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IHdfRODITCTIOH 

Tennessee farmers who regularly grow small grains 

as a part of their cropping system have long realised that 

these crops may provide extremely valuable winter and early 

spring grazing. Little data are available, however, to aid 

these farmers in choosing the most desirable pasturing 

practices to use in grazing such crops. Specifically, in 

formation is lacking on how intensively the small grains 

can be grazed without severe injury to the grain yield, the 

period in the growing season that each provides maximim 

pasturage, and the crop, or crops, fvimishing the greatest 

amount of pasturage with the least reduction in grain yield. 

Uhtil data are available on these problems, definite 

grazing practices cannot be recommended. This investigation 

was conducted to obtain information that could be applied 

toward the solution of the problems mentioned above. 

Briefly, the plan of the experiment was to simulate 

four intensities of grazing on adapted winter varieties of 

wheat, oats, rye, and barley. Since facilities were not 

available for conducting actual grazing trials, a lawn 

mower was used to remove the herbage. 



REVIEW OF LITERATURE 

A search of tho literature discloses that only a 

limited amount of data exists on the response of small 

grains under winter pasturing. Furthermore, the data 

ayailahle have been obtained in other states and hence 

have limited local application. 

In Kansas, Oeorgeson, et al (4) found that when 

wheat was grazed closely dtiring the first part of April, 

with no other pasturing, the yield of grain was reduced. 

In a later test (5) they fo\md that the grazing of wheat 

in the fall and spring had little effect on grain yields. 

Swanson (11) also of Kansas reports that when wheat is 

making a heavy growth, grating is not harmful and may even 
1 

increase the grain yield, joklahoma workers (7) report 
from three years' results tihat no appreciable decrease in 

grain yields occurred where the pasturing was done judi 

ciously, and when it was discontinued by March 1. Heavy 

or late pasturing, however, was foimd to reduce the yield. 

At the Oklahoma panhandle Station, Finnell (2) found that 

grazing wheat until April 1 had little effect on tiller 

ing or on grain yield. 

In Tennessee, Soule and Vanatter (9) report that 

winter rje seeded from mid-Axigust to mid-September fur 

nished excellent pasturage from October to early spring. 

Dvorachek, et al (1) in Arkansas found that winter rye 
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produced more forage both in the fall and in the spring 

than winter oats or wheat* wasson (13) recommends oats 

for South Louisiana and rye for North Louisiana as the 

most suitable crops for providing winter and spring grazing. 

Stansel, Dunkle» and Jones (10) found that forage 

yields of the small grains varied with different locations 

in Texas. A mixture of ryograss and winter oats produced . 

the highest yield of clippings on the Oulf coast prairie, 

whereas wheat alone yielded highest in the north central 

part of the state* in northwestern Texas rye produced the 

greatest forage yields of all crops tested* Trotter (12), 

also of Texas, tested a n\imber of oat varieties for winter 

pasture and found groat differences between varieties in 

forage production for a particular period of the grazing 

season as well as in their total yields* 

Kirk, Davidson, and Hamilton (6) in Canada found 

spring oats to be superior to the other small grains in 

yield of dry matter per acre, percentage of protein, total 

yield of protein, and total number of cuttings per season 

where the plants were cut at various stages to simulate 

grazing. 

Welton and Morris in Ohio (14) found that clipping 

oats or ii^eat tended to reduce the number and height of 

culms, and to prevent lodging, but the effect was largely 

governed by subsequent weather conditions* 



EXPERIMENTAL PROCEDURE 

Th« investigation was oonduoted on a Cumberland silt 

loam soil located on the Tennessee Agricultural Experiment 

Station farm at Knoxville. Soil tests were made to dotemine 

the approximate fertility and the degree of soil heterogeneity 

within the experimental area. The results of these tests 

are presented in Appendix I. 

The winter grains used were Fulcaster #612 wheat, 

Pulwin oats, Balbo rye, and Jackson barley. Before seeding, 

a 4-8-12 fertilizer was applied to the experimental area at 

the rate of 400 pounds per acre. 

The crops were sown with a grain drill on October 6, 

1941; seeding was delayed until this time because of insuf 

ficient soil moisture. The seeding rates on an acre basis 

for the different crops were: wheat and rye, ijt bushels; 

oats. If bushels; and barley, 2 bushels. After seeding, 

the plots were cultipacked to firm and smooth the a\irface 

in order to facilitate clipping of the herbage, with the 

exception of oats, a satisfactory stand of all crops was 

obtained. 

