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8uppi«BMital ttaimKr p&8tur«e are in great demnd may 

Seaneesee t»,rmTz who raise dairy or beef cattle* Little dteta are 

available* heerever* to aid these fanoers in seleotiag the best 

varieties of grasses or ieguiBOS to serve this purpose* Speeifieally* 

infontttion is lacking on the t*o new varieties of Suttan grass* Sorghm 

vulgare var* sudanense, which only recently have been introduced* 

Ihese mm varieties need to be compared as to palatability and yield* 

with other crops that are now serving the tmrmr as a supplemental 

iusaaer pasture* 

tTntil data are available on iuoh problems* definite supplemental 

stammer pasture practices cannot be recommexKied with assurance* Tbi# 

investigation was conducted to obtain information that could be applied 

toward the solution of the problems mentioned above* 

Briefly* the plan of the esqaeriment was to seeiure data on 

•palatability and yields of six iaa;}or varieties adapted for summer 

supplemental pastures in order to determine irtiioh ones might be well 

adapted to tOnnescee conditions* 



REVIEW LI3ERA.TORB 

A fiHtreh of th« llt«ratur« disoloses that snioh data exist* bat 

only a smll amount has been published in recent years* Furthermore* 

the data a-«ailable hare been obtained mostly in other states and henoe 

haTS limited applioation to Tennessee* In South Carolina* Cathoart 

(4) found that pearl millet* Pennisetum glauoum* produced 42*9 per 

cent more nutrients per aore irtien graced than vh«i harreated for silage* 

pearl millet yielded 740*56 pounds of total digestible nutrients pvr 

aore and furnished gracing for 68*26 ccsr &ys per acre* fiie average 

yield per acre expressed in terms of alfalfa hay equivalent was 

1*472 potmds id^n graced and 1*OSO pounds When ensiled. Yinall (16) 

reported pearl millet to be better for uie as a green feed than the 

foxtail millets* Seteria Itallca* because of its larger yield and its 

ability to oalce a seoond groirth after being out down* Foxtail millet 

is not recQsassnded for pasture beoause it has a shallow root system 

and does not renew growth very quickly after being eaten off* Sudan 

grass may replace millet in some localities beoause of its high yield 

and longer growing sMLSon. Oregon workers (15) report that fox:taLil 

millet is seldom grown for pasturei however* on soils having good 

fertility and moisture* it produoee ocmsiderable pasture after a hay 

orop is Iwirvested* Foxtail millet grows under more moist and cooler 

conditions than Sudan grass* 

Texas workers (10) report that Sudan grass is a vigorous grow 

ing* depsndable annual summsr paatture and smergeney hay orop* On 

produotivs soils euid under favorable weather conditions* one aors of 



■f BJll, 

s 

Sudftn grasg will provide pastiire for two or aoro oowt during the time 

it is available. All or part of the field nay be harvested for hay 

at the heading out stage, and the second growth pastured, after it 

has again reached a height of at least one foot« On productive lands, 

Sudan grass should be twelve to fifteen inches high five or six weeks 

after planting* IHssturing should be avoided prior to that time, 

since the young, short plants may contain sufficient cyanide to be 

poisonous* Botational gracing should bo practiced* Sudan grass nay 

bs pastured tmtil killed frost. Even after frosts, Sudan grass is 

may bs safely pastured, since frosting does not inoreaa# the cyanide 

oontexxt* It is suggested that when animals are first turned into a 

Sudan graee pasture, they be observed for an hour* Healthy, vigoroxis, 

well-fed animals usually sto^ eating within a short time and look 

around for other grass to oat if there ie suffioient poison present 

to bo dangerous* 

Sohoth and Hampton (15) found under Oregon oonditions that Sudan 

grass makes satisfactory pasture for eattle, horses, sheep, and bogs, 

and is somotimes used for turkey range. Clipping is reoomnended after 

uneven pasturing or exeess trsaapling* Sudan grass that is short and 

dark sometimes develops dangerous amounts of faydrooyanio acid and when 

pastured, poisoning may result* Cole, Msad, end Began (6) report that 

bloat rarely, if ever, occurs in normal animals on Sudan pastures* 

Dews cm. Graves, and Van Horn (6) fouzid that fifty per o«at of Sudan 

grasing was obtained in July, and the remainder was Ihirly equally dis 

tributed between August, September, and October* Haul (15) reports 

twenty-five acres of Sudan has pastured twenty-five dairy cows 
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eoBtlnuousXy from July until firott. Itro plott v«r« u>«d for fftstur«|, 

