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Copper (Cu) is essential to the growth of plants, with the normal range of concentra
tions in plant tissue being 5 to 20 parts per million (ppm). Copper concentrations in 
plants normally do not increase appreciably before becoming toxic to normal plant 
growth. Even under conditions ofCu toxicity, most of the excess Cu accumulates in the 
roots, and very little is translocated to the aerial portion of the plant. 

C O P P E R has been i d e n t i f i e d f o r 
many years as an essential nu t r ien t f o r 
ca t t le . N u t r i t i o n a l r equ i r emen t s f o r 
beef cattle (NRC-1980) suggest dietary 
C u levels o f 8 p p m and a m a x i m u m 
tolerable level at 115 ppm. Copper de f i 
ciencies i n animals are characterized 
by: 

• Depressed g r o w t h . . . calves on 
pastures show poor response i n 
weight gain and may appear wormy. 

• Bone disorders — bone fractures 
can occur i n rapidly growing young 
animals. 

• De-pigmentat ion o f hair . . . a l l hair 
may be affected, but usually hair 

around eyes and ears shows loss o f 
co lo r f i r s t . A n g u s may show a 
reddish-brown color, whereas Here-
fords may show a yellowish coloring. 

• D ia r rhea or scours. 

• Greater disease susceptibility. 

M a n y other symptoms may occur as 
C u deficiency intensifies. 

R e s e a r c h o n C u f e r t i l i z a t i o n o f 
Coas ta l bermudagrass i n Texas has 
been conducted i n an e f fo r t to meet 
dietary needs fo r C u i n grazing beef 
cattle. The fo l lowing table shows the 
effects o f C u rates on Coastal bermuda
grass yields at two d i f fe ren t cuttings. 
C o p p e r rates u p t o 4 l b / A ( l i q u i d 
banded on surface) d id not have a sig
ni f icant effect on forage yield levels dur
ing this i n i t i a l work on C u fer t i l i za t ion 
(Table 1). 

Table 1. Influence of Cu fertilization on Coastal 
bermuda yield.  

Copper Yield per cutting, lb/A Total yield, 
rate, lb/A Cutting 1 Cutting 2 lb/A 

0 3,674 7,112 10,786 
1 3,603 7,150 10,753 
2 3,342 7,321 10,663 
4 3,612 7,116 10,728 

Lee County, C. Marek Farm (1992) 
Liquid Cu banded on surface 
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Table 2. Influence of Cu fertilization on Cu lev-
els in Coastal bermuda forage. 

Forage Cu concentrations, 
Copper rate, ppm 

lb/A Cutting 1 Cutting 2 

0 6.1 5.7 
1 17.3 23.9 
2 23.6 8.4 
4 47.1 15.2 

Lee County, C. Marek Farm (1992) 

Al though the C u levels reported i n 
Table 2 do not exceed the max imum 
tolerable C u level suggested for beef 
cattle, the banded l iqu id C u resulted i n 
levels much higher than the n o r m a l 
ranges considered adequate i n r u m i 
nant diets. There is a f ine l ine between 
C u def ic iency and t o x i c i t y i n b o t h 
plants and animals. The 1 l b / A C u rate 

COPPER deficiency in cattle 
may include several symp
toms, such as scouring and 
dull, dry hair. Black animals 
may show a reddish-brown 
color. 

New Soil T e s t . . . from page 21 

P. Where P was added over many years, 
but plant growth was l imi t ed by def i 
ciencies o f N or K , soil levels o f P were 
very high. W h e n a balanced N - P - K fer
t i l izer program was used, the amount o f 
P is moderate, reflect ing a bui ld-up o f 
plant-available P, but not an excess, due 
to high plant yields and P removal by 
the crop. A l l o f these effects are clearly 
shown by resin capsule data. This type 
of sensitivity to fer t i l izer management 
has been demonstrated fo r other ele
ments as wel l . 

increased C u levels i n the plant at the 
f i r s t and second c u t t i n g , and levels 
appear to be sufficient (but not toxic) 
fo r bo th Coastal bermudagrass and cat
tle under most conditions. 

Summary 

Copper is an impor tant nutr ient fo r 
bo th livestock and forage product ion. 
A l though forage product ion may not be 
noticeably affected at a certain C u level, 
the same level may be deficient fo r cat
tle product ion. Ut i l i za t ion o f C u i n for
ages by the animal can also be nega
t i v e l y i n f l u e n c e d by h i g h levels o f 
molybdenum ( M o ) , su l fur (S) and I r o n 
(Fe) . Fu r the r research is needed i n 
order to investigate these interactions 
and their effects on forage and cattle 
product ion. • 

Summary 

Laboratory soil testing o f K (and sev
eral other nutr ients) w i l l l ikely never be 
e x t r e m e l y w e l l c o r r e l a t e d t o c r o p 
response i n the f i e l d . Var iables that 
i n f l u e n c e d i f f u s i o n ( e spec i a l l y s o i l 
water content and temperature) are not 
accounted fo r i n results obtained i n the 
laboratory, regardless o f the me thod . 
However, i t is clear that the resin cap
sule m e t h o d o l o g y p rov ides a new, 
improved approach to soil testing. • 

Better Crops/Fall 1993 23 


