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IHTRODaCTIOH 

Pearlmill«t (Pennlaetua glauctaa L«) la on« of tha most ii^portant 

gruaes uaed for sc^pleisental aiimer foraga in Tanneaaaa and other south* 

aaatam states. 

Faarlnillet la a sunaar annual and gross battar than aost foraga 

cr(9« during hot* dry* sunaar vaathar* It doas not ecmtaln any pzussio 

aeid*forming glucosidas or othar knoim pois<»3ous ocmstituants. Beizig 

fraa frcss aany diseases shich affaet Sudangrasa* it produces more foraga 

during southern auaaers and aaintains a high level of production under 

unfavorable dLiaatio conditions that often reduce the qualitf and pro* 

duction of perennial grasses. It nsy fit under certain conditions into 

a oropping systea involving winter annuals* For exaaq)le* land used for 

growing ndllet during the sunaar aay be planted to oats in the fell to 

produee fall* winter and spring forags. 

It is neeessary to detemins the influence of different cuflLtunCL 

practices and cutting intensities on the awphology of the plant in 

order to deteraine appropriate ways of aanaglng the crop to get 

fsroduoticsi and good Maaooal distribution of forego. Wien grass plants 

are ccnq^etely defoliated* new top grofwth ie initiated at the eacpense 

of prevlouely deposited food reeervee. Uhlees these food reeerves era 

sufficiently replenished before 'Uie next cutting* a fiurther reductioil in 

food reserves occurs* with resulting poor growth of the plant. 

Adequate Informaticn is lacking regarding the stage of growth at 
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Millet iftiottld be cut or greBed^ end the heit^t of stubble to be 

left otsnding. To date, the densitgr of the atend to produce wealimiM 

growth^ the regrowth after eutttnga and the diatributlon of produotloii 

during the aeaaon hare not been aafficientlj inyeatigated to the OKtent 

that aatiafactozy reooMBendaticma to growera eaa be nade. 

The present atudgr was decLgiuidi to eonaider the effecta of 9 

different cutting intenaitiea^^ 3 roe apadnga, and 2 aeeding ratea, m 

the nori^ologlcal deTelopBwnt and forage yielda of the Qahi-l yajriety 

of pearlnillet. 
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CHAPTER U 

wrmi Of LiTSRATimE 

The effect of the rMomtl of p^otoaynthetic area tgpon the growth 

of plants has received considerable 8tud()r« Munerous investigatloas 

have been carried out on the cutting wenageaent of different graMSHNi* 

Rcwever^ literature relating to the siorx^clogical derelc^ssent of grassee* 

and particiLLarly pearlniUet, as affected by cutting and cultural vari-

abXes« is lioilted. 

Boarlc et al. (1952) in KUalsslppi^ as veil as other authors, 

have found that pearlndllet is often siq»erior to Tift Sudangrass and 

other sorghvnas as a susmer pasture crop. 

Marshall et si. (1953) reported that an average of over 2000 

potoads of total nutrients per acre per year was obtained by daixy oova 

fron a millet pasture in Florida. In Pennsylvania^ Fortmann et al. 

(1950) reported that pearlmillet ylddod 8635 pounds of dry matt«r saA 

618 pounds of protein per acre, vhereas the highest yielding Sudangrass 

in the sane test yielded 6096 pounds of dry natter and 526 pounds of 

protein. 

Hoveland and McCloud (1957) and HovelantjP* studied the effeota of 2-^ 

rov spadngji height of plants before cutting and height of the stubble 

rensining after cutting, on the grovth of pearljalllet in Florida, They 

^Hoveland, C. S. Defoliation of oate and pearlmillet as related 
to herbage yield, (h^b. Ph.D. Thesis, Florida-State teivereityy 
Qainesville, Florida, 1959* ^ ■f Piorid# 
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eoaodudUid that dzy oiittwr production of poarlnHlot vas goaMrally in 

inrort* proportion to tho froquoncy of dofollation* Highor forts^ 

yields of pearlnlllet resulted fr<»a rov spaeings of 7 and indies than 

trm 38«*indi rows. They reeommended that Starr pearlndllet lie aHowed 

to reaoh a h^^t of 30 indies before grasing be|^, and diat a stubble 

heigiht of 10 to 18 inches be left after grazing* Fen* silage or gveen 

fsedi) thsy found that bluest total yield vas produced when the plants 

irars cut to a U-inch std^ble vtum indies talli howerery under this 

nanagement, the harvested plant parts vers lowest in protsin ocsitent* 

HddNHr of live ahoots on pearlndllet decreased during the growing aeasfsi 

irrespective of cutting treatments* The reducticm in niatbers of dioots 

was greatest under hi^ nitragm fertilization* 

i)Cathcart {19h$) in South Carolina, reported that pearlnlllet wis 

as satisfactory for silage as for pasture; but results showed that 

pearlnUlet yielded 7^0 pounds of total digestible nutrients per acre 

when graced and only ̂ 6 pounds when made into silags* Undsr the con* 

^ticns of the stu^, pearlndllet produced h3% more nutrients per acre 

rdm grazsd than shea harvestsd for silage* Coeqiarlng Tift Sudan^rass 

sad Starr pearlaillet in Qsorgia, Ilndsrweod at al* iX9$S) found that 

nsither dry matter nor total digestible nutri«it yields were significantly 

different. 

At KnoxviUe, Tenn*, Broyles and Friboux^ (1959) found tirnt Qahi*! v 

pearlndllet produced mare total dry matter and nitrogen than did Pipzr 

<a* Sweet Sudangrass or Qezvan millet* Qidd*!, ̂ en cut at the early 

bloom stage to U-inch stubble, produced the largest yields of dxy matter* 
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Sueeesi^vely noaller ytelds wer* obtained irom treatamta idi«r« SCMLnoh 

growth vas out dom to ICKindi atubble^ 30*iach gromrth was ̂ t dawa to 

6*inGh stubble and 20«in^ growth was out down to 6«ineh stubble* ihmr 

found that, as the yields of dry natter in any individual treatnaat ia» 

creased, the percent nitrogm of forage in that treatoent deereaeod* 

The best eanbination of both high yi^d and hig^ percent nitrogen In 

the fwage was obtained wh«a the forage waa allowad to grow to 30 inchos 

before being cut to a atubbla height of6 or 10 indioo. 

In experiments conducted in New Zealand on ryegraes, red clover 

and white clover associations, Brou^uua (1956) found that, for mmiwun 

production of herbage and for continued naxinuiii rate of growth, the 

aaeunt of leaf left following nowing or grazing atiould be euffieiont to 

inmire complete Interception of light* Pasture defoliated to $ Ixuhes 

yielded approziiiiately 20% more hexbage than pasture defoliated to 1 inch 

during the experimental period. During the first lU dsgrs of regrowth, 

the difference in yield was 100^. 

In Pennsylvania, wad Sullivan (1950) found that the tc^, 

stubble and roolo of orchardgrass dipped every five weeks underwent 

recurring and cyclic changes In dry weight during three inter-cutting 

periods* Th^ concluded that clipping of orchardgrass resdted la tho 

utilization of energy reserves. Those energy reserves stored in the 

stubble affect the growth of new tops if not rcnoved* 

At Whitehall, Qa*, McCreery end Stelly (19<U9) studied the signi-

fioant differences in yields of Beraudagrass, crabgrass and leqpedega 

wbwn dipped at intervals of 1, 2, 3 and U waeka* The shorter dipping 

30 
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laterrals result«d ta higher protein oontents of the clipping#, 

Watklne and Severen (1951) in 51 Salvador, Central Amariea, ^ 

reported naxliaum dry natter yields of GhzLiieagrass (Panicua a»ay4mimi 

Jaoq«) and of Kapiergrass (Pennisetum purpnreua Schmaach.) vhen <ait at 

S-inch heights over three-month intervals. They found that high stubble 

weights were necessary to maintain the stand. In Michigan, Dexter (1936) 

fowid that frequently repeated complete defoliation of quadtgrass pre-

vmted rhizoae formation and killed the plants regardless of fertilisa* 

tion treatment, Blaser et al. (1952) reported that frequent and rather 

c^q^ete removal of foliage causes a drastic reduction in yield besnuMi 

of dei^eted organic food reserves in the roots of alfalfa and bromegrass 

grown in mixtiura. 

At BeltsviUe, Md,, Wagner (1952) reported that clipping teice 

reduced the amount of top and iroot gz'ovth of orchardgrasa bronsgrass 

plants as oos^ared to those cut only once. In a stucfy vlth bluegrass at 

Blaickeburg, 7a,, ELlett and Carrier (1915) found that total yields of 

dry matter varied inveraely with the nuBdier of cuttings laade during the 

season. 

Bird (I9ii3) In Canada, while coajparing bromegrass, timothy, rsdtop 

and Kentucicy bluegrass cut at six different stages of gcoviii, condudod 

that the total seasonal yield increased with ea^ successive delay in 

cutting from the earliest to early bloom. 

In Wisccmsin, Mortimer and Ahlgren (1936) reported that Kantucljy 

bluegrass, 8 to 10 inches high when out down to ground level, gave only 

5«3S5 greater yields than whw cut at U to 5 inches in height. 
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Cooper {19$6) found that tine of cutting of native grassea la 

not the primary factor in yield decline of flood neadowe in Qregcm. 

Kuhn and Kmsp (193?) oon^ared two strains of Kentucky bluegz^s 3^ 

and reported that increase in severity of defoliati<»i caused a hi^^ily 

significant decrease in the production of tops. Sturkie (1?30) o^ytained 

the largest yield of top growth with Johnsongrass when it was out at 

the silk stage. 

In Kansas^ Albertaon et al. (15^53) made a study on short prairie 
k' 

grasses and reported that conqslete resoval of top growth late in the 

sesson oaussd nearly as much reduction in yield of forage as when clip* 

ping had continued frequently throughout the season. Working on pine* 

bunch grass* Joimson (1?56} reported that herbage yield of perennial 

grassea was greatest on ungrazed range axui progressively less on the 

slightly* moderately and heavily grazed ranges. 

Harriscai and Hodgson (1?39) in liichigan, found that the greatest 

total yield of top growtli of orchardgross* timothy and quackgrass was 

obtained from those plants that were allowed to go undipped. In general* 

the shorter a given grass was cut* the less top growth it produced. In 

Kansas* Aldous (1930) reported that the yield of big axid little bluestems 

(Andropogon fixrcatus Huhl, and A. seoparius Hichx.) varied inversely with 

the frequency of cutting* being least on the plots clipped at 2-wsal: 

intervals throughout the season end highest where clipped ones at maturity. 

In ezperlments conducted in Nebraska on brozasgrass and blnsgrass* 

Roberts^ (1933) obtained similar results and showed that growth of tops 

of grass seedlings* as measured by dry weight and width and ninher of 
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XMnrw and nusdber of tillers, was reduced by clipping. 

At Tifton, Qb,, Qordoa and Burton (1?^6) found that tbo gtmeral 

effects of increasing the length of dii^ing intervals upon atorphologi-

eal Miasumnents of Coastal BemidhHtsess were increases in stsM length, 

length of limgest leaf-blade per stea, i8.ant hel^t, number of inter-

nodes per stem and intemode length and decreases in leaf percentage. 

At -Uie University of Pi»»rto Rico, Vicente et al. (1959) found 

that the quality of titie forage of Nspiergrass, Qoineagrass and Para-

grass decreased, though the yields ineroased with length of harvest 

Intcnrval, 

In Pennsylvania, Sullivan and Sprague (19^3) found that «as 

partial defoliatiwi of perennial ryegrass was folloved by a r^d de 

cline of sugars and fructosans in stubble and roots. In general, the 

more intensive end frequent the cutting treatnent, the lower were the 

anovsits of reserve oarb^qrdrates in the storage organs. 

In north Carolina, Lowem (19i»5) stu<fying the effects cf dafoli- u T 

atl<m on dalllsgrass and carpetgrass, observed that frequent euttinga 

ware more effective in reducing yields of root growth than of top 

growth. 

Sampson and KalnstMi (1926) stated that any cropping wdddh re 

sults in the reducti<»ri of the serial gxnwth is reflects in the root 

dairelapnent and in the quantity of food stored in the undergrotsid parts 

of bluegrasses, idioat grasses and feseuss. Buricey and Weavar(19^) 

working in Nebraska aa little and big bluestem grasses focuvi that thnre 

was a markad dsorease in ths percentages of invert sugar and water-
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fagrdrolTta))!.* mtiKriiCUi in tbt undtrgroioid perta of gvaMNMl »ub-

j«Gted to iMnrero ellppixig. 

(kraber (19JL) at the Unlvarslty of Vi8con8ln« founl that food 

roserros in the roots, in relation to other factors, liadted the top 

grenrth of graesee* Total velght of top growth tended to vazy imraaiwOSy 

with the frequancgr of defoliationj reduced growth eoaetiaee ocoonred for 

•everal wonttie eobeequant to ezeMiline defoliations of bluegraes, redtop, 

fescue and tinothjr* 

Working at the Unirereitf of Chicago, Razrieon (1911) reported 

that dipping at different heights affected the root develppamit of 

grasses* The shorter the grass was out and the more the leaf aarea was 

redinsed, the soeller was the quantity of roots prodxuwd* It was further 

reported that fescue tillered sore shea cut short than idisn cut long, 

and that bluegrass produced femur rhieoees vfaen cut dtort then vhen out 

Xcmg* It was thought that killing of the gzaas was not diae to cutting 

off tho buds but to gradual earhohgrdrate starration to a point bayend 

the plants could not naintain thenseXTee* 
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Ihls 0tud|jr VM» oonduoted diirisg th« snamer of 1959» oa soils 

TSXTlag from Ssqiiatdiie silt low to Himttngton silt loa% loesteS w 

the Koella Farm loasad by the Tennessee Agricultiiral Experiment Station 

in Blcmat Coimty, 

TWo experimeats ware conducted concurrently^ one to study the 

effects of cutting management^ and the other to evaluate the effects of 

seeding rates and row spaeLngs on production^ regrowth potentials and 

structural dumges in the plant. 

