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ABSTRACT

Title of Thesis ; The Study of the Substitution of Tiger Shrimp Excrement
for Chemical Fertilizer in Soybean Production

Author ; Mr. Kritsada Hongrath

Degree : Master of Science (Environmental Management)

Year : 2003

"The Study of the Substitution of Tiger Shrimp Excrement for Chemical Fertilizer
in Soybean Production” compared the results in terms of plant growth and vyield
component, including nutrients and heavy metal, when chemical fertilizer is substituted
by tiger shrimp excrement at different ratios in experiment crop using “Chiengmai 60
Soybean”. The experiment was conducted during March 9, 2003 and June 30, 2003, in
a structure of semi-protected environment in Sureerath Farm |Ill, in Laemsing,
Chantaburi Province. The design of the experiment was completely randomized,
comprising 6 treatments, 30 pots for each treatment. Tiger shrimp excrement was mixed
with soil 2 weeks earlier, at the rate of 0, 2, 4, 6, 8 per cent by weight, and chemical
fertilizer 10 grams/pot. Nothing was added in the control group.

The results are that at 8 per cent dose of tiger shrimp excrement, plant growth
and yield were highest, measured by plant height, node number, pod dry matter, total
dry matter, yield, number of pods per plant, seed dimension. However, leaf area was
larger when chemical fertilizer was applied. More tiger shrimp excrement had resulted in

higher residues of heavy metal, detected in leaf and seed and in s0il.
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2.51.3 ﬂ’]'.i'il“’leﬂﬂ'ﬁ'tLﬂﬂﬂJa\}ﬂHIﬂEiﬁElLEI’iﬁM”IH?ﬂLmﬁiﬂﬁﬁlﬁmﬂuﬁﬁﬂ

1) ]Jﬂti‘:":'u'n"lﬂ (natural fertilizer %38 non- -synthetic fertilizer)
letun ﬂﬂmﬂwmmﬂmmmmm L7% guano chile saltpeter rock phosphate denen uas
uNpae (Hudu

2) el (chemical fertitizer) leturi ﬂﬂﬂﬁﬂLﬂ'ﬁﬂ“HﬂHT.ﬂEl
mmumwﬂaLﬂmﬂmﬁfﬂmﬂuauumumwumﬂwq it dowesuludion dava fo
‘]I]JLUB‘MEIHL'NEI Wuau

25.1.4 nﬁﬁ’i’umnﬂ'ﬁ:mﬂmaqﬁﬂ'[muﬁmm‘s:ﬁwm:gmﬁam*swmﬂu
lunan
1) llugasén  (low analysis fertiizer) letur] ﬂﬂmﬁ"mm

Tulasian available phosphoric acid U8~ water soluble potash I.Lfilﬂ...E]EﬂJWSE]'j"HJﬂHFI’I
N1 15 Watidud

2) Jugasnany (medium analysis fertilizer) @i ﬂuﬂu‘]ﬁimm
Tulasiou available phosphoric acid W8z water soluble potash ueRsat1InIaTINNY
TN 15-25 1afiEud

3) ﬁuijﬂ'ﬁﬁﬂ (high analysis fertilizer) e ﬂﬂ‘ﬁlﬁﬁmm

ulasiou available phosphoric acid WR: water soluble potash WAREZOHINWIDTINNL
TENTN 26-30 Lafiiud
4) 1Jugasiudy (concentrated fertilizer) lefur ijﬂﬁﬁmaﬁ'ﬁuﬁ

Tulasian available phosphoric acid L&z water soluble potash WéazatIRIaTIUAK
Wi 30 e dudtwly ﬂmﬂuﬂmmmﬂmfnwmu'l,uﬂ's-*mﬁ'lﬂn'luﬂwuuumﬂuﬂu
Usslamifiunumadu onfiuru LIEIH’IH‘:-’}‘E' 16-20-0 URzF®7 20-20-0 LIludu

Luawm'smﬁmmwmunﬂ's"L.n'ﬂ'umﬂu'u'mrﬂu winlfmsiuunisziny
11mﬂuTmnﬂmmﬂmw-uaqmmnﬂaw‘lﬁmuﬂuL}Juuanum uanaﬂlﬂumﬁﬁnmwau
'Luﬂi-*mﬂmaaﬂuauﬂmmuwm maqmnmmmnn'rsﬂunwmuwmmauw'ﬁ LA
AOURHT LAMATNNT LLﬂ:ﬂﬂq{lﬂEIQ.l.‘u.llEQJILH‘J:H"i’Iﬂﬂ"l'JLﬁHﬂﬁMIEI«JLT}HE]TTI'S
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252 ﬁﬂﬁmaaﬂuﬁuﬂ%ﬁ

A, *

odunidlanninewassiiaussloumifuandraiu  wansldslomiludmw
nmadul]glaiuansrafuunnin wm:"i'lﬂﬂﬁuﬂ%ﬁmﬂmpjﬁﬁmmmﬂBWHWTﬁﬁﬁﬂ (TH

Y- " o~ 1

J i i = o + = J ] .|=E‘
qmﬂwaﬁ'ﬁ'luﬁ’mmﬁﬂmﬂ;wu mruunoduriddilidsialuf mad deusnangns, 2536
4-16)

O &

2.5.2.1 1lnyawad (animal manures)

9
L4 £ 1

winatvyada i g Amunsnmununld Téun 4877 Yol wany wy

ﬁ’]ﬂﬂ’l’nm:ﬁﬂuﬂ wen aaﬁ'ﬂ*s:nmmmm@1mmﬁﬁﬂm‘{aﬁ’m’fuwnﬁm‘lﬁuam'lﬂu
13199 2.1

A5 2.1 Lﬂaﬁ%uﬁmrﬂmmwﬁﬂu;dﬁﬁ"m'fmam:mﬂ

yadgad N (%) P,0, (%) K,0 (%)
e - n3zile 0.800-1.150 0.500-0.920 0.500-3.730
ans 2.160 5.240 1.610
e 0.800-3.680 2.700-6.900 0.500-1.910
I 1.200-4.950 1.200-8.360 0.500-4.250
Yl 0.690 2.140 2.130
UARTILOU 10.47 3.45 0.870
WNNTEN 4.150 3.67 2.330
9NN 0.100-2.900 0.600-36.80 0.400-22.00

" o - | o of W g v o oA =
wwasfiaN: Uszietg galnal usewsdn® §atidnen, 2532: 213-223 daetislu ua% Sasnenanns,
2536; 5,
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ﬁw%’uada'[rimmwamjﬁuﬂmﬁaﬁu BIUTY Anding (2542: 44-45) o
ﬁﬂmwm’lﬁmmmm"ﬁuﬁ’uﬁwmuq 7fi® Lwﬂ.fluuﬂ'lﬂﬂ'i*nau'lﬂmﬂmnﬂmwrf
dn g fiday lasawzmaemman fa Tulasiow Woawess Twunmdoy muan'lu
ﬁmmﬂﬂawwm mal'nﬂmﬂmﬁﬁﬁm'mamumﬂmmmmu‘lma‘lﬂ Tmu‘lwﬂﬂﬁﬁm
TEIN:P: K Wnnu 40:2: 2 ﬁ‘]lﬁljﬂmﬂ’lﬂ’mﬂﬁﬂﬂﬂwﬂdﬂﬂﬂﬁ'lll’l'iﬂl‘ﬁﬂﬂﬂTﬁLW"lwﬂﬁlﬂ
Arleiduained uas FusonaunutleIngenaa sl