&lt«rtttix]g every tno «eeke. S<»ne eowe heve izusroMed tl»ir dAily 

production as anaoh as ten or fifteen peunde per day with no deoreaee 

in test* Paul (19) also reports soybeans can eell be put in with 

Sudan grass and that the praetice is espeoially desirable in terrl* 

tories infested ly ohinoh bugs, since the beans are resistant to this 

insect* In Indiam, Reed (14) reports that Siidan grass is the best 

emergeney sxssBsr pasture crop for Indiana, espeoially for eattle and 

sheep and ranks next to rape as an energenoy pasture for hogs* 

In Hiohigan, Dorranoe (7) reports that Sudan oompared to other 

crops on sandy loam soil proved far more productive than rape, alfalfa, 

or sweet clover* fsxas workers (10) report that the average cost of 

gain will be lese in ueing Sudan gracing If the eteers do not reoeive 

their concentrate feeds wtil they are placed in dry lots* Gorton (9) 

in Oregon reports the cost per animal«unit day of gracing Sudan was 

7*8 cents for the average of 166 animal^nmit days produced per acre* 

Wisooneia workers (1) rsport maximum productiMi Is obtainsd ly delaying 

gracing until plants have reached a height of two or three feet smd are 

relatively free of poison* Fergus (6) found that Sudan furnished a 

valuable supplemental pasture after sumner heat reduced the produotivily 

of other pastures* IDemai workers (2) report Sudan grass may furnish 

gracing for 70 to 175 days, depending on the season* 

Melntyrs (12) repozd;s that fsxas observers elaim livestock 

always show a decided preference for Sweet S\^n over the Common kind* 

United States Department of Agriculture workers at the plant Industry 

Station, Beltville, Itirylax^, recognise that on separate free«ohoice 
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feedizig aysteam* oattla my tomporarlly grasa on SvMt Sudan first* 

T«t« if a solid plot io ooim to Coasnon* SirB«t« and lift Sudan* Depart* 

msnt mn say oattlo vill oat it all* without any proforenee for tho 

now Swoot Sudan, As yot, no groat difforonoo in its not fOoding -saluo 

has been dotendned, lift Sudan is loore resistant to leaf and ston 

disease than Sweet and Sweet Sudan is more resistant than Goomcn Sudan 

to leaf and steal disease. 

In Georgia* B\urton (3) reports TLft Sudan contains more prussio 

aoid than Comon Sudan, It is more resistant to disease than Sweet or 

CoasMm Sudan, lift Sudan my be graced when it is eighteen to twenty* 

four inehee high* but is palatabls and readily eaten even in the 

early heading stage, Ihe preliminary reports indicAts that in most 

plaoss* nft Sudan should produoe more gracing* espeoially lats in the 

ssason* than Common Sudan, 

ilWiiSStii^hi^i' -fci 1 -■ ■ ■ 
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The iniTeatigatloii ma «onduot9d oa a Daoatta* toil loaatad on 