Eiperinente and Treatments Studied 

Cutting managexBsnt experiment 

In the cutting management expezimwt^ each eiqperimental plot eoa> 

sisted of five 22*foot rotta, 21 inches apart. The middle l8-foot section 

of the oenter row was harvestwl for yield; the two row adjacent to the 

center row fumiidied plant saa^es far morphological studies. IIkk outer 

rows on either side of the three eentmr row were guard rows, fiie seed> 

lag rate was 13.8 pounda per acre in all treatmenta. TraatDeoits were 

replieated three times and arranged in a randmsized ocm^ilete block design. 

Nine cutting intensitieef as presented in table 1, were studied. 

Coltural experiment 

In the cultural eaqjeriamt^ effects of 6 differwnt treatioenta 
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tKbXe l«-»-Outting intwuHty treataanta tised in cutting 
MaagMwnt wqiariaant^ KoiOIa Farm, 19S9 

S!yfld>ol8 used 
in the text De8crlpti<m of cutting intensities 

20-3 20-lQdi groirth cut doim to a 3->inch stubble* 

« N a a a20^ 20 6 

« M n a a20-00 20 10 

N • a " a a30«3 30 3 

• a a a30->6 30 6 

a a a a ' «30-10 30 10 

a a a a •30^ 30 lb 

a a aEarly bloom" k 

« a a a a a0 
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replloatwd U tlata in a randaBdsed oc»T^lete block d«tign tt«rt sttidinil. 

Half tlie ^atnenta vare seeded at a x>ate approaching normal practioej 

and the other three were seeded at twice that rate. Within eacdi seed* 

lag rate, three additional irariablea were introduced involving row 

i^cinga, S^acings of 7ji 21 and 36 indiea between rows were at 

detailed in table 2. 

Ckmeml Agtmaade Informtloo 

cit-T^te 

Ttio average ainlmnm and aaadanDi tenperatiirea were 63.0 and 83*6*^ 

y,, rMiieotively, dtirlng the period of crop gzwth from Mhy 21 to 

October 15« (Appendix E) 

A total of 15«98 inches of rainfall was recorded at the U. S, 

Weather Bureati Statiooi, Knoxville Airport, three ndlea from the experi-

meatal area, dtnring the mm period. The diatribntipn of this predpl* 

taticKO during the season is presented in detail in A^^pendix F. 

Fertiliser applicatione and plantings 

An initial fertilizer applicatiaa of $00 pounds per aore of 

0»20»20 was drilled over the area of both cutting and culttural eaqMrl** 

nente end was followed with discing. Nitrogen in the foxm of aataoaiisi 

nitrate was aide-drsssad in two equal applicaticMis, at saeding, and 

after the first cutting. 

(hi Magr 21, both experimenta were tMcded with a "HLanct, Jr." 

planter on a well-prepared seed bed at a depth of 0.5 inch* Oultlvation 

was started when the millet reached a hei(dit of about 3 inches wad, in 
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teSilo 2***ofrefttnent8 ummI In cultural axperlMut^ 
Koalla Farm, 195?, 

S:/nbol« used in tha text Treatments 

Seading rate Spacing Seed per acre Spacins; betuoen rows 
(pounds) (in<dies) 

HenuQ. rates of seedingt 

S 7 ltl*6 7 

S 21 13.6 a 

S 36 7.7 36 

Double rates of seedingt 

2S 7 83.1 7 

2S a 27.7 a 

28 36 15.U 36 



3i» 

for ifMd control^ tha pLota were hoed twice, 

Hflortrestlag 

In both experiraeata, i^ota were cut with a hand-sickle. In 

ordttT to insure correct height of cuttingf appropriate guide boairds were 

used for ea(^ of the stubble heights. Laths of tlM» appropriate Iwngth 

were driwen into the ground at one mA of each plot for indicating! at 

harvest tine! the height of growth desired. Heists of growth were token 

to apply to the forage as it stood in the field, rather than to asctmnded 

leaves. 

Cutting eaperSjient 

In the cutting experinwait, the ercqp was allowed to grow to dif 

ferent pre-determined heights (table X) ai^ cut down to the required 

stthble as often as neosssaxy during the growing season, fhe sren hsr-

vmrtsd in oaidi plot nsasured 18 feet by 21 inches or .00072 acre# !Qwi 

first cutting was nade <m Jnns S3 and tbs last on Oetobsr 25* 

Cultural experiment 

All treatments were cut at a 30-lndi growth down to a 6-inch 

stubble. The harvested area of eadh plot in the 7-inch row pacing was 

18 feet by 7 inches (.0002U) acre)} in 21»ln<di row spacing, 18 feet by 

21 inches (.00072) acre); and in 36-indi row spacing, 16 feet by 36 

inches (,0Q12U acre). 

Yield sMiples 

Yield samples were collected in bo^ experiments by harvesting 



1$ 

th« MlddO.* 18 feet of th« center row. For this purpose, the 22*foot 

essiter row for yield was trimmed by Z feet at eadi eadU 

Ihe harvested forage was placed ia a doth bag end ovezbKiried at 

70'^ G, then weighed to the nearest hundredth of a pound* the dry natter 

yields were calculated on an acre basis for eadh plot of each treataamt 

in both eaperlnents. 

Korphdogieal samples 

la apprcolBato iS-indi length la HhB row on either side of the 

center row was sdected at random for the purpose of collecting idaRt 

mmsiMrn One plant saag)le was reaeved with roots attaohsd em seeii cut* 

ting date frcm each plot in 2 of the 3 or I4 replicati<ms of the euttiag 

mmuigeraent and the cultural experinents, respectively* The saiqples 

were labelsd, placed in plastic ba^ in the field, and frozen* Later 

in the eeason, the frosea saagtles were meed for morphdogleal studies 

te the Xaboratoxy, a few at a tine* 

Morphologleal Measurements 

Th« norphologieal charaeteristles studied in each saaqple were 

as followst 

1* Total nunher of primary (nain) stems* 

2* Total nunher of tillers* 

3. Total nusber of dsad ttsnm* 

It* Average hei^t of api^ above top<most roots* 

S, Kunber of stems with apicml buds ooeurzlng below sidiedoled 

hei^t for topgrowth removal* 
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6« IhuBiber of tlUors with a|»loil buda occurring bolov MiiidBiad 

boigfat for tcqpgrorth reannnQ.* 

7* Kuaibor of atoas vil^ apical bndt occiurrlng aboira adiaduled 

heli^t for top*grovth renoval. 

8. Sanber of tillers with apleal buda occurring abora scheduled 

ballot for topogrowtfa raawal. 

9» krwgfi nuniber of live Isavaa on oaln stans. 

10* Avaraga nuaher of live laavaa cm tillers. 

U. Average number of dead leaves en main atams. 

12. Average numbw of dead leaves on tillers• 

13. Dry wal^t of stems below the scheduled height for tap* 

growth removal. 

lit. Dry weight of atsoMi above the scheduled height for top« 

growth rwsovsl. 

15^. Dry wel^t of tiller steaas above the scheduled height for 

top-growth removal. 

16. Dry weight of tiller stems below the scheduled height for 

top-growth removal, 

17. Dry weight of all live iMves frcm stems. 

18. Dry weight of all dead leaves from stems, 

19. Dry weight of all live leaves from tillers, 

20. Dry weight of all dead leaves from tillera. 

21. Dry weight of all dead stems. 

AH the plants In the sasples from two replications In each 

e:q>erimwat were studied for these charaeterlstlcs. Oven-dry weight was 
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datermined tnm naterlal dried in the oven at 70^ C. The height of the 

apical bed vaa neasux^ by splitting the stea open with a raaor blado 

and measuring the length from the base of the i^ant (point of topmost 

root) to the point of the apical bud at the top of the split stMu To 

detendns the average heiglit of the bud in both main stems and tillers^ 

the total of bud heij^te in all plants with buds belov cut and above 

out Has divided by the total nunh«r of plants examined^ reapeotive3y« 

Ihe average number of live leaves and of dead leaves vas det49mined by 

counting the total number of leaves in each categoxy for all plants and 

dividing by the number of plants eywiidneril. 

Morphological diaracterlsties calculated 

Main etamai 

1« P<Hrcent of total stttna with a^cal bv^a balow 8<hedcadd 

hel^t of cut. 

2* Peresnt of total stems vlth apical buds above scheduled heigj^t 

of cut* 

3* Stem dxy ueight p«> 100 plants for portions above scheduled 

height of cut. 

U. Stm dry weight per 100 plants for portions belov scheduled 

height of cut. 

Percent stem weight above sahedoled heiiht of out* 

6m Dry veigbt of live leaves per 100 plants. 

7. Bry vsi^it of dead leaves per 100 {Plants. 

8. Leaf to stea ratio on a dry iwight basis. 

The weights of live and cteed leaves were eodbined to dbtain 
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total leaf vol^t, and wei^ta of stema below and above 

sdisduled height of cut w«re eonbined to obtain total atan 

wei^t, 

9. Percent of dead 8t«ma in total number of main atema, 

TiUerat 

1« Areraga nuaber of tiUex^ per plant* 

2« Perewat of tUlera with ̂ cal buda below acdieduled heii^t of 

cut. 

Peroexit of TUlera with apical biali above scheduled had^ 

of cut* 

k* stem dry weight per 100 tillers for porticsia above scheduled 

Iwil^t of cut. 

Stm dry woight per 100 tillers for portiona below aoheddled 

hai^t of cut. 

6« Bercent atom weight above achedtled height of cut. 

7. Dry weight of live leavea per 100 plants. 

8. Dry weight of dead leavea per 100 plants, 

p. Leaf to stem ratio on a(hy weight basis. 

Average number of tillers per plant was calculated on the basis 

of total nuBher of live and dead steras. Ihe other calculatlcnas were made 

on the same basis as in the case of main stems. 

Presentation of Data 

All the data on the individual morihdiogical characteristles 
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ne&stircd and calculatad are pras^ted in Appandlcea k, C and I)» the 

inpoartant morphological characteristics for stems are graphically repre* 

eented in the text* Heights are expressed in inches^ weights in greme. 

All the norfrfiological characteristics are expressed as the mean <*f two 

replications, 

Etty matter yields of hanrested forage are presented in terras of 

oven-dry yields in pounds per acre, the treatment Men dry matter 

yields for eadi cutting data and for the season are presented in tables 

3 and 5. 

In -Ute text, the dry matter yields are reported as the mean of 

the three replications of the cutting management experiment and four of 

the CT2ltural experiment, respectivcdy* 

Ihe OHifflciente of variation (C,?«) for the eeaeonal yields are 

also tabulated. By the use of Duncan's Multiple Range Test(19$$), the 

treatment means have be«A separated. Any two means tinderllned or 

Joined by the same line are not significantly different frcMi etiCh other 

at the ,0$ level of probability. 
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RSSULTS AID DISGUSSICai 

Cutting lanagmwnt E^qperinant 

All the data for the individual norphologioal characteriatioe 

neaeured for aain at«ae and tillers in the cutting Hunageiment caqperiiamt 

are presented in Appendices A and B as neans of the tvo replioatioiui 

WMSurad. On^phical analysis of the ijQ>ortant orarphologieal <diaracter-> 

istics of sain st«si Is presented in Hno text. 

Avearage heighte of apical buds belos and above scheduled heiiditta of cut 

The average height of occurrence of apical neriateras of priioary 

stems for the various cutting intensities are presented grai^ieally in 

figures 1, 3, and 6. Portions of plant ssi^jles obtained for noi^alogi-

eal studies on different dates of cutting for 20-3* 30-6* 30-lU and 

euttlng intensities are photogsephlcally presented in ligores 2, 

5 sad 7» respeotively. 

It is apparent that under a 20*3 cutting intensity^ buds ware 

present under the sehediiled hel^t of cut only at the tine of the first 

two harvests} thereafter^ all apical buds wore roaoved at the tins of 

euttingf occurring Mywhere between 3 to 6 inches abovs the cut* On ths 

othm* hsnd^ buds were present aU season both above and below the cut 

under 20-6 and 20-10 cutting Intexasities* Buds occurring bsGUmr the cut 

under 20-6 renained at a fairly constant height of U to $ inc^ea* but 

under ^10 cutting intensity they ranged froa a low of $ inc^tee at the 

beginning of season to as wiudi as 7 inches in October. 
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Btids occurring abtyre the cut under 20«>3 cutting intenelty wtm 

at a height of about 6 iiMhea in the first harvest and increased to 

about 9 inches at the time of the fourth harvest* Subseqaently, the 

height ranged between 7 and 9 inches mtil the oad of the groiring 

season* On the other hand, the 20*6 cutting intensi^ did not show any 

sharp rise in the height of the btid above cut, but ranged between 7 and 

9 inches* The 20-10 cutting Intensity maintained a bud height above cut 

of between 11 and 12 inches* 

The 30-^3 cutting intensity had plants with apical buds below cut 

only at the first and at the last harvests, and the hei^t of the buds 

averaged sli^tly lesa than 3 inchee above ground* Ut»iar both 30«6 and 

30*10 cutting Intenelty, the bud Iwight vae fairly constant at U to 5 

incbos under 30-6 and at 9 to 10 jjnches laider 30-10* Dnder 30-3Jt cutting 

Intensity, the height, which wat about 9 inchos at first, rose to 13 

inches at fifth harvest and thereafter stayed at around 12 indies above 

ground* 

The hei^t of the apical buds oceunring above eat under 30m3 

catting intensl^ underwent a diarp rise frcxn the second to the third 

harvest, from 7 to 13 inches* The hei^t was maintained at 13 inches 

during the fourth harvest and subsequsntly decreased to 12 inches toward 

the last cut* In the case of 30-6 cutting Intensity, there was not aaadi 

increase or decreaee in the height of the bud above cut, this height 

ranging between 12 and 13 inches during the seascwi* The 30-10 cutting 

intensity showed a sudden rise from 12 to 17 Inches from first to second 

harvest* The bud height above cut gradually decreased to lU Indies 



dtiring the nesct two herveata and then returned to a height of about17 

in^a. Onder the 30-lIt cutting intensity, the buda above cut fluctu» 

eted betveeit 16 and 18 inches during the whole season. 

