
ffi.d x 5 n.Fl. 2539

6nf; n mar nr:ffurhsihd?sualsiafl ofl6n

toqroilnoC flflon (^srnR FRrcomEs,I-N$ fru{reuei nrs?Iu

EFFECT OF NIGHT INTERRT'PTION BY LIGHT ON THE PRODUCTION

OF ASTER PEACOCK (AgmR E''RICOIIIF-S, Iltl[N) CV. 'MONIE CASSNO

agaflnfl mo{cr1
4

ohl
,/,104* @

3,94

0 n tl I i 14 tt'l !rj'l fr

tln
u\-

Wi:MllWQn ??nq/ ai. tu'L(of N

A a aia , '
?nsrfr n udfr rif uchunfi {{o€nrtii numrutdn go: rli qqfinslfl ldcttrrlriorfi n

art ritr rnolulnfl d ruuu mnisnr: f,nruminsrrn

riarfi n?ilsrffs ilrfi ilsr ffs ufma

fi.fl.2689

3788?



inarilwrf
d

t ia{l
^'..4u.1 4

infrr*ra sa sn 156ud? tueersud{Fl0ruaruaa
((

fifian (Aster eticoides ' Linn ) llllfltlolasl e'rdalu4
ao{iuadt Gl05

aoad i;atrdna :rdfiilfio'
ql

lt. lJ. , F. R. C. P.

Flfu:.jo"

iirufrainerqi'ie

@'ez
so, S.u{e fla{flil1

el't 1 fl
ql

addq.ao:frrrn ta-grucfi, Ph.D-
sa4

tltco'lun t 5il fl 'l i Gl ? llo t{ ?n I ,lu$lufr

a,o'trx:1fll slum:snatoil ?n. il 'rt[

fl 5 Tiln 1 ?o ?ilFlili na1iluu#

--/l/ -"M
torru::ru frfin ?R. 3J -

.s a I
fl 5 ?ilfl 'l 5Fl ? 1lo tt ? n I 1ulllufl

Xe'.Auhgo,- hil
ai

r nBil nail5u6|l*5 XYI - &l -

rl:ss'tuguuv fl 5 5iln 15rlts"i rrafindo e

insrdrdsrturarfirufisl

drnridr r nqtrrla$d, *u r"du t da

n,ttiietu,tYlfrrya rn t
du'

sru"fi su ead a ruua snffu g rn :el1 d0 i

11 . u. ,



s(
2ng'luttf%t'

4
[ ?a{

a"tt'<|il'rG
dndua r a.l n r toud ? {tloo ? 8u d'l gl at'l a a, a m

.l ^ds 
4 4 -:--fl0.tuAdIstAi friilan (Aster ericoides, Linn) l{ufrilauo Fl1d6t-tu
9

't fr ff ln r tfr q 1 rful aufrA1fifi u r fi udrurnil{ fl a { n I tfi nar o 1 ilff fffl dor 5

rtirururing'l6l.ldm rilffriiufro dr z ridr,t nsrTrrradilr uu rrdu r dan r:fieru1ni$s 1n t
;ud zr ?,fl$n'lail zs3s

frif s na \:Ril't

&l?sE
9l

a:fiuri rdsilfit, Ph.D.

ilrsfi1ufl i r$n 1Tdailine'lilttud 7
2

G- AsTIll'J 55c(o,lr-.v
./ oa - .or a

ooag ?TB I xdfla t'ldt-lfuflfl, 1{1.11. ,
qq

u.il., F.R.C.P.

ofitlt6l

6rA4or€5
ilrunq 2nE 1a I tll41?1lg 1a Eiluoa

q
:')^'o

a'[:rrtru frusltrnafrnd ?n. il.
IE

n?riln1?dailinsrfiuud

...rt/.;w"
5SS

s051gt?5il uafl, ?n. il .

fl T rsrfl 1 ?da ui na rfir,ru#

--D lJ r
1.

G4 lr( t,

d.,rsffa fias t stru, ?n. il.
9q

Qfltll6t

:ut
orusdsu ?ota oilsasnruE,.tnrG[1d@ ?

A
ill.11?n8'la 88J?l6|a



- .AJqo
tlTc?o&,?1ag

dt fif,a nasirr

iu ra'au ilric 27 RrRa,teil u-c- 25oG

*arudrie nir tnadrt$r'lt{ itr,icun:iltl
il:s{finrrfinr, dT rfcil?rururoiinaadrdnrfiruio(rnrot)

crnua'linarda t nrmtdrdn{ w. o- 25gz

dr r 6qil?q|rurTnin a rdr dn tul rfirufin

drgrid1 t nnTuTadd nalr"dl rdanrrfigurnisarnz

crnnarinarfialfien fl.d. 2s.39



qq

flnnflt?ilil1cfl1fl

i n a rfi uuda iiuf, d r r 6 r a d r .r't rjr fr ff r a e'fi r a n r u dfi uduuff ruii ra t t
i ruuudrtun T zririiaua cil iilil: tuil'l n fiu r f,uilrs1arrla ri r si.roa ae$ 1 a 1n

t
. q d J qq q q t -,- r-,

0{c. e t. olsun I aailsf? tl?ctr'lufl51rn1tn2ilnil2na1u$ua $5. qo3'l$5101

qrt--trd{qcuqo
$an uauo,tc'r:aa'tt???tu fruo:cnafnrl n::run'ltn'liln&inariuu# lrrra

glel
4.-r."-

n 0n r1il!auursdor r ilua a 1 { 5[{o an,lun {ua'la
t9

d{et
tratrau$tcaue$uo Rocd.,iutadaluasnf$g'rnrcf15[o? $asngI ailar

qt

q r g { 4. t il i --y- -uinatau uac t i1l,tu'lnil??Jrr?nril?s1'lua{6[tlo naus6t{tt'toaailuas
t

4qq
n5T s 1n T616[n TilU1'rnA',lA A ilUOa oaaoquo1rrtdua:, t itlfiT dnnriT udf fr

tfineudra t uda'tun.tiilrcd'lu{'luoi1.t "l

traiailslsn$ Ed.ar. :t rdrSfinoo inrrnrtfiernfirnreilr6ddeu

esstflror uasa'rilriorurzru rdzgfind fl,tnid,rrflqrdT ds{ n$sBailcrdo{

uasinard $a4 uminarfia r nroldltro{ maaccur irfifi,rdu:rnnfnddzs{r

fiatdrouurinarfiarnrnrd.tdo{ drdtfieruu:;ri,tuasd'tuzae2'tltdsetn

'tun r rdun ir t a n dr : d, nt a e fr a stun r r ri ri n a risud, * t od

!aEaucordaufinHnrrrsdrrjiruru,trn drrr t nn1utadd nalr"rl rda

nlrfisulnisarnt iud s 
"E"dt*rrfrauuatniuarnrdrdn{ 

rdaufinHnrr

rcfiuiliJururni ass,'ntm KU.45 turinatdatnrord.tdo{ naaaqururfiein

nnri rudr frlfiiruusriau a c ti 1fi s'l ro a a e s r
aafirafilaRt'tutrolt{tt sot nania nruud dtfinrzdfiuduu'tufrrufl'l?

art 
I I t t

HnrrfrrriT fisnirpd ri'rfis'tcuasrirdrnra uatru1aa:z.uu fiin1uufr rnaruira

ffrn r tr dffinrudea r rafiaiaG$dinarfr$ud'tfiar r ieaeiestrl'tdfiT aa'

fifls na{A$1



{oqlga.tn81ur{ufr

E.I?18
lU

iltrusur

6nfisa s o.rnr rdud r siiefr e auasdaalasin n a "t

uadtoa{ fiHan (Aster ericoides. Linn)

fiuduaud crdlTu

Sfa nasil,

inardtdn:uu'tiituin

< r noturaiid, ron.rral r danrtfisu.rnf;uarn: I

efierntr$nrrorunrinarinud szGud rdalR? Ph'D'

a'ltrttnt frunzsnatnrl ?nil '

torruu:at fifin ton'

{uddrricn,rtfinn 21 $qrtn.lel u'd' 2539

unaoaa

nrrdnnnrzdudr.riiadeaudrdaEaninlatuad I ta{ ii6an loatil

udscrnuaaefisdrqududrtiiet'flur"at,rr"fr* t drsfiu:aufnrir 3o'

40 t]as 50 tau foa{cn1lnoaa\iutlll Factorial in Conpleately

Randonized DesiEn ua"iinr:rfiuua"ira:r"rlfra1anf,tern'tfi61

r c?fl r fi uto?ude.riuo rilsr:uirfi
a'rnn'tlneaatnudr r daiinrr?fiuet,dofrr, 6gq"iinerld't td"fru

iiarantt,fio,dr'rr..tf;t, irueudacandofru lu.'elatfrrudaean

a2'lErs,rrrarfirudaaan fittfindeua"fi'rufinufis rdnff* Bsitu'rala{eaR

tdrUdauurlat laanrtdudrtiie g irTuqdrufiu:aufndr so tau ?s

'tfiaaHindddqt air.rl:finrrtuRrtainrdanrrfirfiu uuedr'tfi'tflnr:

dudr.rfiorfiurtrot?a'l g drt$t irsfiutalf,nrir 40 ?au rs'lfi

"udffr,i"dstr9



Thesis Title

Name

Degree

Thesis Supervisory Committee

Date of Graduation

Etrect of Night Intemrption by Ligbt on the

Produotion of Aster Peacock (Aster ericoides,
I inn) CV.Monte Casisno.'

Phichai Tongsima

Master of Science
(Appropriate Technology for Resource

Dwelopment)

Aurapin Eamsiri, Ph.D.

Uraiwan Tontrakulrath" M.Sc.
Chitrapan Pilueb M.Sc.

2l May B.E. 2539 (1996)

Abstract

Study on the effect of niglrt intemrption bV light on the production of
Aster Peacock have been oanied ors using tungsten incandescent light of night

intemrption for the short period with inductive cycle of 30, 40 and 50.

fxperimelrtal design used in this work is Factorial in Coryletely Randomized

Design. The growfi of plant grew in the natural daylenght through out the

eryerime,ntal design were reoorded and analysed.

The re'sultof higher plant and the longer harvesting than the control were

founded. Also the number ofthe clus*ers, the size of the stem, the stem length,

fresh and dry weigbt of plant were increased but the flower size were not

different. The highest productivity was also found in the coadition of 3 hours

of night intemrption at the 50 inductive oycles. Howwer treating the Aster

Peacock with 3 hours of nigftt intemrption at the 40 inductive cycles were

recommended for oommercialed.
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dunfrratfr

oanIilBfi.t

non'tfrdo

'tuIlidrt duufi.t

tu'tfrrlrcdu*c

fruridu r

tt.142
939

s7t

I
336

87

778

?o1.3

96. 5

57.7

o.5

l'J.7

2.7

3I.2

L2,i375

911

601

I
682

95

950

748.6

81.5

40. 5

1.O

19. 3

13. 3

26. t

1 1, 89?

