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Range Improvement with Atrazine, 
Fire, and N-Fertilization 

About 70% of the state's native rangeland 

is in either poor or fair condition. A study 

was begun in Apr1l 1984 to evaluate atrazine, 

prescribed burning, and n1trogen fertilization 

for improving range condition and forage 

production on poor to fa1r cond1t1on range. 

Study sites were located 1n Payne (Lake 

carl Blackwell area) Osage (Pawhuska Research 

stat1onl, and Okmulgee (Morrls, area) count1es. 

Range condition was poor to fa1r at the sites 

(s1te descr1pt1ons and spec1es compos1t1on 

1nformation are presented 1n Table 1). Atraz1ne 

(trade name Aatrex 4L) was appl1ed 1n late-March 

to early-Apr1l at l lo/A. Plots were burned 1n 

late-Aprll JUSt pr1or to green-up. No burn was 

conducted at Pawhuska as the grasses were too 

green to burn. Nitrogen fertil1zer at the rate 

of 33 lbs. actual N/acre was appl1ed 1n 

rr1d-May. Grass and forb y1elds were measured in 

July (Pawhuska and Morr1sl or August (Lake carl 

Blackwell). Rainfall at all sites was about 50% 

of normal for May-August. 

Res u Its 

Lake carl Blackwell Site 

Atrazine provided some control of broadleaf 

weeds and excellent control of annual grasses 

(primarily sixweeks fescue) (Fig. 1). Burning 

reduced broadleaf weeds by about 75% and also 

controlled annual grasses. Highest herbage 

production was from N-fertilized plots, however 

nearly 5ryk of the yield was undesirable forbs 

and annual grasses. Atraz1ne and atrazine + N 

plots had the highest yields of perennial 

grasses. There were no differences in grass 

production between the burn only plots and 

untreated areas, but burning did suppress grass 

yields as compared to unburned, atrazine-treated 

areas. Burned plots had a more des1rable 

species composit1on as evidenced by increased 

amounts of bi~ bluestem, indiangrass, and 

decreaser legumes. 

Morris Site 

Atrazine, alone and in comb1nation with 

burning and N-fertilization, provided excellent 
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Table 1. Descr1pt1ons of study sites for atraz1ne, f1re, n1trogen stud1es. 

S1te County 

Lake Carl Payne 
Blackwell 

Watson Ranch Okmulgee 

Pawhuska Osaqe 

Range S1te 

Shallow Pra1r1e, 
Loamy Prairie 

Loamy Pra1r1e 

Loamy Pra 1 r1 e 

Range Cond1tion 

Low Fa1r 

H1gh Fa1r 

H1qh Fa1r 

MaJor Soec1es 

S1deoats grama, broomweed, 
s1xweeks fescue, heathaster 

L1ttle bluestem, lanceleaf 
ragweed, b1tter sneezeweed 

B1q and l1ttle bluestem, 
lanceleaf raqweed 

Table 2. Descr1pt1ons of study sites for atraz1ne vs. 2,4-D stud1es. 

S1te County So1l Tyoe 

Lake Carl Payne Sandy-loam 
Blackwell 

Downy Ranch Payne Sandy-loam 

Pawhuska Osage Clay-loam 

control of annual broadleaf weeds (mostly 

lanceleaf ragweed and b1tter sneezeweed) and 

produced the highest grass yields (2200-2800 

lb/A compared to 600 lb/A for untreated areas). 

Burning, either alone or with N-fertil1zation, 

reduced weeds, but increased grass yields only 

slightly. However, burned plots did conta1n a 

h1gher percentage of big bluestem and 

indiangrass than d1d unburned plots. The lowest 

gras~ and h1ghest weed y1elds were from 

untreated and N-fert1l1zed plots. 

Pawhuska S1te 

Atraz1ne at 1 lb/ A d1d not control 

lanceleaf ragweed at th1s s1te. However, there 

Pr1mary Grasses Primary Weeds 

B1q and little bluestem, Annual broomweed, 
sideoats qrama whiteheath aster 

Bermudagrass, tall Western raqweed 
dronseed 

B1g and l1ttle bluestem, Lanceleaf raqweed, 
1nd1angrass western ragweed, 

whiteheath aster 

were some 1ncreased grass yields w1th atraz1ne 

alone and atraz1ne + N. Nitrogen alone had 

l1ttle effect on grass or forb y1elds. 