There were im plants in 5.B.«4 cutting int^isity with buds beloir 

the out. On tiie other hand, E,3«-8 cutting intensity started with an 

initial bud height below cut of about6 laches and Uda height was alaovt 

oenstant throiighout the soaaon. 

The E.B.-U cutting intensity started with an initial bud hel^t 

above cut of 1$ inches which decreased to 9 inches in the second harveat 

ssid remained at that hei^t. The E.B.-O cutting intensity had a bud 

Iw&ight above cut of about l8 Indies in the first harvest^ thie height 

decreased to 12; inches in the second harvest and thereafter roHdned 

betwoan 1$ and 16 inches. 

The regrowth of the stubble, formation of foliage and tiHere, 

ware distinctly affected by the different cutting Intensities or fre 

quency of defoliation. The cutting intensity 30-6 mads better regrowth 

than the 20-3 intensity, but less rapid than the 30-lU* The cutting 

intosisity E.B.-2; showed a good stand of the crop because of fewer nuidanr 

of cuttings, 

Bercsntages of stams with apical buds baiow and above sdasdulsd heights 

of cuts 

The perewit of stems with apical buds below and above scheduled 

helots of cut ere presented graphically in figures 8, 9, 10, 11 and 

12. 

Under the 20-3 cutting Intensity, 20^ or less of the priiiny 
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3^ 

stems had buds belcw cut daring the first and second hanrest, and nom 

thereafter* The 20-6 cutting intensity started with about 6o;l of its 

ateiBB >xlth biids below cut} this decreased gradually to about 10^ toward 

^e last harvest. All ateniB under the 20-10 cutting had apical bude 

bedLoir tha cut at the first harvest, with a gradual decrease to about 

20^ toeard the end of the season. 

Although it eight appear that the percent buds below cut and the 

pereeat above cut should be ooapleBeatary and should add up to IOC, this 

waa not always the case. During the second half of the growing season 

scaas priaary steaa, through the reinoval of the apical buds, were killad 

either conpletaly or at least bacd: down to soise adventitious bud as the 

season advanced. 

Under 20-3 cutting Intensity, about 805< of the atens in the first 

and second harvests and lOOJf in the third had btids above cut, but a 

general decrease during the reniainder of the season reduced these peiv 

centages to kO in (tetober. Since no steins occurred at that tine with 

haSm below cut, it is apparent that 60% of the pidMary stem had no 

i^cal neristems at the end of tiie season. These main stems, then, were 

either dead or had tillered without growing bade themselves* These 

characteristics viU be discussed latsr. About h5% of the stems had 

bi2de above the cut urrier 20-6 timmtment} this percentage increased up to 

7S at the fourth haurvest and gradually decreased to about 20 at the last 

harvest. This Is eonsistmt vi^ the observed percentage of stesMSi icLth 

buds below cut which gradually ctecreaswi from $$% down to 20^ at the 

third harveat and remained fairly eonatant thereafter. The 20-10 cutting 
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inWnsity stau'ted vith about 2$% of its buds above cut in tbe firsi 

tturouj^) the third h&rvestj honevarj this rose to 6Q3S at the four^ 

harvest and then deoreasod sharply* 

Under 30-*3 cutting intenslly only a fair stens had buds below 

cut and then only at the first and the last harvest dates. Ohdar 30-^ 

Cutting intensity about of the stezus at first harvest had buds 

below cut and ti-iis gradually decreased to about 5^* Both 30olO and 

30^l)li treatatjnts had 100$ of the sterns with buds below the cut at 

firsty but both decreased to about 20$ at the end of the season* 

However, during July and August, there were slightly more stems with 

btds below cut under the 30-lU than under tlia 30-10 cutting intensity, 

bhen a 30~inch crop was out back to 3i 10 and lU<»iadh stubble,^ 

Xarge differences in the percentages of apical buds existed. Under 30-3 

cutting intensity, at least 80$ of tiie etejns, at all tiiaes during tlie 

aeaaaojf had buds above scheduled hei^t of cut, and this oceasiomdly 

iiunreassd to 90 or even 100$. The cutting intensity 30-6 had about 70 

to 80^ of the stens with apical buds above cut in the first and second 

harvests. The percentage gradually decreased to about 1$$ taward the 

end of tiie season, Tlie 30-10 cutting intensity did not contain an;y 

plants with buds above cut at the first harvest, but the poreentage had 

increased to 75$ by the fourth harvest and then gradvially decreased to 

the same level as that of 30-6 at the end of the season. The cutting 

intensity 30-lli, with about 20$ of the etems with buds above c\it csi the 

first harvest date, resulted in bud heights above cut in 50$ of the 

8t«ii8 at the second harvest, with a gradual decrease to the sane lev^ 
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ae that of 30*6 and 30«10 cutting intensities on October the last 

harvest date. 

E.B.-U had no i^ants with apical buds below the cut* £«3«->8 hsd 

about h5% of the stems with buds biAow cut on the first harvest dato, 

with a decrease to about 20$ bgr the end of the seascm. 

Practically all stems under cutting intensity had apical 

buds above cut) idiereas only 60$ of the stems under S«B«-8 were Ia that 

condition. Thus, ltO$ of the apical buds occurred between U and 8 inches 

above ground, and 60$ above 6 inches, at time of early bloom. Iiid.th the 

dseresse in height of plants harvssted at early bloom associated with 

sdvmce of the eeaaon, percent of stem with buds above cut deereased 

tft 30$ er lesa. 

Perototages of stem weights occurring above scheduled heiidit of cut 

The percentages of the stem weights occurring above the s^cdUled 

heights of out for the vairious cutting intensities are presented graphl«* 

cally in figures 13* lit and 15. 

The 20«3 cutting intensity had about ̂ 0$ of stem wei^t alMSVe the 

eut <m the firet harvest date and about 75$ on the laet. On the ether 

hdiid, uadm* both 20«'6 end 20«>10 cutting inionsitiea, only 20$ of the 

stew weight occurred above out en the first cutting date. In the ease 

of 20*6, this inereassd to about 60$ in the third cut and then decreased 

to 30 to hO$ thereafter. 

Under 20-10 cutting intensity, only 20$ of the stem weight 

occurred above eut through the middle of Augustj this peroentag^ than 

inorsased up to 1|0$ at the end of the seascna. 
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P«re»nt vtMi eoouzring lAjore cut reiaaincd fairly eosurtant 
/ 

at 70 to 8Q9( undar 30«3 cutting intcautlty# and at UO to 60^ nador 30«6 

cutting intensity. On the other hand, only 5 to 10^ of stem weight 

occurred above cut under a 30*10 catting nanagMmt at the first two 

harreete and 30 to liO% later in the season. A sosevfaat different 

situation toGic place under the 30*lU cutting intensity} there, $Ojt of 

stem mii^t waui above out at the first two harvests, and only 10 to 

20^ later. Thia discrepancy early in the seascm nay have been due to 

tho fact that the 30*lU plots were harvested just a few days later than 

the 30*10 plots. 

The percent sten wei^it abeve the sidieduled haii^t of cut under 

£«B**lt cutting Intensity raagsd.bstwssn 75 end 8^ and, under 

bstMNm 45 and $$%» The ainilarliy between the two curves shomi that 

about 2(^ of ̂ e total stes weli^t occurred thirouj^out the season between 

4 and 8 inches above ground. 

In tillers also, the ssm treads of peremt stM Height above cut 

were observed as in the case of naln stens (Appendix B). !Ihe cutting 

inteoslty 30*3 saintained a higher percsmt eten weight above cut* How* 

over, idien the frequency of cuttings is tak«i into conslderatian 6, 

10 and l4*lnch atubble showed a rapid recovery after cutting at each 

tlflie. Ihe cutting intensity E«B**4 also showed a higher percent stem 

weight above the scheduled height of cut, but the rectovsry of the stubble 

after each cutting was slow. 

Dry weight of live leaves per 100 plan'to 

The seasonal distribution of wei^t of live leaves frcm priaary 



ia 

8t«BMi pttr 100 planta i« gmiMeally fonrntaimd in figur«a 16« 17 and 18» 

It is apparmt that, undwr all treatamta, th« weight of leaves 

per plant generally decreaeed frcMB beginning to end of the growing 

seaoon, thie decrease being more marked for those plants allowed to 

rsseh an early bloom stage of matviri^ than for the others. Plmfes 

allowed to reach a heied^t of 20 inches before cutting had about^to 

50 grans of leaf per 100 plants at the first harvest, as eenparsd to 

1|0 to 55 grams for ths 30-inah growth, (hi the other hand, early bloom 

growth had more than tfitoo that mu(di leaf weight per plant in June. It 

is ramarkable, however, that all treatments finished the seasonal growth 

with oiOy 10 to 20 grams of leaf dry wiaight per 100 plants. This gradual 

but msiiced dedins in leaf weight per plent throu^^eeeson my in 

fact eoiplaln the decreasing daily forage productions obtained frcsa OiBhi«JL 

pmrlmillet at the end of the summer and in early fall. Siadlar trends 

in weight of leaves were observed ic/r tillers {Appendix B), exM^pt for 

the fact that they maintained a larger leaf weight over a longer period 

in the season. 

Loaf/atm ratios of primry stmae on day weight basts 

The leaf/atem ratios for the different cutting intMisitlM arm 

presented graj^cally in figures 19j 20 and 21. 

Leaf/stem ratios superior to 1.0 and as much as 1.5 wars observed 

for the 20«in(di growth st the first two haxnreste. From then on, a slow 

decrease to a ratio ranging between 0.5 sod 0.9 was observed, until 

the middle of August, there wae no ai^redable difference between the 

three etubde^eight treatments• After that time, it appeared that 20«3 
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miA 2CMS cutting intensiticc mculted In aOLlghtly hi^^unr leftf/atea 

ratios than tho 20»Id managansnty IndLeating that a larger proportioai 

of the regrowth in the latter treatnent trais frtm leaves than in the 

other tso treatments* 

There vas little dlffereaee aasaog the 30-indi growth trestSMBxts 

dtETing the early part of the season as to leaf/stm ratios. At the 

tijmi of first harvest, leaf/stoM ratiM of 1*3 to 1.6 indicated a large 

proporti<m of leaves on a dry wei^t basis. After the third harvest, 

the leaf/stem ratios f<»> the ^>**3, 30<<<6 and l^atmants deopped 

below 1.0, and remained fairly oonstant at 0.6 to 0.8. The 30*6 cutting 

intensHy braved sonandiat differently, the leaf/stem ratio raoBtasd at 

1.1 throui^ August, and dropping to 0.6 only at the laat harvest. 

SasuMNM for this aire not readily ai^arent. 

Both E.B.-U and £.B.*8 treatments behaved quite differently ftea 

the 20winch and 30-lndx growthe treatrasnts. The leaf/stem ratios 

•erved for both sarly-bloom growth treatoents reoained constantly at 

0.9 to 1.0 threu^iout the season. 

In tillers also, the asm trand was obsnrred sxcopt that 30-0i4 

outtlng intansity Maintained a slightly higher ratio than tho mala stens 

for that troatattkt (Appendix B). 

Average ntatoer of tillers per tlant 

A graphic analysis of the average nxuiber of tillers is prsssntsd 

in figures 22, 23 and 2U. 

There were not many differences between the average number of 

tillers among the thiee treatments, 20*3, 20*6 and 20*10, throughout the 
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cwftson. At firsts sbout 0«1 tiller per plant mm obaervedf and this 

xanrisar increased gradually to 0.2 to 0*3 in October. 

A very different situation eas encountered amMig those tr<Mtsi«ita 

alloired to reach a height of 30 indhea of gzowth. The average nunbeor of 

tiUera per plant under 30*3 cutting intanaity ranged fairly oonatantly 

IwtWNm .2 to .3 throo^ottt the aeaaon. On the other handj 30~6j| 30*40 

and 30»Ui treatments had marited izusreaeoa in tiller nuaber from Jmaa 

throng October. At first, there eaa oxOy an average of 0.1 to 0.2 

tiller per plant. The nunber increased with almost every harvest tl^ix^ough 

August,^to 0.5 to 0.6 tiller per plant, and then tended to deereaae 

slightly at the last harvest. The one aaeoeptlon to this general trend, 

for ehieh there is no xeadr «Eplanation, was a count of about 0.2$ 

tiller per id.ant at the August harvest of 30-10, 

The early blotsn treatraenta behaved very differently from the other 

Bev«m treatmsnts. There mm no tillers at the time of the first harvest, 

over 0.6 tiller per plant at the seecnd harvest, and fsver later In the 

aeaeeo. There appeared to be slii^tly fever tillers under en E.B.-U 

than an E.B.-8 aysten of managamant. 

Percentages of dead «Mdn atama 

The pereentagea of daad main atitta for the various treatmots are 

prawmted grajhically in figvires 25, 26 and 27• 

Vhm 20-inbh grovth vas cat dona to 3,6 or 10-inch stubble, no 

main stMS were killed until after the third harveat. At the tins of 

fotirth harvest, 15$ of the main atams under 20-3 and 20-6 outtizig inteo-

sitiea were dead. Under 20-10 cutting intensities, on the other hand. 
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oxOjr $% vore dead at the tine of fourth and fifth harveate. Aftor that 

tine, all three treatnente foUcared the saaw pattern, and the percentage 

of dead etena increaaed rapidly to over 605 at the end of the aeason. 