13.362

588

20

419

517

6.225

782.4

93. 3

43. 1

1.3

18. O

6.2

28.6

rrUlilaan-ilrcdu 14,260 893.6 15'5Zg 929.3 g2r928 972'9

: nirrcrrticnrzsrfir6

fi{sfidrilrcrnd'lnadrurrna6slfrnonlfrrlrcdurdauiton $as

Csnan.tfiuffrfis,ru usi6tr:rotficanlfirlzsf,uuT ldie dineruerE{,ruras

n z'r$stJn n.tudis, iiudfi u o n r r r a rfiuiTncara'lurlr s r nc o"$uilzg I ndr na fr s

.l
n$1

ds.tdr r trlfie an'tfirlrc6ucrni.1.ttl:c I nCisrraas t taa'lu'""od ! '2



3

.l
9',|t1{tl l -z ude {il?$rouas&airnr:dr r tr'(fre an'tfrrltgdu

.tl
.q-il1il10 : tltolnou

.Ut|aa,| : a1uu1n{

11Afl',rr 2535
.q Iu?lt10t ilae1g

2536

rlilrru latdr

2537

il?rror rair

eaalfraa

frudtfrean-ilzcdil

503

2T

40. o

t2.2

4L7

62

97.2 894

?2.1 1,832

636.1

2t-5

zu'tfioan-drgdu 524 52.2 533 59. 3 2.726 84.6

flzu r dzrgficnrflprfigi

flcrfiulfriin r rGlnrrnea o rTe arirfiu{rfre anlfrrJrcduq rnsi'r {ilrs, r nff

rrainnra?uilrs r nd su'iT lfre antfrrlzsduu'rrdie drsrraarin?urlrc rn$ld

ud i.r irse a nIfi rl rsduaonraa r g ilio d ;sr fia a a 6 n u a r nsm rsl d d u a d r c a {

.lnr1 :

fi6an r fiufiufrfrruod, nrntnr'lnarir r trsrilan drlrrrntfioantfrdudnaur.rn

fr.r1dd uasiltrrornrzEisfrt'td riiassofl an?1$oa{R1z!a{oa10

'tude.r r ncnrailtrariilr" rndlnairfra.lriT r frraanuser oa{ ii6an

6srraacrdaa?unrr.od 1. g

Tea t ou,tc

crnd1.!dzc r nd



4

o1r1{d 1.s BifestliurouangairnrflirlfrrcanuoCroo{ ii6an il zssz

t1an1t rliur$tdal rair ( u1n)

$nt'lnr
ot

nlln.|gllfi
n

<0

UU1NT

lt|r1A|r

sqro,lan

$nu1art

RlnS.ler

Erurnr

fiuarau

0a1nrt
^-$qdln'lau

frurrnl

?, ooo

4,600

6, 5OO

5, OOO

6.,6OO

7 1260

10,58O

9f 856

8,3OO

8r 88O

?,860

6,600

1OO,795

68,521

80,733

62,262

76,724

tog,764

164,439

146, 026

1O4,78E

1O8i 116

82.lJ?6

?3. ro2

r?tl 87,826 I, 060,784

.l
rUa c dnuertriilrirarnrcarunls t nu

naat angDlt no{ S6an'turtru rnflna ir r iiufratiliudnr$urafran

.tfi r uu rsd,,t*a .aq6ru n r rnca a {Atlr,.i {a r d ou T nr.n" od"e'tf r nnf uf a iid

rutrrdttiluldea?udrunrrain tfif6eaa6rilfiq*"*d frurqunrraiodr

uacilil'lsntaldsrisrsaurinrufrau'ti!a{aa1c tduot*n'nrnirr tr
uiafigur, duC*u tods'trl



5

1. z uulAolunr:dnrr

n t ril :sR a u o r ilu I n$n rR ? ?r'turl:s t ndlna fi sfr a..rfi ts'tstzlf ri
rqu.uJ.darjgtn rua$dae'lun1Trnretccurlrilzeuorrdnrnuredailn[ilaauuilas n1t

g

rduaaurionrtdrunrrrfltrero,rcdr'lfr Teanrz,iinfit duucn,rtrdlaraatin
, g d -'{ {r- r{.q do do {.8 {nourrn n1t I r{il$unrltai,lne aanrlril,rsnouuass'le1noun6[{nu n'l1t sil

ar a er 6 o si afiudi..r r fi uu ur n r o dti. eut. il 1 n n'i 1

ilnr iiu r nro rn ?du'Lcn rtilantfro an't fr ilt"6rru rnffu, d, 0..n, fi u

a 
"il*dri. 

:T arfrda' n rtarinrfro anrfriltsdufiu{ T r f,uff a sfiuu1 n 1 {fr lunon 1t{

uasil?rral n'l?nailailRnrn1$uasrjiurrufia.ra'lfra t nn1u1aao r ffrdea r du

r noruTa dn r zrl?urjt.,rffud r nnruTa iin rrtfifi r-fi a t nnTuTa fi n r zd ric1rn

uasura{ r nnTuTadnrzii.rf,rn,rroane afl rdaritauaTut fir r daegagin r iiufru

{
n'l I a a n e a n r a snilan n zunrTc s na'l nn 1 s1ufi du a s dR 1t{u ?e fr a il

al

R1 ailan aruuniuasu ds r f,uilc{gn'r rr,rodd.fisuei a n'l t a ana a n r o sill fi rlr *r
tl

gie ffatnrzasvrnfidT rdodearirnr:aofloan rdu 5*d odn"?oanaonqs
{. .s u .{ . r ! - --tra{r{tru1{true nnnrileile ?sfl'l? r uaauurlasdrtuds'luusincqanra t du

ttlr

rrrurrurrf isaanoontudntuiuf,uud ".{,t dt q:raanoan'ludnrwiuarr

uadrna{ u'fianrfiufiriufru n'fiuriT rfie'tutrnauduuaurl:s tnd

dufga r l?nr uassnuil'lo'r'tu r ledrnai rr, f,r, nuur8codr..ilnal 1fl r ffu6ud

do r q"iln rr r ildauurja.,r r atde s Tuai rs r eiufe'tuqon 1ad r flude t ius 1 ?rc
gI
d r .l 

- , t <o d q q. e- . - -!- v
iide.rTurltsl,tal L4 f,rTt.,r uoalr nai CHanqcilnr: t cirut duTstn'lteruierunrn

(vegetative growth) Teaiinrt,dunu.rnatnt.r{l f;.rnrodrun21rt
I

v . . { { { 4 t e. "- dt o..-.-.
nit.,ruacnrrlaf s uo t ila t !'lqoR,tnn[ ilud?\i?u6tu lslltr?{?Ull?cil1tu

g!I

I

ro detu.,r uoarna4 fifianq"rfrrdnr:tciiutdulnnr'lfirunr:tufiudg-q

--/
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(reprod,ucti.ve growth) Teaccdnan"r,drnu.1ela{n1{t$ adq"ii

n ,t rijou,l o 1 o a n r ief;uuud r ff ru u a cfieur e a n'lri r q iru r i uTq ruu run ial fiu

'tudr.,rt6sufiuarau fr.r oa'lnr la'rr4nfl

nrrilgnuaet qa{ fi6an'turJrs r nd'tna frstinr:fisuruacilrtand

lfiruursdtfiudR,ruurciau rda.rqrnilrclndlnaaitntrffuludenr n11

r rldauurln.r I a sde siu'tuueiasqqn ra rulri r eiute 1 a a d r s iuct a d rou'i r'! 1 1

drru.gfir rg fr11.r fl.1lrcirurfiurnnT sd,tuittun'rn uasn'ltrcilurfiutn

nrsdrunrrildud"r'triiiruruanfiuusiinrr t cirur 6utnlrlniau r fru Tea

.k .-!--- u ''!- d --roanliluialrfiu rirtfirotsiliinrr t riCInrs6,turu,tota\t$ll ls$n1l$llu'lo1

n.ttu.rurata onluda r darfiutdldr r lrta uacn2.tI arrlo lfrluda'unfrt'

n,rrufrilrUurdrnilarcdrlfite an'rrtfiudt t fiau ( art if icial l ight )

rdu ud.rcrnraaoe'tfi ( incandescent lanpl uaaerrlSarrtetf;ud,dttiiu

nt.lra1t!a.rdtslutfiuaeI oa{ fi6an iinT z I rirUr fiutnnrld.ruisun,rnariIt
. . !, s -,--^nrz.tfiu*.rrdarf,'rdnrrrriqrfiurnnr.rfrrun'rrifufiu{rlrrfii6ftllll0|ua2q{uEen.|l-tul1a{1wa1r- a - rrr rler 'Frr "Ds'E

n rzfieurn 1c anuase an d.d ar on.c druznldqeff r ri ruue n rrrtgntfis ae I n e {

t.s.z. rdoanrriniuarasirururauflnriT drffdudrriiciDn.rl

ii6 a n o ane anludr siuf;u riunguu".d.rr t.l fi ud e s I ndn'r nihrnriw ad

1. s lonrJrs116

t . g. 1. tdrdnrr6ninala\ttsas t rarnrr'lfiu*l6ude'riiedanrz
qlao

Boneofluasaaadela\tuad I oat sn on

-l<oaaneonunsonadolgtuadlsDl rnan



at.4 rartrnsn'trdnrr

{daq-ldo1.4.1. ruint:dnrr eruR,t$uasaraslaoIa{toonuadtoot $Qaflas
j

unnsi r sfiuCI'1iluil6i.,i ilan n.un1ilu a:raaain csurltil: ruo rrt t fiua t61c qEuai
!!!ltll

rr].{Jqa.-
ud\t uasee'lililutuut?a'ln1d osfiufrufrnT :dnrrdltfl'ruuatrauMu5 ['ltu
{r,
nt1ilR1nna1\i!a\iil1s t nd'tna r fif fiu

I. 4.2. n1t'tfiud.r lffud.rl'lnuaaofi\idIou(tungsten incandesent)

1. 4. g. tiruuan,t?aonnan'fudrsiu#u( qeuu'lx)

t. 4.4. rarflnrirttrnrudnasiunrrilnfi (24 flrtltl

rA
1. s rlrsrTadfifrnre 'irnclfrfu

d 1 .t - ^us1- 5. 1. tsa r ilulatauasuu,|n,l{fl1zHas'(unil t nlto?n?
I

{{qe-.q.1<or.s.z. rdaril$c,aslisr fi{nsmr$uaciliilr$ro{uadInai rcilan

{
1. 5. 3. rflaaanlzd,t r tr 'tilaanlililzsdilcrnoir.ltlzs l mfl

d4q{l
L. 5. 4. lgA I UUUu?n1{fl31$1n1?sJa0 t$An1td',iOAngiAId



{ilnn 2

R.rte a?a I afld'lt

z.r ifnrrugnr{r0qnrdrdn{so{uadrna{ dfian (Aster ericoide,
ILinnl fiui Monte Cossino'
q

tas
uadroax $Qan (Aster ericoides, Linn- I rf,ufilua1aqo

( perenn ial ) i6uri T r ilc'tu r !o ailEiuun rrlts t nddu;ga t lin runsueuu,to '|

,firrfigffurfia.rd#ut a{Te afl?tild1fi1uil'l (witd species ) aanoanilas 1

Y,r{o'2n'ft drsrdaunUArau A.r na'ln$ ieari'tUr',rO (Fanily) Asteraceae

(Conpositae) fidafrfirU'ir Hhite Heath Ast,er' u;a Frost,weed

Aster (Chittenden, L977) r siad'l t trlrdan'tutltu r nelna'tffila

uadroa{ fifian (Aster peacock) uia crrriu<tut{6 uas ore', 25,g4t

d.nrilfiud Mont,e cassino' rf,ufiuddfiflu1tl111nfifrlurrfiufilrtan
" 

-- I I

cq8,'e
uaatrstor due$rilulfidtfiorrld.rfi.ruei 3o-9o rnufi tilnz a'rHuuanis

qg

z.L

ria1'tdfiru ( EIabrous ) in."o*nfisffruafrIraani,rnai'lfiurafin r fiui',r
alt

u!u{daaaan'lilioil"1 n?{dil rfiuiruruil.1nuilu panicle Taai.rulutf,u

daro ( secund) fin.rurofitfrruuas r ia.rfir'trltufidnr',r r e'arfiufilfionnrr.,
uta

tril?tl4u{

uaiufldg, uuialnuro{n?{riil (basal leavesl rfiulrJrau

ru,1u (spatulate) rlara'LuilT uf6.,rgu (obt,ues) lau'luinrfiudrin "l

( t,oot hedl Tnuuaiulu r iae r itlrrfr'ru'tu fifinrortnfrrailn (winged stalk)

dfi'rufu dauuaiu'ltdfreadn"ofiruf,rt (stem leavesl ntodor€arirfru i

"-n*r"oiofrie'oradu 
( rieid)'tuuRr r iae ( I ineart rau'lu r iau ( entire)

d
o{n1iln

dara?uur4nil(acute)'tusa.ifilliofifinrrrur';rH.rusi 2.5 7 -5 rdufrrilsl?