The plots were arranged in a Latin Square design. 

Each plot was subdivided perpendicular to the drill rows 

into five plots 16 feet long and 28 inches wide, with a 

6-inch border along each side. Clippings were made on two 

plots to a height of 1 inch and on two other plots to a 
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height of 3 inches. The fifth plot was maintained as a check 

with no clipping treatment, within each height two frequencies 

of clippings were made. They were designated A and B; fre 

quency A represented approximately l|inches increase in 

plant height since the last clipping, and frequency B repre 

sented approximately 3 inches increase in height since the 

last clipping. Using these combinations of height and fre 

quency four clipping treatments were made, namely, 1-inch 

height at frequency A, 1-inch height at frequency B, 3-inch 

height at frequency A, and 3-inch height at frequency B. 

The first clippings were made on December 15^ the last 

on April 14. Because of such circumstances as excessive soil 

moisture, or wind, clippings could not always be made at the 

scheduled time. Rye was clipped four times, wheat and barley 

five, and oats seven. Clippings were continued in the spring 

until the plants started to Joint. 

The degree of tillering as affected by each clipping 

treatment was determined on each plot on the basis of the 

number of culms per square foot. This value was computed 

from an average of five covuits per plot. 

The effect of each clipping treatment on the height 

of plants at maturity was determined on each plot from an 

average of five measurements. 

The grain was hairvested on June 13 and when dry was 

threshed and cleaned. Yields are reported in bushels per 

acre. 
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All data wera subjected to analysis of variance teats 

to determine statistical significance. The term "significant" 

as used in this manuscript denotes statistical significance. 



EXPERT^^ENTAL RESULTS 

Data comparing different clipping treatments on 

wheat, oata, rye, and barley in reapect to tillering, plant 

height at maturity, and forage and grain yields are presented 

in Table I, The values reported In this table are averages 

of four replications. The mean differences between values 

necessary for statistical significance are also presented 

in this table. The individual yields of each replication 

are given in Appendices II, IV, VI, and VIII. Analysis of 

variance summaries of these data are presented in Appendices 

III, V, VII, and IX. 

The results and their interpretation are discussed 

under the following headings: (1) effect of clipping treat 

ments on forage yields, (2) effect of clipping treatments on 

tillering, (3) effect of clipping treatments on plant height 

at maturity, (4) effect of clipping treatments on grain yields, 

and (5) harmful effects resulting from forage removal. 

Effect of clipping treatments on forage yields 

The calculation of the average of the forage yields 

for all crops for each treatment in Table I gives the follow 

ing values: 1-inch height at frequency B, 280.3; 1-inch 

height at frequency A 267,4; 3-inoh height at frequency B, 

254.5; 3-inch height at frequency A, 251.6. The differences 

among treatments are relatively small and not significant. 
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TABLE 1 

A COMPARISON OF DIFFERENT CLIPPING TREATMENTS ON PLANT HEIGHT 
AT MATURITY, TILLERING, AND FORAGE AND GRAIN YIELDS 

OF WHEAT, OATS, RYE, AND BARLEY 

Clipping Number Plant ht« Yield per acre 
Treatments of culms at ma Forage 

height, fre- 1 per turity. (oven-dry), Grain, 
Inches quency' sq.ft.* Inches* potinds* bushels* 

WHEAT 

1 A 38 44 215.5 19.4 
1 B 38 44 160.0 21.9 
3 A 42 46 240.8 21.0 
3 B 40 47 257.3 20.4 
Check 47 48 23.6 

OATS 

1 A 41 25 174.6 24.1 
1 B 38 25 224.9 27.8 
3 A 50 25 231.0 26.3 
3 B 48 25 236.0 26.6 
Check 51 29 37.0 

RYE 

1 A 37 44 360.9 20.2 
1 B 35 44 458.8 21.9 
3 A 39 46 232.1 24.0 
3 B 36 48 174.8 24.0 
Check 55 56 24.6 

BARLEY 

1 A 41 29 318.5 29.7 
1 B 45 32 277.4 30.8 
3 A 45 29 302.5 30.2 
3 B 46 32 349.5 30.7 
Check 61 41 39.5 

Mln. dlff. 
for slg. 5 6 91.3 6.7 

rFrequency Aslf" Increase In plant height since last clipping 
Frequency 3=3" Increase In plant height since last clipping 

*Average of four replicates 
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The exceptionally high forage yields of rye on the plots 

clipped to the 1-lnch height at frequency B accounts for the 

highest yield being attributed to this particular treatment. 