Dead atena did not appear until the third harreat under 30u3 and 

30*6 cutting intenaitiee, until the fourth under >0*10, and until the 

eixth under 30»lU» Howaver, whan daad atena did appear, thay accounted 

for 305 of all etoma, and rapidly inereaaod to 55 to 755 of tho total 

in Octoiber. 

Wien harveated at early blooa, Oahi-l pearlndllet auffered 305 

aain atini nffirtality aa a raaUIt of the firat harveat, 505 foUoving the 

9VBta3&g and over 6o5 after the third* there irare about 55 Xeea deatd 

aain stems under the S*B**8 then the treatment. 

Dry matter yliJ.de 

Ihe dry mtter yiolda obtainod from aa<di treatment at each hai> 

vest date are lureaented in table 3* thee# are means of tho throe repli 

cations harveated. the average daily dry matter productions for the 

perioda preceding tho oorreaponding hajrveata are praaontad in table li« 

Statistical analysis of the total seaaonal yields indicate that 

an treatment yielded eignificantly more than any other at the *25 level 

of pTfibability. therefore, tho distribution of production ov«r the 

eeaeon, ae well aa the leafineaa and other factors aaaociatad elth 

forage quality, would appear to bo more ioportant for distinguishing 

between the treatments. 

the greatest p«rti«i of Ihe ̂ roductim from thoao treatmenta 

alloiMd to reach heii^ta of 20 or 30 inches had been produced by the caad 
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fiib3L0 of harv««t«d forago la pounds of dry natt«r 
per acre (Mean of three rq^cati<His}« catting 

eanageiacHat experinent, Koella Farm, 19^9, 

Rarrest Cutting intwasltles 

/ 

4ane 23 1120 1032 332 
/ 

/ 26 1318 1157 876 313 

July 1 1009 931 807 

3 765 885 

8 36? 562 liU3 U75 13li2 

lU 1328 1162 1060 

15 1157 

22 1577 

2k 1175 1U19 1263 682 

30 1530 1236 

Aug. 3 U29 989 
1t 

6 1056 

11 751 299 30U 9li9 

19 2890 2720 

k TlU 130U 2305 1161 lU6l 1526 

10 691 

23 113U 1291 

Oct. 1^ 2itO 862 631 U75 525 212715 lt93 267 

Seaeonal 
total 5355 6101 5970 5li536618 68a 6503 6315 5282 



 

 

 

0 

Tablo U.--Daily production of dty matter in poxmAa per acre for 
the grovth periods inreoeding each harvest date (cutting 

aanagement experiiaent, Koella Farm, 19$9)* 

Harvest Cutting Intensities 
date 20-3 20-6 20«10 30-3 3Q«6 30>10 30-lU E^B.-8 

June 23 37 3U 11 

26 3$ 26 9 

JtOy 1 126 116 101 

3 109 126 

a ^3 ao 63 98 112 

lit 121 23 21 

15 96 

22 113 

2li 73 89 T9 68 

30 70 62 

Ang* 3 107 165 

6 ISI 

11 Wt 37 38 56 

19 80 76 

Sept* U 30 5U 6tt 2^ itO 53 

10 23 

23 32 37 

Oet.15 7 17 a 12 15 12 13 12 10 
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of July* In th« easa of the oarly blooa t3>eatasnts, tha first tso haj> 

vests acoountad for three-fourths of tha seasonal production, 

Tha dailjr dry aattar production rates reflect these tvaisis, 

Duriiig the early part of tha saascHi^ tha ̂ inoh and 30-inch growth 

treataents vary raiddly reafdiad a peidc of daily production of Ofwr 100 

pounds of dry xaatter per acre par diy betwa^i tha first and seeoni 

harvests* This production rate Ihen decreased to around 70 pounds per 

and steadily declined to less than 20 pounds per day in tha ease of 

20-3, 30-3, 30-6 and 30-10. freatMata 20-6, 20-10 and 30-lU, hosaver, 

had a 800^ peak of high daily growth toward tha and of July* Tha 

slowar rate of growth in early July can be further explained by the fact 

that only two inches of rainfall mm recorded between July6 and July 

17* During the aeoond half of July, on the other hand, substantial 

rainfall occurred. Apparently 20-6, 20-10 and 30-ll( plants v«m in a 

aostphdLogical condition that laade it possible for than to grow at 

a rapid rato, using the newly-avaiXid]la noisture. 

The treatnenta where growth was allowed to readi en early hlooa 

stage did not differ in their growth rates. These ratea were substan 

tially lower than for the other treatments and never exceeded 80 potoids 

of dry matter per day. 

General discussion 

Irrespective of the cutting intanalties, the peroantaga* «f 

ppiaary atena vi^ buds below the atiieduled hei^t of out decreate)!in 

all cutting treatments as the eeascsi advaneed* However, lower atuhl^a 

heights resulted in higher percentage of stcaa which had buds below the 



6X 

sc^ed'ud.ed height of cut. There i^ere no plants with buds below the 

of cut tmder the E,B**U catting intensity during the «itire 

season, la general, as growth end/or sttibble heights were aUnwed to 

increase froa treataent to treatment, the average height of the apical 

aeristeiae tended to increase also. 

The paroentegee of prinary eteaai which had buds above the cut 

ware generally inversely proportional to the cutting hei^te. 

The tillers (Appendix B) ahowed tbi saae trends as the main 

stffiiB, All apical buds under eatting inteneitiee 20-3, 30-3 sad E«B.-U 

wsve above the sdieduled height of cut after the first or the second 

harrest. 

Peroent etm weight above cut was high in the low stubble cutting 

intensity treatments. This was due to tlw feet that prc^rtlonately 

st^ and less leaf blade would be rmnoved at a lower stubble iwilghit. 

However, regrowth from 6 end lO-lneh stubble vae auidt more rapid than 

from 3 or U-indi stubble. "Hils ma pwobsbly due to both the preeence 

of a larger number of lateral buds and mctension of new leaf tUaue on 

Ml^ atubbltt plants, idiereas dossly dipped plants, having lost aora 

of 12ialr growing pointa, ware forced to devdop new leaves from lateral 

bade at fewer of the lower nodea. Ifevertheless, ea indicated by the 

yields, the latter did adisirably wdl« This immediately suggaats that 

the productivity mis^t be farther enhanesd by cutting in such a way that 

imavaaalng numhazai of lateral buds would be left on Inereesing hei^ti 

of stubble at intervals throughout the season* 

Ths Intensity of defdiation, the effect of which persisted mtil 

https://sc^ed'ud.ed
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til* isid of th« WMiMnj^ accounts for the difference In lire leaf eaifilit 

Wteaen 20 and 30«in<di growth txeatnenta* Zn fact^ the dzy weight of 

live leaves per 100 plants was higher in both and when 

the &Pop was cut in those two treatamts. The dry wei^t gradually oaas 

doMSi as the season advaaeed and m the last harvest date, £.3.«6 had 

higher dry weight of leavee than 

The dry weight of live 1«rvw trm plants allowed to reaoh a 

height of yo inches was double that of leaves from the 20-inch growth 

treateients, but considerably less than the leaf weight tra» early bloom 

cutting intensities. This must have been a difference in weight of 

individual leaves, since the ntadKsr of leaves was reaarfcably oonstant 

(J|^;)eadix A). It was probably due largely to the frequent defoliatiaa 

of crop when it was cut baeh fren a heli^t of only 20 inches, resulting 

in a rediu:tion in size of the leaves. 

The average number of tillers was lower when the crop was allowed 

to grow only 20 in<die8, than when the crop was allowed to reach a height 

of 30 inches. However, the catting intoaslty 30-3 maintained a aoeh 

lownr madMr of tillers then Ihs 30-6, 30-10 and 30-lh cutting intenal-

ties. This may be explained by the fact that idiaa the crop was cut 

alMnw 3inches, the tqxLoal meristems ware fairer than those from plants 

allcwed to grow to 20 inches and there were more nodes with lateral buds 

left. A larger nunber of meristems thus would be removed from a taller 

crop than a Sorter one. It is eon<^vable that tillering would bs 

stimulated when the roerlstwwj on the primary stem have been removed since 

cutting, by removal of the apical mertsteai, would affect apical 
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and allow initiation of laterals, InclnsJing tillers. Continued growtti 

of tillers, <wi the other hand, vould depend priaarily i^on food reserrea 

frott tJie uncut stabhle portions, at least until tillers themsaives wms 

of a large enough else to contribute appreciably to food synthesis and 

storage. This was not shown clearly to be the case with E,B,-U and 

because only four cuttings were made for these two treatments. 

Bowewer, S,B,->8 still haul more numerous tiller production than S.B.-iu 

It Is apparent t^at repeated defdlaM-on checked tillering to a certain 

extent. This Is indicated \jy tiie amialler tiller number obtained from 

the 20«3> 20«6 and 20ol0 treatments, as eci^)ared to the other cutting 

intensities. 

In general, the percentage of dead etems Increased as the season 

admuused, irrespective of cutting intensity. The dedlne in production 

of dry matter yields as the season advanoed may be attributed in great 

part to the increaae in dead etnas, or to the aeccmpanying decrease in 

the nuaber ef lire shoots. The Inoreaee in the percnutage of dead 

stens was dower under 30*3 and 20*10 cutting intensities thm in ths 

other treatmrnts, and no dead stems were foimd in the tillers from these 

twfo treatments* This my be due to the fact that these tillers appeared 

later on in the soason and were not subjected to as mauy elippiiigs as 

the main ateas. 

Cultural Sxperinuit 

All the data for the different individtial marphological duamoter-

IfftlodjMNMnaed for main stmsi and tillers in the cultural erpnrijunt are 
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piTsaented in Appendices C and D as jssans of the two replicatiorxs 

taeasiired* Qraphlcal analysis of the Inportant diaracterlstles of main 

stems Is presented in the text. 

Average heights of occurrence of apical bods below and above the 

scheduled heists of cut 

The avwrsgs heists of apical nerlst«ii8 for the various sseding 

and rear ̂ >aeing treatmants aro preaentsd in a;^ndioaa C and H, idi^reas 

ths percentages of occurrsncs above and ImAow ths achadnled haiia^srts of 

eat art lAioiin in figurea 28 and 29* 

The average height of the epical neriatmu in primary eteas belov 

the schedulsd eat varied between li,«0 md.$*$ indies in all treatmsnts. 

Since all six trsatatsnts in this exp«rias&t wsrs Muasgsd oadsr a 30«6 

cutting intensity, differences in apical aerlaten hsi^t aamig treat* 

aents would not be sxpsetsd ts be very large. Bowsvsr, ths data indi* 

cats that doubling the seeding rate resulted in slightly higher bud 

heights below cut, and that increasing spaeing from 7 indies to 36 inches 

had a sjailar, though snwll, effect. 

During the first half of die seaeon^ 7-indi row spaeLngs resulted 

in a highar percentage of apical buds below the scheduled heights of 

cut than either 21 or 36«inch row ̂ pAolngs. As the percentage decreased 

with successive cuttings, the differences disappeared. Ho effect of 

plant density was noted. 

Ho consistent difference in height of buds above cut due to rear 

spaeing was noted between treatments. Homver, Slightly higher hed^ts 

were observed under normal seeding rates than at the hi^er population. 
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in th« Meoad half of tbo (mhumu, 

Tho pereontago of atam vhlch ibad boda above the acheduled cut 

vaa higher through August 1 la 7«iach row spacings than in the other 

treataents. After that ti»e« as pereentages decreased, there was little 

difference betneen aoQr of the six treataMnts. 

Vider row spacing with noraal seeding rate favored taller jplants 

idiea eoBipared to 7-inch qmcing with double seeding rate. Probably this 

was doe to less conpetitioii aawag the plants for plant nutrients^ air 

end soil aoisture. 

In tillers, the average height of buds below cut folXowed the 

esM general trends that were found in prinary etens, except that the 

7-inch row apaeing with noraal eewitsg rate produced plants whicdi bad 

as eidLcel buds below the scheduled height of out on four herreet dates 

in the season. The percentages of tiller stens which had apical buds 

below cut were high in treataiente of 21 and 36-inch row spacings at the 

noraal seeding rate, but only(m the first harvest date. 

Ihe average height of aeristewi above the sdieduled height ef 

eat in tillers for 21 and 36-inch row spacings with noraal seeding ndbs 

ranged cp to 16 inehee, whereas the narrower ̂ pacing of 7 indiee act 

either seeding rate produced pUnte shioh had buds at a oosparativbly 

low«r average hei^t of 10 to U Indies as maxiatm. the percentages of 

tillers whidi had buds above the scheduled hei^t of cut were hi^ier in 

21 and 36-indi row pacings. Bowever, norasi seeding rate with 7-in<^ 

spacing produesd aere pGLsnts with i^cal buds above cut during the 

IMMUOn. 
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BKPCwatages of atem iwlgfata ocourrlng abom the adhaduled of cat 

The percentages of tnain stem wel^its occurring above the scfeksduled 

)»ie^ts of eut for the various treatnents are presented gn^Moally on 

figure 30, 

A row spacing of 36 indies vidi dodble seeding rate resulted in 

a larger percentage of stem weii^t above the scheduled cut than otlwr 

treatwMits, especiaUgr during the seoend half of the season* NS eei>-

Sistent difference among the other treatments was observed for this 

character, observatiwis fluctuating generally between 30 and 50^« How* 

evwr, subatantially larger wei^ts per plant were obtained from 36*inch 

than from eitbar 21 or Tvinch row ̂ padLngs* 

In tillers, no conaiatmt differeneea betwama treatmsnts wars 

ebsarved for percMit stem wei^^t above cut* Qa the other hand, dry 

weight of tillera per plant above eat increased considerably both with 

increaaing row widths and decreaaing seeding rates. 