Summary 

Range condit1on was improved by the 

atrazine and burning treatments, but was not 

unproved by N-fert1l1zat1on alone. N1trogen 

fert1l1zat1on of poor or fa1r cond1t1on range 1s 

usually not recommended because it can increase 

production of undesirable annual grasses and 

broadleaf weeds. Generally, atrazine + N 

yielded the most forage of any treatment, but 

the additional costs of N fertilizer ($10/acre 

for 33 lbs. of N) tend to make fertilization 
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Figure 1. Grass and forb standing crop following atrazine, 
burning, and N-fertilization. 

unprofitable when compared to· atrazine alone once range condition IS improved, proper 

($5.50/acre) (Table 3). grazing management involving a planned grazing 

system will help maintain the condition and 
Burning improved species composition by 

VIgor of the range plants. Continuous grazing 
promoting big bluestem, Indiangrass, and 

tends to promote spot-grazing, and thus even at 
desirable legumes like catclaw sensitivebriar 

light stocking rates, some portions of the 
and leadplant. The combination of burning and 

pasture are overgrazed. Rotational grazing 
atrazine appeared to be a good way of improving 

tends to maintain or improve range condition 
species composition and forage production at a 

J reasonable cost ( $7. 50/acre) . 
Without sacrifiCing animal performance if 
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Table 3. Costs for various treatments in 1984. 

Treatment Cost ($/A)a 

Atraz1ne (1 lb/A) 

Atrazine (2 lb/A) 

2,4-D (0.5 lb/A) 

2,4-D (1.0 lb/A) 

Burn 

N1trogen (33 lbs. N/A) 

Atraz1ne + Burn 

Atrazine + N 

Burn + N 

Atraz1ne + Burn + N 

alncludes $3.00/A for aer1al spraying. 

5.50 

8.00 

4.25 

5. 50 

2.00 

10.00 

7.50 

15.50 

12.00 

17.50 

properly implemented. Grazing systems promote 

range 1mprovernent by provid1ng alternating 

graze-rest per1ods that restore the v1gor to 

desirable grasses. 

Comparison of 2,4-D and Atrazine 

for Broadleaf Weed Control 
weeds compete w1th desirable forages for 

light, water, and nutr1ents, resulting in 

decreased forage product1on. For years, 2,4-D 

has been the most common means of controll1ng 

broadleaf weeds 1n grasslands because of 1ts 

effect1veness and relat1vely low cost 

($3-6/acre). However, 2,4-D does not control 

weedy annual grasses such as Japanese brome and 

little barley which are often encountered on 

graz1ng lands. There has been considerable 

1nterest and use of atraz1ne for these weedy 

grasses s1nce Aatrex received label clearance 1n 

1983. ThiS label plus competitive pricing With 

2,4-D, has prompted many producers to 1nquire 

about the relative performance of atrazine 

versus 2,4-D for broadleaf weed control. 

Studies were Initiated in April 1984 to 

compare the relative effectiveness of these two 

herb1Cides for weed control on grazing lands. 

Experiments were established at three sites: two 

in Payne County west of Stillwater, and the 

third in Osage County at the Pawhuska Research 

Station (see Table 2 for details on sites). 

Treatments included atrazine at 1 and 2 lb/A and 

2,4-D low volatile ester at 1/2 and 1 lb/A. 

Atrazine was applied in mid-April when 

cool-season annual grasses were 2-4 inches in 

height and summer annual broadleaf weeds were 

germinating to 2 inches 1n height. Applications 

of 2,4-D were made 1n May when plants were from 

6-8 1nches in height. Plots were evaluated in 

mid-July for weed control and grass product1on. 

Results 

Lake Carl Blackwell Area 

All herbicide treatments provided some weed 

control and 1ncreased grass product1on compared 

to the untreated area (F1g 2). Excellent control 

of annual broomweed was ach1eved w1th all 

herb1c1de treatments. Aster control was good 

w1th all treatments except the 1 lb/acre rate of 

atraz1ne. 

Downy Range Area 

This site was a mixture of native grasses 

and bermudagrass w1th western ragweed being the 

maJor weed (Table 2). Control of western 

2859.4 



. 
~ 
c 
( 

300 

w 270 
a: 

0 

0 

(J 240 
c 0 

;;; 210 
..I 
- 180 
z 

0 

0 

0 15 ... 00 

(J 12 
:::) 

oo 
Q 
0 9 
a: 

00 

Ill. 6 00 

3 00 

0 

LAKE CARL 
BLACKWELL 

r:-:· .. .. 
~ 

~ 
u 
w 
::r: 
u 

r:-o1 
ASTER 
~ 

SCURF PEA § 
F r-

"' ~ 
"' ~ ..... 