On all crops except rye the highest forage yields were pro 

duced on the plots clipped to the 3-lnch height at frequency 

B. Although each treatment consisted of both height and 

frequency of clipping, the data show that height Influenced 

forage yields more than did frequency. 

The comparative forage yields of crops for each treat 

ment are shown graphically In Figure 1. Rye outylelded the 

other crops In forage production at the 1-lnch clipping 

heights, irrespective of frequency, whereas barley out-

yielded the other crops on the plots clipped to 3 Inches. 

Many of the differences in yield among crops are large , 

enough to be significant. 

Rye produced higher yields when clipped to 1 inch 

than when clipped to 3 Inches, whereas the yield of wheat was 

considerably greater from the 3-lnch clippings than from the 

1-inch clippings. Barley produced the greatest amotint of 

forage when clipped to the 3-inch height at frequency B. 

Approximately equal yields of oats were obtained on plots 

clipped to 3 inches at both A and B frequencies, and on the 

1-lnch height at frequency B, but the yield was considerably 

lower when clipped to 1 Inch at frequency A. Treatment 

differences within a crop are large enough to be significant 

only in wheat and rye. 



 

10 

520 

LEOEND: 
W- Wheat 
0- Oats 
R- Rye 

480 

B- Barley440 

M 400 
PC 
o 
< 

cc 360 
w 
0U 

w 
320 

B 

O 
b 

280 

g 
SB 240 
H 

g

IS 200 

160 N 
o Ka. KN 

120 

80 

40 Ii 
Height, 1" Height, 1" Height 3" Height, 3" 
Frequency a Frequency B Frequency A Frequency B 

L. 
Fig. 1. Forage Yields of Wheat, Oats, Rye, and Bar 

ley as Influenced by clipping Treatments 



11 

Totaling the yielda for all treatments in a crop shows 

that rye and barley produced approximately equal amoimts of 

foragef whereas wheat and oats yielded about 40 percent less 

forage. The early clippings of rye produced higher yields 

than the early clippings of the other crops. Rye produced 

forage over a period of 101 days, wheat 114, barley 114, and 

oats 120 days. 

The fact that rye produced the highest yields of 

forage on the plots clipped to 1 inch may have been due to 

the upright habit of winter growth of the variety used. 

This type of growth permitted the removal of forage from 

rjB at every cutting, whereas much of the top growth of the 

other crops, although of sufficient length for clipping, 

could not be removed because of prostrate growth. 

Effect of clipping treatments on tillering 

The data presented in Table I comparing the degree 

of tillering on all plots are graphed in Figure 2. Compared 

to the checks, tillering was reduced by all clipping treat 

ments except the 3-inch height at frequency A on oats. The 

percentage reductions in tillering of the various clipping 

treatments as compared with the checks are given in Table II. 

The effect of clipping treatments on tillering was influenced 

more by height of clipping than by frequency. Considering 

all crops, clipping at the 1-lnch height at either frequency 

reduced the number of culms approximately 27 percent; the 
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3-lnch ollpplziga at froquenoy B decreased the number 20 

percent, and at frequency A only 16.5 percent. These differ 

ences between the 1-inch and 3-inch heights, for either fre 

quency, were significant. 

The percentage reductions in tillering due to all 

treatments according to crops were: rye 33.2, barley 27.5, 

wheat 16.0, and oats 10.0 (Table II). All clipping treat 

ments on rye and barley reduced the degree of tillering 

significantly, but the differences among the treatments 

within either crop were not significant. The 3-inch clip 

ping treatments on oats had practically no influence on 

tillering, whereas the l-inch clippings produced highly 

significant reductions when compared with the check. On 

wheat, significant differences occurred between the check and 

the plots clipped to 1-inch height at A and B frequencies, but 

no significant differences existed among the clipped plots. 