Dry weight of live leaves per 100 plants 

ISry weights of live leaves from main stems per 100 plants srs 

presented in figure 31* 

Live leaf weight per i^ant varied considerably with treatwaat* 

lA general, 1*5 to 2 times more leaf weii^t per plant was measured in 

plots sesdsd at normal seeding rates than in those sesdsd at twioe that 

ratSji xvHPtrdLess of ̂ pacing, ascondly, considerably more iMvaa p«r 

plant ocourrad at wider row spacings than at the narrower spacings* 

Results similar to those obtained fron main sterna were d)tained with 

tiller leaves* These trends were not unsaqpected since the leaves in 
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36<i4ndx tpaoing treatasnt dvvilopvd fuXly^ whwrMui tha leavat trm 

pCLaata in narrower apaeinga ware leas demlop^d due to oongtetitioa tor 

plant nutriants, lls^t and posBlbly earbon diexida and water. 

Leaif/atMa ratios on dry weight basis 

Die leaf/atan ratios are graqcMcally presented in figure 32 for 

prinary stwas. 

Itost treatments followed tJtie same trend with a hij^ initial 

areitLo idiidh deereaaed as the season advanoed. 

Die leaf/stem ratio for the treatMmt of 36«indi spacing with 

aeival Meding rate ranged betNsea 1.79 end 1.02 during the entire grow* 

Ing season and was 1.22 on the last harwoit date. Die widest spacing 

with normal seeding rate maintained the highest ratio on October 1$, 

whereas the lowest ratio was shown bgr narrowest ipaclng with doiible 

seeding rate on the sans date. 

Averaffli number of tillers per plant 

Die arerag^ niariber of tillers per plant is grajMeally preMtotad 

ia figures 33 and 34. 

Tillera ̂ n^ared generally one cutting earlier oi plants grewa 

in 36»inch spacing than on those in narrower spacings. Die widest ̂ pao* 

leg also resulted in substantially larger number of tillers than 2lNinoh 

spading, and 21-ineh in slightly larger numbers than 7>inch. 

Die tiller production, as axpected, was highsr with noraal sssdlng 

rate than with the double rate. This mi^t have Iwen for tiie reason 

tlist a tmsller niabor of plants vert prssent in ths treatments with 
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Moding rate ̂ lan In those with doxible seeding rate. £^;»aeLag edt 

7 iadhee, when oonbinsd with the double seeding rate^ had lower tiller 

production owing to the conpetition of aore plants for plant mitrifflats. 

This trend was reversed when 36-lnch row spacing was oonbined with nor^ 

nal seeding rate. 

Percentages of dead nain steas 

Tha pero«atagas of daad onla steas art graiihleally pras«wited in 

figure 35* niwre was a gradual Ineream in the percent dead nain atens 

in all treatasnta as the saaem adraneed. Dead nain stens occurred 

sarsral wades earlier on plants grown in 36-inch row spadLnga than at 

narrower row widths. In addition^ percentages of dead nain stasni were 

nearly always hi^er under 36-lneh spacing, regardless of seeding rate, 

than in the other toeatnents. Since there were fewer plenta per acre 

and leea liva ahoots par plant in 36«dn«h row spaoings than in deaar 

iQMUdngSj thare ware considerady less productive plants per acre In the 

36«lndh rows. Fewer dead staws were oteerred toder 7-lnch than under 

21»ln«h row spadngs. Seeding rate sesawd to have little effect on dead 

atens, though doubling the seeding rate slightly reduced their msdWHr. 

Dry natter yields 

The dry natter yielda obtained are presented in table 5« At taCLy 

two of the aix harvests did the treatnanta produce significantly differ 

ent yields. Bswever, diffuwices at all tiiiaa were ccmsistently in tha 

sane directicm, and the seasonal totals nirror well the harvest liy 

harvest diffsr«iees» Thwefore, only ths seasonal total yields will be 
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fabl« 5»—Hel<t in pounds of dry mattor per acre of harvested 
t&tBgB on different cutting dates sad ftxr the eeaeon (Keen o£ 
four replications}, euXturel esqperlaeat, Koella Farm, 19$9» 

TreatmentHarvest L.S.D. C.V.JJ 
date 25-36 s-36 2S-21 s-a S-7 2S-7 at .C^ 

June 26 978 895 1295 1712 161»9 I8I45 H.S. 15.3 

July 5 623 990 1206 1186 178U 1597 1*82 25.3 

July 22 951 1176 1255 1289 1680 liii^a N.3. 8.5 

Aug« XO 976 867 1065 1193 1701 2220 ».3, 28.9 

Sept«XO 10U3 986 1238 1lt)|^ 2279 2023 710 31.5 

Oct. X5 355 3li3 U28 528 373 391* S«3# 7.x 

SeaeeoaX 
total 5126 5257 6U89 7350 9U59 9521 2192 20.x 

Jfcltlrile 

rmgo groi^a 

(P-,05) 

, . ...- ... 
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diSfitiilgMid, 

1!be differeac®# dae to seaoonOl total yields are significant at 

*0^ probability IotbI* ELants grown in 36«indb row spacings yieldod 

less than thosa grown in ZL-inch roa, vfaicb in turn yl^dad less tlian 

Idioae un(tor 7»inch row widths* Within aach row spacing, there w^ no 

yield difference as a result of doiibllng the seeding rate* 

Total seasonal dry natter yields wars ranked in the increasing 

srdwrt 2S»38| S-36} 2S*21} S»21| S»7 and 2&>7« It la interesting to 

note that the higheat yields per acre were obtained fr«m 7»iaoh aqMcings, 

idiereaa highest yields per plant undoxibtedly occurred under l^olnch row 

lacings* 

Oeneral discussion 

>d.der zew spacing of inches with noimsl seeding rate favorad 

taller plants when conpared to T-inch spaaing with doubls sssding nts* 

This was shown by ths higha>^ average height of the apical buds above tiie 

sdieduled height of cut in the 36-inoh spacing with nomal seeding rate* 

This was due to rapid extension of tl» growing point when the plants 

coegieted less for light, air, water and plant nutrients in wider opaoings 

when eoopared to the T^ineh rows, where plants wars more crowded* 

Doubling tlM seeding rate resulted in double the initial stand shhidxked 

with nsanaal sssding, a fact that was verified by stand counts oas ws(dc 

after ensrgenos* 

Ths percent stsa weight above out was lower with closer row 

spacings* Ths 7»inehi row spacing with dend>ls seeding rate produced the 

lowest percent stem weight above out from aaong the treatments* Thas^ 
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resronrili of indlrldual plants was Ygr closer row Sj^eing, 

Apparently closer row spacing resulted in aore total forage per acrs 

tmt less forage being produced per plant. The regrowth of indisldAisl 

plants was faster with wider row spaeinga. This night hare been Am to 

tisi growth of fewer, but more erect and steamy plants in widw row 

^[tadLags. 

Spacing of 21 and 36 indies with ooraal saeding rats farorad 

quick regrowth froa atubbla. This ni^t be expected since the idaats 

growing in plots seeded at the nomnal rate and with wider spacing pro 

bably had a more abundant sufply of nutrients, carbon dioxide, soil 

moieture and sunlight than thoae plants growing under more crowded can-

ditlons. 

For alBdlar reaaons, vidto row apaeinga resulted in hi^ier dry 

weight of lire leaves per 100 plants. 

Spaoittgs of^Inches with normal aeeding rate produced tlm high 

est nuBftier of tillers, on an average, over the season. The lowest 

aawmge nusbar of tillers in the seaswa was produced under 7-indi^ doable 

seeding rate ainditions. The 21-inch (mpaeing with doable seeding rate 

tillered more than the 7-inch spacing at the same aeeding rate. Tillerw 

ing varied in proportion with the (Afferent apadnga. Thia trend was 

net uneapected since, as spacing deereaaed and seeding rate increased, 

there were more plants in a given area, resulting in n»re ccmpetition 

aMWtg plants and reducing the possibility fw more tilloring. 

Seven-inch row spacings were definitely superior to 21 or 36-lnch 

spaclngs, x>egardlesa of seeding rate in tanas of total dry matter yields. 
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niit ni^t well be ejqpected, in irlmr of the erect grofirth habit of thia 

qpaalea* Row this Infomatlon can be used in terns of a praotiei^ 

graaing progran remains to be investigated* Xt would be eas7 to ifiFly 

this infomatiai to a silage or soili^ harvest* but the problMs of 

trampling and droppings 1:^ grasing animals vay render the use of a 

tooedeast or 7*inch spacing Inpraotieal* 
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(SAPTER T 

SUIflARI AND C0NCI.0SICai3 

Tho field studies were conducted at the Tennessee Agricultural 

Esq^^ffiriaent Station, Blount County, during the swraer of 19$9m 'Rie 

objective Oft ^ese studies vas to investigate the behavior and tata^pbo» 

logical develo]»Mnt of Qshiol pear3jmillet (Pcnnisettaa glaucum !»•) under 

different cutting intensities, rov spaeini^ and seeding rates* 

In the cutting nanageaant eaqpwrinant, the plants were harvested 

Khan 20 inches tall and cut at a 3,6 or 10<»inch stubblei or uhen 30 

inchea tall at a 3> 6,10 or lli-inch stubble} or at the early blooa 

stags at a U or 8«lndi stubble* 

In the cultural experiaent, spacings of 7, 21 and 36 inches be* 

tasea rows, each at either lutmal or demise seeding rate, were nssd 

tmdsr a TSkifora cutting manageasnt ef 30*69 

Froa Iheae studies, the feOloNlng general conclusions aay bs 

dreimt 

1* Percentages of prinary stess with apical buds balos the 

scdieduled hei^t of cut decreased uadar all cutting intwuitiss as 12is 

sssssn advancsd} they also decreased with decreasing stubble hslghlMi* 

2* Percentages of prlnaiy stsas with apical buds above ths 

Sflhsdul«i cut were gmerally inversely proportional to cutting heii^its* 

3* Percent stem weight above cut vas hi^ in low stubble cutting 

intensity treatments, 

U, Rsgrowth from 6 and 10*indh stubble was more rapid than from ^ 

■is I 
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3 or U iadi stubble. 

5. Dx7 weight of live leaves firon plants allowed to grow to 30•/ 
laches was douU.e that of leaves fron 20-inch growth, but nudi less than 

the wei^t tvoa. early blocm cutting intoosities. 

6. Tiller production was less under 20-indi growth and under 30^ ^ 

indi growth cut dona to low stubble heif^ts than «h«a either 30-»inch 

growth was cut to hii^r stubble heists or whwa the i^ants were aUcered 

to reash early bloon. Early bloon growth cut dewn to B-inch stubbls 

rem^ted in nore tillers than that out down to It-lnch stubbls. 

7. Percentages of dsad stens increased to 30 and even 7$% in 

sons treataente as the eeason advanced. Mortality was generally invezwely 

proportional to aeverity of aaaegeaaat. 

8. No significant differeaoes in total aosMsial dry matter pro-

duetlon woro aeasured botween the 9 cutting intensities stxidied. Daily 

dry aatter productittii was dependent ti^Mm cutting intensi^ and number of 

previous harvests, and exceeded 100 pounds per acre par day during peak 

periods of growUi. 

9. HLder row spadag of 36 i»dios with normal soediBg rate fRVored 

tell«a> plants when oomparod to 7-dLndi row spacing with double seeding rate. 

10. Pwcent stem weight above cut was lower with closer row 

■PwUBUDgpBe 

11. Ragrowth of individual plants was slowed by closer row ^pacing. 

12. Wider row spacings restilted in higher leaf dry ml^ts than A 
epadnge. 

13» Tiller nuabexw wers in 36-jbadi romi seeded ftt iteraal 
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MMdlng r«t« tad loveet uadtr dvub3.« WNMliiMK rat* e(niditi«Ha0| 

other treatments varied between these eztreaes and in proportion tn 

plant density. 

Ik. Hl^st dry natter yields were produced froa 7-indh qssGings 

with deulAe Medlng rate. Sstrwa*iii<di row apacings yielded aignificaatly 

Bsore than 21 or 38-inch apacdnga* 

Althou^ Chhi-l pearlniUet dry natter yields were higher in 

Twindi than in 21-indh row apaoiagSf mad highw in the latter than Sa 

36«inch rows, stage of growth at harreat and stubble height did not / 

affect total seasonal dry natter productlmi. However^ apaoing, plant 

densityj, stage of growth at harwest and stubble heights were inporlaat/ 
factors in dstsmlBing rogrowth after harveat, leafineaa^ and eooMnad 

productivity of the plants over the idiole season. The effects of harvest 

and plant density on stubble food reserves^ and the conbined effeete of 

food reserves and norphological changss en tbs regrowth of pearladllet;, 

still mwin to be investigated* i¥oduetivity mLg^t be naintained at a 

hid^ar level for a laager period of tine if har^stlng could be regulated 

in au^ a way that Incraaaing nuaibers of lateral buds would bo left oa .' 

taarassiag l^ihis ef stubble at int«rrala throuihout tha mason* Such j. 
) 

a nanaganant could be foUsfwad withaut great difficulty in a ailaga or ( 

soilage progran, but present management aidJLla would render it iapmotd.** \ 
oal in a pasture prcHSran. Sinilarly, though drill meding produces wore 

par Mara than wide rowe^ and could be used eaaUy for silage or scdlage 

production, graaing animals might use plants grown in wider ̂ pacings to 

grantor adraataga* 
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APP2HDIX A 

Catting MBUgaawnt «a(p<alMBt 

IforpliK^ogical (ftAraetorlnties of naln 
(Mean of too nqplieatlona) 

Apical buds Apical bucte Ston dry weight % Stem 
Cut-* below cut above eat per 100 plants(g.) weight 

Cutting ting Avo, % of Ave. $ of Below Above above 

intonnit^ data ht. oil ht. all cut cut cut 

in. OtOBM in. atmm 

20*3 Jun 23 2.3 15.6 6.0 814.14 15.1 114.5 149.0 
Jul 1 2.6 15.0 5.8 81.0 15.I4 16,5 51.7 

-MMI8 6,U 100.0 15.2 19.3 55.9 
-MM.2h 9.2 65.2 17.5 39.2 69.1 

Aug U 8.6 63.0 18.0 I46.9 72.3—ooao M-.. 

