, O

2300 kg-hm ™ 3977 1. 6% , L EE 5 H BUA Y, B4
B o USI 3 Aol 55 B 501 Uk 25 25% 1) A B L
ENCE RO SN PNR Y N S (N E R A
SEPRIR, BEA D

x5 BHLAEMFERFEMREZHENE

Table 5 Effects of reducing treatments on biological characters and yield of soybean

P N . . ki s L5t L
4h s , BN SR _ , ,
Plant height 100-seed weight Yield Increased ratio
Treatment Pods per plant Seeds per plant
/cm /g /(kg+hm?) compared with CK/%
Jififi% 3 Shibeifeng 97.05 aA 24.92 aA 57.42 aA 20.34 aA 2314.00 aA 1. 60 aA
fd Jijian 97.09 aA 24.52 aA 56.97 aA 21.13 aA 2381.33 aA 4.47 aA
HHE Sujie 94.20 aA 23.41 aA 55.23 aA 20.35 aA 2271.33 aA -0.19 aA
HHL CK 95.54 aA 24.82 aA 59.57 aA 20. 11 aA 2282.00 aA

2.3 3 T ZE RO 25 AL R X K B U 55 A 22 i
1% 6 W1, 3 s 24 Ak B A 25 7 AR S R
ANV E Ak 3 25 50 AR P A, T fE A B,
454.51 JG-hm ™ LR F R 368.2 o6 -hm 2,
T3 2 A e A, o~ 318.5 JG-hm 0 K& A#%
3.5 Jt-kg ™ ITEL BN 3 FESS Bl s 24 Ak BE A K
A REAFI8 000G -hm > 2247, il e , ik 5
8 33470 -hm %, Hiyk iitif5 38 03350 -hm 7, HiHEL
AFA, AT 949. 6770 -hm 2, 58 HURWE 254 IR

Al RS A L R K 3. 43% | i f Ak 2. 12%
FRAE 506 FEAH Y WA AL, 3 Rl B e R A e v
eI 25 Rl i RIS

SR G BE LSS A, AN 3 R B s 25
SRR K T4 4.0 G -kg ™", H RN 25 Ab 1 K 5
3.5 Jt-kg TR WA N 3 ALK G AYY
fiEIL 59 0007C + hm > L |-, 4 fid % 5 AT k9 5257,
ALK 19. 06% , SEERS IR AR IR 15% 2247, W3
o TR RS 2 A PR, 22 RS AR H AT UL

K6 BN AT IR

Table 6 Effects of reducing treatments on soybean income and synergism

WKL 4.0 J6-kg ™ ERAIZ KT 3.5 JE kg !

AP TN 3.5 T kg !

2R A
sl

All the soybeans were 3.5 yuan-kg~

. Reduced by 4.0 yuan-kg ™! and convention

by 3.5 yuan-kg ™!

Herbicide cost

/(yuan-hm ~?)

Treatment

NGLION

Soybean income

Increased benefit

R PNCLI TN 1%

Soybean income Increased benefit

/(yuan-hm~?) /% /(yuan-hm~2) /%
Jiif%=F Shibeifeng 318. 50 8099. 00 aA 2.12 aA 9256. 00 bA 17.30 aA
Bfd Jijian 454.51 8334.55 aA 3.43 aA 9525.33 bA 19. 06 aA
HHE Sujie 334.51 7949. 67 aA -0.05 aA 9085. 33 bA 14. 86 aA
HHL CK 368. 20 7987. 00 aA - 7987. 00 aA -
3 B 255N b 7 AN [ 2 RERP 2 B 5O TR] . Bl

=

I e FE R 3 R 55 BRI XA 45 2R M AR
X /0N SRR AU R 55 B 79) , 3 b Bl 7 o

FRS A PAT A PSR i T 25 i Ak BRSO JE R R
IRERISONBAR, B T S ERAGIPEREE A O, ik S
B MRAE  5 HL B R 3 B A G, BT AR
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