Effect of clipping treatments on plant height at maturity 

The influence of clipping treatments on height of 

plants at maturity, shown in Table I, is illustrated graph 

ically by Figure 3. As compared with the check, clipping 

reduced plant height on all crops, but only significantly 

in rye and barley. With the exception of wheat, the differ 

ences in the height of plants among treated plots were not 

as large as between the check and any one of the treatments 

within the same crop. Considering all crops, the reduction 
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In height due to treatments ranged from 13.0 percent for the 

3-inch clipping at frequency B to 10.4 percent for the 1-lnch 

clipping at frequency A (Table II). 

In wheat and rye, clipping to 1-lnch height at both 

A and B frequencies reduced plant height at maturity more 

than the 3-inch clippings. In barley, frequency of clipping 

caused a greater reduction than did height; frequency B 

reduced plant height more than frequency A. Although plant 

height in oats was reduced by all clipping treatments, the 

reductions were of the same magnitude. When treated plots 

as a whole were compared with the chechs the following 

percentage z^ductions in plant heights oocuzu>ed: rye 25.7, 

barley 18.7, oats 13.8, and wheat 5.6. The percent reduction 

due to each treatment on each crop la given in Table II. 

Maturity in rye and barley was retarded about six days by 

the various clippings; only minor differences were noted 

among treatments. The maturity of oats and wheat was not 

influenced by clipping treatments. 

Effect of clipping treatments on grain yields 

The grain yields of the clipped and check plots 

presented in Table I are Illustrated In Figure 4. The only 

significant reductions in grain yields due to clipping treat 

ments, as compared to the checks, occurred in oats and barley. 

The reductions in grain yields as influenced by clipping 

treatments are presented in Table II as percentages of checks* 
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All clipping treatments reduced grain yields in comparison 

to the check plots, clipping to a height of 1 inch at fre 

quency A caused a 23.4 percent reduction in total grain yield 

of all crops, whereas each of the other treatments reduced 

yield approximately 16.5 percent. 

On wheat, oats, and barley the plots clipped to 3 

inches reduced grain yields more than the 1-inch height at 

frequency B; on all crops the l-inch height at frequency A 

reduced grain yield more than any other treatment. The 

effects of clipping treatments on grain yields were most 

noticeable in barley and oats where significant differences 

occurred between the check plot and any one treatment within 

either crop. In rye and wheat no significant differences 

appeared between check and clipped plots. Percentage reduc 

tions in grain yields due to all treatments were: oats 29.0, 

barley 25.7, wheat 12.4, and rye 8.5 (Table II). 

Harmful effects resulting from forage removal 

The data indicate that the removal of forage was 

accompanied by harmful effects to tillszd.ng, plant height at 

maturity, and grain yield (Table II). However, no direct 

relationship can be established between the amount of for 

age removed and its effect on these factors. On rye alone, 

increased amounts of forage removal resulted in decreased 

tillering, plant height, and grain yields. On the other 

oz>ops, the effect of forage removal showed no similar relation-

https://tillszd.ng
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flhlp. In gdneral, the 1-inch clippings not only yielded 

less forage than the 3-inch clippings, but they also caused 

a greater reduction in tillering and plant height, Althoiigh 

reductions in grain yields on wheat, oats, and barley occurred 

as a result of clipping treatments, there appears to be no 

direct association between forage removal and grain yield 

except for the 1-inch height at frequency A. 



DISCUSSION 

Roconanendatlons and conclusions baaed upon the results 

of this experiment must necessarily be considered tentative 

for two major reasons. First^ they are based upon only one 

year's results. The forage yields were somewhat Influenced 

by unfavorable weather conditions. The late summer and fall 

of 1941 were extremely dry, necessitating later seeding and 

fewer clippings than would ordinarily be made. Furthermore, 

had a satisfactory stand of oats bean obtained, this crop 

lively would have produced more forage than it did. Secondly, 

the data were obtained \2nder conditions simulating grazing 

rather than by actual grazing trials, consequently, the results 

may not be the same as would be obtained under the latter 

conditions. However, It has been found by Robinson, et al (8) 

and Gardner, et al (3) that data obtained by clipping treat 

ments are comparable to those obtained In actual grazing trials. 

If maximum forage yields are to be obtained with a 

minimum decrease In grain yields the small grains probably 

should not be subjected to grazing conditions comparable to 

the 1-lnch height at frequency A treatment. This treatment 

yielded only a few pounds more forage than did either of the 

plots clipped to 3 Inches, but was the most harmful of all 

treatments on grain production of each crop. Both tillering 

and plant height seemed to be affected more by the 1-lnch 

heights of clipping than by the 3-lnch. 
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From the standpoint of total forage production, rye 

or barley would be preferred to wheat or oats. Rye or barley 

should provide pasturage earlier in the fall than either wheat 

or oats, but the latter crops, expacially oats, can be pas 

tured later in the spring and still produce a satisfactory 

grain crop. 