th« 9Bzm«aa«9 Agricultural Experiment Station fArm la Blount County^ 

in 1946. At the end of the e3q>erimeat, two aoil saaplea were taken 

from the unfertilised aoil along the edge of the plots to determine 

the approziaate fertility* 

She grasses used were Sweet Sudan, Commm Sudan, lift Sudan, 

Samessee German millet, Setaria italioa, browntop millet, Panictm 

fsBeieulatuia, and pearl millet* ; Before aeeding, a 5»lO»5 fertiliser 

was applied to the experimental area at the rate of 400 pounds per 

acre*| 

She orops were scam with a grain drill oa May 26, 1946, at the 

rate of 31 pounds per acre* A'satisfaetoty stand of all crops was 

obtained* She plots, 11 feet wide x 99 feet long, or eine<*fortieth 

acre, were arranged in a randcadsed block design* A twelre-foot road 

way of Sweet Sudan grass was placed in the middle with twelve plots on 

each side of the roadway* A six-foot border of Sweet Sudan grase wae 

placed on the east and west sides ef the plete with a fifteen-foot 

lespedesa atrip between these borders and the fence* A twelve-foot 

roadway of lespedesa wae left betiwen the enda of the plots, on the 

north and south sides, and the fenoe* 

Wire pasture cages four feet square were placed on the plots 

before graslng started* Plant height wae Masured in five different 

areas on eaoh plot and the values averaged for each plot* Zhe measur 

ing stiok was plaeed m the ground and the grass straightened up with 

the band* 
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Ste«rt trord turaad into th« area and tixaed to the half^eiinube 

as to iihat they irore gracing* Four or six steers were usually grac» 

ing at the same tine* After the steers had eaten the grassea'l^irly 

olese* they vere resioTed and the grass under the oages ollpped aith 

hand shears to within one inoh of ground and weighed to secure the 

total yield* The pasture cages were then mored to an aaerage graced 

area on the satae plot and the ungraced grass reoaining in this four-

foot-square area was clipped to within cme inch of the ground and 

weighed to deteraine the refusal* fhs grass eas oven dried to seoure 

the dried weights* 

Ihs first gracing began duly 8, 1946* Ilro other gracings were 

oade and yields obtained* one the middle of August and the other the 

last of September* 31w lack of rainfall was the determining factor 

in the number of graclnge obtained* 

During each gracing period after the three or four palatabilii^ 

trials* a large group of steers were tunwd into the experimental area* 

When one of the plots became graced to the point where it eas 

injuricnui to the grassea to be graced loser* usually two inches off the 

ground, all steers wers taksn off the area* After each g»cing* the 

plots were clipped with a horse-drawn mosing machine* 



EXPEEIlBKa,L HBSITLIS 

on height of Sweet Sudan* Hft Sudan* CaBOBon Sudan* 

Tennessee Gemn millet* browntop millet* and pearl millet are pre 

sented in Table XI* Data on palatability of the above-mentioxied 

grasses are presented in Table III and data ooB^rlng yields per acre 

are presented in Sable 17* The iralues reported in these tables art 

averages of four replieations. Soil fertility of the experimental 

arMi is shown in &ble Z* The individual plot data on height at time 

grating began* palatability* axid yields per aere of oath plot ere 

given in Appendices £* C* D* £* f, G* and H. 

The results and their interpretations are discussed under the 

following headings! (1) Soil Fsrtility,(8) leight,(S) Palatability* 

and (d) Tisld* 

Soil Fertility 

Soil fertility tests are shown in Sabls I* Soil sai^les were 

taken along the east and west sides* whioh were the sloping sides of 

ths experimental area* Both samples wers acid and low in available 

phosphate* The east side represented the part that was the most eroded 

with the subsoil esqposed at the surface in a small portion of the area* 

The west side was higher in available potash and organio matter (darker 

oolor)* probably due in part to tho proeonoo fonnsrly of an old hay 

staok on tho southwest comer* 



mBLE I 

pE, AVAIUBLS P03ASH, AMD AmiIAfiI£ FHOSFHCRDS 
OF !ZHE SOIL IM !!SE EXPERZEEMmL AREA 

LoeatloBi 

of Amilablo A-mllablo 
Somplo Phoophato Potash 

East 5.4 Very low(1) Very low(80) 

West 5*5 Very low (X) Very high 

Soil saxaplea were sent to the State Soil fOsting laboratory 
at Mhshville and were analysed there. 
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HEIGHT HEAStJBEHHHT QT GBASSSS 

Height Mea.gur«ment in Feet 

First Second Third Average 
Variety Gracing Gracing Gracing Height 

Seeet Sudan 4.2* 2.8 2.0 2.8 

CcBOBon Sudan 6.2 2.6 2.5 3.4 

Uft Sudan 4.8 2,5 2.8 8.0 

Temestee 

Gensan mllet 3.2 1.6 0.0 1.6 

Broemtop milet 2.6 1.4 0.8 1.8 

Pearl Millet S.9 2.5 1.7 2.7 

^ E&oh Talvte le the average of 6 nieaeureiQente fron oaeh tf£ 
the 4 repXioations* 