-MM. mmmSop 10 7.I4 I43.3 16.5 23.7 62.0 
Get 15 8.7 31.7 15.9 38.6 71.8— — 

20*6 Jun 23 u.a 56.6 6.8 I43.I4 32.7 9.0 21.6 
Jia 1 3.8 32.14 8.2 67.6 25.9 16.8 39.I4 

8 £.6 26.2 8.I4 73.8 28.5 22.I4 66.0 
2U U.2 13.5 9.1 71.5 29.I4 21.2 ia.9 

Aug 3 u.? 18.1 8.7 57.0 28.7 I9.I4 140.3 
U k»h 17.7 8.2 lt5.0 25.9 13.5 3U.3 

Sop U h.h 19.1 8.5 39.7 19.14 8.6 30.7 
Get 15 14.2 7.3 6.7 15.7 23.7 20.2 146.0 

oo«o we 1 1 -1,2O«3j0 Jun 23 14.5 100.0 27.9 
Jul 1 5.2 76.5 n.3 23.5 50.2 12,1 19.9 

8 6.2 82.0 1X.3 18.0 I45.3 I4.7 9.9 
22 7.0 70.3 U.5 26.1 31.9 I4.7 12.8 

Aug 3 7.0 32.0 11.3 6I4.O I46.O 7.9 IU.7 
11 7.2 I4I4.6 ii.U 29.6 I46.O 7.8 ll4.1i 

Sop li 7.3 20.I4 12.5 31.0 39.5 15.9 28.7 
Get 15 7.8 II4.I 11.3 10.0 9.2 8.1 I46.8 
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APPSKDZX A (ContiiuMd} 

Cuttlz^ MMaagnwat AjQMnriMHit 

Morphologic«l dbaxmetarlstics of mdn 
(Mean of tare n^pGLloatloiui) 

Ave* no. lea-vec D*y wt. leavea Leaf/ % Dead 
Cut p«r plont per 100 plant8(g.) aten 8t«a8 

Cutting ting ratio of all 

intanaitgr data Live Dead Live Dead (dry wt. 
baeis) 

mmm20-3 Jun 23 U.7 2.1 39.0 5.0 1.51 
mmrnJul X u.u 1.3 31.8 7.0 1.23 

8 3«B 1.9 20.1 7.8 .82 <||ip— 

2k 3.7 1.7 52.3 10,0 1.10 II4.8 
Aug 11 3.6 3.2 la.o II4.5 .78 37.0 
Sop 10 2.7 3.14 23.9 13.5 .96 56.7 
Oct 15 2.6 3.6 11.3 13.7 .I46 68.3 

20*6 Jun 23 5.1 2.9 53.U 7.8 1.142 
Jul 1 14.2 1.2 33.6 18.9 1.20 ■Mieapt 

6 3.9 1.9 26.2 25.3 .68 
2il 3.5 2.2 ' 52.14 11.6 1.3b 15.8 

Aug 3 3.14 2.9 21.3 13.2 .70 214.9 
11 3.3 3.9 16.9 16.0 .88 37.3 

Sep k 2.8 I4.I II4.I 13.9 1.00 ia.2 
Oct 15 2.6 5.5 11.5 26.1 .91 77.0 

-120-10 Jun 23 14.2 2.5 35.8 6.7 I.5I4 
Jul 1 6.6 2.0 62.3 12.9 1.19 —M. 

8 5.1' 2.5 27.9 7.6 .72 
22 h.9 2.2 32.7 8.8 1.12 3.6 

Aug 3 3.6 2.2 19.14 12.5 .60 luo 
11 3.1 3.3 27.9 15.3 .81 35.8 

U 2.9 I4.I 17.5 18.1 .65 I48.6 
Oct 15 2.7 I4.9 11.8 13.7 .62 75.9 

-rr•WVn-C-'-
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APPSNDH A (Continni»d) 

Cutting mnnaeement taqMnlmBit 

•if .MonAidLogical eiiaraet«r5Lsties of aain stoai 
(Moon of two replications) 

Apical imds Apical buda Stan dry vel^t % Stem 
Cut- below out abowe out 

Cutting ting Aye, io£ Aye. "io£ Below Aboye aboye 
intesMdlor date ht. aU ht. all cut cut out 

in. Bteme in. 8t«HB 

30.3 Jun 26 2.1t 9.8 5.7 90.2 12.5 22,9 66.7 
Jul 8 6.2 100.0 17.6 26,2 61.6 

30 10.6 75.6 18.3 57.9 76.0 
Sep it 11.1 70.8 15.6 6it.8 80.6 
Oct 15 2,5 2.5 9.7 37.6 9.8 30.9 75.9 

30-6 Jua 26 it.It 29.5 8.8 70.6 2lt.8 16,0 39.2 
Jul 8 U.U 21.1 11.1 78.9 36,it 31.14 it6.3 

2lt it.7 18.8 9.9 56.0 27.3 20.7 it3a 
Aug 11 U,6 5.7 9.7 it6.8 33.0 36.3 52.1* 
Sep it 3.8 6.2 9.3 26.1 iit.it lit.it 50.0 
Oct 15 5.1 3.1 10.5 15.7 26.8 it6.9 63.7 

30-10 Jun 26 6.5 98.2 10.3 1.8 32.9 2.5 7.1 
Jul 3 6,6 70.9 16.9 20.1 36.9 7.0 15.9 

15 6.5 31.8 llt.it 68.2 60,5 31.3 3it.l 
30 6.8 31.1 12.7 68.9 it2,6 16.3 27.7 

Sep it 7.U 23.2 16,1 53.6 it9.9 lt3.5 it6.6 
Oct 15 7.7 8.1 16.0 9.0 17.5 '36.7 32.3 

:yr • • 
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mmna iOoaUxemA) 

Cutting Huingtnnat 4niM8la«at 

liox^ologleal eharaotnriatien of Mtin stoaa :W 
r 'V(Mean of two repUeations) 

Ave* no. leaToe Dry wt. learee Leaf/ % Dead 
Cut» per plant per 100 plantaCe.) Btea steas 

Cutting ting ratio of all 

intttontlgr date Live Dead Live Dead (dry wt. stens 
basis) 

eeewew30-3 Jun 26 2}.8 1.6 Ii6,3 8.1 l.Uo 
e>—eeJul 8 3.7 1.9 39.0 7.6 i.2U 

30 h^9 3.2 70.1 13.9 ,87 2it»li 
Sep k 3.2 3.7 29.3 15.6 .62 29.2 
Get X$ 3.0 U.2 9.9 19.7 .75 59.9 

30^ Jun 26 lt.6 1.7 56.3 8.5 1.58 
^ 8 U.7 1.8 62,6 12.8 1.20 

2U 3.5 2.U Ii6.3 12.7 1.20 25.3 
Aug 11 3.5 U.2 55.8 32.6 1.21 U7.5 
Sep U 3.0 3.7 23.8 9.8 1.19 67.7 
Oct 1$ 2.9 3.9 2lt.2 17.0 .62 81.2 

3o-ao Jun 26 5.U 2.0 lt9.6 9.9 1.75 
Jttl 3 U.5 2.1 52.1i 8.5 1.U2 

wtMm15 I».9 2.2 66,U 12,9 .89 
30 3.8 2.U 2U.8 17,8 .7U eaMM# 

Sep U 3.7 3.8 38.7 23.8 .67 23.2 
Oct 15 2.1 llt.l Uo.o .70 82.9 



 

 

mwmuI(Continasd) fX'J 

S>3 

Cutting MttoagflMat «aqp«riMmt 

Mori^icCLogical oharacteriatics of main 

}'$f\ 

(Mean of two replicationa) 

Apical buds Apical buda Stem dxy weight % Sten 
beloir cut above out per 100 plan^(R.) wei^tCuto 

aboveCuttiikg ting At», % of Ave. % of Below Above 
cutintensity date ht» all ht. all cut cut 

in. steas in. stens 

MM M.Mao4ii ^ua 26 6,ii 100.0 32.1 
Jul 3 8.5 75.7 15.8 2h*3 1*9.9 1*3.5 1*6,6 

IS 8.6 50.5 18,2 1*9.5 60.3 61.1* 50.5 
2k 10.3 63.7 16.3 36.3 81;.8 15.1* 15.U 

Aug 6 11.0 U8.7 16.7 23.8 88.lt ll*.7 U*.3 
Sep U 10.U 18.2 17.7 33.9 65.5 33.7 29.1* 
Oct 15 9.h 18.6 17.7 12.8 58.2 10.1 lii.8 

, T,, ,1 1|.| „Jul lit 16,2 100.0 35.2 136.8 80,2 
MM. MMAug 19 9.2 85.6 20.8 U7.7 69.7 

S<9 23 8,9 1*2.6 21.2 38.U 61tJtMM. MM 

M.M MMOct 15 8.8 27.0 17.3 51.2 71*.7 

Jul lU 5.5 ia.i 17,0 58.9 57.8 79.U 57.9 
Aug 19 6.0 31.3 12.8 1*6.9 1*0.8 1*0.9 50.0 
Sep 23 5.5 20.3 15.7 32.2 1*1.9 2l*.6 37.0 
Oct 15 5.5 16.9 lii.l 18.7 26.2 23.9 1*7.7 

;i K\ '• 

t .V' 
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imsmh iOoaUsmmA) •:-x^:. 

Cutting inaaganmt rnqpeaAsumt 

Met^oilc^oal dUKraetwriatlos of Mia stOHi 
(Motn of too r^pUcoticmo) 

Ato. no.loavM Dry wt.loavoa Leaf/ JK Dead 
Cut-. per cdant poor 100 plant8(g.) 8t«B stons 

Cutting ting ratio of all. 
itttcBisity data Live Dead Uvo Dead (diy wt. stemo 

baste) 

30-1^ Jun 26 h.S 2.2 ltO.6 1L.2 1.63 
Jul 3 6.0 2.1 38.7 23.8 l.lt7 

mmm. 

15 5.3 2.1 13.9 13.5 .76 
2U 3.5 2.lt 38.9 16.8 .63 —M 

Aug 6 3.2 3.U 35.8 11.8 .56 27.5 
Sop U 3.8 U.1 30.9 33.lt .69 it?.9 
Oct 15 3.6 5.5 17.1 27.9 .59 68.6 

„
Jul lU 5.7 2.7 133.7 21.0 .88 
Aug 19 It.O it.l it9.7 37.0 .92 20.8 
Sop 23 3.9 5.1 3U.9 25.6 l.Olt 57.6 
Oct 15 3.5 5.5 21.it 23.2 .67 73.0 

E.B.-8 Jul lit 5.3 2.7 103.6 20.lt .99 
Aug 19 3.9 3.8 53.U 13.6 .82 21.8 
Sop 23 3.1t it.2 27.2 22.5 .76 lt7.5 
Dot15 3.3 5.0 30.9 23.9 .8U 6U.lt 

as 
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APPSHDIX B 

Cutting iMuiagaiiMHit «aqp«riiMmt 

Ifmrphologioal characteristics of tiUexm 
(Mean of tno replieationa} 

Apical bud Apical bud Stea dry sei^t % Stw 
below cut abgye cut per 100 plants(g.) weightMo* of 

Cut* tillers Are* % of Are* % of above 

Cutting ting per ht. aU ht. all Belos Above out 

intenalty date plant in. steos in. cut cut 

20-3 Jun 23 
Jul 1 

•M. •M.6 .05 2.5 100. 37.5 25.0 1*0.0 
2U .15 7.9 100.0 hS.O 55.0 55.0.MK. 

M*Aug 11 .16 8.U 100.0 20.0 37.5 3U.8 
•MM. MMSep 10 .17 7.8 100.0 35.1* 51*.9 60.8 

Oct 15 .26 *— n.o 100.0 28.6 71.1* 71.1*— 

1.1,1 -1, -r-rni ■r IT r~-r-r MM eeeeee MM. MMM20*6 Jun 23 
mmm MM e»4M» MM MMMJul 1 

8 .06 k.5 62.5 6.8 37.5 50.0 50.0 50.0 
2h .11 5.5 11.5 7.ii 88.5 56.5 19.9 26.1 

Aug 3 .16 3.7 35.3 8.5 60.7 63.5 15.5 26.3 
11 .16 «««, 7.6 100.0 59.0 22.9 28.0 
k .16 i».5 23.1 8.3 76,9 1*5.1* 17.7 28.1 

Oct 15 .20 30.7 12.5 69.3 65.1* 8I*.6 56.1*— 

MM. MM ■»4Mr«e •M. MM. MMM20-10 Jun 23 
Jul 1 MM M»ei — MM. MMM MMM 

8 .10 6.2 95.9 16.5 h,l 5U.2 8.3 13.3 
22 .05 5.7 91.7 10.7 16.7 ia.7 8.3 16.6 

Aug 3 .12 U.5 100.0 3l*.2MM MM MM MM. 