The crop to use and the type of pasturing to be prac 

ticed will depend upon the needs of the farm operator. Not 

only must the farmer consider the total forage yield, the 

period in the grazing season of the greatest production of 

pasturage and the reduction in grain yield due to pasturing, 

but also the utilization of the grain of a particular crop. 



SUMMARY 

Clipping treatments designed to simulate four inten 

sities of grazing were made on winter varieties of wheat, 

oats, rye, and barley. Two plots of each crop were clipped 

to 1-lnch height and two others to 3 inches. One plot within 

each height was clipped more frequently than the other. The 

fifth plot was maintained as a check and was not clipped. 

The effects of the various clipping treatments were studied 

in respect to tillering, plant height at maturity, and forage 

and grain yields. 

Higher forage yields of wheat, oats, and barley were 

produced by the 3-inch height of clipping than by the 1-lnch 

height. In rye, the 1-inch clipping treatments at both fre 

quencies produced significantly higher yields than those 

clipped to the 3-inch height. Rye and barley produced approx 

imately equal total forage yields; each yielded 40 percent 

more forage than wheat or oats. 

Tillering was reduced approximately 27 percent on the 

plots clipped to l-inch hei^t at either frequency, whereas 

the 3-lnch height at the less frequent clipping decreased the 

number of culms 20 percent, and the more frequent clipping 

16.6 percent. Differences in tillering between the 1- and 

the 3-inoh heights were significant. On each crop the 1-inch 

height of clipping reduced tillering more than the 3-inch. 
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Clipping treatments as a whole were more harmful to tillering 

in T79 and barley than in wheat and oats. 

Plant height was reduced by clipping treatments, as 

compared with the check plots, on all crops, but only in 

rye and barley was the reduction significant. The greatest 

reduction was due to the 1-inch height at the less frequent 

cutting, and the least reduction in the 3-inch heights at 

either frequency. 

The grain yield was reduced most by the 1-inch height 

at the more frequent clipping. The harmful effect of clip 

ping treatments aa a whole was most pronounced on barley and 

oats, reductions in grain yield of 29 and 26 percent, respec 

tively, as compared to 12.4 percent for wheat and 8.5 percent 

for rye. 

on rye, increased amounts of forage removal resulted 

in decreased tillering, plant height, and grain yields. On 

the other crops similar relationships were not apparent. 
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APPENDIX I 

THE pH, AVAILABLE POTASH, AND AVAILABLE PHOSPHORUS 
OF THE SOIL IN THE EXPERIMENTAL AREA 

Available K20» Available P2O5 

Row pH^ lbs. per acre^ lbs. per acre^ 

I, Surface 6.0 158 35 
Subsurface 5.3 118 25 

II. Surface 5.7 132 35 
Subsurface 5.5 118 35 

III. Surface 5.5 161 35 
Subsurface 5.6 133 35 

IV. Surface 5.7 134 35 

Subsurface 5.4 108 36 

1. pH determined with Beckman glass electrode 

2. potash determined by Aapergillua niger method 

3. Phosphoxnis determined by Gunninghamella plaque 
method 
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APPENDIX XI 

THE EFFECT OP CLIPPING TRKATMSSTS ON FORAGE YIELDS 
OP VIMEATi OATS, RYE, AND BARLEY 

Yield of oven-dry forage in pounds per acre 

Row Clipping treatments 

Ht. l" Ht. 1" Ht. 3" Ht. 3" 
Preq. A Freq. B Preq. A Preq. B 

WHEAT 

I 191.9 193.2 228.5 293,7 
II 269.4 207.9 450.3 358.6 
III 225.6 150.2 150.4 156.4 

rv 174.9 88.6 133.9 220.2 
Average 215.5 160.0 240.8 257.3 

OATS 

I 180.3 274.8 340.3 358.3 

II 211.2 320.4 342.1 348.8 

III 191.6 204.5 206.6 150.7 

IV 116.4 99.7 34.8 86.3 

Average 174.5 SS4.9 fiSl.O 236.0 

RYE 

I 639.4 504.4 265.1 273.0 

II 364.2 607.9 306.5 212.3 

III 363.2 467.5 218.4 117.7 

IV 176.7 255.6 138.3 96.1 

Average 360.9 458.8 232.1 174.8 

BARLEY 

I 476.5 366.0 425.3 405.7 

II 304.0 342.9 460.6 526.0 

III 350.6 229.8 184.4 255.0 

IV 143.0 171.0 139.9 211.2 

Average 318.5 277.4 302.5 349.5 
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APPENDIX IV 