tl
t'1.tJ

{e!<oaa-

'.liln 
2.1 udofnnrflveuuadloal unan nurlauoorddTu
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daean, f,uouu head rltcnaudracanriaai,tu?tlll'lfluudaoan

ua"fiddoanirueutrnlufruusia"frufisnrud 2.2 ru1erfiud1eudfla1\t

daoand:cilril o.5-1.5 rdufir$o? oanriaada{6,uuanratdaean

(ray f loret) infiuaan (petall dlreu{riluguirufi.ra, rud 2.s ria.t

fiaufiurfiursdaeana" 15-25 eantiaa (ray floretl fiu{ Monte

cassino, $ "*y ftoret dfiodurrnfrn..do ray floret ilifit rrn
.t'(riduu:rutud (inperfect f lowerl fi torursrndtfrrtistpistillate

f fo"l"l deuebnrioadaimt{na1{daoan (disk f loretl n'na'uoand

tuias rfiuoanduutnlru6f (perfect f lowerl *uf;ornatffefiuacrnd:

fiarfia'tueanrdarfiu 51ura{daoan( invo lucrel rfiulrttcfi'$tbe11-

shaped) turlrcfiu (bractr drlrsnaurfit g.t tasdaeanfifrnrru"riail
lds-rilustu ITa{treuRuil:sillm 3 fft ( lanceolate) ila,ta'tltlttdudrl'ar

fintotct iarurnau (abrupt,ly acute) (Bailey' L928t

fiuaarroa{ fi6an rc?rurfiltefdd'tudfiua.rueoia fiuztura

irfdd durrarcis1td'tufir.rsu't ueifrT trnufi.ra.rtufiu'tfifrncsrqieU

tfiu1euacaanean't6o'n'ir (chittender, tg77t

n,,ztrs,lafiufarcdr.Xdtoa n,t:tsl,lrrru6o nltuanuda n'r:

d.aoauacn.,rrn'lsrf,u;,irrd, <*"od uaoo:d' zsu4l
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.l
n1fin 2.2 rcordnrurrordaoanuad, na{ fifioniiufuaud nraltu
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t
hlNn 2.3 udosfinrructra\re anuaat na{ urrfiud

t
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e. z 6niuala.rud.rdanrt r q?rurBurosatfid

ud.td'iT .!c" r fiuilc{add.d,udrnrt t qieu r filTou atfira"rfi

z.z.I e.r.lrrtutasud.r (Iieht intensity) figdfrufudfi

uoo{ou{ atudg cciin r r r cisu r 6 uTn'(d r rafi aufiu fi rur t rilo a'l 1 t ctru t fr Uro

rfid'rudrlr.,rdiloa1c rfiuto'(fidrudueo{a r du ufirueafiaadalff*n"to

uituoerurn ueiufirilrratiladryltn1c?rurfrlfCIlfrdftddu orlrilnd

a?1$ r ilur o..rud.rcir "l ffnri,r?fi r tadra sfidfiouas,s fir afi r'tfiu rnua" t'tt' 6a

uariin I :uri..rfi eu T n6raueis"iln Itutlt:ilra s r da6fi a s asfiufi f df 6iunr rI

rfiurasua.,roir' finqcfia'rfiuarruatiiau luiinrtre?r'rdulofiaa uatfi

nr ru rl r rrlr drfio. r ri r.trr a rfi rdrfiiuud.r r fi a.ru a ff 'r rta nfi g'tt dfi rfrt fi u"

r dgrior ruo".,dr..r..lfl!,lo.aarraad n."dfio.rr'rA', t fiuroilrnfi* ""
.tfiatnrzurqrnaiae"ddrdu t ar't{rn€a'tur l6o16qrndutfis{ t 6nflaa r rirfiu

firo,rnT tdda;dt t ar'( {uuotdfilficsuqe t fil1n r uzT "did'(ddrur:afi 
'1fl 1?

frs t ntrtrlud.rlfr

2.2.2 9t$n1$!4.8$d\! t lieht quality) nilfl1fllsa{ud'tio

Id r rirfiu fruadfiuere.uu..odrrsasudsdr r f,uuAsflac'as orurlnfrfideooo

na'uud.r.tud. oiAoii*i., o u a"6lue.t ueifi r6gf fi 6u6.r d u n,L rav i o I et H€ a

.ld
inf rared nila?'lll r tutr.r drlrzadrfiuntraeiafifffr

2. 2.g .drt I xa'tra{fl lt?fiuds (durat ion of

...u u.. dsf f 6iuue.rd d t.sn run : rt l'rfi f;ua i fi l t fiun tG e o
Ol

tltc t nrf'lnaasi1u t so{au'tnffr ffuduiCn: ( equater ) e 21ila1xu1ula{

n a r t luu a c n a r s n'u'l d u n n ei r .t fiul r nfi n iir e s t 6 fi il d e sur d'r't u t r a r n a r's {u
a

rlzcil.lor Lz derur tnfrrdarfiudr.rn'o'tur aarnnrs#iu deutut loraueiu

r ilstuu'l?t{{af nfif;ef an a2ilI1?tra{ r ?a1fla'l"riuqgI rtadau'trJrtrnf;""o

lieht period)

( latitude)

ri'r6ufit:rld z. r



t4

grfil Z.I BE c{nrr I rlarauurlasIaldrsiudurlzfruorrasica

n t.raa 1 2uT uI ri t rirfiut a I na r s iudrf fiitiin r r r iu1n r rldauurta s

stu'trlfita ntt I rldauurlaslriarfiuronuofildfrua{fiunrrls,r?rs{ I ?a1

na'rtfuil riiandr Photoperlodlsn uasdrsnt.trg't?tl1u!D{ I tn1
o{.' { I 

--na1{iu tianir Photoperlod nrU811u1u!8{ I ?11flo1{'luu

rrnesiiinisade n11t qirurfiutolatC,rutdrtl !s'tiidrfr? dsnr

reirUriu'to rn{a{a?silufiu{frea n.rlaanoanlarfitriru?ul1n

ifr{anrauon 2 ilq{a 6a qnugi uacilllsdt tphotoperlod}

uan

ua||n1lt
Cro
!uaanuI
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.z. g Rrrgane anrarfid

R 1 : a a n n a n I a .r fi ils e n dfi ,i. fru ui ou'C d ii r fi a f fr q 
" 

fr a .,r si rud r rn r :
tqi.urfittonrsdruierunrn (vegetative growth) uien'ufrran1t

rcirurfiiltenrtfirunrzilufiu#(reproductive erowth) rdu fr'reard

trrTwo udiiiiru'rslfiofinT zrqi.ufi.taat/ilo rfiefrun{oru t fiu rdu

r" r iia r nd nr:oone anra{filerflr rata r 6efuaifirna'lnnra'luratild r at

rnta'tfiilnr:nrrfiuqrndntrpuzasarRrauan,di ouo "..nilri qrurnnfi

r iufiu udrr t iiuilciadrdruilqf aud\r uaRi'lnetilaanrs6runrz, 
"a*, 

aur,

I a.,r6fu#eud{ fi .rfi ruad a n r r r fi ca an r a.rfi f ff e a n1 I r rldauu rla.r I o rdr ru d.r

'luusiacqen ra r iiuilqiad'r6tu'tun r rd rnuen r ra o nc an ! a.,rfi ilraa T adic

z. 4 n17r rldauurla r I a.,rd r s Suei anrz a ane an r a sild ( Phot oper iodisn )

'tuil n.C.1918 Klebs uu'irnrraaflaanra{ sinpervivun

funkii rdotdfludse aae f;.riiutLeopold, ts75l dalT il n. C.1930

Gerner uacAllard 'tfruu'ir atdu (Nicotina tabacual fiu{

Maryland Mannoth Iriaanaan'ruj.oogirrrdiiir,r.rusia"aanrro'rt
.|r- I o - ---l.t r I - d

ograur eiiiiiufiu t.r dll't fr d 1a x'ril a 1 ? r a td r s 5ufr r rlfi auu rJa tI ilo truqefl 1 a

'tuil n.C.1920 Garner uas, Allard fduri.rfifaanrfit g

nds srrnrtnauduosratdrtTu (Lerpold, 19?5)
I

Ptant, I,fit firdaanoanrdardil

r iiuilc{adrfirutun r ze ?ile iln 1 raane an r a sild

z. s n'riuri.rfilorunr:aouduosgiadr.riu

1. firiuHu (short-day
t_

uereirndrdzsudtinqn rdu turuqurd

nrusf (coffea arabical , fia,tuiao

(Aster erieoides, Linn)

-8fe{u

(Chrysanthenun

\Glycine naxl,

parifoliuml,

uadrno{ d6on
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z. firiuare (Long-day Plantl rf,udldaanaanrdardfu

detudtaren'irdrtue.,rinqn rdu *.{,t du (Diaathus superbrrs) '
firefHo (Avena satival, frnnrouat (Eaphanus sativusl

s. firdrrisaudua.rsiadzsiuduriuau (rndeterninate Plant)

, f, ufi I du' n'l I o a n a a n u fi s r I n d r fr un' nr z t c isu t fi uTnu a du o . 
"d " " 

r, n e s n't ff

To ar do audua.rei ade { iu ua nq.ndfiofi fi rrT .,r ried a ane anei a r d atdiude t
Tua'rrufreoudeadrsiu#ur r'an r,ong-short-dav plant r du :T ot

( ces t run n oet urn upl uiaur slfinfi a r'f fr ilde.,r iuHuri auufr ro'rufr ea iu

arr i.{rcaoneanriandr short-long-day Plant tdu coppaaula

nediun

z.e de{udsuagdesfioinqe

fi gud a ctile a a fl e a nTe a fl 'trs a ilduo ssi a d a s u d'si nq o u acd ?',i

fieinqn (critical day uaE; critical niehtt unneirsfiu filiufru

c s a a R a o fl r u{ af fr ?ud r t u d s #un i r d a*u d.ri n q n fr r't fr iud e .r u d.,r d a r z n d r
detudrinqn cs'triaane sn rdurury*$T e riiuiirit frt dfid.oudsinqn 15

da'ft.r icoaflaoflrdafdfudrsudtlirfiu 15 drftt drrftu rs iirttt
qclrisancan (Salisbury, 19631 daufifiur..fir.""aonaanrldaffriu

de.,rudsaren'irde.sud.sinqn 6afrdriut..dfid.oudsinqe r+ irTul
lsaonaanrdorfifudt{uaf.i$1nndr rc izrlt frrrfrfuda..ruatfrun'i, t4

dar$ res'tri a ano an udd r.rudsdfi aadan'r ra afl e o n dufiqi.trd'ldd e.,rur.r

ui a d e s n a a s Tuu si r f, ud r.r na'r siiu r,lz'ad e t iia d.rfiufi r iu#ufi o" 6ldfr a.r

fd?ldzsfiaaran'irdrsiioinqqt.!cgaancan drufifiuarafiufro.rlfriu

dr.,rlieHun'i T d r.riieinsrot.€ cs a one aa fl'rI r rjdauuilasratdrslt'e nrn

srrtdrG a'rq drl6ta an r rfiui.rrneo dz.rfi ofr e aud.,t csrir'f fidr oiiefru" o

n'i r d e s iiai n q n ri r'rfifi r {uffs1 { a F.nean u a s; d r'tfifi g Tua r e a an e anl fi



r fiu,i rfi r r dru t aufnrirf fis rnfrufi ar aei a nT t r fi ru d T uT c n r ztndr u 
"nfr*fr 

. u

'fufirrraa'a.rfiu$ dc. a frrfdiudrsiuf,u 1-3 ?ail qctfioanfitufr.,fro
atCta

ranfnririucc'tfioonil1ntuela (Ci, 2532,

L7

uanqrnde.cudtinqac"itatagian,ttaafloansa.rfiruffr i'turu

:aufnri'r6.riaadrrufi.a firdfffiurauflnrir 1 "ail ra$rsfisn1tdfilf6;u

dasudsua"drszu'osiafiu rdu fdfuda.ruds g *rfus drsiia 15 d',rfl.r

'lu 24 d.-rrr.,r 6orfiu r rauf,nrirriutarflnrirdttrnufrsasiuouilnfi

tolf,ndr 1 ?gil arqtrnn'ir Z+ drflsld (Carpenter uas Hanner,

196 g I u'gusiastriloiea'rrrfrotnr:zauilnriT tufl1?aaaeanuonsirtfiu r du

Xantiaapens.yl vanicun lfiilzaufnrirTufrurfia.r 1 ?au fid.o.rorrn

ean'|fi firud, (connabis sativa,r fra'snrzzaltndliu#u a rau uas

tilrgqilrC (Chrysantheaun narifoliaa) fra.tn,1tzaltnrir 12 ?2il

(Lang, 1965; Vince Prae, tg|il ganner UacBonner( 19381 fffi

z. z nrznto{utfirie oanfreaua.r

Hanner uasBonnor (19381 ul'ir'tlnas Xantaapensyl
{rl J-vanicua nuuuntufiaan'ir 1 o1?'l\ttdu6tlnr'tdooudua.rsiadrsuas

ud r dafunadurufffn*.r'tlqsiuinrzfnritdtde (Khudari rac Hanner,

1968t ueiThonas uaseocrfJZSl fit| r.Or"Oo"y uau Ross (1978)

ul'i T rud r q?ru r fi urn, fiodofr .e" iuin'rzf,nriT rfr4.r4, 
".nfit 

.".r" o, d,
ttl

I

aratrurnfru rdatsrffiudrsiudrn$rgdud'wriilnltrfieeonndrccf,.t

,"r.orin.:lfieraiitf;utrnt"fiutfi tioeon errlfiaf,n'a rfaai l3u( f lor
t^tg

isen) (Chailakhyan, 19581 d.r Chailakhyan (19581 fitdilryfrOru

fi.irdaaitqurttsnardea uauts?u (anthesin) nt"{unT :ru"tinfr,
g'-'v-'u^' "--a^"' ' " raonean'tufidiuarr Jro.*ud"iutuaud2u6fu uaslil 1ila I Taufltcnufl11

r:fiu fiaan:rffun,rtoaneantatfidnrsfralttirfiu (searle" L965;