2.5.2.2 1Juganszuiy (night soil)

TPTRTITak D99 ITVAIAU FanauafvautuEon inllidanauls
wualy LLfﬁé‘mflmuimﬁ'«n'lﬂ'l'ﬁiﬂuﬁn'lﬁ"m ﬂﬂ'ﬁﬁﬂﬁﬁuulﬁﬁ'u‘luﬂmﬂﬁ'lﬁﬂi'u

25.2.3 1luwman (composts)

TPRTILR ﬂu*n‘lﬂmﬂm'sﬂuﬁwmnw'ﬂ TINKAT UBTTTAE9 9 'ﬂuuuﬂ
WU dwaes Tnsiunminuas saandIRRITAsBuNTem swE i ldunesn ui
aantiu 2 vila fis ﬂwunmnﬂmnwwwnﬁm LA ﬂuv-.uﬂmn-uﬂ VLR fmﬂwuﬂmn

s

mu**uarimuunluﬂ aWanfNT ﬂ‘NLﬂWﬂJH’mﬂ'ﬂ@‘lﬂ’muLw almﬂ*:.‘[wumnm xS

F -1

qumﬂmuﬂﬂﬂ ﬂtl‘}’ia.lﬂﬂ‘i“l.ﬂﬂul.'itlﬂ"l'l ﬂﬁaumu nyal. Iﬂﬂl“ﬂﬂ?ﬂ%ﬂﬂﬂuﬂiﬂ AN, 7
Nﬂﬂ'ﬂuu 3 54098

2) fladun3d nny. 2
+ F- = K d .- =i ' * - o e
3) owuBunid nna. Toudldudanin uBunTgALAy
+H o~ o v oS & o '
toaunsginsunmumueslavaiuvusldnnmsivessauminnolu
IS IRINANUNTAIUNITAITHIN MEIT MU= RE8S2 8 1LaA HrgenunundaSassan LW

h_

+

ﬁ'ﬂuummﬁuuﬁﬂﬂ'ﬁlﬂuﬂﬂ"lﬁaﬂﬂm FwmnuTousuifivwialngiuas uﬂunwn
AR nmnmmnaﬂﬂ'lﬂm ﬂnﬁunﬂ‘lﬂumwﬂﬂ'ﬂ Uedundd nnud DRussdnwoe
ARLAU

o

o L -y =l 5 t R =, F_ N o B
fFwiuledunis nny. 2w ‘1ﬂawnmim1jﬂauﬂm ANu. 1 UIHRNAL

v . L . A = AN e i
D991TTURI (night soil) Tudasiain 1:1 GatlodunIs nny. 2 #lédw a5 pH dszantu 8

q
o oo

: + o a5 b o+ = 4 = ' - 7
AanionlounId nny. W axdbiadunid nna. 1 HEUNULeAlga e g Lwa‘lﬁ"lﬂgm

b |
Lofimanzsunuitudazoiie
flawinfldrnmminiemniossg vasie v Wt Bneuon
PRI Tlne tawvnn wWinluly wazadunidnna. wiiffinume

o Ut Tomile dananeliuan g 2.9
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= A o . .~ = ~
@AY 2.2 Ll]ﬂ?L‘ﬂHﬂmﬂqﬂ’m'ﬁW‘ﬁlul.!ﬂHNﬂﬁ]ﬁﬂ‘ﬁ?ﬂﬂ'ﬂ"ﬁﬂﬂﬁﬂ?uﬁﬁﬂﬂﬂEIH;JIHFJE]EI

#iavas)y N (%) P,O. (%) K,O (%)
1]emain 0.500-2.460 0.300-2.950 0.100-0.800
fledundd nna. 1.420 1.670 0.940
Judundd nnu.2 1.560 3.420 0.600
.pf B s L = ol
UWEITIAN: Uiy galud unswsdnd faddnen, 2532; 213223 Safalu uad Ja9ANNT,
2536: 11.

2.5.2.4 iuWwan (green manure)

'm.l"lElﬂﬂﬂﬂﬂ1ﬂﬂ1ﬂﬂ1?ﬂﬂﬂwm’ﬁuﬂﬂﬂﬂ‘] il wm..nam asznanh
wiardug Tenddasliiosadularzoenil LLﬂ’mﬂLﬂuﬂauma‘Innau aTummsun
NTnan w'nﬂl'mﬂuﬂuwmﬁﬂmu'lmmmu'[mnfa hademasanialonay  dulanbyfs
uuu’lmw-nm-ﬂﬂnmﬂuﬂnwwm LAt Uaniey 1w dwina Judtlenas ma'lur-.la finy

1‘HWﬂIf§l‘i”ﬂﬂ1ﬁﬂJ’lLLﬂHW'ﬂﬂT"ﬂﬂﬂ? LWT!...TIH'H‘FI'J.IIEm']:ﬂiﬁﬂ'iﬁmm M lRawaauiLsuas
1@Nanﬁﬂmﬁ

2525 1nda) uaznawsasldnlsisidas

ﬂ'-i]imuNT'Niﬂﬂﬂ']LLﬁ"ﬂﬂH"I‘Hﬂ“ﬁ‘mNﬂ@‘lluﬂﬁﬂ'}ltl‘mmﬂLLEI..L‘I.LEIE‘W"J?UTW
nyetlaadng q et unnuny wawaadle 1w ddraiiades 1Banaa Baaurs 1u Wil
LLa.,Lmaa'luﬁmma‘] TRnalulasoug LLﬂ"i.lﬁ’l‘ﬂEIH‘} atiasuiululSnmainias
UANEIINU Hﬂﬂi]’]ﬂuuﬂﬂﬂ’]ﬂ‘i..ﬂﬂﬂﬂ’]NﬁﬂulﬂLuﬂﬂﬂﬂﬂiwﬂﬂﬁﬂ LausnTzgning
NSua i ﬂu'thmmﬂt] lalAnuAs m~qummuﬂamﬂmm WasnWaTa m'lmmu.
3N AAN UBLHATNNIWA unuuﬂﬂnﬂunmﬁﬂﬂlmﬂn'ﬁwmmauwh GGy EICR
annaalal ﬁuﬂmmqmwﬁﬁLﬂuﬂszTﬂ'ﬁﬁsiaﬁ'nmmﬂuﬁmmnmné’wﬁn.a:mawaau“lﬁ

inilnndge? tauaasluaefi 2.3



ﬂl -l + s LY |
A9 2.3 L]Ja'a"'lfﬁw:mqmmiﬁ'ﬂuqufn’mﬂﬂimzmﬁwaaﬂ'lﬂﬁnﬂ'['ﬂmﬁﬂ{

witayails N (%) P,O, (%) K,Q (%)
LA AL 8.000-12.00 0.300-1.500 0.500-0.800
A e oo
AU WIHG MIIRRS 5.000-10.00 1.000-1.500 1.000-1.500
nmnuilan 2.500-5.900 0.900-8.400 0.060-2.200
nizantlu 0.600-3.900 10.50-22.60 0.040-0.160
w £ e o ‘
UWRINN: ]J'a"‘l.ﬁ'é'ﬁ H‘EIINJ WREWIFNG &alinen, 2532: 213-223 §198lu uail ﬁaamrﬂamﬁ
2536: 14.

