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Effects of Different Phenoxycarboxylic Acid Herbicides on Weed Control
Efficacy and Weed Biomass in Qat Fields

WU Jing-jie', ZHANG Zhao*, DA Bu-na', WANG Hui-wen', SUN Fan', FENG Rui', LI Xin-yue’,
YE Wen-xing', KONG Ling-qi"
(1. Grassland Research Institute, Chinese Academy of Agricultural Sciences, Hohhot, Inner Mongolia 010000, China; 2. Sichuan Jiazi Ecological
Technology Co. , Ltd. , Chengdu, Sichuan Province 610000, China; 3. Sichuan Guoguang Landscape Technology Co. , Ltd. , Chengdu,
Sichuan Province 610000, China;4. Inner Mongolia Agricultural University, Hohhot, Inner Mongolia 010000, China)

Abstract: Herbicide prevention and control of weeds in the field is a common weed control method for field
crops. At present, China’s Ministry of Agriculture and Rural Affairs has not yet passed the registration of any
herbicide on oats. Therefore, it is of great reference and guiding significance to explore the effects of phenoxy-
carboxylic acid (2, 4-D derivative) herbicides on weed control and oat grass yield in oat fields. In this study,
the ‘Zhongcao No. 16’ oat variety was used as the background oat. By setting up 8 different components,
dosage treatments and a blank control treatment, foliar spraying was carried out at the jointing stage of oats.
The fresh grass yield of oats and the control effect of weed plant numbers and fresh weight were measured at the
milky stage of oats. The results showed that the four phenoxy carboxylic acid herbicides had different degrees of
control effects on the number and fresh weight of quinoa and Artemisia, but had no control effect on gramineous
weeds, and had a certain yield increase effect on oat fields. On the whole, 2. 5 mlL and 5 mL. 2,4-D dimethyl-
amine salt, 4 mL and 8 mL 2, 4-D isooctyl ester were suitable for weed control of quinoa and artemisia in oat
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field, and had a certain yield-increasing effect on oat.

Key words: Oats; Phenoxycarboxylic acid herbicides;2,4-D herbicides
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Table 1 Content, formulation, and manufacturer of each herbicide ingredient

I 55 4 A3 A 7 2 LA 3
Herbicide name Ingredient content Formulation Manufacturer
A% BuLuo 85% 2,4-D ik DR Eigil DU 2R B A R

85% 2,4-D sodium salt
55% 2,4-D —HI iR
55% 2,4-D dimethylamine salt

A4 Gu Chu

Soluble Powder
K5l GROBEAL TAHRA A

Liquid preparation

Sichuan Runer Technology Co., Ltd.

Anhui Xinglong Chemical Co., Ltd.

MH Chu Yinong 30% 2,4-D T HR#NER K 7R S IR R A B3 A BR 22 )
30% sodium 2,4-D butyrate Liquid preparation Shandong Xianda Agrochemical Co., Ltd.

77% 2,4-D B
77% 2,4-D isooctyl ester

2,4-DB

Emulsifiable concentrate

FLih RO T A R )

Anhui Xinglong Chemical Co., Ltd.
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Table 2 Herbicide application rate
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Treatment number Herbicide application &. name