Ms EPfect of clipping treatijients on tillerino of 
WHEAT, OATS, RYE, AND BARLEY 

Number of culms per square foot 

ROW Clipping Treatments 
Ht. 1" Ht. 1" Ht. 3" Ht, 3" 
Freq. A Preq. B Preq. A Freq. B Check 

WHEAT 

I 34 29 44 40 45 
II 48 47 41 47 63 

III 34 39 43 37 43 
IV 35 36 39 37 47 

Average " 3S' 33 42 40 47 

OATS 

I 54 35 56 41 48 
II 37 38 54 49 52 

III 37 41 48 53 52 
IV 36 39 50 48 53 

Average 41 38 61 48 51 

RYE 

I 39 37 38 41 60 
II 29 30 38 35 45 
III 49 42 44 41 69 
IV 31 32 37 38 65 

Average 37 35 39 36 55 

BARLEY 

I 48 45 47 47 67 

II 35 44 50 48 56 

III 43 38 38 40 68 

IV 36 46 46 49 61 
Average 41 45 45 46 61 
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APPENDIX VI 

THE EFFECT OF CLIPPING TREATMENTS OH PLANT HEIGHT AT 
MATURITY OP WHEAT# OATS, RYE, AND BARLEY 

Plant height at maturity In Inches 

Row 

Ht. 1" Ht. 1" Ht. 3" Ht. 3" 
Freq. A Freq. B Freq. A Freq. B Check 

WHEAT 

I 44 44 45 47 48 
II 44 45 46 47 49 
III 43 44 46 46 48 
IV 43 43 45 47 48 

Average 44 44 46 Ai 48 

OATS 

I 26 26 26 26 30 
II 26 26 26 26 30 
III 26 26 26 26 30 
IV 22 22 22 22 26 

Average 25 25 25 25 ^9 

RYE 

I 46 46 48 50 52 
II 44 43 45 50 60 
III 44 44 45 48 56 
TV 42 42 45 45 56 

Average 44 44 46 48 66 

BARLEY 

I 30 32 30 32 44 
II 28 32 28 32 40 
III 28 32 28 32 40 
IV 28 59 28 30 

Average 29 32 29 32 
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APPENDIX VIII 

THE EFFECT OF CLIPPING TREATMENTS ON GRAIN YIELDS OP 
EHEAT, OATS, RYE, AND BARLEY 

Yield of grain in bushels per aore 

ROW Clipping treatments 

Ht. 1" Ht. 1" Ht. 3» Ht. 3" 
Preq. A Preq. B Preq. A Preq. B Cheek 

WHEAT 

I 17.4 17.6 21.3 17.2 24.0 
II *3 27.5 28.2 24.4 30.7 
III 17.6 21.7 15.6 15.9 16.0 
IV 17.2 20.9 18.8 24.1 23.7 

Average 19.4 21.9 21.0 20.4 23.6 

OATS 

I 39.0 31.2 31.2 31.7 47.0 
II 16.1 22.1 24.1 29.6 45.6 
III 30.9 45.4 39.2 28.8 34.9 
TV 10.3 12.6 10.7 16.3 20.6 

Average 24.1 27.8 26.3 26.6 37.0 

RYE 

I 24.1 34.0 28.9 32.8 35.5 
II 23.6 23.6 25.7 26.3 27.0 
III 21.2 20.4 22.1 11.5 15.7 
IV 11.9 9.7 19.4 25.4 20.1 

Average 20.2 21.9 24.0 24.0 24.6 

BARLEY 

1 43.7 31.3 28.8 23.5 44.1 
II 34.3 38.0 43.5 35.4 47.4 
III 17.4 25.0 17.8 27.6 29.1 
TV 23.3 28.9 30.7 36.1 37.2 

Average 29.7 30.8 30.2 30.7 39.5 
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