2.5.2.6 ﬁawaaﬂ"tﬁ'ﬁ]ﬂﬂ'['iad’lutl.ﬂﬁgﬂmﬂuﬁﬂmamwﬂﬁ

gammnIIMIklsPINaniamanwas laun 1@ Tsanmiiena Tvoru
uainddznds Tssrmfivtingu Huewy wawaat ldfidunnniavanfousriamunTn
il luaeamnrsudug viu dlUSnemsdnedad 16un mndaas mntamia
fmiumnusriie limans ez luvigds:Tosiau g Ltdmmﬂrnﬁa:ﬁwﬂ'ﬁlﬂuﬂﬂ'lﬁ
U UWNAU nndasin MNURAYU NINHETE LT uen

lagminasia  nnwdaiihe uaznIneagse @I Wl Tl le
lagass maamﬂmﬁmm‘lﬂmmum WELNRULATMNEaELIuu BdaNfumaamis
w'nﬂﬂw'lﬂaﬂﬂua'mun'lmﬂauﬂmﬁunau ez Il Hug e Tﬂuﬂ%mmmmmmw
Lﬂuﬂ's-{uwmawwmﬂUﬂmmﬂwawﬂaﬂ'lﬂmn'['swmuﬂﬁﬂmﬂnammammm JEIRES

Huansed 2.4



= | oA . —
A19197 2.4 LﬂﬂgL‘ﬁuﬁﬁﬂﬂqﬂ’lﬁ’i‘iﬁ'ﬂnlm_‘!ﬂﬂij’ﬁ]’]HNHHEIEI ﬂ'lﬂ'irmhqmmm'sgﬂﬂawam

LB IN R .
nianeyi]s N (%) P,O, (%) K,O (%)
nINLaaHNe 6.000-9.000 2.000-3.000 1.000-2.000
MARaDALnE 2.700-8.700 0.000-0.400 0.000-2.300
nn Luﬁﬂﬂ:‘i{i:{l 8.040 2.410 1.450
NIND DY 0.300-1.000 0.000-2.400 0.200-0.540
MsEatT e 3.160 2.310 1.580
WRaNDIR&Y 1.790 0.210 0.940
MnuatIay 1.160 0.220 0.600
WnaITIAN: UTHR33 ﬁﬂlﬂm WREWIANE §yiAnen, 2532 213-223 S fdlu wafl mmﬂaqm

2536: 15.

2527 ﬂ::nauﬁmﬁumnhumqrﬂmﬁnﬁu

mmﬁtﬂﬁuﬁ'ﬂmaﬂﬂﬂuqﬂmﬂnﬁwmumﬁm:ﬁmn:mﬂﬁmﬁﬂaaﬂm
Lm:ﬂqmmﬁﬂﬁmmﬂﬂ‘::Lnﬂﬁ'luﬁ’uLﬁmfuﬂ'ﬁuﬂ?ﬁ amrUztuuniuduinnn Saaunsn
wanaanlulasnisanaznow ﬂ“ﬂauﬁmﬁui{ﬂm"aﬂﬂﬂﬁuummmmaﬁw‘nqq LAy
Ao W uge'le mnaummnmﬂquaﬂunﬂuﬁsﬂ Tsaswihdnan nioUsinn
Infidnonuil ﬁ'un'mm'lﬂmu.ﬂuﬂﬂ'lm EHERINEY: naummﬂmﬂ‘[wmunﬂﬂam
Tsamuuuaias’ dnaziilanswinfiiuAnsoounas ﬂmﬂmaanmmm'lmﬁmmﬂamm
79 ‘I;Jm-sm‘lﬂ'l'm.ﬂuqﬂ'lnﬂuw'ﬂﬂ'mﬂ's:ﬂm'lm waanatodn W ldiuldaanlidsevle
fInunIiazinaen El’laL‘IJ::’ILﬁtl%’]ﬂT‘Nﬂuqfﬂﬁﬂﬂﬂiﬁuﬂﬂﬁ’nﬂuﬂUﬂ?iﬁﬂﬂiﬂi?ﬂﬁau
Rnaosmg lanswinliwilaeriau Ssassi b uRef e msanuasdas 1S,
ﬁ'}rqmmiﬁLﬂuﬂ'jﬂwﬁﬁiaﬁwaaijuﬁmmnm:ﬂamf']Lﬁumﬂhamuqmmﬁmmma
Ussinruanaliluensef 2.5
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- £ = & ) o A v
A1TI1dN 2.5 LﬂﬂTL‘HHﬂEﬁ@lﬂﬂﬂﬁﬁﬂ'ﬁluqﬂﬂuﬁ'ﬂ’iﬂﬂ:ﬂEiuu’lLﬂtl’iﬂﬂI'iwﬂﬂ’mqmmﬂﬂﬁM

a9y N (%) P,O, (%) K,O (%)
NN UUSaa 5.000-8.000 3.000-5.000 1.000-2.000
PINFURA 0.290 0.030 0.080

| -ﬂi ) 1 el ; A o L = | ] Fr
WHAIMAN: Usaiy galmil usewsdnd Fodnen, 2532: 213-223 &1afiolu wadl Jausnanns,
2536: 16,

o a2 Qb -1
2.6 ﬂﬂﬂﬁlﬂﬂﬂﬁquﬂﬂﬂﬂjlﬂaﬂﬂ

Tt L)
2.6.1 ANHMINVINGABEIAAT

NAnA2IvAaLlu Family Leguminosae WA Subfamily Papilionoideae §#ania
ﬁﬂmﬁﬂﬂﬂ?ﬁ‘lﬁlﬂuﬂwnﬂluﬂﬂﬂ’u fia Glycine max (L.) Merrill #uSamainyiniFoniu
. _ . ] -
11J6199 1T Soja bean Soya bean Chiness bean Manchurian bean LLas Soybean T
2 :J e el ; 1 e =1 .:rh' !
78 Soybean iufisanTunuundiga (nTusuSuMINBeT, 2525: 1) Aoluanaidoudi
= f = .-: -] ] ] 'E' 1 s i 1
aan lanuau e ﬂf‘luﬂ’lLuﬂﬂ‘.i:'il"lLIﬂﬂﬁlﬂLLE‘!LEL?IEJ'FI:"}HEEmI.Lﬂ:H;ﬂILﬂ'l:WH‘] u
=y iy F_ | - =y J
uaynsuEAn ldaufondloamanan (Rosdinuas MIYIUNENT URZATUS, 2542; 9)
o , a . L o W & - . v o
Smiudsnainglidsnngangwihaaniesldgmihdhanlgnaudidale  uddmii
1 ] 1 ot B [ Qs L Y n.' lll-r | 'E- 1
dodnasassrinesingg 'luimw:mL"’h‘m'lﬁu‘lmLmzﬂﬂmnmmﬂﬂmﬂgnmmaaammm
w.a. 2473 luwadswdaBoalnal uasgu (efinTsn WNANG, 2523: 15)
naumdaailuRsdugn  (annual) ﬁmmﬁmqgmaﬂgmﬁm In1IHFuLNaTLa L
a2189 WzuusnumniaunuuanTnuawieanunasniatanld 2-3 Su fAlausn
uimTannuawluuiinalndifoeiuez vy aRennBauuafGuwIn lslmiuy
(Rhizobium japonicum) m]’ﬂﬂmﬁ'uay; WUAATEAzee Iulasiauaneoniay Ruw i
.:i = & = =y o - o a L
m3Usznavvas lasiudaiiudelvmidannaiydulevasdundas  Taolud e

