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SUMMARY

The herbicide penetration on weed leaves was spatially analyzed by using chlorophyll fluorescent emission
and machine vision technique. Velvetleaf and metribuzin were used as experimental materials in the study.
The herbicide spray images were obtained by a combination of a fluorescent dye and a UV lighting system.
The herbicide penetration was analyzed by means of detecting chlorophyll fluorescent emission under
blue-green lighting. According to the experiment results, the number and the size of spray droplets decreased
with coverage increasing. The herbicide penetrated mainly along leaf veins and the time for complete
penetration over the whole leaf was approximately 100 minutes after herbicide spraying. When the coverage
of herbicide droplets on the surface of leaves increased, the speed of herbicide penetration also increased.
This study suggested a way of characterizing herbicide spatial penetration and distribution in leaves.
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Fig. 3 Chlorophyll fluorescent emission due
to herbicide penetration.

Fig. 1 A typical untreated velvetieaf.

Fig. 4 The 3-D representation of the inten-
Fig. 2 Herbicide spray deposit with fluores- sity of chlorophyll fluorescent emis-
cent dye under UV light. BorL.
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Table 1 Spray deposit characteristics and herbicide penetration

Spray quality Coverage
and herbicide penetration High Medium Low
Number of droplets 648 414 363
Ave. area-equi. dia.

89 (95 9.0 (114 9.1 (12.1
(std. dev.) in pixels ©-3) ( ) ( )
Coverage in percent 28.8 23.1 21.8
Approx. penetration time to 90% leaf area in

. 80 30 90

minutes
Ave. fluorescent emission intensity in gray level 126.2 140.1 1429
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Fig. 5‘ The change in herbicide penetration with time elapsed after spraying.
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Fig. 6 The change in the intensity of fluorescent emission with time elapsed after spraying.
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