-le " 
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Height 

Ihe ooB^rati-ve height of eech variety is shoim in ihble IZ 

and Appendioee B« C, and D* Zhe Sudani grew higher than the nlllete* 

The order of height growth wae Ctnoeum Sudan^ Tlft Sudan, Sweet Sudan, 

pMTl Bdllet, Tenneeaee German millet, and broentop millet* 

Palatabillty 

She location of each plot ineide the experimental area le shown 

In Figure 1* The oaleulatlon for the amount of time the steers spent 

on Sweet Sudan graes was based cm the amount of gracing on the four 

plots of Sweet Sudan, the two six-foot Sweet Sudan borders, and the 

twelve-foot Sweet Sudan roadway in the center of the esperimental area* 

The time epent gracing eaeh variety is shown in Table III* The 

order of palatabili-ty was Sweet Sudan, Uft Sudan, Common Sudan, brown-

top millet, pearl millet, and Tenmssee German millet* This is based 

(m the entire gracing season. The palatabillty of each variety varied 

come with each of the three gracing periods as shown in Appendix E* 

Browntop millet wae second choioe in the first gracing period, pearl 

millet increased from sixth place in palatabillty durlzig the first 

gracing period to fourth place in the second gracing period, and remained 

fairly high in the third period* She three Sudan grasses ranked higher 

than the millets In both ths second and third periods* 
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3AI!£ III 

TXMS iMmmis 81CERS smm is GSiLzmo 
OS KILLE3S AHD SUMS GSASSBS 

Munber of Mlnutea Steera 
Grased for the Three 

mrlety Graslng perioda 

Sweet Sudan 1548.^ 

lift Sudan 688*5 

CoBBfton Stidan 674.0 

Browntop Millet 532,5 

Ibnneeeee Geroan Millet 60.0^ 

Pearl Millet 445.5 

Inapedeca 750.0 

)Xnaotl-ve 1030,0 

Total 5726.0 

* Inolude* 740 sdnutet oa Sweet Sudan roadway and border| 
606*5 ainutea were en Sweet Sudan plote* 

Are period* only. 
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I£SFECEU 

6-foot Sweet 

Tenzeseeee Oermn 
12 laiXet 

11 Coxsnon Sudan 

10 Pearl Hlllet 

9 Browntop Mllet 

8 Tlft Sudan 

7 Sweet Sudan 

6 Pearl Hlllet 

6 Browntop Millet 

4 Penneseee German Millet 

5 Tift Sudan 

2 Common Sudan 

1 Sweet Sudan 

Sudan Border 

24 Pearl Millet 

2S Browntop Millet 

22 Tift Sudan 

21 Sweet Sudan 
w 

20 Coosnon Sudant 

1 19 Tenneeeee German Millet 
1 

18 Sweet Sudan 

1
U 

17 Common Sudan 

•P 16 Pearl Millet 

15 Tezmessee German Millet 

14 Browntop Millet 

15 Tift Sudan 

•V 

6-foot Sweet Sudan Border 

1£SFED£2A 

X 

CESIGir OF STJFPISMEXZm,SUttlEH FAS3UKB EXHRIlUft 

Pleur# 1 
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Tift Sudan looked store attraotive due to it« greestMiea and 

don from disease* Cosmon Sudan axA Sweet Sudan developed large areas 

of leaf blight and anthracrose« vhioh eaused «a£(y^ of their blades to 

ourl up# dry out# and finally die. Browntop millet had a voody appear-

anoe# due to drought in the sxaaaer*(See Figures 2 and S). After the 

first grasing period it was less palatable* 

fsnnessee Genaan millet grew very rapidly after seeding and was 

alBKtst mature when the first grasij^g period started* Ihis mde it less 

palatable and since it died after the seoond grasing period# it fur* 

nished no forage during the third grasing period* 

Tieldi 

Jhe eoB^rative yields of each variety are shown in lable IV* 

Pearl millet produoed the greatest amount of green forage# also# tdie 

greatest aisount of forage# oven-dried basis* 3he steers grased more 

on both green and on oven-dried basis from lift Sudan than freas any 

other variety* 

•the greatest green refusal} that is# forage produoed but not 

oonsumed# was produoed by Pearl milletj the least by lift Sudan* Ste 

greatest dry refusal was produoed by lennessee German millet# the least 

by lift Sudan. Yields of each plot are shown in Appendiees F, G# and H* 
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mBl£ IT 