masuduna Usznavdrodausztldos vudalufiisvasluiasfisunw ﬁmuﬂnﬂquag
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vl st ludgouazndusen 'l.uﬁumaﬂuﬁaﬂu‘mLﬂulmﬁm fnludelidwluso
Urznauanludnaaluaesduiuasuu Jaoniiemaynluusrdaenealasfiteasn
WY raceme TaR: 3-15 @an HFNvTanw uasnauyssling aannuasiuainlan
Hodu i uun m'mﬁmnmmwuﬂaumaﬂmumﬂuau Hnlianuenn 2-7 oufues
wWaanfnunaneidmasine i mmamamwaﬂnuwuﬁ Anwitag Sufia 1-5 wia §
:iﬂﬂanﬂm mwmnﬂmmunmaummﬂaﬂ HUUIILAL wmuﬂmﬂmaﬂwﬂwwuﬁf

hwinuandratusaud 5-45 niusa 100 wie aufiuferdTzanm 90-130
(ABIRNweT ﬂ'lruﬁquﬂﬁ LaTAL, 2542 9-11)

2.6.2 n151AUlAUAENAIBINISYDIRI LKA DS

ATINUANAITRIBAN BN IFUFIUINGT  (morphology) dsan1aedgdula
(growth habit) USzNWRITINEN L9 NINDUAUNINANINLIIIU (day length) uwag
am'ﬁﬂmrﬂamﬁﬂancﬂanmmmmm'l-ﬂmLmnm"lmmnmwmwuﬁmmam‘lﬂ (Audidn
W liiFaalnal, 2545: 6) wuwmmmaawﬂanﬂuaﬂluﬁ%uummmLmﬂmﬂu 2 N
aumaatudvlefiuandraiu 8o mudulswoulinaagas (determinate growth habit)
'[rﬂuunwmu’[mm:wmmm'smammuuwmmm:ﬁuqﬂmammﬂamaﬂman v
mf;mﬁqmnm‘saaﬂmaﬂmwugwmﬁummﬁuﬁmﬁﬂﬁau waznNTaanaanAind wifay
wiauiwmadn uaznsidulastunaages (indeterminate growth habit) lasiin1idule
Lm:ﬁmmnwmm‘ﬂﬁuﬁﬁ-ﬁwmmﬁmﬁ'um'ﬂﬁrgﬁ’uﬁ nanfa sacfidunisGusan
maﬂﬁuwu‘hmﬁm'nﬁfu'[ﬂLLa:ﬁ‘muﬂﬂﬁmaﬁwﬁuﬁia'lﬂ ldaanaanlaniauiu Funtae

s

MUY flowering period (AAWTIA WNANG, 2533; 147) ﬁﬂﬁ?ﬂﬂi“iﬂﬁ1ﬂﬂwuﬁﬂ1'ﬂ
ﬂanLﬂumnmﬂaﬂﬂaﬂmaumwm {ﬁumaﬂw'ﬂ‘lﬁmuﬂmu 2545 7) WS i s
ﬂnumwgﬂ'mLmnmﬂﬂuaan'lﬂma wdomasslanr s g e uaIass ANA§IDY
TTUINT 90-120 1 uAluaT §1eulsznavaintauasldny vudaillufifeuasluasis
LY

pgnIaTrasIa At iunsatgidvlauazWaninTra0 i naose Ntz ne niks

'lﬂﬂﬂﬂ?ﬂ-wm zuﬂ'ﬂuLLmnmanu‘lﬂmmwumm TAATHLIANRND Y wummmnmmﬂaﬂaﬂu

i

]

ﬁ!‘lTIﬁILL’]‘ilﬁm.l'ﬂLLﬂﬂ@l’lﬂﬂuﬂNNﬂﬂﬂﬂﬂ’mﬂ’l'ﬂ’iﬁtﬂmﬂ’lﬂu mauumm (T4) NTe3ah

of

YN ﬂ'ﬂEﬂ"ﬁlNﬂ’ﬁﬁﬁmﬂ'}ﬂﬁTT’Jﬂﬂﬂ (ﬂ’TIﬁJLLﬂ DEUNIIRITIN t) Llﬂﬂfﬂ'}wﬂﬂ%‘lﬂ ﬂ%ﬁll‘ﬂ

.

.,wuﬁ'ﬂmmwm'lmlLmuammumﬂ F1INU mum’maauanmnﬂ Lwan manu’lm*m*m

F

s s

wuqum EIGHHLL'IJﬂﬂG]"I&Jf]ﬂT’IEMﬂH mﬂgﬂ Lngﬂuuwam'ﬁﬂ@n TIUTIN IR
Pl
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nmaaSydulavasuniasudeaniiuszo A ld 3 stos @a (Murata, 1969:

235-259)
1. maddndularisunanean manuds masigdvuladiarisfafiugan
LaensES9ly
2. MIFTNAONUEZAN FR0AIUNIFUTENOUVBINARNR®
:' [ [T (=4 .:i [~ .nl'd .ﬂ' [ r [ ) o
3. MIgzFmIRUNLAITaANEd JadussusAlininadaufoiininus
[ 1 F- | 1 (-1
NNEIUGN 9 ADINT L FLaie

naindvlevasnindsdussszmsszruininud wausead A MUTUNUT
INaTT 2 UNSNEaDEIIUN ANIILRL TS LR INSREFUMIMR LR I L S ol nilass
ﬁﬂﬁ@ﬁmnquﬁwﬁﬂmﬁmwﬁmnn’%aﬁamﬁm‘lﬂ (Daynard, Tanner and Duncan, 1971:
45-48; Hanway and Weber, 1971: 227-230; Egli, 1975: 21 5-219)

Fehr and Caviness (1877: 11) laudimaiadeidvlauaswamnisetauniag
wumudilgnaufionniifiufisudsentdiiu 2 womwdn fo szozmsegmediduuas
U (vegetative growth) uaz WUENTHITYNIUWILENIWUT (reproductive growth) Tuus

[ -] b = = 1 L iﬂl s 4=r
ArIzHzvan BidTusaumItuilinuztdan g aaT199 2.6 uax 2.7 ¢3il
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@1391 2.6 My muanzpzmastgidulanedrdunssly (vV-stage)

ﬁ ; LI T
sTa asrae HadIING
. =y N VR
VE Emergence  Txpzfituiiaalnawuiinfy
.:Jn:l ; ﬂ- 1 el e [ =l
VC Cotyledon  srazifiluiGnonisadluwdaananiunaslusssuaaslys
vauluSuafeanlidany
, i ol * 5 W v o a - Bl
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1Fpalng 60 luisnr R filanlaalasuuatis 0 2 4 6 8 wadidud ua:

ﬂmﬂﬁ 10 R5U

A S e o mah M ML ML SN G N N . N G o . mm Emm e mm mr W fR MR EE M m g N R MM m EE M M M EE M Em EE M Em Em R Em Em e m e mm e e Er mm Em ER Em Em Em ER Em am am am am o aw