Chailakhyan, trar; Chailakhyan uasofils, tg1g) Ilanmer Uas
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Bonner( 1938I fi.rsudraT rdnr"fru?firfiaaanafru.rot"drufrraId uas

rriirfia t ouru'Lufiddio'te dirrfio r rirfiu udd,rrrrzanzcdu1ufillfre a{u'td

6e a ufr i'r'tuilcqfiu'tdin r zdnrT dun iT r nda efiuf, a {tluoanfiuu rn usi fr t
f d r iludntT ufiua ri r.suriio'j'r er tdn ttdu'tfi r fi oe an r fiud'r rlilo'lc t u:'tc

f, o {true onn e rii nsudu fifi tun r rn rcdulfi r i e c a nrri d'rfi gfiur" r fufi I iu#u

raEafirTuare (Galston. 1968 )

q'Ifl n 1 rnea a.r6run r tf, nrirlfi t ioo ane r I onfl$a tr a'sd a.ru ds ri r

tfifiuureeT u6o'irtra{rruufirai.offt dru uffscrn'lueir..rga{ttuufre ts

airriarlrjmrrriaarurz(githorw uas l{ithrow, 1943; Hicks, 1978)

udo vi rdr:n r"frun r : a ano anfi n 1 I r ndaufi r atrjq T lriaei r r ia.,ruiaIffudr t
d

a1u1?au dl 1rlfi..rol drn."fit 'tfiord t nad?rs'ru r ildau'trldfr.rnraan

( Lans, rsszl , dariadr r ilanroanf;uufrrnsufrdrlur rarsiailrcc'tfrfu

drsur.rdtriruil'rcdufitrierlT zaaufrrtnrtriaeanl6 (I{areing uas

Philips, Lg|8; Zeevaart, 19?5, natd'tudutzaoauduassianr:

n:sdulfirfieeanlff ru:rs'lu'Lufirr{lsrn:s (phytochronel iisrfiu

Ute".dfi prosthetic Eroap rfiurtnioqtfirriu tnrsfiu chronophore

(Salisbury, 1961i Snit,h, L}TO; I{hatley uac Thatley, 1980)

ilirruzsnioqdfirriu'tu?ufilr'fiaarTnda rJirrs r Cru da 10 frTudru

nro,fir,#rfir ts'cdiltrnatfi.riutu'tlfir (Borthwick uas Hendrick,

196B I drtud..ruardesiie 'tu:auinrirriT 'tfi r fiartifitaT fiundulatldrnTntu

6r, utagrodsufrrdulra r rla{auglnfiu'3rlnfitlr ld z grl fi',rgld z. z
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c -.52!: 
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zild z -z ude{n1? r ildaurillas'(r{Tn1nzru

Sie'elnan uasBuler( 19651 lfrrirnrtfrnp adsorption

spectrun ta\ildTeTn?il uu'i1ldTs{ntldeonfiuue'.rfina'l$41?ndu

600 G65 u1Iutilot(nn) t:'anr'.t pr ualfUfnttn:ldqenduuA.r

far-red. drtnruarendu ?30-?35 u.rTultlo?(nn, ,irn'il pfr ffT

.tfiudrrsdu pr qcaea{rur,tsrrldaurl'tlrf,u pfr rir'tfi pfr riilfufrr

ad'lildiieur'a'tdiuues far-red pfr clrrrldauzrlrf,u pr ri'r'tfi pr riil
atiu (t{areins uasPhillips, 1.975? Ifhatley uavwhatley' 1980)

lrrlfolnrudai'tuttl pfr rir'tfitfiofiqn:r{n1{it1n1$ a1od1 Pfr a'tl

'tilncnsladlfifiiarsauulfl 1 tra{n-1adirtf,o{fluoan (Linschitz

uacefusr, 1966i Pratt uas BriEgp, t9661 rdaf,u4onlz'Lfiud.r fif

e"firl?trru Pfr lrnn'i't pr 
".nfirriif"glfiildrsfiratdr;rrfisiT 

inqn

rir'ffi pf r fiundu r flu Pr cufiEfie trd t railrsdil'f unrr t fiorlfifitar

a{r .r r a {rr ua a n u d fi ta r nfi rr 6 iud ed! efi o ei a fiul dfr .r ri ri n fl o fi 1 d ar r r t a

air .r g a {ruuo a nl6daun a't nn r atudtn6un r : dir s fl . {luuo t n fr s't ri nt rl
urifleueiuadtrlnrtdirtda{Iluoan16l.r1ild z - g
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Photoperiod

Photosynthesis

periodd,ark

Tine

Photoperiod

Pbotosynthesis

decay

of

Pfr

measuring

Process

Flower

Hornone

Synthes is

rd z. g uda{nusu'lun't?at{1sf,a{Tluean

t{Y
2. I n1?rei{u?sil?.ltloo?au6hl

Hanner( 1969) uu'i'lnrzfia{srar"dr.rficfi.laud{ tfruzvav

rxalfiu1 fiaafiufrsn'liaanaonso{ .faaf, iup Strumariam 16 parker

u a c ngsr ( 1 9 4 5 I sl'i r n r : ff o {',rrn e c de..riia d r a u d s 6lu a .t
ttdn?,lrtrlll$la{ 15

tdu perillafinduru go u'rfiiiaaEu#',rnrzoanoanla.rifuiuHurfr

ocypoidesc UAs Xantiup strusarian Turnerggs Karlander

( 19?El nudt Cassia abtusifolia L. sanoanrdafnrird?au6ts I

drfus de.rfio re deTss uoifrT fre{sur"drsilefrlaudsrdas r urfi

'lu:sr,t'ir{dr.riio ietl.rd e fi.r I c"iigafiilE{n'lllficeanTcaAuu:al

ud\ic.tnuaaccfaaar:artuddfinrrutfruratud.lil'1nn'i1 f'OOO finf ie

{.crarcdr.siic rfia.'r 1 u,tii q"ilnnduH{fl'r?aanaanlo\t t ilrur$1ftlfr

(Cathey UasBorthwick, 
'.967) 

q'lftn1lnoaa{tra\i Kadnan - Zahavi

uas yohe L(Lgz4l taattudsqrRraaan incandescent nudrfiufrlrnrr

aaRean!asilf{ufruffrtdufiu uasq,tnt},ttneao\ira{ Carpenter uac

Hamner (19631 ttud.rl1nfiaao lncandescent frei{raacdr.rfie 30

urfi durznfiu5snT ?aanoaflstod. rrtia..rtff
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t
z; g drlud{eianr: t qirutduTnnr.tfrluicunln

fitiuHufir'tdiuuls'f udnruiuarr rs'ldaane anusies r qiql

rdt.tods'tudn'irrlnd uas'lunrtoz.rfiutu frrrtanfiliuarr'ludn,tniu
!.

f;u fitcoiisirfir.norouniuuac'ldaonoan r dufiu n.,,dn"truarrlaliu
.rfifiufitiufiu csdrrfifir,dnr'r.nurrtosilfia's (internode) uasii

{ruruta(nodel ,dufruulnfrra Machin uas Scoper (19?8t cu'i'l

rurUqu.16iiuf ?Palaris' uas rHeyd'ay' drtantuOgiaurofirlfra'rare

n'i,rdlnn.tuqg$u1.1 ud Thonas uas Raper (Lg77l l6noaat'tfidrs

uII TuJ...rud. r ufi o.ruu.i.rri r'tfi {T urutouuffuufin I a tdz n,rd a s, G,n 
"nf;t'

uacHamner( 19691 uu,ir uanrrnituT uffad,dnn.nf;t ufi. n11tta1?

r s,rrtfi a sfi , du u. nf;ufi r a uane 
"nfir.."o.ur 

a sudsfi idludrir'tfin r r u a rr

lasrlfla..rdrtfiu rdu udsrrnraaaefildlnu iisiirlilTruud.riuo{ Bas

far red ltn esdr'tfitjfia{[a\tturucrrda..fru (Cathey, 19?4)

z. lo qiln1u! a {ud{oi an 114 ane ans o \tiid

oduudsrz :ulT ddn rtrq"dua o r fiu
d{.rciintrua,t2nautcu?1{

,|

s'o - ?60 u,rTuruor ueidzsuesdilrir'tdtflrltsfalriffio' rcsitudet

oduilri".rdsdnrruar.odr. 38o-42o u'tTutuer uaudrondutuo'l iuil

o?1$a1?edu egO-ZeO urlurunr uei Borthwick (tg47l nu'ir Bdtr

d'rfdudr.riioiliialaEufr.lnrreirteanro.tiiliufru arircudrt 6oo-6Eo

urtutrtnr Crudesudl 4oo u,rtulltol fialafioa saoCtfinar.rnldatH'l

.tnfi ceo u,rTurrst: l.1nn'1tnoaa\tla\t diunur(25331 su'irnrrdndll

n'edr au esc,lnua aoda a a I re r ludiluo t'lu t ururu rdfiud r uda I r f a " fiud

ihrr unrfiu{dfft drafiuf;.,rn1r0anean n."lrrrl.rnn.*grf;udnt

n.rrlfiud.,nrnuasefitdt ou dsffiuetdiidrsnrruo.tod* ilaetuno fa'n

- u -.{ 2.4 iiseu rilar (zSZZl uurrdr'1fi'ttuaac!il1e 6{lred utn e\trun

Tod ulzuds 2 {n usiauuaaerir.rfiu 4 t{t uia'tiluaae 1oo imd
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z. !! n?taanasnlatuadtna{ iiHan

'ludnr$sttld'rfi 'tutlsaefiledgtndr 3o atdrruio n?1r

a12ls{Rar.riutuAgiou'fudrstdautst'tau frq fiuarauqsurnndr L4

iarrsdoiu uadroa{ iiHan c"ltnrrrqiruriutnnT tdruionurra laa

iin.rrlararu.tota{nr.rril f;onrt6.u"ru{t ua"nrrsni.rs usifdi

nrtfienrtta{o.teaRrnrn*r. ueirdarlarangfau drsiuqcaea{11R t4

dellstrdenrsiuHu rirtfi uadroe{ ii6an rClfierursleanunsrt,ruean

ai'rtairtdls (wareing' 19?o)
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rlzs r nelnaodtnfrr fiuoudrnr n1r r ildsuuilasdr.,r{u'tuueias
$tt

| . ' ^ t .{ .----^^-tqgn,taqsaitcu'ir.0 11 feTt.,r frs rg freTils n15[ila-auuila',!ra{d2{

iufi .rnrir r'lridu rrnri rrauo'Lfiu ad r m a{ fi fi an n'n r t r c?ru r 6 lf onr sdru
4u{!t.orqa3Cietunrn raianrte runlTdilr{Uf, AA'l{ l6udo n'lt t l:au I Otll$tlfllu t floIU

I

f; .rao.,r a d.r ssr iaut fiu rir'tfin 1 ru1tr! a{o anlri ari r r dr aua cfr rudaa anc s

#un d'rrtn6 nrt'Lfiud..r, d,, fru". 1tt I 12f, a \idr'.r 5u r datfiu oA t o a{ fi6an

oti'fudnruiud, e uag.to'Lfiud.r tdatfiarilu*nruTu$u etd,lrrItndeaufr

I rilrura.rI 6 as ar-r ra rn r rtfiu dsuasiruruz ouf, nrirlun I :1fi ua'.re gfi ar a

fe"-u
si aqtaalaon.rnt soruq$n'l$ uacilir.tfu rf 1nfl 1 ?noa a \i I a {dfrrur11 ( 253 3 )

nudr nr:tfiud.rfiear,laaofitdrnuture 1OO 5od taaurtuuaaod\tl1R
{t4'-luu 1 tlstt tct4'l'l\tflaae 1. S lrtnt tiiutsac t ?41 5 f,elus sia rfra',r