§ 

TREATMENTS 

r-

400 0 

w 360 

~ 3200 
c 
..... 280 

0 

0 

I 

WESTERN 
RAGWEED Ill 

..I 240 

z 200 
0 

0 \r-
0"- t 

... 160 
(J 

0 

:::) 120 
Q 

c 

~ so 0 

Ill. 40 0 

0 

1-
"' ~ 
~ ... 
< 
0 ... 
~ 
u 
w 
::r: 
u 

DOWNY RANGE 
I I I I 

KOBE LESP 

(r:: r- r- -:-: 
-:-: .. - r-

< < Q Q 

"'- "' ~~~~ .. _-< =t"' .... - N 

TREATMENTS 

PAWHUSKA 

WESTERN 
3000 RAGWEED 

~~ 00 --
ASTER~ 

27 

~ 24 
u 

00 ·~· 
c 21 
..... 

00 

Ill 180 
..I 

0 

00 15 
z 

00 ~ 12 ... 
(.) 90 
:::) 

0 

g 6 00 

a: 
Ill. 3 00 

0 

,~. ... 
'U 
,~, 

¢ 

~ 
u 
w 
::r: 
u 

r-- -
~ 
~ , , 
r-

< 
"' < 

~ -

Q 

'01" .... -

!:E 

TREATMENTS 

Figure 2. Grass and forb standing crop following herbicide treatments. 

ragweed was good (better than 90% stem reduction 2,4-D, but was el1minated by both rates of 

and yield reduction) with all treatments except atrazine. 

the 1/2 lb/A rate of 2,4-D. Grass production was 
Pawhuska Research stat1on 

doubled with the two atrazine treatments (1600 

lb/A for untreated area as compared to 3200 lb/A Th1s site was nat1ve pra1r1e 1n fair 

for atrazine) and increased about 75% with the cond1tion dominated by lanceleaf ragweed w1th 

2,4-D treatments (about 2800 lb/A). Kobe some western ragweed and white heathaster. 

lespedeza, an annual legume, was not affected by Control of western and lanceleaf ragweeds and 
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asters was good with both rates of 2,4-D. The 1 then 2 ,4- D shoul d be used . Atrazine is a good 

lb/ A rate of atrazine controlled no western choi ce on over grazed areas wher e a serious 

ragweeds and gave only fair control of lanceleaf annual br oadl eaf weed pr obl em exists . Atr azine 

ragweed and asters. The 2 lb/ A rate of atrazine applied i n early spring (March- Apr il) will give 

resulted in good control of lanceleaf ragweed, good cont r ol of annual warm- season weeds like 

but only partial control of western ragweed and common br oomweed , lanceleaf ragweed , and bitter 

asters. Excellent grass release (over 70% sneezeweed. However, the 1 lb/ A r ate of 

increase) resulted from all treatments except atr azi ne is probabl y marginal f or control of 

the 1 lb/ A rate of atrazine (only 37% some of the per ennial br oadleaf weeds f ound on 

increase). grass l ands , and for contr ol of some annual weeds 

Summary on soils with higher clay and organic matter 

Both 2,4-D and atrazine should be content . 

considered for weed control programs on grazing 

lands. Cost estimates for the various currently, atrazine (sold as Aatrex) is 

treatments in 1984 are listed in Table 3. If labeled cleared for only 1 lb/ A rate on native 

weedy grasses such as bromes or annual threeawn range and Old World bluestems. Rates of up t o 2 

are a problem, then atrazine should be used. If lb/ A are allowed on bermudagrass. Atrazine does 

annual legumes (such as lespedeza) are present, have a 60 day grazing restriction, so 

then 2,4-D should be used since atrazine will applications should be conducted by March 15 t o 

eliminate most annual legumes, whereas some allow grazing by May 15. Also, areas trea ted 

selective control is possible with 2,4-D. Also, with atrazine cannot be cut for hay during the 

if the s i t e has predominant l y broadleaf weeds year of application. Always read and fol low 

and brush problems (such as sumac or buckbrush) , label directions when using any he rbic ide . 

Comparison of grass with and without Atrazine treatment. Left is mix 
ture of Lanceleaf ragweed a nd g r a sse s. Ri gh t is native g r a ss r e l e ase 
with one pound of Atrazine Tre atme nt. 
Oklahoma State Cooperative Extension Service does not discriminate because o! race, colo~ . sex .. or national origin 1n its progr~ms and activitieS, and is ~n equ_al opportunity employer. lssu_ed 
1n furtherance of Cooperative Extens1on work, acts of May 8 and June 30, 1914, 1n cooperat1on w1th the U.S. Department of Agnculture, Charles 8 . Brown1ng , D~rector of Cooperat1ve Extens1on 
Serv1ce, Oklahoma State University, Stillwater, Oklahoma. Th1S publ.1cat1on IS pnnted and 1ssued by Oklahoma State Umvers1ty as authonzed by the Dean of the DIVISIOn of Agnculture and has 
been prepared and distributed at a cost of $304 .37 for 2,500 cop1es. New 0385 RO. 
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