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2. Cultivator damage 

3. Water damage 

4. Trifluralin-normal plant 
on left 

5. EPTC-normal (left) to 
excessive rates ( right) 

6. Butylate 

7. Butylate 

8. EPTC 

9. Dicamba and alachlor, 
preemergence 

10. Dicamba and alachlor, 
preemergence 

11. Dicamba, preemergence 
(right) 

12. Dicamba, preemergence
normal (left) to excessive 
rates ( right) 
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DIAGNOSING AND EVALUATING 
HERBICIDE INJURY SYMPTOMS 

Persons in crop production often are called on 
to trouble-shoot in field situations involving sus
pected crop injury from herbicides. These situa
tions require careful analysis before judgments are 
made. 

Because of varied growing conditions and inter
acting factors affecting plants in a given field, it is 
virtually impossible to be certain of a "cause and 
effect" relationship between the herbicide used 
and crop injury symptoms. Weather conditions 
and soil physical conditions often contribute to 
injury problems. Several diseases cause symptoms 
that are difficult to distinguish from herbicidal 
effects. Some crop varieties have leaf characteris
tics, i.e., crinkled leaves, that may be mistaken for 
herbicide injury. 

For this discussion, "injury" refers to stunting, 
delayed development or malformation of plant 
tissues. Such herbicide "injury" effects may or 
may not affect yields. Crop injury by herbicides 
may be the result of 1) applications of herbicides 
to the crop, 2) residues of herbicides in the soil 
from in previous years, or 3) drift of herbicides 
from applications in nearby areas. 

When evaluating fields with suspected herbicide 
injury, one should consider that other factors may 
have caused the observed effects, or the herbicide 
may be only one of a combination of causal factors. 
Other possible causes are: 
1. Insects 
2. Animals 
3. Severe weather 
4. Disease 
5. Excessive or misplaced fertilizer 
6. Nutrient deficiency 
7. Unfavorable soil physical conditions 
8. Damage from machinery 
Or the crop injury may be the result of a combina
tion of factors that alone are not injurious to the 
plants. 

Injury patterns in a field can be helpful in diag
nosing a field situation. Herbicide injury often is 
associated with soil types or with moving equip
ment. Other susceptible crops or weeds in the area 
may indicate herbicide effects. For comparison, 
try to find an area in the field where no herbicide 
was applied. 

If herbicides are the probable cause of the crop 
injury, try to determine why the injury occurred. 
Limited crop tolerance to certain herbicides is 
sometimes a problem, especially under heavy rain
fall, on sandy soils or on dry, loose soil. Misuse, 
i.e., high rates, wrong chemical, inappropriate addi
tives or mixtures, improper method of application, 

non-uniform application, overlaps, improper appli
cator adjustments and tillage operations that con
centrate the chemical, are often sources of herbi
cide injury. 

Some crop varieties and hybrids are more sus
ceptible to herbicide injury than are others. 
Weather and soil conditions that cause plant stress 
may make the crop more susceptible to herbicide 
injury. 

When diagnosing the effects of herbicide injury: 
1. Give the plants a chance to recover. 
2. Check growing points to see if the plants have a 

potential for recovery. 
3. Compare injury effects versus weed control 

benefits. 
4. Take stand counts and injured plant counts. 
5. Obtain yield comparisons in affected and 

unaffected areas of the same field for the best 
estimates of herbicide effects. 

GENERAL HERBICIDE INJURY SYMPTOMS 

The pictures on this sheet show some injury 
symptoms that are generally characteristic of some 
herbicides used on corn. The first picture is a nor- -
mal corn plant. A good understanding of the devel
opment of the crop and characteristics of various 
growth stages is basic to diagnosing herbicide 
injury. Mechanical damage from cultivating (pic
ture 2) and standing water in a corn field (Picture 
3) are examples of the kinds of other factors that 
may cause crop injury. 

The general types of plant injury symptoms in 
corn are described and the example pictures are 
cited in Table 1. 