A COKPARISOH OF DXFflSBEHT VASXlitlM 
AS TO mUDS FSB ACSB 

Green Feed Produced Per Acre Dry Peed Produced Per Aoire 

Variety Total Refusal Met Total Refusal ]9st 

Sveet Sudan 22,914 7,064 15,650 3,759 878 2,881 

Oeanmon Sudan 22,663 8,918 13,770 4,368 1,837 2,525 

Tift Stidan 24,854 5,190 19,664 4,703 912 

Tenmssee 

Oeman Mllat 17,589 11,628 5,716 4,886 4,328 m 

Bro«mtop Millet 20,647 7,493 13,154 5,233 2,212 5,021 

Fearl Millet 35,848 16,306 19,543 6,736 8,917 2,8^ 

• / 
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DISCUSSIOH 

Rscosmcndatlonai and oonolualons Ijasad upon the results of this 

exporlasnt smst nscossarily bo ooMidorod tontativo for se-voral roa* 

sons* First« thoy are baaed upon only one yearns results and the 

forage yields were soatewhat influenoed by unfavorable weather condi 

tions. She weather in the latter part of July and during August wae 

extreisely oool for that season of the year* She aionths of June axid 

July had very little rainfall* !{!hese weather data are presented in 

Appendix A* Ihere were only 56*56 inohee of rainfall for the entire 

year of 1946* Seeond* the data were obtained under conditions where 

six different varieties were graced as one grazing grass and not as 

sepaiate grazing grasses. Soae of the varieties should Imve been 

grazed nore often than oould be done under the program carried out* 

Ihird, eaoh plot should have had its own fertility test with two or 

three tests being aiade on eaoh plot* There was great soil variability, 

soiue areas having subsoil exposed, whereas part of the plots had deep 

top soil* 9ie southeast portion of the experimeninl area had at one 

time a hay staok on it* Ihis hay stack had deeon^oeed there and prob* 

ably cattle eating there had left droppings that increased the fertlll-ty 

Of the soil* 

The border area should have been in something besides one of the 

varieties being tested, because that gave the steers a larger area of 

one variety from whloh to ohoose. 

From the stan^oint of total forago production, pearl millet 

ranked first. lift Sudan will furnish more grazing in July and August, 
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probably whea siippleinoatal suimMr paaturo is In grsatsst dessind* lift 

Sudan furnished both xoore net green and dry feed than any of the other 

varietlM tested* 

One of the main reasons for lift Sudan produoing the greatest 

amount of net feed is its resistance to diseases* Ihere ms little 

differenoe In the palatability of the three Sudan grasses during the 

seeond and third grasing periods* 

Common Sudan grew the tallest* srith all Sudan grasses growing 

taller than the millets. Pearl millet greir the tallest of the millets 

while bronsntop millet grow the least in height. 

Yields per acre of each of the si* rarieties would undoubtedly 

hare been hi^er if the plot acreage had been large enough to permit 

grasing at the optimum time for eaoh grase* Ihe millets were handioapped 

by not being grased i«>re often* It was inpossibls to do so sinee the 

time and number of graglngs were based upon the height and cyanide con« 

texxt of the Sudan grass* therefore* ths experiment does not furnish an 

aoosptable mriety oosiparison* 

2he fertility of the soil as shown in the east soil sample was 

strongly aeid and eery low in a-milable phosphate and potash* She west 

soil sample had about the came aoidity* was wsry low in available 

phosphate and very high in available potash* Sis high potash oontwxt 

in ths west soil sample is probably due to part of the soil sasple being 

taken where an old bay staok once stood* 

•the present results agree with those of Vinall (10), In showing 

that pearl millet is better for use as a greed feed than the foxtail 

millets, beoause of its larger yield and its ability to maies a second 
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growth, after being out down. The present work shows that livestock 

have a alight preference for Sweet Sudan over CoBsson Sudan at certain 

tiflwa• Siia is essentially In agreement with Onited States Department 

of Agriculture workers at the Plant Industry Station, Beltville, Mary 

land* 

In Georgia, Burton (3) reports that lift Sudan contains more 

pruBsio acid than Common Sudan* It la more resistant to disease than 

Sweet or Common Sudan and should produce more gracing, especially late 

in the season, than Comauai Sudan* She present wortc substantiates these 

findings relative to produotivlty and disease resistanoe* 

V 

f 

-- -'..•L--. . , . 
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Yield and palatabllity tests stere eondneted with six varieties 

of grasses that say have a plaee as supplemenlal suiaaer pasture plaxiks* 

Four replioations of each of the six mrieties were seeded. 