3.rnd?{ud{s?rild1a Lz defut rfiu LT defilseiaTu loa'tfiud.r

uadrnr{ fiHanufiserniT arlan 30 iu ,firr,.". 4 firtorri rir?fi

uadrCIa{ fifion finrrtarrfrrudaoant*du 33.16 rtufitrst iruau
d".[^.atunu{r{raa 20 .92 ulu{ a1u?uoafl[sa8 392.2 oAn$aBU Ua8rl',lu?U

daoanToa,*du o.G? dadofru usisz.,tdua"ato'(25361 uusrit'tfi'fff

raaaotUdfint'lltrtilud{ 1oo find tfoe.r s + dett.r eiardaorrn

dasud.,rs:rtlrfr rz *rfl.,rrfiu 1s-lG detl.rdaTu fiuuadtno{ tr'6an

or.ntrfionz.srrild.,r 30 rdu6trorqqtr,lii.rfr'rarlana{uiln{ 3 - 3. 5 rdau

toruo'rfiidscsrrffdaean 1

aonfis s-G dadafiu

1.5 daiafru usiffrdrnrttfiaaaee"'tfi

I
-q2. LZ d:tluurnr \in 1 Tnoa a \rfl 1 ? [ gilel anan Da {u a6I

z. Lz. ! nr:dtauo x:-a:-, auanrofiuda.rrte a1flfl1Tnoao.sra.rdffrurur
I

(zssal ?fiudsuaAtna{ dfianffearaaasfisdsnuru,to 1oo iodulrud{l1n
I

{ 4 -.i: -,-!-ilu 1 tlto: :sssuaae 1.5 tttgtt tthzcast?41 5 drTus CIatua{11n

dasluqrlsttildrG tz datu,.rrfiu rz irt$ssiaiu uaa;erneiruusdrlat

!d@r $Jaon

41u?{nuasaro (zEgGl 'ffitffraaaefrlfit#o"niltffil 1oo finf ffiuAf 3-4
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daru.reiardaserniuorrsdrfi lz drrr.,r,fiu rs-re drrru',reiaiu uoicrn

tffudtrrnuaao incandescentn,ltneaa{ Carpenter uas Hanner (1963) '(truf,{

ii.,r r fi u*a a or ff r du t e' a r fi uraa a o fi 'c d t oufia { sra r 
" 

d a .r iie go urfi drttrn
-"-.!{-rAUB{nlfOAflean!a\ifiarrr1aa.,r'tduaccrnn,1TnOao{!A{ Cathey uac

Borthwick ( 196? I 'tfiud.rcrnuaaodqaa t tdrtud dfio..u t tulalruds

rrnn.ir 1,00o fin{ ffoisrar"drrfie ,iro r u'rfi drtt:afiu#on."rrn

AAnnA\i t lrU1t|rg{'tff

q1n r andiTrl a \i'lufl 'ltneaa {a{na1? n r :'tfi u d.r dud r..r fi e fi l
fi. r ra6a ouas r uruql 1w ii.,r, fiufilfru, dur daefiuu ad t t a { fifitnuaa.r1fi r fiu

.j.rnrr'ffiua.rfiuda.,rfi ats'Itzcas r ?a1fl111fiuAsd#un'irnT t'tfiud.reia,dto

e r n d e s iurr r r d rfi s"fiun r r'tfiu a.-r 6ud r .s n'o ff r a t t I s r I a 1 fl 1 :rfi u a.r d fru

ndr g *efu.rarrq"fiu#snlraanoannasuadtCIt{ fiHanfdrduro'aefiu

n I zri trauo I s a:-r e a r n t t'tfi u C.,rf,ud I t iioiun r tno a a sis n e tri tlue

'ffifiei rnaT tfi a an'i r B *ef l.,r uav r daaseenoi an 1 ?nea a.ri.odtaue la,dv

rrarnt:'lfiuftdudeonoe tfiu L,z,g [ac4 irft.r srsdrduuasrlti'Lfiuas

r fiufreneue{n'r?noaa{

z. Lz.z nrtdruuatouf,nrirdrilf,udr.tlt'e nrztfiudsfiude.rfio

uadrno{ fiHanirururauflnrir a firlerri<Za iul q11n1?noaa{ dfieUrUr

(Zlg:ll rs'Lfinr1ila1?f,4{firudaeanroda 33.16 rrfufirilni iitfrun'i.

frn antus a.,rfi nufi udr r io r 6l n I :lfiue.rdud r.rfi o c" fiuH.r n T :d{r.,rst'l o an

n.rrfiurrlf,nrir rsdrarfru""utt?a1a1?rctrurfiutm rirrfitrudaoanfi
dg.q.d-rr'lt{d-"'u

a21ils1? rsrnEu nrzdtluotauf,ndrdff;dudetfio rda'lfieerila'l?ra{n1u
.{8cfiacanr$iltru qsnr:dtau@5ailf,ndrrurnn'ir 28 iu Toaritaue:auilnrir

'lunrrnaaa.,irfiir Bo, 40 uas so ?a!t
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' z. tz. s n1? riandfioaa.rraaae'ffiuasdffldudrsiio uasdiiaaBuf;.r

nt:d{rtereanlatiiliu#u ari:ctl'i'l t 600-680 u'tTu t u*t do r fude'r

""tuiiuao 
(Brothwick, 1947) ud\irlnraaaofitdt nu q"fidtoeduiNuc{tl'Ifl

v r - l' . q U -^4- u
uac ?1a,l6unusi Audr afrO'r dce rn'tun.tzdod.t t na AUE r a uacn ,l teBa znr,l

" 
"* I

i{rriilrcdldc"filtunrz'Lfiud.tdudrsiio uadlna{ fi6ao drjan'ludnru

trtrudT B
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-di?trR115nr'l

tun r ti {a u Hoflfri t"r ffei r t frun r zTo aiuaun r ti ia6.rfi
!I

B. 1 .cir rilun, tfinr, tat

' iunr:i{areadntr1q1nn1?neaasilanuaarna{ fi6rn3.2 0|:|r1 ,
ti{du{r.t

Fusuaun ordd1u ndrura,slnrOTflT U,tulAnil 145 tUt 3 e,tilAnaa{lue'l
--- 

E

a'r tnaatrru$z1u isr,rieunzdgg rdafinn, iniuanatnT tfiude.rfiedraud..r'tu

", r { { . . d . q qs u
Tsdur rarnrznudetleuas?audnu1n1{ "l nu-teailu0lun.|to.l l$un1??1ac{

.Jlrl?r 3. 1g

g. g n1??1{uatunoaa{ ttucrunrtneaa{ Factorial in conpletely
d. ? '! d q o - I

Randonized Design tll'lu?ud'l 25 11 tl 2 rlcqac{u

ilcia A laal-rxa't?ufl1tdude..rs'aroanr:tfiudt 5 tofiuda

At friffiue.r ('bontrol)

Ae l-d:-r eat'tfiud{ t irrut
Ac zvavteaT tfiud.t z irtl.r
A4 laavt raltfiua{.t g irfu.t
As zadcrear?fiud.t a derl.r

flcia g iruruzolfnrir'tunr:'tfiuds

Ba rauffnrir go 5u

Be :alfari, 40 iu
Bo zauf,nrir so 5u
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dudtt qnro, 2s38

Sud.x qnto, zi3t

{udt rqrrinrru zsrs

J,- a
ftrt7129 ?otfl 2538 o!

Cuif rs fuflor zsrs

&ondrnulgn

4"i n ntnomu 2538

rJ
oTlnrrnumo?

rot.tsr itt

1dd r.r fitn{@tufixrilrriiunuiio
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s-4 iqeqaqa@
g. 4. t {dedtff'tun,rtneas{

Hunfiruadroo{ fi6an i.ruru gzs du

s.4.r.2. ntuarefrnileir !u1e 10 x t' fi'

?. 4.2 artn:ddrffiun.t"o"ro

3. 4.2. t r,laaellilr'tf;r,taaefi'rdrnudile'tdrurc 1oo

48 uaae siattnte:audsfiauud'{uasdio{dorufrfi

.i.z.z. ,"*to*ofi'nfin
g. 4 -2.9. tnrliaar,tila,tT

s. 4.2. 4. r ea{rfiaunirtrrla{

g. 4.2.5. n:zln:ficudsfi t
{rt

3.4.2.6. 3n?A$ailU?l{
ta99!

s. 4.2.7 . qrfnr{d.ft.lunrreuainnrrdu il*rir riarir

fir.rfifiruuudrli.t rnr{ rnCooriua'r fia uararilalfiuriricdntfil

'tnn i1uzu

2538

6u : nt,ta

a. s nr:eir riunrtneaa.l
d t u d g'C - 'g.S.1. n,..rro:atfiunir tilrnrondrtfaiui 15 iau'lau

T e a n r rfi e a a e d autt r ilndn'tua ts a I dfi n l$'l e I fi n dfi d.tt" dl I a "t

tfo: ltn1uflau adrsa"rrfiT t fiu :eir'tfi{liuau z c*s ri

ri'r'(rlrtansia'arl

.fuddldrf r, f,r., ,ra1 s flrlerri fiufi5rq"aanl1nralrunntudlurdsiatrd"t

da3.5.2. n'l11OlaileuilanI re a't f; r nia srtsndiiCeunar I a.r

6u . ilaean : unatdu tudntrdru Z : 1 : !. nanlnfrrtfirtrfiu

s.s.s. nr:rlan Taarirnrzfirgilanrd"tr,j zo nlna..ail
d

zssa.uriirntslilanata.csarddntdr tu'la 1o x n fit dfitrlar'firu

uua\rr1 r fir tfirduas rdanduniruadrna{ fifiandineurd, ralafiu

arilan.lunsiruru gZS nt lorarlnt5undra.,ro\ias 1 fiu unttafir'ffidl
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s.b.4. fl1?21{n{ilan rirnsilanuatrroa{ fifian
9g lru

. Y I . . - -,1 
.

nailas z5 sil Bnasnailu,l{nil-(il01n'l'l
tq

Iiluanrr.t

5 r$n?

fl12't1{asdan'tuq!

U'as 5 au avavasu'l'l{un1
U

I
I

I

I I1JFIT

I
I

I
I

n?il 10 iu tfi{arerz 15-o-o dua" r ffaudr uactfifiadnt 16-16-16

fruar r ffaudr qn 1 1s Tu

g.s.G. nT ttfiua.rrdauaa,tt{ fiHan a1giltsrril 60 iu

ufisfrradan finr$clatfruuadrna{ Sfian qsumnnoilrtdruir.r n-erru

dlrzdr a.rfiururn u'r.rfru r ilnnsd a" anfi r.ruff e'rude.rfi , fit d. od t uil'lc
g

ArdrgtfiuA.t, dan r"fiunr:'tfi fi n r zr do. r.u d.,t s o.,tR t tr{u uav fi1f; on. 
"{|l1

I
dtr.,rnroan

rfiundl rs aaiu

t d a d"e r nsi anr :dr { ru u ar fl a sfiun r z tun ?u! a.i$ d.t
taG

unasflail?s?1\itduuartog?'l.ir 5 ua? "lI

so rtufiriln?
,S.l

aauu$un 2 x
1[

uarr"udr..rfru so rdu6[rot oefiu'tuugiasn6iuqsrrt',1
.{2 [iln? (4 0151{]llo?) e{TrJn 3.2

r- SIIJF]T 4

rld 3.2 u6fo\rn1?rrtarilaRratuadrnt{ d6on

.t_!du
3.5.5. n.ltouainr,l teutnnru ?uac 2 na{ tilaa,lau4n

t --'- q c

@@
8@
88

@

@

@
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u'droo{ fi6onsad Teautr?wraaedunf;o o a{ruiia.'rn$u 2 ltlnl

rrirt iiu rs'adnttud'i'ttusiacqeuufiuuad,oa{' fi6an 'trisiT n'i'r roo dnd

C.rne eau'tfrdd

nrrnodaui T n rtre'ir sre aif, 1eei ale

.'tildor r = (rt:f.z)cos'g

nrr'tfiudt 'tffraaaefirdtnu loo iod

tfiuesrufiud 2 x 2 tttnl (4 o111\tttlot)

,iruru 4 uaoe ,du
l{

nraunnuilufrnrrilln'- - ---- a- r

a',^oqe a iinrrfrouiu (overlap)
tg

la.ruds l,lnuaBcn{ 4

IUtn1 1 nu
du-aJie B nnrziounullnuaaen{

i
lo2]n11nl|

qe c rf,uccils*sCal'tuuuldstt

I
I

g lllFlt

l

tllFl T

L

r- 2t1tF1T 

-

,d, f, = d'rnrtra'iTl iiurizarf,uinf

r - nz1rrfrlud'rl'irs irarizalf,uunureaa,t

H = ts 8un1 {1 rnst'l6i "tti'l r iefi t1o iuud"rirerir a

4
I llu I lloz

"l{ {g = lula'ludtitualuuullnuu?o{
nrrirur$rudruuel.ut ilt d 2 x 2 1$nu (4 o111\tltloz)

I'du''lfisutcii 3 1e dtztlti 3.3

r- 1 IllFlT -l
c E

Ettd 
g. 3 udo\tqoorrrdaunrz'tfiudl



31

n1ri1u?rua?1rdd1.rd"t a inrriaufiilsa'{udtrrnuaaefrt 4
I

rrir "l fiu
1td0z tr = 4(r/Ho)cos'e

g

,dt f = zoo

!l= 2

cose = cos 35o = o.82

ccIfr f, = 4(zoo(o. 82 )= / 4l

= tIO.27

d.r I r"fieirn?1ild'j'r{ LLo.27 finf
I

n'tiei'lu?run?1ild'i1{d.t g finT zfiaufiilc1nud{q'lflflaao 2 r4aao
t

'lfldozn= z(r/H")cos'e
1!

