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ABSTRACT: Mexico’s main wine-produc-
ing region is located on the coast of Ensena-
da, Baja California, where favorable cli-
matic conditions enable the production of 
70% of Mexico’s highest-quality wines. The 
perennial weed field bindweed (Convolvu-
lus arvensis L.) poses a significant threat for 
regional grape growers, due to its difficult 
control and its impact on production costs. 
One of the main strategies used to control 
field bindweed is the herbicide glyphosa-
te, a broad-spectrum systemic agrochemi-
cal with harmful effects on human health 
and the environment. The objective of this 
study was to evaluate bioherbicides to de-
termine as an alternative to glyphosate for 
controlling field bindweed in vineyards. 
Three commercial bioherbicides made 
from extracts of annual plants, pine resins, 
and the fungus Puccinia were tested, along 
with glyphosate as a control. The results 
showed that after 29 days of evaluation, 
only the HO3 bioherbicide was able to 
match glyphosate, achieving 83% control 
compared to glyphosate’s 87%. It was also 
observed that the three bioherbicides had 
similar effects on the fresh and dry weight 
of bindweed rhizomes as those achieved 
with glyphosate.

KEYWORD: glyphosate, bioherbicides, 
Binweed, wine grape

INTRODUCTION

Mexico’s main wine-producing region 
is located on the coast of Ensenada, Baja Ca-
lifornia (B.C.), where 70% of the country´s 
highest-quality, are produced. Approxima-
tely 4,611 hectares are cultivated in this re-
gion, yielding 27,752 tons of fruit (SIAP 
2024). The perennial weed field bindweed 
(Convolvulus arvensis L.) is one of the most 

widespread and important weeds globally 
(Nasser et al., 2024), and poses a significant 
challenge for regional winegrowers due to 
the difficulty of controlling it and its im-
pact on vineyard production costs. 

Glyphosate, a broad-spectrum syste-
mic herbicide, is one of the main strategies 
used to control bindweed, however, it   has 
been attributed with harmful effects on 
human health and the environment (Bai 
and Ogbourne 2016; Meftaul et al., 2020; 
García-Villanueva et al., 2024;). Less risky 
methods are available, such as mechanical 
tillage,  though this must be carried out 
frequently, every two or three weeks, when 
the weed reaches approximately 15 cm in 
length (Hodges 2003). In turn, Reynolds 
et al. (2025) indicate that the use of a ma-
nual gasoline-powered rotary cultivator or 
brush cutter could represent more sustai-
nable weed control alternative to glypho-
sate. Biological control strategies have also 
been explored. For instance, Boydston and 
Williams (2004) and Rodriguez-Navarro 
et al. (2011), investigated the use of the 
root-knot mite (Aceria malherbae Nuzzaci) 
for bindweed control. Other studies have 
shown that bioherbicides derived from 
plant extracts can also aid in controlling this 
weed (Pouresmaeil et al., 2020). Bioherbi-
cides offer several advantages over synthetic 
herbicides, including selectivity, minimal 
effects on non-target organisms, absent of 
harmful residues, and a low incidence of 
resistance (Pacanoski, 2015). The objective 
of this work was to evaluate three bioher-
bicides as potential alternatives to glypho-
sate for controlling field bindweed in the 
vineyards of the Guadalupe Valley, B.C., 
Mexico.
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MATERIALS AND METHODS

The study was conducted from June 
1 to August 8, 2022, in a drip-irrigated vi-
neyard located in the Valle de Guadalupe, 
Baja California, which was naturally infes-
ted with bindweed (Figure 1). On June 20, 
the following herbicides treatments were 
applied: 1) HO1 at 1.5%; 2) HO2 at 1.5%; 
3) HO3 at 2.0%; 4) Glyphosate at 1.0%; 
and 5) an untreated control. A randomized 
complete block design with four replicates 
was used. According to the manufacturers, 
HO1 contains 40% conifer oil, 42% plant 
extracts, and 10% of Datura stramonium L. 
extract;  HO2 is formulated with 20% mul-
lein (Gnaphalium viscosum Kunth), 20% 
coconut oil, 20% pine resin, 20% Pucci-
nia fungus, and additional ingredients; and 
HO3 is composed of 38% wild plant ex-
tracts, 20% pine resin, 15% Puccinia, 10% 
organic acids, and other components. 