REDUCING HERBICIDE l!NJURY 

Several practices will help reduce herbicide in
jury, although some crop malformation may be 
unavoidable because of limited crop tolerance. 
Some suggestions for reducing injury are: 
1. Select a herbicide with the best crop tolerance 

that will control the weeds. 
2. Select and apply uniformly the correct rate for 

the soil type. 
3. Maintain and calibrate equipment. 
4. If the herbicide is incorporated, follow recom

mended techniques and incorporate uniformly. 
5. Avoid application techniques and subsequent 

tillage that concentrate the chemical in press 
wheel marks before the crop germinates. 

6. Plant at the proper depth. 
7. In crop rotations avoid using persistent herbi

cides that may result in crop injury from resi
dues. 

8. Follow precautions to prevent drift. 



Table 1. General Corn Injury Symptoms 

Picture No. Plant Condition 

5,6,7,8,9, Epinasty 
10,23 

17, 18, 19 Chlorosis 

15,16,17, Necrosis 
18, 19 

4, 11, 12, 13 Stunting 

25, 26, 27, 28 Root malformation 

Description 

Twisting or curling of leaves and stems caused by uneven growth of 
plant cells or from leaves fusing together. Leaf tips may stick to
gether forming a "laddering" appearance. "Onion-leafing" or 
"buggy-whipping" is a condition of grasses, e.g., corn, in which the 
leaves stick together forming a tube-like structure such that new 
leaves or reproductive parts cannot develop normally. 

Yellowing or whitening of plant leaves that results from inhibition of 
chlorophyll formation. As the condition worsens, the light areas 
may turn brown, dry and fall out of the leaf. The early injury may 
follow a pattern such as between or along the leaf veins; or certain 
areas of the plant, such as the tips or margins of leaves, or the lower 
or upper leaves may be affected more than other parts. Chlorotic 
symptoms are often associated with nutrient deficiencies, excess 
moisture, etc. as well as with herbicides. Leaves that emerge from 
"onion-leaved" corn are often chlorotic until they have been exposed 
to light for a time. 

Browning or "burning" of plant tissue. Like chlorosis, necrosis may 
or may not follow a particular pattern in the portions of plants that 
are affected. 

Inhibited cell development or growth. This is a general plant response 
to unfavorable conditions for growth. Additional symptoms are 
usually apparent when herbicides cause the stunting. 

Stunting, increased number of roots, root tissue originating abnor
mally from stems, roots growing upward rather than downward or 
horizontally, short stubby roots, callous tissue. Underground or 
aerial roots in corn may be affected. 

20,21,22, 
25,26 

Stem malformation Stems may be crooked, twisted, or become brittle and break easily. 

5,6, 7,8, 
9, 10, 12 

29,30 

Rapidly growing corn treated with 2,4-D is especially susceptible to 
stalk breakage. 

Leaf crinkling Crinkling of leaves is a common response of plants to herbicides. 
The pattern of leaf crinkling is sometimes characteristic of the herbi
cide used. Leaf crinkling may also be a genetic characteristic of a 
variety or hybrid, or of a disease. 

Kernel malformation Poor kernel set may result from application of 2,4-D or dicamba near 
tasseling and pollination stages. 



13. Chloramben (back row), 
preemergence and normal 
(front row) 

14. Chloramben, preemer
gence-normal (left) to 
excessive rates (right) 

15. Linuron, preemergence
normal (left) to excessive 
rates ( right) 

16. Linuron, preemergence 

17. Frost and atrazine with 
oil, postemergence 

18. Atrazine and oil, post
emergence 

19. Cyanazine, postemergence 

20. 2,4-D, postemergence 

21. 2,4-D, postemergence 
followed by wind 

22. 2,4-D, postemergence 

25. 2,4-D, postemergence 

26. 2,4-D, postemergence 

27. Dicamba, postemergence 

28. 2,4-D, postemergence 

29. 2,4-D, postemergence at 
tasseling 
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