Jlila I - 300

H-2

cos0 = cos 28o = O.9

qc'tfr s = z(goo(o.9r't4)

= 109.35

d.o s qrfieirnr1ildd1{ 1oe. ss Xnfl

n 1 ?ei'lu?.un 1 1il 6t'i 1.,rd"o c u a.,rdda.,r r f,*ourd o
I

?fldo: n = (TtHz)cos'e
e

{r$0 I = 42O

[f=2

cosg = cos oo = 1

ec'(fr E = 4zot4

= 1O5

{ dr -. r.nco c 1sil9i10?'1ild21{ 105 and
I
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n,|zezunu 7va?,4 ?a1'lfiud{ lse?unt|n1lie- lilc nrcudldflr

firaeinfdnrufiB lfiriiurrloluile{g e 6'rfl

ile{a l" tri'tfiu*.r (control)

ifr{a l, 'tfiud.t:cu'irs 22'oo 23'oo tiutr"t r izru"l

ile{a a. 'tfiud.l:cu'ir.t 22-oo 24'oo tf,utrt,t z flrfl'r

ifeia lo tfiud.lrsu'irs 22.oo 1'oo lfiut""t 3 irrll

flr{a e- 'lfiudsl"u'ii{ 22.oo z.oo tfiut.a" n i'ltl.r

n 1 1 n ?Un tt ri ruru: a uf nri r't fi u d { r s ile - t ile d I a r 
" 
uudi n{s : lll c'l

ih{a u. 'tfiudlzuudrs iud 18 fiuarau 2538 ntiud

i6ia a, .tfiudrrsr,t,irr iud 18 f,ualau 2538 dsiud

'rfiriiurrlstT uilcia g 61il

ilria n, .tfiud,,rrcu,ir..r iud 18 fiugrsu 2538 fi.riud

1g oa,tnr zEgB tfiuzoaot?a1 30 Tu

a
28 oa'tnil 2538 liluzcssl?a1 40 ?u

z rqdinrau 2538 ,f,*tntnl2a1 50 iu

g. E. ?. n1re$ainrr'lursradrtnrrlfiudsuasradlrrn'tfiudl

isn,i1\tn1r'tfiudt fialtfifiruacderiuarilatfiut:nuasu$a{orurJni ud

nrr.tfiflarorildaurf,uiiailiOaddsiddr tdu dsr t2-24-tz rriaraantfi

ud.s uadrra{ iifian 
"o,Cnfi.*,..o'.aDn*ast 

ciiutfiutecuuruean'tuil4c

d .l { J !+,-- -l + -*--'lg.s.B. n'rttnurfiar rilfirusiiufi zg qn'lnx 2538 nliun

1g iiurrnu ZESB ritntr,fiu,ntu.,ntrtunu.u'tfril:clr$ 60-80 lrja{rtud

r a sd a.to an I rf,afr rudaa anie.tnufru
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A ., a !?----9,-{3.6 n,lslnliar|a nrnrtrunnsalae{u'gg

3.6. 1. n?1il6t{sa{ni{dil fiufintdalonr:tfiud"r

mW

d,ruflq{a Ar dfdiiart'tfiuatiiufintdea.rgntil 90' 1oo uas 110 5u

ufi.,rfrrarlan

?.6.2. sll'loIa{e8nil1u Sarfiuairgudnarsla{oanurn
d ad

rrae anu1iltoiln
a d o e Y'.--.-3!--rr^-^

3.6. 3. a1an1ttfrutfrae iiudnlxa'16\iusitiilalailan
tg

I

qunrcfi{eanil'lu'1fr 60-80* !a{da
u.s{a{

8.6.4. ri1lafingeta{daean fltri,rrafintilatnutdar tca

zerfrrudae an'rud6ert rfiufi ,tudnoanuasean

B. 6. S. n?1ila,lesa.rfirudaoan iiufin r otr, fiur daetos{e

e,tnTaufr,tudaeanfrt aao

s.G.G. {rueudaaandafru iiufinrdarfiu,nto', Teanrt
ordluilnntranileon

I

3. 6.7. tu,tasa{frrudaesn lotfiuair{udnartlatffrug

daoonnndsrea{orir{qlnraufiludaaen 20 ldu6trot
I

U.ooo-Ltt
B. G. g. irufinufitlasdgaan fiufin5xilfi\ifr.tudaaan'ln

aasoan

. rirtauadtfrrrnartnoaa{il1

laan'rrttntroriuuu Least

at-3.7 n1T? [nU 1st{Han'lSneao{

i r ezrrdvlrireruuondr snrtdfi 6

Sienif icant Difference Tea'ttsarGr r na{trl?$nt$ sAs.

i 1 o"r ?toqt

3788?



-d-san 1t- {auac aRtlt'lsEa

4. L iniuarar :isav, ...n.r6udr sfiotesudtuacf-tulu?ail
q..€aUd-'
fnursian,l? I qisgr dilTstn'ls6'lu5fluR'la r tlalf 1'l1011e ?1ild\tta {n?{$,ll

1.1 n n,l ? Te n ? 1 r d \i ! a r n s s riu rafi .0 n 1 r't fi u d { CI 1 tl i'l il lu t o lf, n ri r

3O, 40 uas 50 tauToafia.1qufi{n.1tfirarlan 9O' 1OO uas 11O iu

'! - - d-' -r ^ ^fi edr auf ofi 
"urir.. 

1ild\in a {nr.,rdl o ri r sn'fi adrfirut snr',refr fir0u'l'l fl11niltr2{ileo?Aua{&WAflaf s r

fisnrtrsd a. r uasrild 4.1 uadroa{ fifiandrdr#iunrtdudrsfiofrra
.reJ-t.q{lnd\ilsln?'r$6[\iuaando 94.72 tduo]ilotuactlalfriuudtdudr..rfio 1

derl{eiarauinrirq"i"."uao,ilrfr.,fiu sg.as rdu6rilCI? udrrialfiiu

"t,18-1t*'u6f{eilg?{ttsillu 2 ieTls, 3 freTrt.r ua" 4 flrfls siataufndrr"i

n?,rild\rrfruffufduonsi'r.,rfiud a 75.24 rdu6rilslt' 7s. 48 ldilAtilo?

uac uo. ou rdufi rilCI?o1st6irfil nrtrfitf;uta.ra?1il41\isasnt.rr!1fl rda.r
1!l

{ - e { { o .c-- --1-J- d
e,tnfl 1 ? t fruirurUia raian.t :aeO r I 0.tilaat uTAiln'15 [ t{tl1'lU?tr! At?ilnu

n.tzsoofiezarrlfra.,r dseaoefratfiunT zfnrlfla{ t{achin uasscopes ( 1978 )

. { .q d . 'u .. ^.^.^-.^d 'l'ienrz t iltrlitrula{ud{1sils.|asionrrila1?ilaa \itra{ [ UrUl$1Ff uasnflil

?udruas r e'srfiufiiln1rAnr1rat Bi (25gel dnoaas?ufir rra6a.rsu'i1%an

q.rnn'l'Iila1?sa{ilfiotufir iT u'luffauudrfruudnfit rfirfruffrs d,ruiunrru

ds I a r n t.rnio d t iiu frua 1 1 r fi uI il'( fr 'i r n r :6ud r .rfi o 6e a u As ri T'lfrd ?',i iua 1 ?
g9

fir. uacdz s iuda r rfrurr ffu#rnr:ei,,-raa{rrrudfl'ruaei an 1 taano anrirlfi

uad r sta{ fi6anilnrr r qirU t fiuf nnr sdruisunrnTosnrt , fir,nrr.rna \in:'0

giil rfia{adt.r r o'ae

. 4 d - - er--,-C-o'-
adr.rY zinril t iladc r ril1Hafl1?noa a\is a{1'lu2rr5auf,flu'lnrt$a

{ilnn 4

'tun r :eir t ilun rti{ro *ofilr.nanan'l ?i{adsfi

su'i ri rueut a uffnriT lr' ar a si a
q-u.r

n1 T t q'igu r ouTonr {o'luo ?'lll4\t tr a {nt {$ll
Sl
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al

qq-u^.ro.{orod.qq
R'l I I e i.u r d uTn 6run r ud{ r a {fl r {$&a 1 { nu a a r s lua dr 6qE,,rn r s ddd n ai r e

9l
{ d a o { - . u {.d'oizauilnrir 30 rau qsiinrlrd\ira{nz\rdtfioafife 49.22 rdufi tstol

,,lar{.tduasiraililnri,t Eo ?ail qciiex,tild{tro{nz.oriril1nfide ga.zg rdu6tilCI?

q 1fl Han1 ?naa a.rfi'( dudo.,r'tfi t fiu r dufe'i r n T t r fi ufur a { ? auflnriT rsriT'tfi
t . C { .t ! - :|-^- 4 C

n1{$ild{sr1n tiu t TT'lsfl 'l? [ lrlil ?autnll1 ls&n 1 T t l{ll tru3 0 { asdv t'la 1n'lt
1A

qq-u
[ 1?fllr 0u-tsn1{e 1u?EuR1Q Teanrrrdr:auilnrirrrn 30 rail rf,u +o

I

iru nu""'rn?auf,nil'r 40 rail ,ft so rail csfra.8'tftaa't 10 iu iio

il'd c r fin r t t e?rU t fruIo t firu n a r l d\i s a {nl {$iiltu:c a s t a a rd.r n ri r eI6

e?1ild{! a snz {$i$ crilglaToan r ssi an r ril ar r r a tff rudoo an 1'rfl
{t

I and.tzri.ruusritnas*rodua"ord t esge I uucdr'Lfirnao1fiua.r r dauoar qa{
{

u'fian finrrud.rlornrrr*it 30 rdudt&n? c'lnfl,ttnoaas'tfiud.rdudr.rfiofi.r
$l

' u ! 'rflfl1?neao{1fis?tudsnatnz.r$iilurnn'ir 30 tdufi[ilfltfla'l?f,'t{6ut{il'11t, r e

n1?fia1r.tn r 6aar"as r ?a1n1rlfiuardude..riie ua!ri'rututalfnrir t.,re ez

Gqrzsrfin$$sn,trnaudua.r'tufin*"od* t d:ra
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r -'a\tnr\trirrua*rqa{ d6nn lriar6iuqr:rlii a. t n21rd{[ r
.l | !!-t- -..z-..^u 

' I

.rva?-r,ra.ln,lrnudr.riie6rsud{uasi,|u?ulauinuro'rl 1 nu

I

ntudlralnz.t{u (tll- )
st

'tvavr ?a1n11fiudrdq

o *T rl'.r
a

r' trll',t
I

z ih1us

g i'lttts
I

a ilrTu'.t

F-test

{rururautnrir
30 10u

40 10u

50 lBU

F-test

Interaction
AXB
* c.v.

34.72c

53. 45b

75.24a

79.48a

80. 454

**

43.22c

66. O?b

84. 734

**

DS

10.79

ne'triin e .tuunnsi 1 \tn'rgi6

** u6tc{arruuondrsnr.rgiad€?'lll,Cuiit gg lla{,f;ud

ir r odaq.uur."frodrrls6zdradnr:d r railaufiu lriiinrtr

unndrrfiudrodunz'ru, Crdr. *g r rla{ rf;ud ernnrzitnrrttl

uuul.east Signif icant Difference
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F
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4. 2 an;$ara{rsss r.la1n1?fiud?.0iicd?aud{uasi,lu?u

: olf nrir ci a n 1 z o a n a a n r si ofr q r tsr a rq03j r fi u r n' a r.

