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MATERIAL AND METHODS:

During 2019 and 2020, laboratory studies were

performed to determine sorption and degradation

coefficients for terbuthylazine, hexazinone,

metsulfuron-methyl, triclopyr-butotyl, glyphosate,

indaziflam, flazasulfuron, and fluroxipyr-meptilo, in

five Chilean forestry soils. With the obtained

results and physic-chemical herbicide properties, a

screening analysis was performed utilizing the

following LI: Hamaker's Rf; GUS; Briggs's Rf; LIX.

LEACH; M.LEACH; Hornsby Index; LIN; GLI; PLP;

Rf-EPA; AF-Rao; AFT-AFR; YASGEP; and McCall.

Screening results were compared to herbicide

leaching obtained from disturbed soil lysimeters

experiments (PVC columns: 0.11-m diam. and 0.9-

m long) and also to the herbicide leaching under

field studies. which were performed in two relevant

areas of Chilean forestry production

RESULTS:

The results showed good correlations between

leaching risk M.LEACH, LEACH and GLI, and the

soil deep reached by the herbicides under

disturbed lysimeter experiment. Only M.LEACH

and LEACH were significant correlated with the

percentage of applied herbicide leached in the soil

(Table 1).

When the leaching screening results were

compared with the soil deep reached by the

different herbicides under field conditions. PLP

showed a significant correlation. However, results

from Briggs's Rf and LIN showed a significant

correlation with the percentage of herbicide

leached (Table 2).

Table 1. Pearson correlation coefficient between LI and pesticides soil leaching results

obtained under disturbed soil lysimeters studies. Inside parenthesis the correlation

significance value. Number in bold indicate the most significant correlation.

INTRODUCTION:

Weed control has been one the most significant factor of establishment practice that can improve large term growth of radiata

pine and eucalyptus. Herbicides represent the most effective and convenient way of weed management and they are applied

normally just two or three during the two first years after planting. Thus. the environmental concern about this relevant industry is

focused because of the vast herbicide treated area. which is usually located near areas in which rivers and creeks are originate.

Even though, predictive models can help to determine the environmental dynamic of herbicides used in forestry production; they

are highly demanded in data resources and require qualified users to manage them. On the other hand, the Leaching Indexes

(LI) are easy to use and are useful to perform screening analysis oriented to evaluate compounds according to their relative risk

to contaminate groundwater. However, the question is how related are the LI estimations with the real herbicides leaching risk

under forestry field conditions.

Leaching
Index (LI)

Soil deep
rached

Percentage of applied herbicide leaching under:

15 cm 30 cm 60 cm

Hamaker´s RF 0.4187 (0.0001) 0.3606 (0.0005) 0.3586 (0.0005) 0.3162 (0.0024)

GUS 0.3850 (0.0002) 0.3748 (0.0003) 0.3217 (0.002) 0.277 (0.0082)
Briggs´s RF 0.3293 (0.0015) 0.2716 (0.0096) 0.308 (0.0031) 0.3171 (0.0023)
LIX 0.3871 (0.0002) 0.3246 (0.0018) 0.2909 (0.0054) 0.2044 (0.0533)

LEACH 0.5272 (0.0001) 0.4187 (0.0001) 0.5222 (0.0001) 0.4351 (0.0001)

M.LEACH 0.5459 (0.0001) 0.4703 (0.0001) 0.4808 (0.0001) 0.4369 (0.0001)

LIN 0.4068 (0.0001) 0.2763 (0.0084) 0.3109 (0.0029) 0.2362 (0.025)

GLI 0.5511 (0.0001) 0.4490 (0.0001) 0.4554 (0.0001) 0.3865 (0.0002)

AF-Rao 0.4567 (0.0001) 0.3683 (0.0004) 0.3504 (0.0007) 0.2721 (0.0095)

PLP 0.1845 (0.0817) 0.0433 (0.6852) -0.0584 (0.584) -0.0831 (0.4362)

Hornsby -0.1526 (0.1511) -0.2594 (0.0135) -0.2156 (0.0413) -0.1976 (0.0619)

AFT -0.2656 (0.0114) -0.3184 (0.0022) -0.2568 (0.0146) -0.3015 (0.0039)

AFR -0.4599 (0.0001) -0.4373 (0.0001) -0.3831 (0.0002) -0.3384 (0.0011)

Rf-EPA -0.2308 (0.0286) -0.3149 (0.0025) -0.2646 (0.0117) -0.2706 (0.0099)

YASGEP 0.3239 (0.0018) 0.1875 (0.0768) 0.1039 (0.3298) 0.0643 (0.5472)

Mcall 0.3714 (0.0003) 0.3530 (0.0006) 0.3324 (0.0014) 0.2634 (0.0121)

Table 2. Pearson correlation coefficient between LI and pesticides soil leaching results

obtained under field studies. Inside parenthesis the correlation significance value.

Numbers in bold indicate the most significant correlation.

Leaching
Index (LI)

Soil deep
rached

Percentage of applied herbicide leaching under:

15 cm 30 cm 60 cm

Hamaker´s RF 0.3337 (0.0204) 0.1386 (0.3473) 0.3644 (0.0109) 0.4289 (0.0023)

GUS 0.3280 (0.0228) 0.1564 (0.2884) 0.4158 (0.0033) 0.4783 (0.0006)
Briggs´s RF 0.4439 (0.0016) 0.8160 (0.0001) 0.7898 (0.0001) 0.6052 (0.0001)
LIX 0.2364 (0.1057) 0.0638 (0.6665) 0.3018 (0.0371) 0.4141(0.0034)

LEACH 0.22799 (0.1191) 0.3896 (0.0062) 0.4671 (0.0008) 0.5776 (0.0001)

M.LEACH 0.177 (0.2287) 0.32145 (0.0259) 0.4321 (0.0022) 0.3629 (0.0112)

LIN 0.4683 (0.0008) 0.6776 (0.0001) 0.7463 (0.0001) 0.6563 (0.0001)

GLI 0.3722 (0.0092) 0.5036 (0.0003) 0.6322 (0.0001) 0.5692 (0.0001)

AF-Rao 0.3005 (0.0379) 0.4034 (0.0045) 0.4794 (0.0006) 0.4679 (0.0008)

PLP 0.5126 (0.0002) -0.0072 (0.9613) 0.1977 (0.178) 0.23556 (0.107)

Hornsby -0.4121 (0.0036) -0.1912(0.1930) -0.4569(0.0011) -0.4139(0.0034)

AFT -0.3286 (0.0226) -0.4529 (0.0012) -0.4544 (0.0012) -0.3649 (0.0108)

AFR -0.333 (0.0207) -0.4159 (0.0033) -0.4798 (0.0006) -0.4201 (0.003)

Rf-EPA -0.504 (0.0003) -0.3906 (0.0061) -0.5496 (0.0001) -0.4618 (0.001)

YASGEP 0.4093 (0.0039) -0.0069 (0.9629) 0.2638 (0.0701) 0.2916 (0.0443)

Mcall 0.3714 (0.0094) 0.4129 (0.0035) 0.4668 (0.0008) 0.4082 (0.004)

According to these results. it is possible to indicate that LI are a good tools for pesticide leaching risk assessments, but not all of

them will offer a good approach to the real herbicide leaching potential under field conditions. For that reason, if the user does

not have a validated LI under his own conditions. the results obtained from this tool should be considered only as a general

reference.