- a4 om am am mm am EE B EE EE EE EE Em Em Em Em e s e R SN EE D SN EE ER EE SN AR I SN G BN BN EE BN EE BN B B W EE BN EE EE Em Em Em Em

MS F F.05
15.867 g.520 2.77
1.667

4.754

. m. EE Em o Em WS W WS TE W Em mm Er wm wm wer ver PP SR B SEE EEN EEN EEN BN EEN M EE BB BB BN BN O B EE B Em mer v Tw == i o mr wr Em o mar e —pr S S SR EE EE SE EE EE EE BRSSO EE e L AL SE S Em

Source aft
Treatment 5 79.
Ex.Error 18 20,
Total 23 199,
GRAND MEAN =
cV = 10.91 %
LSO .05 = 1.917942
LSD .01 = 2.627243

131.83333333333333

2222222222 EXEX 4222 AR 2R R R R R R SR A E RS ARER AR REEEL LR EEEEE &R

*

*
* DUNCAN'S MULTIPLE-RANGE TEST *
* FROELEM IDENTIFICATION = n_noge *
* NUMBER OF MEAMNS = 6 *
* EREROR DEGREE OF FREEDOM = 18 *
* ERROR MEAN SQUARE = 1.666666623 *
* STANDARD ERROR OF MEAN = 0.64549720 *
¥ 3
**tt**t*******tt-l--.lf-.i:-.Ir-.i-i--t-.I.-*-.I:-Jr-.i--lr-lrir*ir*'lr*t***i*ttttt*******t****
NAME ID MEAN RAMNEED AT PROBABRILITY LEVEL .01
T4 15 B
T5 13.5 AR
T3 11.5 BC
T2 10.5 C
T1 10.5 C
TQ 10 8

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME ID MEAN
T4 15
T5 i3.5
T3 11.5
T2 10.5
TL 10.5
TO 10

Fit
A

B
B
B

E

RANKED AT PROBABILITY LEVEL .05

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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Tealna 60 Tuteo: R, filanlagldfuyads 0 2 4 6 8 wlafidud uas
1loadl 10 N

- o W Er Er wm EEr - W WS W o wer wm mm mr e wer wer ol dhh mk PP SR N EE R oy ol S SN R BN NN N NN EEE BN EEN NN BEN BEN BN NN BEN BEN BEN BEN BN BEN NN SN BEN BN BEN BEN BN BEN BNr EEE NN BB M BEr MBI EEN BN BN Em EE B W E T

Source df 55 MS F F.05 F.O01
Treatment 5 1307.833 261 .567 24 .845 2.77 4.25
Ex.EBrror 14 189 _500 10.528 -
Total 23 1457 .3373 55-101

L EEN NN SN NN EEN EEN BEN NN BEN BEE BN BN BEN BEN BEN NN BEE SEE BEN BEN BEN BEN ES BEN BNE EEE B B EE B Er wer wer wer i ek SR SE SE SE EN SR ER GE R i - B SR SR EE SIS SR EE EE O EE D S S S S S SR SR S S S SE . T e -

53.33333333333334

v | = 6.08 %
LSD .05 = 4.820359
LSD .01 = 6£.603044
kR ke AT FEITAE R T E A E A F A A e AT A T A A HF AT EEEY Y
3 *
* DUNCAN'S MULTIPLE-RANGE TEST *
* PROBLEM IDENTIFICATION = height *
* NUMBER OF MEANS = 6 >
* ERROR DEGREE OF FREEDCM = 18 *
* ERROR MEAN SQUARE = 10.52777767 *
* STANDARD ERROR QF MEAN © = 1.62232685 *
* *
****it*i*t-.lr***i‘***ttt'l't*'l'-t-t-t-tt**i***i******t#ttttti*ttt**i*
NAME ID MEAN RANKED AT PROBABILITY LEVEL .01
T4 68 A
T3 55.25 B
T2 53.5 BC
TS 50.75 BCD
T1 47 CD
T0 45.5 D

MEANS NOT SHARING LETTER IN CCOMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME o MEAN RANEED AT PROBABILITY LEVEL .05
T4 68 A
T3 55.25 B
T2 53_5 B
TS 50.75 EC
T1 47 CD
TO 45.5 D

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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Beoslnd 60 luszps R, filanlagldiuyas 0 2 4 6 8 Wafiud uaz
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T N EE EE N EE EE N EE EE M EE EE EE M M- EE T EE M M EE W EE MEE M ME EE EE T B Em e mr e e wl T S G BN EE EN EE ME M N M M EE N M N N M EE M MR SN EE EE R N S EE EE M EE am am mm mm

Source af SS MS F F.0b F.01l
" Treatment 5 222253 612 44450_.722 55_.82% 2 .77 4.25-
Ex.Error 18 14331.382 796,188 .

Total 23 236584.?ED 10286 .295
GRAND MEAN = 720.7B08333333332
v o= 3.91 %
LSD .05 = 41,91977
LSD .01 = 5KT7.4227
Ak T et E A E T TN EEAE T E AR T TN AT T E X Tk XA T XTI n
* *
* DUNCAN'S MULTIPLE-RANGE TEST *
* PROBLEM IDENTIFICATION = area_ri *
* NOMBER OF MERNS = & +
* ERROR DEGREE OF FREEDOM = 1B i
* ERROR MEAN SQUARE = 796 .18786621 *
* STANDARD ERROR OF MEAN = 14.10840034 *
W *
e L L e E E E L E L E A E R R e EE R EE XA L R A2 AR R R AR R R X2 TR R A 2Rt s R ]
NAME ID MEAN RANKED AT PROBABILITY LEVEL .01
T4 $16.865 A
T3 736.625 B
T2 728.44 B
T1 b0 .195 o
TS b56.985 C
TO B25.575 C

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME ID MEAN BEANKED AT PROBABILITY LEVEL .05
T4 916.865 A
T3 T36.625 B
T2 728.44 B
T1 660.185 c
TS 656.985 C
TO 625,575 C

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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MEANSE NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

Source ok 55 MS F F.05
Treatment 5 412284 .782 82456 .956 50.934 2 .77
Ex Exror 18 29139.909 1618.884
Total 23 441424 882 19192, 386
GRAND MBAN = 1089.571666666666
cv = 3.69 %
LSD .05 = §9.,77491
LSD .01 = 81,8811
*t***it***t***i**t*iit#****iititi*i*t**itt*******ii*tit***i
*
* DUNCAN'S MULTIPLE~-RAMNGE TEST *
* PROBLEM IDENTIFICATION = area_r3 b
* NUMBER OF MEANS = ) *
* ERROR DEGREE OF FREEDCOM = 18 *
* ERROR MEAN SQUARE = 1618.88378906 b
* STANDARD ERROR QOF MEAN = 20.11767769 *
] ;]
***ttiiit****t*ttttit*********ttttt****tt*tttt*******i*****
NAME D MEAN FANKED AT PROBABTILITY LEVEL .01
TS 1294 .505 A
T4 1220.935 A
T3 1073.31 B
T2 1043 .48 B
T1 995 .,01% j=|
TC 909.785% C
MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
NAME ID MEAN RANKED AT PROBARBILITY LEVEL .05
TS 1294 .905 A
T4 1220.%35 B
T3 1073.31 C
T2 1043 .48 D
T1 595 015 D
TO S0G, 785 B
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e g e o e mm . EE g aEm . EE B Em o Em e e mm e vk b AN SR MM gE M M Em Em o EE Em EE R EE EE R Er W EE EE Em Em Em Em wr s wle FS SR SR SR EE R EE Sm LA SR ER SE SR SR AL ER Sm Sm S Em Em e

source Aaf 242 MS F F.05 F.D1
Treatment = 297657B.691 - B95315.738 109.57% 2.77 4. 25
Bx.EBrror 18 97789.492 5432.750