Tift Sudan furnished the greatest yield in pounds as harvested 

by steers* Pearl millet produced the greatest yield in green forage^ 

however, much of this was not eaten by steers. The top of pearl millet 

was found to be very palatable vdiile the stalk was veiy coarse and un* 

palatable. Tennessee German millet produced the least feed of any of 

the varieties studied. 

Bftlatabillty tests of the second and third grazing periods and 

the total yield in pounds, oven^dried basis, as harvested by steers, 

indicate that of ilie six varieties tested in this experiment, Tift 

Sudan is the best supplemental summer pasture grass. Sweet Sudan 

ranked second. Common Sudan third, pearl millet fourth, browntop millet 

fifth, and Tennessee German millet sixth. 

There was no Indicaticm of cyanide poisoning or bloating of the 

steers during the entire experiment:. 
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APFEHDIX A 

MOHl'HL? WEikTHER M3A FRCSi THE DKIWRSITY OF lEHMSSES 
KXPERIMENIAL SIETION FARM IK BLOUNT COONIY, 1946 

Minimum Msximum ATsrags 
Month Stopsraturs Stoperaturs Stopsraturs Rainfall 

January 6.55m- to 

Februaary 
to 4.80- m 

Mareh 
to' • 

m 
£.66 

April so* 6R. 60.47 6.10 

my 40* 66. 67.16 6,86 

June SO. 81. 78.71 .60 

July 64. 9£. 78.13 l#70 

August 54. 90. 74.19 .90 

Ssptsnbsr 47. 90. 66.16 1.60 

Ncrvsnbsr 
-to 

m 
8.S1 

l^fosoriMir to 
m * 4.16 

10mL 66.66 

Readingi var« taken at 6|00 A.M. daily. 
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mmuB 

HEraizr MsismafSiiT of plants at the urst oHAZiHa period 

a 

Average Average 
Eepli* 

Height Iteasurement In Feet 
Height of Four 

Repli-
Variety Hunber Firat Second Third Foxirth Fifth Feet cationa 

Seeet I 3.8 li.5 lt.5 U.o I4.I 14.2 
Sedaa II U.O 3.6 li.2 3.9 I4.6 I4.2 

III 3.6 3.5 ii.5 I4.5 I4.I 
IV k*$ U.7 ii.O 14.5 I4.3 I4.I4 

U.2 
CooBMin I 5.1 5.0 U.6 5.8 I4.8 5.1 
Sedan II 5.1 6.0 5.1 5.1» 5.6 5.I4 

III 5.2 5.5 1^.8 14.8 I4.7 5.0 
IV 5.3 U.6 5.0 5.0 5.3 5.1 

5.2 
Tift I 1|.0 3.3 3.5 I4.3 3.9 3.8 
Sudan II It.O li.8 3.9 I4.I I4.3 I4.2 

III U.2 h.k I4.0 I4.6 I4.3 
IV 3.7 5.2 5.1 5.0 5.1 I4.8 

k.3 
Tennessee I 3.2 3.5 3.3 3.1 2.8 3.2 
Qeman II 3.5 3.9 3.0 3.6 3.1 3.7 
KLUet III 3.6 3.3 3.0 3.0 2.6 3.1 