. s.tnnrrfinrrarunron.rfirrde.rfiodan-tTaanoofl f oatf;ara

R1r r fiu, du", f,r., n*d'tunrtfrrr:rurfir.*u'i. nrt6udesl'e 6eaua'riaado
A .l r do t - { ''{ d "--'--tJ

a.1an,rt t nU I ng?oirsilfiad, drUd..rnr.rrfdd 6snr:1{n 4. Z uac?iln 4 ' 2
j d { ' r do ndrdrfiiunT zf,ude"rfiefieaua"r q"fi

o1afl '11 tniltdaala'suadt0a3 $na

a.ran-rxrfiurntu.f,t dao 111.s1 Tu uactdalfiu*sfiudasfio t deTls'
t

z derr.r, g derl',r uas 4 darl'r oia:ouf,nrirctdea6oa,rsn,rTtnu

,ntr.riiuffufduoneir.,ifiunr.rAfrfifia 139.55 iu' 139.65 Tu, 139'68

Tu Ba:, L4O.gz {u orleirfiu eruunneirsrota,tan,t?rfiurdr"*d"o

i,rnuadr na{ fi6an drrirfiiuuasfiuda.,rfie qc tdutot 
"n.ean#ooda1sfi{

fi a arirlfie anil'luuac r fi u t nta ttffri au r u{ atfi u atdud r s fi o c t fi Emfirua

r rnii aun r r1fi iua.r e do fi u5on. :air.rga {Tluo an rirtfif rifi n r tfisacrn r

oofl ntzfiemra{o.leanl" rfiof;utfirda.rcffiua..r rdalfiuaaroa{ 6Han
u,a

aritudnrsiuffuf;.raae nfra.rfiun1?naaa{ra{ carpenter $ac Hamnen ( 1963 )
r!

dtlfiuatcrnuaan'tfi ( incandescentl froitue"drtn'o 3O urfi uffr

drtrtaffuHoo.rrrno.onrofi.r,rudrodo r flufifiuf,u uasa.rnn.rxnoaa\t

ra.rdiunu 1(zg;g4r ifiuesflue{q,tnuaoesfa'aartertuddudetfia rs u'rfi

fi*rl T tnffu#on" rr rnean r a { t utucrrd'cfi

adr.-rlrfinru q1nn1rne"aofi ,d.frq,ttm.irueuzalilnri'leia

a1an1t,fiu,du.*l'iT finetrunnei'lsfiuadT .riifiadrfitUdt nrz?fiuesfiu

dr.,rfio s0 fail ccdrtfiarqn.r?r6u,du.f,t dao Lzr..ss Tu o"t'Go

#r.rfu 1sg.94 iurdodud'rol, 40 :aufnriT uanq"roo'Iafl1u, fiu.#r.
J. J.t r

il1fln6rorilaa.ur?\ifioffeaua..r so tauflnrir logrsrfiurda116rdaa"u

:- x.. { s e -l r- --daourqrntusru=dtrfiL42.55 1u nrrt0rti'ura{a18n1xtnil[naxilg{a['

uAsdudesfio qsrir?fiuoAroa{ fifian adtudnrrpTuarr dott6uHon""

air.rAJf ruoondr'tfif diinrzfieru'lEo{n1oon ud r da.raffiuA'ris ntnii

nr:iieruto'lo afl ua:, o afl o onl,tursff aufiu



39

n r ulfiudsdud r.rfi oua n q r n cc de a a'e a r q n.,, fi u, dt rudr d r.l

g-E iu drs:sas[?a1n'l:,fturotu.dfrt

"*o uiSrrdrfiua.rfiudesl'e r"fras

A-r
'tva:.;l?a'lR1T]nutiia? (Harevsting pefiod) qtf,uaodza 6snT trtd

(
4 . 3 1s r fiuldfa.i.r r d arri'rfi u esdude.riie q"iii'rdl rJ tclnin ? 1r Bil ltlf rudt

teaiidetr vaa,ttalfl'trrfiu,ntr. 1?-18 iu $dfirtfiues r dzflt
t

irf,rtilrc?nie r uud ztl: tutcaea s rcafidest vac J?41n1?, fiu, do"

J-t-^---{,:^:r...r--l.t's-e .til uactlalfiuds Z-a dr1us rerfidrflilil:cRnin?'lll$iJ:tJ:ruei,|da

raafidrsr vdst?a1n1r, fiu, ilu"
e{--u

cs r fril t naeldntouilat'lu L-2
a{Y

t nil [ n8?fia1AQq',{
a { .l{S

a1an1r r frr r daail rCttuqrn6nisatasnr:'tfiudtdudrsfiec"

fisrad n' a rir'tfie a nurudrir r du a fi .,rufi d rq"fr a s r Glffunu'tun r r'tfiuat.r uag

{ q -{ {-g^.c ,,---<..{ -l---U-.^o--
r ilU tsac t ?41fl -tTetua inrrfr t druiUnn uusifl 'lt t nil I fl 8? [ $A{o?{ t C8? 1s

I o q 
-. 

at O'---^--{ {

fltan?ailflurnrztiufrura.,rfr.rue onfr r uAa11nn1t I nilnf {u?n]6 q'Ifln11

neaa{ltl'iln.tilfiudtdudrsiie r deflsi.ru?urailfnri,t 50 14il d1r'lto

rirtfinT :u1uta{candir r dilalduasrdrlrtn r fiu r daetfrnra?u s lu
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Rmenfin i.l tcirmtaitrridoqlannc6f,anu6tourlril

aten of Plantt hight

Analy'sLs of Varlance Procedure
Claac Level Infortatl'ol

Clasc Levelc Yalues

NACA 5 A1 A2 A3 A4 E5

EACB 3 81 92 93

f,unber of obsenratlonl l-n data aet = 3?5

gtem of plsnts hight

Anallrclt of Yarlance Procedure

AaetYds of Varlance Procedur€"

I tott! (1,5D) for vgrlable: EIGET

t{CfE: I'hls test coatEola Ghe $pe f coryarilonrlte errot rat€ not
the enperinentrrice error tete.

AlPhe O.Ol df- 360 HSEF 162.93'19
CritJcal Va1ue of T'2-59

treast Signiflcant DLfference= 5.3978

tleaas wlth the r@ lett€r are not al.gnificantly dlfferent.

T Groupiog llean N FACa

80.453 ?5 A5A
A
A 79.167 ?5 A4
A
A 75.210 75 A3

B 53.{53 ?5 A2

c 34.720 7s A1

EfGET tleao

64.6ffi-l

F value Pr > F

t:81.12 0.0001
33t.62 0.0001

1.0? 0.3810

Dep€ndent Varlabl€! EIGET

Sourc€

Hodel

Error

coEsct€d Totel

Source

EACA
tracB
FECITFACB

Anova SS llean Square

120191.6933 300{8.6?33
10806f.8053 51032.aO21

1399.2717 17'1.9093

sten of plants hight

Dr

1{

360

371

R-Square

o-796551

Sun of
Sguar€s

229658.7133

58656.5600

288315.3333

c.v.

19. ?3906

Hean
Squar€

16{0'l .1981

162.9319

noot HSE

12.7646s

F Valu€

100.60

PrlF

0.0001

m

a
2
I
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rnaflurn a. r ffre{rnriraruridoqnrrun-f,amqwsurrriu(is)
gten of plantr hight

alysic of Varlaaoe Procedure

T tests (LSDI for variable: EI@T

ilqtE: Thir tegt controls the type I coryarioonris€ error rat€ not
the experinentlis€ error rate.

Alpha= 0.Ol df= 360 MSEF 162.93{9
Crltl'cal Value of T- 2.59

Least Signlflcant DLfference= t!.1811

tt{eens sith the sarue l€tter ar€ not aignificantly different.

T Grouping

A

.B
c

Hean N FACB

81.728 125 83

66.056 1.'25 82

43.216 125 81



rnnflurn n2 6e{mrinn:r{dopcffioqnrrrfiurdar

Eanreotlng age

Analysl-a of verlsrrce Procedure
Class l,evel Inforrnatlon

Clage Levels Valueg

FICA

FACB

oep€ndent Variable: mRltEsT

Sor.rrce Df

DF Anova SS l{ean Square

r! d9058.5d933 l'2011.63733
2 17279.63?33 0639.8186?
8 3953.5,6267 {94.19533

Eanrest1ng age . :
Aaaly:la of Varianca Procedure

f tests (LsIt, for varleble: asVEsT

NoIE: Thtg t€st controlo the typs I cqarlsonrise eBror rat€ not
the esparl.nentrglce error rate.

Alpha- 0.01 df- 360 HSE* 5.065
CrLt:lcal Value of T- 2.59

Least Signtflcant Dlfference- 0.9518

. Heans rtl'th tbs saae letter are Dot algnlfloantly different.

T Gsouping

F Value Pr > F

975.99 0.0001

BRVEST l{ean

r3a.141333

F Value Pr > F

237t.62 0.0001
1?0s.a5 0.0001

9?.55 0.0001

91.

5 A1A2A3A4A5

3 818283

Nuder of observatLons ln data set - 3?5

IlarvestiDg age

, Analysis of Varlance Procedure

Hodel

Error

Comected total 374

R-Square

O.9?.1355

Source

FAGA
EACB
FICATEhCB

1,1

360

Sun of
Squarea

69291.74933

1823. ?6000

?1115.50933

c.v.

1.67?915

l,lean
Square

r1949,!106?

5.06500

Root !l!tB

2.250775

A
A
A
A
A
A

' A 139.54? 75 A3

B 1X1.507 75 A1

Hean N FACA

t40.320 ?5 A2

139.680 75 A4

139.653 ?5 As
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B

c

Hean N FACB

t12.552 125 83

133.9{d 125 82

a25.928 a25 81

Rmflu?n i.2 urn{mtirnrwr$dorlac6iioqrnrrfiurd0(tio)
Eanrertlng age

lYrio of, Variance Proc€dur€

T t€!t! (LsD) for variable: mRVESf

NOfE: Thlo t€6t controls the tyPe I coryerloonrrlle €rror rats not
the experlrentrrige srror rat€.

AIPha- 0.01 df- 360 HSE= 5.066
Critical' Yalue of T- 2-59

Leaat Slgnificant Dlfference= O.?373

Heans vlth the ssme letter aBe not oignlficantly dlfferent.

T Grouplng
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rnf,flurr i.3 [trn{rntiinrtridorlanrgdn'{ruruiomrnioCu

Nunber of floer

Analysio of Variance Procedure
Clags level Inforaation

Class Levels Values

FACT 5 A1 A2 A3 A1 A5

rACB 3 81 82 83

Number of obsenrationc ln data cet - 3?5

Nunbor of floer

Analyaie of Yariance Procedure

DF Anona 5S Hean Sguare

1 6598.02666,7 1649.50666?
2 80.?0do00 10.352000
I 61.109333 ?.63866?

' l{unber of fLorer

Anslys$ of Varlance Prooedure .

T beats (Lttlll for varl.able: Mn'tBB

NolfE: Thic test controlg the typ€ I coryariaonulee error rate not
the experinentslte error rate.

Alpha= 0.01 df- 360 l{SE= ?.8a9333
Critical Yelue of T- 2.59

Leaot Slgnif,icaDt D{fference= 1-18t17

I{eane r.lth the gae letter ang not cignlficantly dlfferent-

T Grouplng l,leao l{ FAGA

7,4.293 ?5 A5

F Value Pr > F

61.33 0.0001

l{tll{BER l,lean

9.92000000

F value Pr > F

210.15 0.0001
5.ld 0.0063
0.97 0.1565

Ilependent Varlable: NUI{BER

Source DF

Hodel ltl

Error 360

Comected Total 374

R-Square

o. ?04591

S@rrce

FACI
FACB
FNCAIEACB

Sun of
Squere6

6?39.8{0000

2825.?60000

9565.600000

c.v.

i18.24260

l{ean
Square

'181. t1?143

7.8{9333

noot l,tSE

2.807666

A
A
A 13.800 75 A,4l

B 11..180 ?5 A3

c 6.280 ?5 A2

D 3.747 ?5 A1
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nmflu2n a3
Nunber of flover

alyel-s of Variance Procedure

T tests (LSDI fot varC.sbles Ntl.lBER

NOIE: This t€rt cootrols the type I comparj.aonvlae €motr ratc not
the €ap€riaenUl.r€ error rate.