Total 23 3074366.710 133668.118

o mm mmr mr mm mm mr e mm wr wr wer e wr wm e = L BN SN BN NN NN BN BN BN N N M Em Em mm mm wr HF S R Em Em Em Em R S g S T R EE SN S BN ST EE N EE T EE EE B EE EE EE W Em Em O Em e o e T

LSD .05 E09 . 5017
LSD .01 149 .59981

L A RS L R R s E X 222222222 R 22222 AR R R Al il Rl sl
*

nmn n
=%
o
-ﬂ"‘.-
o

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION area_rh
NUMBER OF MEANS 6
ERROR DEGREE OF FEEEDOM 18

£5432.74551172
36.85358573

" mun

STANDARD ERROR OF MEAN

* 4 % N & % ¥

:
*
o
* ERROR MBAN SQUARE
+*
*
x*

kxhkkktrhkhkkkkhkhkthkrkrtdkrtdtbkrdrdkrkrhrrrrdrrrrthkbtdhkkkdkridirgkbddit

NAME ID MEAN RANKED AT PROBABILITY LEVEL .01

Th 2161.06 A

T4 2087.45 A

T3 1617.505 B
T2 1442.21 C
T1 1343.44 CD
T0 1258.375 D

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL .{5
T5 2161.06 A
T4 2087.49 A
T3 1617.505 B
T2 1442.21 C
T1 1343.44 CD
TO 1258.375 D

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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Sourge af S5 MS b3 F.05 F.01
Treatment 5 0.030 0.006 26.66 2.77 4 .25
Ex.Error 18 0.004 0.000
Total 23 0.034 0.001
GRAND MEAN = .7.500000000000001D-02
v = 20,00 %
LsDh .05 = 2.228448E-02
LSD .01 = 131.0R2581E-02
****tttt**t****i***ti'*ti"t'.t***-l'i:'-ki'**itttt*i**ttttttti***it o o
* +
* DUNCAN'S MULTIPLE-RANGE TEST *
* PROBLEM IDENTIFICATION = wpd3 *
* NUMBER OF MEANS = 6 *
* ERROR DEGREE OF FREEDOM = 18 .
b ERROR MEAN SQUARE = 0.000225040 *
* STANDARD ERROR OF MEAN = 0.00750000 *
wr +*
*k-.l*i-irtt'l".l:'t*t**t******t*i-*****#******iiit*i****i*i**ttii**it-lr
NAME iD MEAN RANKED AT PROBABILITY LEVEL .01
T4 125 A
T5 .1 A
T3 .1 A
T2 .05 B
T .05 B
TO D25 H

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME 1D MEAN RANKED AT PROBABILITY LEVEL .05
T4 125 A
T5 .1 B
T3 .1 B
T2 - 05 C
T1 .05 C
TC 025 D

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUONCAN'S MULTIPLE RANGE TEST.
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— e e e e e e e e e e e vk e wer bk B EF Y P O P B S D D D D WS S S B S S S e e e e e wr wr ch ek e e e e il e wer W - Y S A ER D EE D O EE SN SN O SE =R =S T .

Source daf S5 MS F F.05b F.01
Treatmentg 5 8.573 - 1.715 465.873 2.77 4.25
Ex.Error 18 0.066 0.004
Total 23 8,640 _ 0.376
GRAND MEAN = 1.341666666666667
Vv = 4.52 %
LS .05 = S.012951E-02
LSD .01 = 1234616
R R R R E E E Y r E  E E X XX XL 2 e 222 2 kA 2 XA AL XX 2 4 Rt ittt it it nl
* *
* DUNCAN'S MULTIPLE-RANGE TEST *
* FROBLEM IDENTIFICATION = wpds *
* NUMBEER OF MEANS = & *
* ERROR DEGREE CF FREEDCM = 18 *
* ERROR MEAN SQUARE = 0.003680%4 ¥
L STANDARD ERROR OF MEARN = 0.03033374 *
3 *
*******#***tittii*i*#***tttt*tit*t*tt****tt*ttti*ttttti****
NAME ID MEAN RANKED AT PrROBABILITY LEVEL .01
T4 2.575 A
TS 1.425 B
T3 1.25 C
T2 1.2 C
T1 .B D
T0 .8 [

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MILTIPLE RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
T4 2.575 A

T5 1.425 B

T3 1.25 C

T2 1.2 C

T1 .8 D

10 .8 D

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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T WEr EEE EEE EEE EEE B ES EEE EE EEr EEN EEN ESC S EE BEE EE S BEE BEE EE EE W e e e mer mm cwer wer b vl cee e e e wer wr ma aa ma aa a o e e IS B S BEE BEE BEE B B BN BEE BEE B S BN BN G BN BEE BEE EEE EEE BEE BEE B B e w

Source at 55 MS F F.Q0b F.O1
Treatment 5 74 .643 14,928 36.362 2.77 4 .25
EX.Error 18 7.390 D.411
Total 23 82.033 3.567

TE W W W OB T EE EE I I T S T EE S EE T EE I I I IS EE B e e e e W i e e S m o aam am - — e —F m e wT e omr T mn R v i e o e aE T T IS T O O S T T I e e e e mm wr b — b

5.533333333333334

cv = 11.58 %
LSD .C5 = .9519115
1L.SD .01 = 1.303951
I F X EEEEEESEEELAEL L R E R R A LS SR AR AR R EE AR R AR RS RS RERRRRREERERERZE,
* *
* DUNCAN'S MULTIPLE-RANGE TEST *
* PROBLEM IDENTIFICATION = wpd6 *
> NUMBER OF MEANS = 6 *
* ERROR DEGREE OF FREEDOM = 18 : *
* ERROR MEAN SQUARE = 0.41055474 *
* STANDARD ERROR OF MEAN = 0.32037273 *
* +x
Ak TRk Tkttt itk kR EX AT kR irdrikd
NAME ID MEAN RANKED ‘AT PROBABILITY LEVEL .01
T4 8.075 A
T5 7.9 A
T3 4.9 B
T2 4.375 B
T1 3.975 B
3.975 B

TO

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME 1D MEAN RANKED AT PROBAEILITY LEVEL .05
T4 8.075 A
T5 7.5 A
T3 4.5 B
T2 4,375 B
T1 3.97% B
TO 3.975 B

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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- NN BN SN BN NN EEE EEE EEE EEE TS EEE ESr IEE B EEE B S EEm e e e —y— Al NN AL SN SN SN SN SN BN BN BEE BEE SN BEN SIS EEN S BESr DI BEE BEr BEE BEE BEE BEE GESr BEE BEE BEE ESr SN B BT B I WS TN TN BEE B B B B B e e e e mer ol e

Source df S8 ) M3 F F.05 F.,.0L
Treatment 5 134.407 26.881 86.285 - 2.77 4.25
Ex.Error 1B K.608 0.312

Total 23 140,015 6.088

SN NN SEE L S SN SN SN NN SN SN N L SN BN SEE N SEe EE Eae e e e ws s ek e B B S A M R S S PR DN SEE SEE BEE BEN BEN BEN BEN BGN BNE BEN BEE NN BEN BEN BEN BEN BN B B e T T wer e s e e e mr wer wr ws wd v SN am .