IV 3.8 2.5 2.6 2.9 2.6 2.9 
3.2 

Browntop I 2.5 2.5 2.7 2.6 2.2 2.5 
Hillet II 2.1 3.0 2.8 2.6 2.5 2.6 

III 2.6 2.1i 2.h 2.7 2.7 2.6 
IV 3.0 2.7 2*8 2.8 2.6 2.8 

2.6 
Pearl I h,k li.2 2.9 3.2 3.I4 3.6 
Millet II ii.3 k.3 5.1 5.2 I4.3 24.6 

III 3.0 2.8 2.1 3.0 I4.7 3.2 
IV 3.8 5.7 U.l 3.I4 14.2 I4.2 

3.9 
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APPB3im c 

KEIQRT mSUREUm OF PUNTS AT THB SECOND ORAZIIIO fmiOD 

Average Average 
Repli* 
cation Height Measurement in Feet 

fielght 
in 

of Four 

Variety Nia&ber First Second Third Fourth Fifth Feet cations 

Seeet I 1.8 2.3 2.5 2.3 3.3 2.1* 
Sudan II 1.5 1.5 2.2 3.0 3.1* 2.3 

III 1.6 2.6 2.3 3.0 3.0 2.5 
IV 2.2 2.6 1.8 2.1* 2.0 2.2 

2.3 
CoamMk I 3.6 2.8 2.6 2.1 1.8 2.2 
Sudan II 2.6 2.6 3.1 3.2 2.1* 2.8 

III 2.3 2.2 1.7 2.7 2.1 2.2 
IV 3.5 2.7 3.6 3.2 2.9 3.2 

2.6 
Tiffe I 1.3 1.9 1.7 1.1* 2.6 1.8 
Sudan II 3.1t 3.1 2.9 2.1 1.5 2.6 

III 3.1 3.0 1.8 1.7 1.8 2.3 
IV 3.1i 3.7 3.6 3.1 2.6 3.3 

2.5 
Tennessee I 1.0 1.7 1.7 1.8 1.2 1.6 
Qeiman n 1.8 l.U 1.2 1.3 1.7 1.5 
Millet III 1.6 l.lt 1.5 1.6 1.3 1.5 

IV 2.2 1.6 1.8 1.7 1.5 1.8 
1.6 

Browntq^ I 1.7 1.5 1.6 1.8 1.2 1.6 
Millet II 1.0 1.1 1.0 1.2 1.8 1.3 

III 1.3 1,0 .9 1.6 1.3 1.2 
IV 1.6 1.5 1.1* 1.3 1.6 1.5 

1.1* 
Pearl I 1.8 1.1* 3.0 2.3 2.1* 2.1* 
Millet II 3.5 2.7 2.7 2.1* 1.7 2.6 

III 2.7 2.0 1.7 1.7 l.f. 2.0 
IV 2.3 3.3 2.1 3.8 2.6 2.8 

2.5 
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APPSJDIX D 

HEIGHT MEiLsuaiaiEirr or puhts at the thihd grazing period 

Average Average 
Repli-

Height Itewsrarenent In Feet 
Height 
in 

of Pour 

Repli** 
Variety Kueber First Second Third Foxarth Fifth Feet cations 

Sseet I 1.9 2.14 2.0 1.2 2.0 1.9 
Sudan II 2.0 1.7 1.5 2.5 3.1 2.2 

III 2.6 1.9 2.8 1.6 3.0 2.2 

IV 1.0 2.2 1.8 1.5 2.14 1.8 
2.0 

Cooaaon I 2.5 1.6 1.5 2.8 2.0 2.1 

Sudan II 2.8 2.6 1.7 3.8 1.5 2.5 
III 2.7 2.14 2.5 1.6 3.9 2.6 
IV 2.h 1.9 2.8 2.0 I4.0 2.6 