Alpha- 0.01 df- 360 MSE- 7.849333
Crl.tical Value of T- 2.59

Least Signlflcant Dlfference= 0.91?7
Heans v1th the same letter are not slgnificantllr dlfferent.

T Grouping Hean N FACB

A 10.496 125 83
A

B A 9.9011 tZS B2
B
B 9.350 725 81



nmilu2n o.4 u(n{nrttfituridoryinrlcdfuurefiruisesn

Size of ato

Analyllo of Varlance Procedure
Class l,evel Inforuatlon

CLass Levelg Values

FACN

FACB

IlependenL Variable: DIAI,IETER

sourc€ Dl'

MIIE: ThLc test controlc the 6me f conparl.aonrrise erDor rat€ not
the erp€rinenErd.se error rate.

Alpha= O.Otr df- 360 ilSE- 0.1{2?53
Crtticsl Value of T= 2.59

leaot Stgnlf1cent lllf,ference= 0.1598

Heans el.th Gbe gane l€Bter aae not tigDiflcsntly dlffereot.

T Grouplng

FValue- Pr>F

9.1? 0.0001

DIAIiIETER Hean

3.77013333

P8>F

o.c00t
0.017?
0.2938

95

5 A1 A2 A3 A'l As

3 El8283

lfrmber of obsentations in data eet: 3?5

Size of aten

- Analysio of Varlance Procedure

llodel

Error

l1

360

sum of
Squar€s

18.33'129333

51.39120000

69. ?25{9333

c.v.

10.021s9

Mean
Square

1.30959238

0.\a2?5333

noot HSE

o.371827

Hean N FACA

3.93?3 ?5 A5

3.9221 ?5 A'l

3.8960 75 A3

3.6?60 7s A2

3.3987 75 A1

Corected Total 371

tsSquare

o.2529s0

Source

FAG
r:ACB
EHCATFACB

DF Anova 55 Hean Square tr Value

{ 15.?9109333 3.9.1???333 27.65
2 1.16501333 0.58250661 1.08
8 1.37818667 0.17227333 r.2l

Slze of aten

Anatysla of Variance Procedure "'

T teate (LSD) for varlable: DIaMSIER

A
A
B
e
A

B

c
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rnrrirrr i.4 rlilrtu:!ff}tdhPnrffil
Slzc of stea

AnelY:ll of Yerlrncc Proc'dur'

T t€ttt (I6Dl for vrrleble: DlllltlTlR

lKtTE: Thl.s tart controlc thc typ' I coQrrlcorrl!€ 'rror 
r'te not

the exP€rientYire error r't''

AlPha= 0.05 df= 360 l{:tB- 0'1'2?53
Crltl.crl Value of T- 1'9?

Lealt sl.gnlflcant Dlfforencr- O'O9{

llernc rlth thc raue latter .ra not algalflcently differant'

T Grouplng

A
A
A 3.?532 125 82

3.?056 725 81

t{een ll FICB

3.8116 125 B:f

B
a
B



97

rni?ru?R i5 llric!flrt1fifl:ridqanHt6f, nluornscftuiseon

Sten length

Ana1yals of Varlaoce PBoccdur€
Clags Level Infornatlon

Clasa tgrr€lg Valuea

FACA 5 A1 A2 A3 A{ A5

FACB 3 81 82 83

Irlurnber of observAtlons ln data get - 3?5

Sten l€ngth

Analy:ie of Varlance Procedure

D€p€ndent Variable: LENGTS

sorrc€ DF

r:lodet a1

Error 3d)

Corrected Total 374

R-Square

o.803752

Sun of
sguaret

121115.1760

29650.8800

151096.6560

c.v.

9.829561

Anona SS

to2368.0127
1{9'15.9680

a131.?653

Hean
Square

86?C .5983

s2.3636

Root HSE

9.075{37

F Value Pr ) F

105.32 0.0001

LEilcfIl ilean

92.3280000

Source

Ef,CB
EBCB
EACATFACB

DT

1
2
I

Mean square F Value Pr > R

25592.OaO1 370.72 0.0001
?172.9840 90.?3 0.0001
516.1707 6.27 0.0001

Sten length

AoalltEis of Variance Procedure

T tests (LSD) for varlabler LEIIIGTE

NOIE! Thls test controls the tyF€ I cmparleonnl-!€ error rat€ oot
the erperlnentrd.ge error rate-

Alphs- O.O1 df- 360 lrsB- 82.36356
Crltical Value of T= 2.59

Least Slgnificant DLfferenc€- 3.8378

l,teano vlth the sene letter are Bot sl-gnl-fi.oantly different'

T Grouplng HEAN N HACA

107.580 ?5 A5

103.920 ?5 A|l

102.040 75 A3

84.693 ?5 A2

63.307 ?5 A3.

A
A

BA
B
B

c

D
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rniflu2n a.s ure{rtltintuddorlonrlrtdii nnloranoqfruisaon(is)

Stem length

. AnalYsis of Variance Procedure

T t€ttt (IADI for variable: LENGTE

NOTE: Thir teat coDtrola the tyP€ I co4arisotntlse error rat€ not
the eaperiuentrrlse error rate.

Alpha- 0.O1 df- 360 HSFF 82.36356
Critical Va1ue of T- 2.59

Lea:t Signiflcant Difference- 2.9127

i{eans vith the cme letter ar€ not olgnlficantly different.

T Grouplng

A

.B

c

f{ean N FACB

100.064 125 83

92.320 125 B2

84,600 L25 81



olnlrurn R.6 utfalRuirorrnidoqacfifitmatstaotnnu

Sl-ze of florer

Analyais of Varlance Procedure
Clser Level Inforustl'on

Class tevelg Values

FACA 5 A1 A2 A3 A'I A5

FACB 3 A1 82 83

Nr:mber of observatlons in data set - 3?5

Size of floser

Analyo!-s .of Yariance Procedure

Thi.a test controls th€ tl4pe I coryarisonviae error rate not
the experimentrrlse error rate.

Alpha- O.O5 df= 360 t'lsE= 1.983111
CritLcal Value of T- 1.9?

Leagt Signlficant l)lf,ferenoe= 0.1522

titeans vittb the saue letter are not oignl'ficaotly different.

F Value

0.94

Pr)F

0.51{8

SIZE llean

13.0506667

F VaLue Pr > F

O.77 0.s'lds
0.99 0.3712
1.Ol O.A247

132

99

Dep€rd€nt Variabl€: SIZE

Sourc€ DF

lfodel 1'4

Error 360

Corrected Total 374

R-sguare

o.035292

SouEce

FACA
FECB
FACATFACB

T Grouplng

DF ADo\ta 55 Hean Square

I 6.11733333 1.52933333
2 3.90933333 1.9516666?
I 16.0906666? 2.01133333

Size of floner

Analyslo of Varlsnce Procedure

T t€ste (LSD) for variebl€: sfzE'

Hean
Square

1.86552381

1.98311111

Root HSE

1, {08230

ilean N fACtr

13.280 7s As

13.053 75 A2

13.0d0 ?5 A3

12.987 75 A1

Sun of
Squareg

26.11733333

?13.92000000

?10.03733333

c.v.

10.79048

A
A
A
A
A
A
A
A
A 12.893 75 A4
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mtnfin i.6 ttit{ottinrtriloqlM

Sl'zc of flsrr

Analyllt of Yerirncc Proccdurc

T t ttt (LSD) for verlrble: SIZE

ilOfB: Thlc t€tt c€otrolc thc typc l ooryerlaonri!3 'rror 
ret€ not

tbe exPerilenlrrise €rror r.t3'

AlPha= 0.05 df= 350 l{sE= 1'983111
crltlc.l Value of T- 1'9?

Laast Signiflclnt Dlffercnce- 0'3503

ilerns vith the sae lett€r .r. not signlficantly dlfferent.

T Grd|plng Xean ll FICB

' A 13-18{ l2s Dl
A
A 13.032 125 82
A
A 12.936 l2s 83



101

,,t
nrfiilu?n a.? $dffitnttiirnrcridorymw6f,rlnnintta

Freah relght

Analya.le of Varlance Procedure
Clags Level Inforrnation

Clasa Lerrelg Valles

FACI 5 A1 A2 A3 A4 A5

FACB 3 B1 B2 93

Nrnrber of obB€rttationc in date set - 3?5

freoh Yelght

Analyslo of Variance Procedure

tlepandent VariabLel F? 
Sum of llean

sourc€ Df Squar€e Squar€ F value Pr > F

Hodet 1{ 12]11613'269 3Ot.2€0'234 31'52 O'00O1

Error 360 31{2099'200 8?28'053

Corrected Total 31A 7359742'169

R-Square C'V' Root HSB tr l{ean

0.5?3069 36-8?093 g3'42AO5 253'381333

s(rrEcg DF Andva ss tlean squar€ F Value Pr > tr

Ef,cA { 1055?21.183 1013930'3?1 116'1? 0'0001
FtcB 2 951?0-11? 4?585'059 5'{5 0'00{6
trAcf,rFAcB S 6151.669 8313'959 0'96 0"1?0{

Freah welght . ', 136

Analy:la of Yarlaoc€ Procedure

T telts (LSD) for varlable: l'5

NO[E: Thls tert contEolc the type I conparisonrlse error rate tlot
the erPerlnentslse error rat€.

llphae O.O1 df- 360 l#tE- 8?28.053
Crltlcal Value of T- 2.59

Leaat Slgnlficant Dlfference= 39.506

l{eena rrlth the san€ lett€r are Dot olgnlf,lcantly dlf,felent.

T Grouplng llsao N FACA

A 358.63 ?5 A5
A
A 317.16 ?5 All

B 286.12 75 A3

c 193.52 75 A2

D 81.{8 ?5 A1
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I
I

nmnuln i.?

Freah velght

Analysit of Varlance Procedure

T tetts (LSD) for verlable: ff

NOTE: Thls tast coDtrob the typ€ I corysrisonrlse error rate Dot

the exPerl'nentrtl'le €rror rat€'

AlPha- 0.O1 df- 360 USEF 8?28'053
Crlt'ical Value of t- 2'59

loaot Slgrdfloent Dlfference- 30'602

Heanc vlth the cae letter 8Fe not aignlficantly diff,erent.

T GrouPlng tleen ll FACB

A 2?0.53 125 83
A

B A 257'45 
',25 

82
B
B 232'15 125 81



r. \aa)

W
103

,nfiflutr as tunqmtiintrfdoprrlcffi rfinrfoirfi

Dry relght
loalyrLa of Yartaooa Procattrte

Ctaos tevst lnforoatloo

Ctase !6t€lt Yaluse
EecB 6 el a2 A3 Aa a5
recB 3 El 82 E:t

Itudsr of doennttorc la dats ret - 3?5

DrY ret.ght
Analyatc o,f, fcd'ancs ?so6duro

DspoDdoot.Yartablo I E 
Suo of llean

Sqrac€

nodel

Sraor

CoBrest€d totel

Sqrrog

oeca
nrcB
TACA.EECB

Df Square! Squaro Frtalue Pa > I

t4 374fi6,2Tt3 2€741.87m 34.50 0.0001

360 2?9061.0400 Ttg.Laqz

371 6s315:t.3171f

R-squat€ C.Y. n@t HltB
o.si293s 349?9s? 27.er2r7

A lDova 6tt ;es. SS|ar.

t 359249.3110 89812.3360
2 9l?8.{3?3 {589-218?
s 595S.{9f0 71a.8U20

DEY rt''ght

loalyltt of, Yaraaose Procedure

T testr (l,sDl for lartabLes DE

E ]lsao
78.29i06661

Fraluo Pr > F

tr15.86 0.0001
5.92 0.0030
0.96 0.a65

t{ofEt Tblo test aoDtlott the type I @ardamdte €rro8 rate aot
the eqerd'molrlae eBnot tete'

AlPns- 0.Ol df- 360 tiltE- ??5'186it
cd-tAc8l Value of 

"- 
2.59

laalt SlgoLftoant Dlffeeence - 11'??{

ileangrltbtheganeletter.renotct.gnlflcentlydlfferent
f CrqrPlng

A
A
A

B

c

D

lleaD X nCE

106.920 ?5 A5

103.080 ?5 Al'
8{.?O? ?5 A3

5?.600 75 a:2

21.'.17 ?5 A1

378"q?