5.145833333333333

cv = 10.85 %
LSD .05 = .8292004
LSD .01 = 1.135859
Ak kT hkhkrdkhkkddt T rrrdr ittt bttt kit hid
* *®
* DUNCAN'S MULTIPLE-RANGE TEST *
* PROBLEM IDENTIFICATION = wpd7 *
* NUMBER OF MEANS = 6 *
* ERROR DEGREE OF FREEDOM - = 18 *
* ERROR MEAN SQUARE = 0.31152788 *
+ STANDARD ERROR OF MEAN = 0.27907342 *
* ¥
L 2 e LA R R X kR XX A2 X2 22X X232 2222222 A R X A A RA L LS EESEEEES N
NAME ID MRAN RANKED AT PROBABILITY LEVEL .0l
T4 §8.725 A
TS 7.9 A
T3 5.1 B
T2 3.15 c
T1 3.075 C
TO 2.925 C

MEANS NOT SHARING LETTER IN CCMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
T4 8.725 A
Th 7.9 A
T3 5.1 B
T2 3.15 C
T1 3.075 C
TO 2.925 C

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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Source af 55 MS F F.0% F.O01
Treatment 5 1647 .452 T 329.490 %3.769 2,77 4 .25
Ex.Error 18 110.303 6£.128 :
Total 23 175%.785 76,424
GRAND MEAN = 9.879166666666665
cvV = 25h.06 %
LSD .35 = 3.677627
L5D .01 = 5K.037701
t***ttttttt**tt***titt*****t***t*t#t********iitt***tt o
- *
¥ DUNCAN'S MULTIPLE-RANGE TEST *
* PROCBLEM IDENTIFICATION = wpds *
* NUMEER OQOF MEANS = & *
* ERROR' DEGREE OF FREEDOM = 18 *
* ERROR MEAN SQUARE = 6.127921E58 *
* STANDARD ERROR OF MEAN = 1.237731932 - *
* w
****tt**tt*it*****-.Iri--t-t-ti"tt*t****i*****t*****i**itttt**ii*tt
NAME ID MEAN RANEKED AT PROBABILITY LEVEL .01
T4 26.6 A
Th 14.25 B
T3 5.4 C
T2 5.15 C
T1 4.2 C
TO J.675 i

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME

T4
TS
T3
T2
T1
T0

1D MEAN
26 .6
14 .25
5.4
5.15
4,2
3.675

A
B

C
C
C
C

RANKED AT PROBABILITY LEVEL (5

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.



x
AT N.11

117

malanzianuilnunmasiifsonimitnuansduluszo: R, 7090

wr F- | 1 A L P [ B
mﬁmwufrnualuu 60 T’I]Jﬁﬂl[ﬂﬂ‘lﬁﬂ.lﬁﬂf]ﬁ 02468 1)afidud uas

1eadl 10 nfu

-———-H---————---———-—--————----ﬁ——----rl--—-———--————--H-h————q-_———-h-—--

sSource df 58 MS F F.05
Treatment 5 T 1.675 0.335 12.433 2.77
Ex.EBrror 18 0.485 0.027
Total 23 2.180 0.094
GRAND MEAN = 2.55
v = £.19 %
LSD .05 = ,.2438824
LSD .01 = .3340486
*i’ti‘***t#*t**i*i*t**iit******t****i***itt***i*tit*tii’***ttt
= 5
* DUNCAN'S MULTIPLE-RANGE TEST *
* PROBLEM IDENTIFICATION = widl *
¥ NUMBEERE OF MEANS = 6 *
* ERROR DEGREE OF FREEDOM = 18 *
* ERRQOR MEAN SQUARE = 0.02694435 *
* STANDARD ERROR OF MEAN = D.08207367 *
o %
'.l"l"l'*‘k***i‘ttt**ttt****tt*i***t***t*ttt**#i*it***ttt**i*i*t**
NAME ID MEAN RANKED AT PROBABILITY LEVEL .01
T4 3 .15 A
T3 2.8 B
T2 2.65 BC
T1 2,475 BC
TS 2.45 BC
TQ 2.375 C
MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
NAME I MEAN RANKED AT PROBABILITY LEVEL .05
T4 3.15 A
T3 2.8 B
T2 2.65 BC
T1 2.475 CD
Th 2.45 D
TO 2.375 D

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

Source arf 58 MS F F.05
Treatment 5 9.055 1.811 13]1.9552 2.77
Ex.Error 18 G.247 0.014
Total 23 _9*302 C.404
GRAND MEAN = 5_.375000000000001
oV = 2.18 %
LSD .05 = -1740455
LSD .01 = .23B4117
**ttt******ii—iit#*tt**t-l--ti:l-:l-**it***ti*i#******tttt***i—iitt-1-
Wt :
* DUNCAN'S MULTIPLE-RANGE TRST «
* PROBLEM IDEMTIFICATION = wttda *
* NUMBER OF MEANS = ] ¥
¥ ERROR DEGREE OF FREEDOM = 18 *
* ERROR MEAN SQUARE = 0.01372472 *
* STANDARD ERROR OF MEAN = 0.05857627 *
+* *
i*ii***t***iitt**tt****tt*t*t***ttiti***t*****it*****tti*tt
NAME D MEAN RANKED AT PROBABRILITY LEVEL .01
T4 £.3 A
TS h.925 B
T3 5.575 C
T2 5 D
T1 4,925 D
TO 4.525 B
MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIELE RANGE TEST.
NAME ID MEAN RANKED AT PEOBARILITY LEVEL .05
T4 6.3 y:
Th 5.925 B
T3 5.575 C
T2 5 D
T1 4 .925 N
TO 4 525 E
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mﬁaaﬁuﬁrﬁuﬂﬂﬂ 60 ﬁﬂgn’[mu'lﬁ%’ngmj’a 02468 1dasi9ud uas
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—-ﬂh————-———d-.----l--—-i—-—--—————.————.-........._..-_____-.-..._.________.-_._.q_.._._______.......-uu._.._______

MS ¥ F.05  F.Ot
15.404 150.588 2.77 4,25
0.102
3.429

—————-ﬂ--———'———————-—qﬂ-ﬂ--——-—————————a_--_-__------_J.-_____-.-.-.‘.*__--____--_-

Source df - 55
Treatment 5 77.020
Ex.Error 18 1.841
Total 23 78.861

GRAND MEAN = 10,225

Cv = 3.132 %

LSD _{05 = LATE152]

LSD .01 = .6508747

LA R R A SRR L iRttt AR R R R R R R R E R R R R E R R E R E R R R R R AR R

&*
x
*
*
*
*
*
*
]