The percentage of bindweed control 
achieved by the treatments was visually esti-
mated within a 60 x 60 cm metal frame at 7, 
14, 22, and 29 days after the application. At 
the end of the study, rhizomes samples were 
collected from each replicate and treatment 
within a 60 x 60 cm area to a depth of 20 
cm (Figure 2). The rhizomes were weighed 
fresh and then dried at 70°C for 48 hours in 
a forced-air oven to obtain dry weight. Data 
from the visual assessments and the rhizome 
were analyzed statistically, and Tukey’s tests 
at the 5% significance level were applied 
when significant differences were detected 
in the analysis of variance.

Figure 1. Experimental vineyard infested with 
bindweed

Figure 2. Bindweed rhizome sampling sites

RESULTS AND DISCUSSION

Effects on the aerial parts of 
bindweed

Statistically significant differences in 
bindweed control were observed among tre-
atments across all four sampling dates (Table 
1). On the first sampling date, seven days af-
ter the application of the bioherbicides, con-
trol percentages were generally low. The hi-
ghest levels of suppression were recorded for 
bioherbicides HO1 and HO2, with 7.5% 
and 19% control, respectively. Glyphosate, 
meanwhile, achieved only 2.5% control, 
similar to the untreated control and HO3. 
This result aligns with findings from other 
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authors, who have reported that glyphosate 
provides limited control of bindweed within 
the first week after application, with effecti-
veness increasing over time (Karaman and 
Tursun, 2024). 

At the second sampling date, bioher-
bicides HO1 and HO2 showed the highest 
control percentages, although the values ​​
remained low, at 12.5 and 21.25, respecti-
vely. By the third sampling date, herbicide 
HO3 exhibited the highest control at 63%, 
slightly outperforming glyphosate, which 
reached 55%. 

At the fourth and final sampling date, 
29 days after treatment application, glypho-
sate and HO3 produced the highest control 
percentages, at 87% and 83%, respectively 
(Figures 3 and 4). According to the Europe-
an Weed Research Council, these values ​​fall 
within the range of good efficacy (Püntener 
and Zahner, 1981). 

Other studies have similarly reported 
that bioherbicides made from plant extracts 
can suppress bindweed (Pouresmaeil et al., 
2020), Bermuda grass (Cynodon dactylon 
L.) (Valenzuela and Tamayo, 2024), and va-
rious other weeds (Rys et al., 2022), sugges-
ting that this products may offer a less toxic 
and more friendly alternative to conventio-
nal herbicides.

Binweed control (%)
Treatment 7DAA 14DAA 22DAS 29DAA
HO1 7.50 a* 12.50 a 45.00 ab 45.00 b
HO2 18.75 a 21.25 a 21.25  b 35.00 b
HO3  1.25 b 4.50 b 62.50  a 82.50 a
Glyphosate 2.50 ab 7.50 b 55.00 ab 86.50 a
Control 0.00  b  6.25 b 20.00  b 12.50 c

Table 1. Effect of the treatments applied on the 
control of bindweed in a vineyard in the Guada-
lupe Valley, B.C. DAA=Days After Application.

*Means with the same letter are not significantly 
different at p <0.05, Tukey test.

Figure 3. Bindweed control with glyphosate

Figure 4. Bindweed control with the bioherbicide 
HO3

Effects on Bindweed Rhizomes

The effects of the treatments on the 
fresh and dry weights of bindweed rhizo-
mes collected 29 days after application are 
shown in Figure 4. The greatest reduction 
in fresh rhizome weight was achieved with 
the bioherbicide HO3; however its effect 
was statistically similar to that of the other 
bioherbicides and to glyphosate, while  all 
treatments performed better than the un-
treated control. A similar trend was observed 
for dry weight. Specifically, the bioherbicide 
HO3 significantly reduced dry weight rhi-
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zome compared to the control, but this re-
duction did not differ statistically from that 
produced by the other two bioherbicides or 
glyphosate. These results indicate that the 
three bioherbicides evaluated had effects 
comparable to those of glyphosate on both 
fresh and dry bindweed rhizome weight, 
suggesting that any of them may serve as a 
viable alternative to glyphosate.

Figure 5. Fresh and dry weights of bindweed 
rhizomes 29 days after the application of bioher-

bicides and glyphosate.

CONCLUSIONS

1. The bioherbicides produced levels 
of foliar bindweed control comparable to 
glyphosate during the first three sampling 
dates. By the final sampling date, only the 
bioherbicide HO3 matched glyphosate, 
achieving 83% control compared to 87% 
with glyphosate.

2. The bioherbicides had similar effects 
on the fresh and dry weight of bindweed 
rhizomes to those obtained with glyphosate.
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