11 .20 9.1» 33.3 10.6 66.7 75.0 8.3 10.0 
Sep U .51 7.2 32.2 13.9 67.8 33.0 29.1 1*6.9 
Oct 15 .25 7.U U6,7 11^.3 53.1* 56.7 36.7 39.3 



�

� 

 

96 
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'M0: 
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APFBHDIX B (CositiiKuad) 
i'W 

Catting anaagMweit «aqMal«iatt 

Hnrpkological diarftcterieties of tillora 
(Mean of two replications) 

kvm» no. leares B17 wt. leairea Leaf/ 
Cut" per plant per 100 planta(g«) stem 

Cutting ting ratio 

Intenaitgr data Live Dead Live Dead (dry wt. 
baMs) 

mmm«w—20-3 Jun 23 
JxH 1 

8 1.1 2.0 3775 12,5 .80 
2U 3.5 2.1 50.0 20.0 •65 

Aug 11 2.9 2.2 27.5 12.5 .71 
Sap 10 3.9 2.9 52.8 17.1 •78 
Dot 15 U.1 3.6 26.2 20.1 .m 

20-6 Jun 23 
Jul 1 

8 5.0 1.5 50.0 18.8 •72 

21 3.3 1.8 39.8 16.0 .79 
Aug 3 3.3 2.1 26.8 15.5 .78 

11 3.0 2.9 22.9 19.9 . .57' 
Sep 1 1.2 2.9 15.0 17.7 1.00 

Get 15 3.7 1.2 12.1 23.1 •1»5 

n -T MM. MM.20-10 Jun 23 
— (MM. MM.Jul 1 

8 6.3 1.8 58.3 31.3 1.60 
22 5.7 1.7 11.7 10.9 1.60 

Aug 3 1.1 1.0 27.1 13.6 1.50 
11 2.9 2.9 16.6 25.0 •50 

Sap 1 1.1 2.5 39.6 18.6 .51 
Get 15 1.0 3.3 20.0 13.3 .37 

liA;. 
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kWmyiX B (Contiimad) 

Cutting magtmwt npniMmt 

Moxphological tiMrftotarltUes of tillon 
(Nsan of two ropUofttiono) 

Apical bud Apical bud Stem dry weight % Stea 
below cut above cut par 100 planta(g.) woi^tNo. of 

aboveCut tillere Ave. % of Ave. % of 
Cutting ting per ht. all ht. all Below Above 
intensity date plant in. ateaa in. ateaa cut cut 

30-3 Jrm 26 
Jul 8 .28 5.8 100.0 30.6 59.3 66.0 

— ■iiwae30 .31 6.2 100.0 26.1 b2.9 62.2 
... •MMWMSep h .32 9.b 100.0 35.7 71.5 66,7 
--- —Oct 15 .23 13.0 100.0 28,7 115.0 80.0 

. 1 ^ nrrrr-t30-6 Jun 26 
J^ul 6 .16 b.5 b5.9 8.9 5b.l 72.2 36.1 33.3 

2h .20 b.6 32.9 7.8 67.1 3b.3 15.2 30.7 
Aug 11 ,U7 b.3 22.2 10.1 87.7 59.1 55.8 b8.6 
Sep ii .60 b.6 16.8 8.5 83.2 b7.8 16.1 25.2 
Get 15 .52 6.6 10.0 9.8 90.0 62,8 bo.6 39.b 

„i, „ nn MM*30-10 Jun 26 
Jul 3 .12 b.O 92.9 u.o 7.1 13.b 9.0 bO.2 

15 .03 5.0 100.0 50.0-.M. aeaaee 

30 .36 7.9 12.5 11.8 87.5 95.0 17.5 15.6 
Sep b .2b 8.0 3.3 15.6 96.7 126.7 83.b 39.7 
Oct 15 .5b 7.b 36.9 12.b 63.1 98.8 27 .b a.7 
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APPE3IDIX B (ContJUWwd) 

Cutting iDanag«i»nt experiannt 

Morphological draracteristics of tillora 
(Maan of two repUcatioxia) 

Are. no. leaves Dry wt. leaves Loaf/ 
Cut* per plant par 100 plants(g.) stein 

Cutting ting ratio 

intensity data Live Dead Llvs Dead (dry Ht. 
basis) 

mm^rn30-3 ^un 26 
Jul 8 3.6 1.7 39.8 33.5 1.23 

30 k.k 2.0 U2.0 16.8 .91 
Sap k 14.5 3.6 50.7 17.2 .59 
Oct 15 3.6 U.0 31.U 23.7 ; .39 

,n.. 1,111 ,1-«• mi0m30^ Jun 26 
Jul 8 li.O 1.3 101.U 33.6 1.30 

2k 3.5 1.5 32.9 15.2 .99 
Aug 11 U.l 2.U 61,1 31.5 .71 
Sep i| 3.3 3.0 ll*.5 13.1 .h3 
Oct 15 3.1 3.2 23.9 23.1 •it? 

T„r-r in .|. ,1, -IIeanees30«10 ^un 26 
Jul 3 3.9 1.3 27.7 9.8 2.06 

15 5.5 2.0 50.0 25.0 .97 
30 U.o 2.3 27.5 12.5 .1*6 

Ssp U lt.7 3.9 60.0 i»3.3 .51 
Oct 15 3.1 lt.o 18.8 19.3 .32 
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mmuB(GoatimMd} 

Cuttiag oaiu^giinMiit coqpvrigMiit 

Mozpliologloal characteristLcs of tUlora 
(IfMn of two replicatimui) 

Apical buds Apical buda Stem dry weight % Stea 
balow cut abonra cut per 100 plaat8(g.) walletHo. of 

Cut- tmora Aaa. % of Ava. % of above 
Cutting ting par ht. aU ht. all Below Above out 

intonoity dato plant in. atoBS in. ateaa cut cut 

waaaa mmm30.^ Jua 26 
«Ma «a«»«wJul 3 .oU I4.5 100.0 25.0 

mmmmmm ...M.15 .06 U.8 100.0 514.2 
2k .18 12.9 50.0 16.3 50.0 100.0 20.0 16.7 

Aug 6 .28 8.6 37.0 15.9 63.0 110.0 37.7 25.6 
Sep ii .70 8.2 28.U 19.3 71.6 149.5 57.0 53.5 
Oct 1$ .la 12.2 13.9 17.7 86.1 122.2 36.0 22.8 

JnL lU 
kvig 19 •66 9.9 100.0 140.8 73.7 6U.U 
Smp 23 •la 8.7 100.0 U2.3 kl.h 52.8 
Oct 1$ .30 9.1 100.0 38.U lil.^ ^.9 

E*B.-8 m ll» 
Aug 19 .59 5.6 59.0 12.14 liO.O I46.7 20.7 30.6 
Sap 23 ♦51 6.3 33.3 10.2 66.7 72.ii 18.8 20.6 
Oet 15 .1*0 6.3 12.5 15.7 87.6 63.14 77.6 55.0 



APPENDIX B (Continued) 

CO 
« 

100 

Gutting nanag«nent eiqpertnent 

Norj^ological characteristics of tillers 
(Mean of tiro replications) 

Cutting 
Intcuuiitijr 

Cut 

ting 
data 

Ave. ru>. leavoo 
per plant 

Live Dead 

Dry irt. leavoo 
per 100 planta(g,) 

Live Dead 

Loaf/ 
stm 

ratio 
(dry wt. 
basis) 

30-lU Jtm 26 mmm «•«■««» oowoo 

Jul 3 3.9 0MeiM0> 33.2 
15 2.8 1.6 37.5 33.2 1.51 
2U 3.1 35.0 llt.6 1.25 

Aug 6 
Sop U 
Oct 15 

3.6 
h,0 
3.8 

2.8 
3.1 
6.0 

ue.i 
ii5.9 
25.0 

29.1 
32.6 
38.9 

1.25 
.51^ 
•ill 

Jul Ik 
Aiig 19 $.1 3.6 60.5 22.U .80 
Sop 23 
Oct 15 

3.6 
3.5 

2.0 
3.8 

30.5 
23.9 

12.2 
18.5 

.IjB 

.55 

S.B.-8 Jul lU 
Aug 19 6,2 3.0 142.U 1U.1 
Sop 23 
Got 15 

3.8 
3.8 

2.6 
5.3 

31.1 
32.6 

17.lt 
30,5 .lt6 
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APPSHDIX C 

M/Wk 

CtHttiral eapsrlMMai 

Ifoxph<Aogleal duurftetArlstics of nftin ot«B8 
(Meftn of t«o replioatloni) 

Apical buds 
bdos cut 

Apical buds 
abovs cut 

Staa dx7 wsight % Stsu 
Wftl^t 
sboveing Ave. % of Ato. % of Beloir Above 
cutdats ht. all ht. all cut cut 

in. StttBS in, stmai 

2S^7" Jun 26 U.o 73.1 7.2 26.9 13.U 7.7 35.5 
Jul 5 U.o I16.9 9.2 53.1 18.5 39.1 67.9 

22 k.3 UU.5 9.7 55.5 lU.2 8,8 38.3 
Aug 10 
Sep 10 
Oct IS 

U.l 
U.7 
U.2 

22.U 
12.7 
10.0 

10.1 
9.U 
7.8 

65.U 
33.3 
13.3 

17.7 
20.5 
IU.3 

19.7 
19.7 
6.0 

52.7 
U9.0 
29.6 

2s-a« Jun 26 
Jul 5 

U.3 
h.6 

37.5 
21.8 

7.U 
10.2 

62,5 
78.2 

20.5 
33.U 

12.1 
28.3 

37a 
U5.9 

22 5a 17.9 9.9 82.1 29.0 18.8 39.3 
Aug 10 
Sep 10 

U.6 
l4*U 

10.6 
12.9 

9.9 
9.6 

31.8 
33.0 

17.6 
29.0 

9.9 
27.6 

36.0 
U8.8 

Oct 15 k.z 6.2 8.8 22.U 19.U 18 .U U8.7 

2S»36« Jun 26 U.U 59.9 6.8 Uo.i 23.3 6.8 22.6 
Jul 5 14.2 25.3 10.6 7U.7 3U.6 29.U U5.9 

22 U.8 IU.8 9.2 63.1 33 .U 2U.7 U2.5 
Aug 10 u.2 5.U 11.2 5U.3 U0.6 51.6 56.0 
Sep 10 
Oct 15 5.1 

..M 

3.1 
10.6 
9.2 

23.U 
10.6 

18.7 
16,3 

U5.6 
20.8 

70.9 
56.1 
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APFSHDn C (Contimwd) 

Cultural «^peri»nit 

Iforphologioal ofaaraotarlstlea of iiain 8t««i 
(Mean of two repUeatlona} 

Are. no. learea Dry wt. leaToa Loaf/ % Dead 
Cut per plant par 100 plantaCg.) otam atettti 

fipaato ting ratio of tax 
aMaat*^ dato Lira Ooad Llva Daad (day wt. atana 

baais) 

2S-7* Jua 26 h,3 1.9 2U.5 5.3 1.73 
Jul 5 k.O 1.8 22.6 5.8 1.05 .MM. 

22 3.3 2.8 21.6 8.1 1.3U 
Aug 10 3.3 3.U 22.5 9.3 .89 12.2 
Sep 10 3.0 3.8 23.lt 15.U .9U 5U.0 
Oct 15 2.5 U.8 9.7 11.9 •5U 76.7 

m nm2S«21» Jun 26 li.3 l.U 53.5 8.5 1.93 
Jul 5 3.0 1.6 63.0 8.0 1.16 

22 3.5 2.2 I46.7 15.6 1.29 
Aug 10 3.3 3.7 13.3 11.5 .95 57.6 

10 2.8 U.o 28.2 17.7 .95 5U.1 
Oct 15 3.3 U.i 9.2 15.3 .69 71.U 

-w.2S-36« Jun 26 U.7 1.5 51.8 9.8 2.05 
Jul 5 lt.8 1.8 63.8 8.3 i.n 

22 3.8 2.1 56.8 7.1t 1.12 22.1 
Aug 10 U.2 3.1 6I1.3 19.9 ,88 lt6.3 
Sop 10 3.8 li.5 66.7 2U.it .92 76.6 
Oct 15 2.U 5.6 12.7 20.8 .88 86.3 
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AmSDH C(ConlinMd} 

Cult^iral coqperiiMai 

ehMTfteterlstios of aain stoKO 
(Mean of two z^lioatlono) 

Apical buda Apical budo Stem dry weight % StOB 
bolotf eat Above cut weight 

tiredt- Out* Awe. % of Awe. 5 of Below Abowe aborra 

■»nt® ing ht. all ht. an cut cut cut 

date in. etene in. ateas 

&»7" Jua 26 U.U 72.U 7.3 27.6 18.1 13.2 U2.3 
Jta 5 li.5 31.3 9.U 68.7 20.1 1U.8 U2.U 

22 68,0 12.1 32.0 36.2 U6.3 56.1 
Attg 10 
6ep 10 

U.8 
U.7 

25.0 
5.1 

10.1 
10.5 

52.1 
36.7 

29.6 
25.3 

28.2 
21,9 

U8.8 
U6.U 

Oct 1$ 5.1 U.5 9.2 9.U 50.0 37.5 U2.9 

Jun 26 U.5 35.3 7.6 6U.7 28.9 15.U U2.8 
Jul $ lt.8 2U.5 9.5 75.1 3U.0 2U.7 U2.1 

22 5.3 U.2 9.1 88.8 38.5 23.5 37.9 
Aog 10 
Sep 10 
Oet 15 

5.2 
U.6 
5.5 

7.3 
U.5 
U.O 

9.9 
10.3 
9.5 

52.8 
3U.9 
7.9 

37.0 
UU.6 
29.2 

35.2 
53.9 
20.8 

U8.8 
5U.7 
Ul.6 

S-36« Jem 26 U.8 27.1 7.8 72.9 U3.5 18.3 29.6 
Jul S U.5 U2.9 9.U 57.1 52.3 32.8 38.5 

22 5.2 7.1 11.2 63.8 59.8 75.U 55.8 
Aug 10 9.9 58.5 52.3 59.0 53.0 

10 12.0 23.7 39.3 51.8 56.9 
Oct 15 8.7 5.3 Uo.o 20.0 33.3 
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APFBISDIX C (CoatiiiM4) 

