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Abstract This study aimed to evaluate the dose-response and photosynthetic efficiency of Acalypha australis L., a
problematic weed in soybean (Glycine max (L.) Merr.) cultivation, following treatment with a Bentazone-
sodium-Fenoxaprop-P-ethyl herbicide. The herbicide was applied at 13 rates, ranging from the recommended dose
(1,550 g ai. ha™) to 64-fold. Nonlinear regression was used to estimate GRs, values. In the soybean plants, GRs
values increased from 6,800 g ai. ha™' at the first-leaf stage to 9,937 g a.i. ha™' at the four-leaf stage, indicating
reduced herbicide sensitivity with plant development. A. australis showed lower GRs, values (3,035 and 3,299 g a.i.
ha™ at the first- and third-leaf stages, respectively) than soybean. However, both exceeded the recommended rate,
suggesting insufficient control efficacy. Chlorophyll fluorescence (F,/F,,) measured with PAM-2500 revealed that the
soybean plants recovered to ~0.8 within five days at 1x and 2% rates, but dropped to near zero at 4x, indicating a
shutdown of photosystem II (PSII). In contrast, 4. australis maintained an F,/F,, value of ~0.5 even at 4x, reflecting
relatively weak PSII inhibition. The reference species (4butilon theophrasti and Brassica rapa L.) exhibited complete
photosynthetic inhibition within four to five days under high-dose treatment. These results suggest that the weak PSII
inhibition observed in 4. australis may contribute to its poor control by Bentazone-based herbicides.
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Fig. 1. Dose-response evaluation of soybean to Bentazone-sodium-Fenoxaprop-P-ethyl at four growth stage: (a) first trifoliate stage
(V1) (b) second trifoliate stage (V2) (c) third trifoliate stage (V3) (d) fourth trifoliate stage (V4).
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Fig. 2. Dose-response evaluation of Acalypha australis L. to Bentazone-sodium-Fenoxap rop-P-ethyl at two growth stage: (a) one-
leaf stage (b) third leaf stage.
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Table 1. GRs,” values (g a.i. ha™) of soybean and Acalypha australis L. following Bentazone-sodium-Fenoxaprop-P-ethyl treatment”

Plant Growing season GRs(gai. ha'+SD) 95% CI

Soybean V1 6,800 = 681.8 5,900 - 7,700

V2 7,891 £ 1,131 6,950 — 8,920

V3 8,800+ 879.1 7,950 — 9,650
V4 9,937+732.3 9,100 — 10,750

Acalypha australis L. 22 days 3,035+ 708.5 2,300 — 3,900

36 days 3,299 £ 817.0 2,500 — 4,300

9GRso: Herbicide rates required to reduce plant growth by 50%.

bp=5.

(a)

(c)

(d)

Fig. 3. Growth response of soybean to different concentrations of Bentazone-sodium- Fenoxaprop-P-ethyl at fourth growth stages:
(a) first trifoliate stage (V1) (b) second trifoliate stage (V2) (c) third trifoliate stage (V3) (d) fourth trifoliate stage (V4).
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(a)

(b)

Fig. 4. Growth response of Acalypha australis L. to different concentrations of Bentazone-sodium-Fenoxaprop-P-ethyl at two growth

stages: (a) one-leaf stage, (b) third leaf stage.
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Fig. 5. Variation of chlorophyll fluorescence with time series by plant: (a) Glycine max (L.) Mert. (b) Acalypha australis L. (c) Abutilon

theophrasti Medik. (d) Brassica rapa L.
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