2.5 
Tift I 2.6 1.6 I.I4 2.2 2.1 2.0 

Sudan II 2.7 1.5 2.0 1.8 2.0 2.0 

III 3.1 2.5 2.6 2.7 2.9 2.8 
IV 3.2 1.7 2.I4 1.0 3.3 2.5 

2.3 
Tennessee I 0 0 0 0 0 0 

German II 0 0 0 0 0 0 

Millet III 0 0 0 0 0 0 

IV 0 0 0 0 0 0 

Broimtop I 0.7 1.3 O.I4 1.0 0.6 0.8 
Millet II 0.9 0.6 1.0 0.8 1.1 0.9 

III 0.8 0.7 0.7 0.8 1.0 0.8 
IV 1.0 1.1 0.6 0.8 0.5 0.8 

0.6 
Pearl I 1.0 2.0 0.8 2.8 1.5 1.6 
MlUet II 1.6 1.9 1.2 2.9 1.8 1.9 

III 1.8 1.0 0.8 2.6 2.0 1.6 
IV 0.9 0.7 I.I4 1.8 3.6 1.7 

1.7 
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AFPEHDIXF 

YIELDS PER AC31B GP EACH PLOT AT FIRST ORAZIHO PERIOD 

Ore«a Dry 

Repli Plot Refusal Met Plot Refusal Net 

Variety cation Meigtat Weight Weight Ifeight Weight Wieight 

3w»et I 16550 3865 12690 653 1878 
Sudan II lli6lili I4O83 10561 626 nkz 

in 114862 9799 5063 IO3I4 1035 
IV 17375 8983 8392 879 

Average W m 

Ccomon I 15325 I4900 IQI425 925 11406 
Sudan II 15597 8602 6995 1878 626 

III 13I4I9 7839 J438O 1688 598 
IV 15951 11813 I4I38 2259 1490 

Average 15% "W iSBE 

Tift I 16223 2286 13937 2205 327 1878 
Stidan II I683I1 6315 10519 2286 925 1361 

III 13583 14301 9282 2178 735 II4I43 
IV 19381 7295 12086 28: 79 I33I4 

Average 531^ II135 CTT 

Termesaee I 16659 8602 8057 3185 2668 517 
Oeman II 15679 985I4 5825 3756 3I43O 326 
Millet III 101425 7186 3239 26514 2531 123 

Average 
IV 121493 

ifBI 
?y 3020 

5335 
36 

Browntop X 13882 6859 7023 2885 1769 1116 
Millet n I2I493 5880 6613 2613 1688 925 

III 13583 5880 7703 3158 1552 1606 
IV IhOhS 6152 789I4 II497 1252 

Average W5 im ^351 1557 122I4 

Pearl z 23273 1132I4 n9i49 3103 20I42 1061 
Millet II 30269 12576 17693 I42I46 29I4O 1306 

III 13256 10398 2858 2368 2150 218 
IV 22130 12086 IOOI4I4 35n 2I470 10141 

Average 555511 115^ I553Sr 5W 21401 "TO 

y\ I'rA;/ rj:. 
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appssdh a 

HEIOSfm ktm OF EACH PLOT AT SEOOI® GRAZHJO PERIOD 

Green Dry 
Repli- Plot ' Reftisal Hilet Plot feol'tuial Set 

Variety cation Hfelght ifelght Height TBolght Ifelght ifelght 

Sweet I 3620 0 3620 708 0 708 
Sudan II 206? 0 206? 708 0 708 

III 5771 572 5199 953 109 SlOt 

Average 
^ MLifm 2Ŵ ^ WS ^ 22^ ^ 

CoasBon I 2613 0 2613 683 0 683 
Sudm II 2776 0 2776 708 0 708 

III it600 1192 3ii08 1089 272 817 

Average 
IV ^ 

HOT 
1307 
625 3303 

lya
981 

327 
OT 
^ 
831 

Tift 1 2286 0 2286 1062 0 1062 
Sudan II 1851 0 1851 1^90 0 li90 

III 3li8U 599 2885 I82I4 I63 I66I 
IF 1^981 0 k9Ql 898 0 898 

Average 

Tenneasea I I6O6 1062 514 735 514 191 
Oenaan II 6261 7077 -8I6 3266 35U -21*5 
MUet in 1*029 1905 2121* 1707 1225 572 

IV 2205 133k _iZl 708 571 
Average 3525 281*1* 681 I55f ii*63 

Browntop I 5716 2259 31*57 1769 1225 514 
Millet II 31*30 1062 2368 953 327 626 

III 35n 1307 220b m6 599 517 

Average 
IV db5 

13*5l 
572 
l3^ 

1*573 
3151 

llb3 
1320 

jn
585 

1252 
735 

Pearl I 8656 5825 283I 2232 I688 514 
Millet 11 57b3 5736 1007 2395 2170 225 

III 5798 103b b76b llb3 163 980 
IV 9772 72bl 2^ 25^ 20b2 b89 

Average ife I*Tw 5783 2® I5I6 55? 
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