ColittnCL 

Mori^<AogiGal oharaoteriatlos ot aaia staai 
(Maan of two replications) 

Ave. no,leaves Dry wt. leaves Leaf/ % Dead 
Cut per plant per 100 plants(g«) stea StWMI 

Treat- ting ratio of aU 
annt^ date Live Dead Uve Dead (dry wt. StSNS 

basis) 

j5«7" Jun 26 3.8 1.6 29.2 36.5 .98 
Jul 5 U.3 1.9 36.6 29.U 1.23 — 

—22 U.9 2.2 71.6 18.1 1.18 
Aug 10 3.8 3.3 3U.9 18.8 .97 22.9 
Sep 10 3.7 14.9 25.3 16.9 .89 58.2 
Oct 15 3.9 7.5 37.5 37.5 .90 86.1 

-1s-a« Jim 26 5.3 l.U 80,8 8.7 2.08 
Jul 5 U.7 1.8 58.9 6.8 I.IU 

22 U.1 2.0 60.9 15.2 1.33 •e^ea 

Aug 10 3.1 it.2 U6.9 20.5 .92 39.9 
Sep 10 14.2 U.O 78.0 30.6 1.09 60.2 
Oct 15 3.3 U.U lU.6 20.9 .71 88.1 

mmmS-36* Jun 26 6«0 2.3 96.8 10,7 1.79 
Jul 5 5.3 2.2 9U.8 7.7 1.21 

22 5.0 1.6 120.3 16,7 1.02 29.1 
Aug 10 li.l 3.U 97.5 12.9 1.12 Ui.5 
Sep 10 U.O 5.1 I46.5 U8.2 1,07 76.3 
Got 15 2,2 3.2 20.0 20,0 1.22 9U.7 

^refers to a normal seeding rste^ equiralent to l4l«6 lbs/A, 
13,9 lbs/A and 7*7 lbs/A for 7", 21" and 36" roe spadngSf respee^eely*
2S refers to a seeding rate double that of the corresponding S treatm^. 

,.-i, -
i'l. 

vii. _ 
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APPSHDH D 

..'T.^s ••Cultural <ncpwrlw»nt 
' I'Tfrir-' 

Ibrphological efaaractarlstlcs of tiLUera 
(Kean of two ropUcatloiui) 

Apical biKle Apical bud Stem dry ■wel^t % Stem 

Treatj-
laent 

Cut*" 
ting 

Ho. of 
tillers 
per 

below out 
Are. % of 
ht. all 

ebore cut 
Ave. % of 
ht. all 

per 100 plants(g«) 

Below Above 

weight 
above 
cut 

date plant in. sterna in. stems cut cut 

2S.7* Jun 26 mmm ... «»«•«■• «Mie«» mmmrn 

Jvl $ .12 U.i 66.7 8.0 33.3 22.2 5.5 19.9 
22 .12 U.l 77.8 7.1 22.2 36.8 8.8 19.3 

Aug 10 .12 2.5 uu.u 7.9 55.6 U.I U.I 50.0 
Sep 10 .17 3.5 9.5 8.8 90.5 39.1 Ul.9 51.7 
Oct 15 .09 3.5 20.0 7.5 80.0 22.5 16.3 U2.0 

2S-21" Jttn 26 •eeiN* MMtH ,, „ 
• eaemw 

Jtil 5 ♦08 U.2 70.9 11.7 29.1 20.8 lU.6 UI.3 
22 .28 h.7 29.0 8.1 71.0 18.0 lU.o U3.8 

Aug 10 
Sep 10 
Oct 1$ 

.31 

.26 
,2h 

••• 

U.6 
U.I 

12.1 
11.8 

9.U 
8.6 
9.5 

100.0 
87.9 
88,2 

U6.U 
69.3 
37.7 

18.U 
6U.8 
32.2 

36.3 
U8,3 
U6.1 

2S-36" Jun 26 .19 3.7 8U.6 6.2 15.U 30.8 3.9 U.2 
j*a 5 .13 U.2 61.2 8.2 38.8 UU.9 22.2 33.1 

22 .20 U.6 36.8 7.9 63.2 63.5 2U.3 27.7 
Aug 10 1.03 3.9 76.7 13.9 23.3 82.U 132.6 61.7 
Smp 10 
Oct 1$ 

.35 

.19 
.... 

5.0 
.MM. 

9.1 
1U.5 
12.5 

100.0 
90.9 

100,0 
82.1 

163.6 
77.0 

62.1 
U8.U 

r'-.'-i-

V .'-i , 
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AfPSROXX 2> <ContimM«} 

Cultural ̂ asptaeiam^ 

H^rphcCLogleal charaetarlstlcs of tiUors 
(Mean of two replications} 

v-f:A. 

Ave. no. leaves ^TT wt. leaves Leaf/ 
Cut per plant per IGO plants(g.) Stan 

Treat- ting ratio 
fflent^ data Live Dead Live Dead (dry wt. 

basis) 

2S-7" Jun 26 
Jul 5 U.o 1.9 33.5 71$ IJtO 

22 3.1 1.8 16.1 11.8 .92 
Aug 10 3.5 2.1 U.l U.l 1.00 
Sop 10 3.U 2.1t lt3.8 17.2 .71 
Get 15 3.9 2.9 13.2 n.3 .63 

Jun 26 MW mm>m 

Jul 5 3.6 IfU 16.6 20.8 1.00 
22 U.2 2.3 30.0 II4.O 1.50 

Aug 10 3.6 2.7 U2.5 13.8 .76 
Sep 10 lt.3 3.2 U7.5 IU.3 ♦51
Got 15 3.3 3.3 21.8 15.9 .5U 

2S-36» Jun 26 3.6 1.6 36.5 I5.1i 1.56 
Jul 5 ii.l 2.0 9U.5 22.2 1.8U 

22 3.7 1.7 73.7 18.7 1.30 
Aug 10 li.9 2.5 135.1i 31.5 .80 
Sep 10 U.6 3.2 ll»8.1 23.U .68 
Get 15 3.8 U.0 26.8 20.9 .30 
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kfpmm S(Goaiiinwd) 

■ti'Cultural aa^rlme&t 

•v: i. . ■ 

Morphologleal diaraetoristlea of tlUars 
(Mean of two replicsatlans} 

Apical bud Apical bTid Stem dry weight % Stem 
Ho. of below cut abore cut per 100 pl«nt8(g«) weight

freatg Cut« tillers Are. % of Are. % of abore 
aent ting per ht. an ht, all Below Above cut 

date Plant in. ateas in. stens cut cut 

S»7» Jun 26 MMkM www 

Jul 5 .02 
— 7.0 100.0 100.0 So.o 33.3 

99C< ■m —e> 

Aug 10 
10 .12 

S.3 13.3 11.3 
10.6 

86.7 
100.0 

66.7 
50.0 5U.2 

50.0 
52.0 

Oct IS .20 9,9 100,0 SS.7 58.6 51.3 

s-a« Jun 26 .10 U.2 100.0 mmmmrn 25.0 
Jul S .09 h,3 k$.2 8.3 5ii.8 38.1 22.7 37.3 

22 .38 5.2 3lt.8 8.2 65.2 lt2.7 22.1 3ii.l 
/lug 10 
Sep 10 
Oct IS 

.53 

.13 

.38 

U.7 

k.5 

25.9 
««« 

n.i 

9.U 
15.9 
n.9 

7U.1 
100.0 

88.9 

60.5 
100,0 
67,5 

38.U 
39.5 
53.6 

38.8 
28.3 
hk,3 

S-36« Jun 26 ,2k k,l 100,0 „„„„„ mmm 16.7 n 

Jul S .15 3.7 73.U 7.1 26.6 36.7 13.3 26.6 
22 .la 5.0 20,0 8.6 80,0 56.5 30.0 3U.7 

Aug 10 
Sep 10 
Oct IS 

.Uo 

.70 

.77 

U.3 

5.2 

13.3 
10.0 
12.5 

10.6 
15.0 
n.2 

86.7 
90,0 
87.5 

90.0 
105.0 
76.2 

37,$ 
l6o,0 
68.U 

29.U 
60,U 
U7.3 
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APPBUDIX D (Continued) 

Cultural experiment 

.%v' 
Horphologioel diaracterlstlcs of tillerm 

(Mean of two replications) 

Ave. no. leaves !)ty wt. leaves Leaf/ 
Cut per plant per 100 plantB(g.) stsnt 

Treat ting ratio 

ment* date Live Dead Live Dead (cJiy *rt. 
basis) 

wee-*S-7" Jun 26 
Jul 5 7.0 2.0 200.0 20.0 2.7 

Cc. 

Aug 10 3.0 2.1 146.7 26.7 •55 
Sep 10 14.2 3.6 66.7 25.0 .85 
Get 15 U.2 3.1 19.3 12.2 .27 

s-a» Jtm 26 14.2 1.0 16.7 8.3 1.00 

Jul 5 5.2 i.U 36.8 11.9 1.39 
22 I4.I4 1.3 6U.7 21.I4 1.35 

Aug 10 5.2 3.1 7li,9 22.9 .96 
Sep 10 3.9 3.2 80.6 14U.5 .57 
Oct 15 5.2 2.7 33.8 13.14 .39 

S-36" Jun 26 3.6 0.5 79.2 31.8 2.12 
dul 5 l4.3 1.0 52.5 12.5 1.19 

22 3.7 1.1 I46.7 19.14 .96 
Aug 10 5.I4 3.14 132.2 214.1 .70 
S^ 10 U.8 3.7 112.5 32.5 .514 
Oct 15 U.5 2.5 35.7 114.2 .35 

*S refers to normal seeding rate, equivaleat to lil.d lbs/A, 
13*9 lbs/A and 7.7 lbs/A for 7", Zl" and 36" rear spaclngs, respectively.
23 refers to a seeding rate dou^e that of the corresponding S treatoent. 

-Ml 

■'4 
0 



mmus 

INdLly In (togrMS fahr«nh«it i^porUd nt tlui 
Knoxvill* Airport, 0* S* Woathor Baroau, 19$9* 

Hay June JtOy Aug* Sep« Oct« 

Hln* Max. Mn. Max. Min, Max. Min. Max. Min. Max. Min. Max. 

1 58 77 68 83 71 95 73 93 71 88 62 82 
2 56 87 67 79 71 83 69 9k 70 85 57 86 
3 60 87 63 80 65 90 70 89 67 89 59 85 
k 60 90 57 83 68 89 73 87 68 90 61 88 

5 59 93 62 82 68 85 71 87 68 90 63 89 

6 65 88 62 82 70 86 71 83 67 87 6k 83 
7 6U 88 60 87 66 a 71 80 72 79 6k 79 
6 59 83 60 88 6k 92 71 83 68 85 67 79 
9 60 81 63 86 65 9k 66 85 66 89 66 79 
10 60 83 65 85 66 66 6k 85 67 a 63 78 

11 70 85 66 87 67 86 6k 90 62 71 5? 78 
12 65 8k 68 85 63 86 63 93 59 82 k8 76 
13 63 78 66 88 67 88 67 92 60 76 57 68 
lU k9 6k 58 78 65 90 65 92 59 76 51 a 
15 U3 63 55 85 67 88 69 90 56 77 k9 65 

16 U8 69 60 87 67 91 65 86 5k 8k kk 72 
17 h$ 77 59 85 68 86 69 87 59 85 55 68 
18 60 85 57 a 68 85 71 8k 61 78 51 70 

15 6k 90 58 82 70 85 67 91 56 80 k3 71 
20 67 77 57 87 69 87 70 9k 57 83 a 7k 

a 66 82 59 90 70 85 72 9k 55 82 50 66 
22 63 86 67 89 69 66 70 9k 55 83 55 77 
23 6k 82 69 89 67 87 70 93 57 87 57 65 
2k 67 85 67 78 72 85 69 95 59 89 ka 63 
25 65 77 69 82 69 87 67 93 59 8k k2 k9 

26 65 85 69 91 69 89 71 93 59 8k 36 70 
27 65 8k 71 92 70 90 71 89 71 85 kk 57 
28 6k 86 70 9k 69 91 70 88 6k 91 37 57 
29 66 82 71 96 73 90 70 89 66 88 k6 55 
30 67 75 73 96 72 93 71 92 67 79 50 71 
a 67 83 7k 96 69 89 56 65trnm — — — 

Airer* 
61.1 81.8 63.9 86.0 68.k 88.6 69.0 89.5 62.7 83.6 52.9 71.J 



APPBIB)11 F UO 

Boily precipitation in inohea reported at the 
Cnozville Airport, U, S, Weather Buriwu, 1959» 

Dagr mqr June Jul;- Aug. Sept. Oot. 

1 0.07 0.7li .07 .03 •Oli 
2 .23 .19 .oli 
3 .13 
U T T 
5 .lili .71 .01 

6 T T .06 T .75 
7 •18 .10 .31 
6 T .07 
9 •Ob T 1.07 
10 ^Ii5 .65 T 

11 T •oU .05 
12 •28 T 

13 •28 .93 
Hi .01 .28 
15 T 

16 T 
17 .61 .03 
18 T •li2 .Hi 
19 T .¥i .05 
20 .93 •01 T 

21 T •06 
22 •Oli .12 .01 T 
23 .01 .lt9 
2li .77 T 3.25 .56 
25 .03 .59 •08 .02 

26 T T .01 T .20 
27 .75 .ii7 T T .12 
28 .32 
29 T .02 .07 .10 
30 .68 T •02 •01 
31 .U3 trmm T mmm .01 
1959 
Total 3.53 2.78 2.97 lt.91 .93 5.00 

Long tem 
BHkan 3.58 3.U7 U.72 3.63 2.53 2.63 