T, 2g N 2 g Bu Luo

T, 4g ¥ 4 g BuLuo

T, 2.5 mL &4 2.5 mLGu Chu

T, 5mL 44 5 mL Gu Chu

T- 4 mL #'H4%& 4 mL Chu Yi Nong

T 8 mL # F 4 8 mL Chu Yi Nong

T, 4mL 2,4-DB

T, 8mlL 2,4-DB

CK i K X I8 Clear Water Control
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Table 3 Survey of weed species, quantity, and proportion in oat fields
TR HR A/ . il
S AeF R4 BH&E 4 Ik Number of p .
< . . . < . . . roportl()n
Categorization Miscellaneous grass seed name Genus and family name Habits miscellaneous weeds/ 7%
(plants-plot ") 0
I - e 2 # o —AFE 56.11 21.88
Broadleaf weeds Chenopodium album 1.. Amaranthaceae Annual growth
Chenopodium
SR TR —ARE 11.22 4.38
Amaranthus retroflexus 1.. Amaranthaceae Amaranthus ~ Annual growth
PN R )R — AR 33.33 13.00
Artemisia sieversiana Asteraceae Artemisia Annual and biennial
Ehrhart ex Willd. plants
P4 L e 4 LRk A LT I — A 10.78 4.20
Erodium stephanianum Willd. Geraniaceae. Annual and biennial
Erodium plants
FAFH Rt R AR 1R A 60.56 23.62
Miscellaneous grasses Chloris virgata Sw. Gramineae Chloris Annual growth
of the Poaceae family ¥ RARL B 2B — A 50.00 19.50
Setaria viridis (L..) P. Beauv. Gramineae Setaria Annual growth
H AATE —AEE 34.44 13.43
Echinochloa crus-galli (1..) P.Beauv.  Gramineae Echinochloa Annual growth
R Ak 256.44

Total number of plants

N Te>T,>T,>T,>T,, T, % & Bk B 8024 N
55 %6 5 Hi Ay b R 4H Y i H B 0 T,> T >T,>T,>
Too LR, 25 Ab 3T R AR (14 Bk 77 250 R i i B 4% 24
AN RV TR BRACR . ZE TR, T, T., Ty, Ty,
Ts, To, Ty, Ty Ak BT ZE 1 04 R EICRN fif 34 A A
] 2 B 1 7 B R 8, L T, T Ak 38520 % 28 1585 1 B
B e ol 3 (B A X R AR e K R A
B BR AR

2.3 AEAGEANKRETENFID
9 PR Tt P R AR TR 28 ok R RO A 2 X A A
FER T BRI, TR FLRAIII AR A Ak BN DX B

x4 ERBNAXAIEEERHE . B RAEABNEHHRE
Table 4 Average number of plants per plot across three repli-
cates of Chenopodium, Artemisia, and Poaceae within each

LENALYS

treatment block

Qb PR Treatment #Z Pigweed  # Black carraway RAE} Poaceae

T, 11.00 8.00 113.00
T, 10.67 10.67 99.67
T, 8.00 0.00 111.33
T, 5.33 0.00 109.00
T, 5.00 3.00 62.33
T, 5.67 2.67 87.00
T, 7.67 5.33 99.33
Ty 5.67 0.00 81.67
CK 34.00 24.00 120.00

£S5 TELEBAMBKEADE.E RERBBBRIR

Table 5 Weed control efficacy of different treatment groups on Amaranthus, Artemisia, and Gramineae in oat fields

A7 Y%
e #E Pigweed 5 Black carraway RKAEL Poaceae
S BB BT BB BETBK BB B T D 2
Plant effect Fresh weight effect Plant effect Fresh weight effect Plant effect Fresh weight effect
T, 67.65+2.94¢ 81.72+1.35" 66.67+4.17 77.354+1.63¢ 5.844+5.2¢ —5.924+14.32°
T, 68.63+3.39¢ 84.0042.00° 55.554+4.81° 77.104+2.87¢ 16.95+16.08" 12.12425.75¢
T, 76.4742.94 89.5340.75" 100.0040.00" 100.0040.00" 22.924+15.91° 3.72+£26.02"
T, 84.31+1.70° 93.784+0.30° 100.0040.00* 100.0040.00* 9.1749.83¢ 11.43+24.18°
T; 85.29+0.00° 89.6740.17" 87.5020.00 91.9640.14" 48.064+-15.31" 36.78+54.87*
Ts 83.33+£1.70° 90.96+0.77" 88.89+2.41" 92.4540.72" 27.504+20.21° 23.28426.34"
T, 77.45+1.70" 90.714+0.61 77.784+2.41° 93.954+0.29 17.22411.37 18.73413.52°
Ty 83.33+1.70° 95.06+0.56" 100.0040.00" 100.0040.00" 31.94+16.13" 36.09+16.19*

RSV R 8RR 22 53 835 (P<0.05) . R

Note: Different letters indicate significant difference at the 0. 05 level. The same as below
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Fig. 1 Effect of different treatment groups on oat fresh weight
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Note: Different letters indicate significant difference at the 0. 05 level,

the same as below
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Fig. 2 Effect of different treatment groups on oat dry weight
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