NAME

T4
T5
T3
T2
T1
T0

DUNCAN'S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION
NIMBER OF MEANS

ERROR DEGREE OF FREEDOM
ERROR MEAN SQUARE
STANDARD ERROR QOF MEAN

Tkt dhbrhtdkrhkdrtdrrrkrhkhrdthdk kit kb kkrrrrThrwwrdrtdrsd

1D ME2AN
12.8
12.35
10.375
9
8.5
B.32%

B
C
C

C

W
*
= wLtas *
= E *
= 18 *
= 0.10229237 b
= 0.15591589 *
*
4

RANKED AT PROBABILITY LEVEL .01

MEANE NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME

T4
TS
T3
T2
T1
TGO

ID MEAN
12.8
12.35
10.375
9
8.5
3.325

B
C

D
D

RANKED AT PROBABILITY LEVEL .05

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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S5 MS F F.05 F.01
321 .577 64.315 45.663 2.77 4.25
25.353 1.408
346.930 15.084

R R R M e Em o S o mr Em o R B oy e mm mw Em s e h—————-ﬂh—-———l-r-——----——-.—.-H--—-—-a----—————.--—--—————.-—-i—-—--——

Source df
Treatment 5
Ex.Error 18
Total 23
GRAND MEAN =
Cv =
LSD .05 =
LD .01 =

13.59583333333333
8.73 %
1.763136
2.415186

'h't‘l."l".i't't****i******i***‘l‘**i*******i***itti‘****tttt**itti‘****

*

o % & ¥ 3 ¥

DUNCAN'S MULTIPLE-RANGE TEST
PROBLEM IDENTIFICATION
NUMBER OF MEANS
ERROR DEGREE OF FREEDOM
ERROR MEAN SQUARE
STANDARD ERROR OF MEAN

*
*
= wttds *
] E >
= 18 *
= 1.40847683 *
= 0.55339631 *
*
*

**ti“l‘*****tit****ti*****t**'##***it#****#****ttttt*i'l"l'****t

NAME

T4
Th
T3
T2
T1
TO

ID

MEAN

18.9
18.55
11.675
11.425
10.9
10.125

RANKED AT PROBABILITY LEVEL .01

Bl

oW W

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME

T4
TS
T3
T2
T1
TO

ID

MEAN

18.9
18.55
11.675
11.425
10.9
10.125

RANKED AT PROBABILITY LEVEL .05

T
n:mtnuzw

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

Source df sS MS F F.05
Treatment 5 ' 243.665 48,733 96.026 2.77
Ex.EBrror 18 9.135 0.507
Total 23 252.800 - 10,991
GRAND MEAN = 7.775000000000001
CV = 9.16 %
LSD .05 = 1.058349
LSD .01 = 1.449751
I  E L TR E R EEF P EFEFEFFEEE E X E AL E S A EEEEEEEEEEEEEEEEEEEEEEREERNEEJENS.
* *
* DUNCAN'S MULTIPLE-RANGE TEST *
» PROBLEM IDENTIFICATION = wttad? >
* NUMBER OF MEANS = 6 *
* ERROR DEGREE OF FREEDOM = 18 *
* ERROR MEAN SQUARE = 0.50745940 *
* STANDARD ERROR OF MEAN = 0.35615497 *
+* *
R LA EE EE E E E X EEE LT E X R E R E R R 2 AL AR R R L A A RS R EERE L4 AR N
NAME 1D MEAN RANKED AT PROBABILITY LEVEL .01
T4 12 A
T5 11.925 A
T3 8.125 B
7o 5.25 C
T1 4,925 c
0 4.425 C
MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
T4 12 A
TE 11.925 A
T3 8.125 B
T2 5 .25 C
T1 4.925 C
T0 4.425 C
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G chr g B bk o wm e s e Sy o o EE W m R Em S - o b e Em e WM E EE EN O MR p o ey e e e e o e = o e e ==

Source df 58 MS F F.Q05 F.O01
Treatment ' 5 1986 .368 397 .274 62.904 2.77 4°. 25
Ex.Error - 18 113.679 6.316
Total 23 2100.048 91 .306
GRAND MEAN = 12.48333333333334
Cv = 20.13 %
LSD .05 = 3.733492
L5D .01 = 5.114228&
it**i—ttt-.l-titttt*t**t*iitititttt*ttt***itiitt***i*****ttttt*
n *
* DUNCAN'S MULTIPLE~RANGE TEST *
* PROBLEM IDENTIFICATION = wttdg *
* NUMBER OF MEANS = & *
b ERROR DEGREE OF FREEDOM = 18 *
o ERROR MEAN SQUARE = £.31550741 *
* STANDARD ERROR QOF MEAN = 1.25653382 -
* +*
TRk Rk khkrxkrdrrrThhrhkirkkktktdtrthkkkr kb rrrrrrtrErrrwrkdrrrttrt
NAME D MEAN RANKED AT PROBABILITY LEVEL .01
T& 11.02k F:
T5 16.825 B
T3 ‘7.825 C
T2 T.275 -
Ti 6.425 C
TO %.525 C
MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
NAME In MEAN FANKEEDR AT PROBABILITY LEVEL .05
T4 31.025 A
TS 16.825 B
T3 7.825 C
T2 T.275 i
TY 6&.425 C
TGO 5.525 C

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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Source ar Ss MS F F.{05 F.01
Treatment 5 10823.708 2164.742 19 34% 2.77 4.25
EX.Error 18 2014.250 111.903
Total 23 12837.958 558.172
GRAND MEAN = 26.79166666666667
cv - 39.48 %
LSD .05 = 15.71562
LSD .01 = 21.52763
**i‘**************i*****ti********i‘*****i‘*******************
w +
* DUNCAN'S MULTIPLE-RANGE TEST *
* PROBLEM IDENTIFICATION o n_pod "
* NUMBER OF MEANS _ e .
" ERROR DEGREE OF FREEDOM - 18 - x
" ERROR MEAN SQUARE - 111.90277863 "
* STANDARD ERROR OF MEAN . 5.28920555 *
x* +*
i********************ti‘**i‘******i‘**‘I.'*****i‘i‘***********i****
NAME . D MEAN RANKED AT PROBABILITY LEVEL .01
T4 69 A
Ts5 19.5 B
T3 15 .25 C
T2 13.5 ¢
T1 1225 c
TO 11.25 o

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE THEST.

NAME 1D MEAN RANKED AT PROBABILITY LEVEL .05
T4 69 A
T5 39.5 B
T3 15.25 C
T2 13.5 -
T 12.25 -
TC 11.25 C

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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cource af 55 MS F F.(05 F.01l
Treatmenkt L ¢.333 0.067 1.082 - 2.77 4.25
Ex.Brror 18 1.108 0.062
Total 23 1.440 0.063
GRAND MEAN = 1.941875
Cv = I2.77 %
LSD .05 = ,36851&5
L5SD .01 = .5048027
AR B E R SRS A RS S SRR R R XL ER LR EE A0 E R LSRR SR AR R R R 2 A AR E R R L
* 4
* DUNCAN'S MULTIPLE-RANGE TEST ¥
* PROBLEM IDENTIFICATION = I_sead *
* NUMBER OF MEANS = & "
* ERROE DEGREE OF FREEDOM = 18 ¥
* ERROE MEAN SQOUARE = 0.06815306% had
w STANDARD ERROR OF MEAN = 0.12402690 *
* *
A S AR A A RS EE RS A AR LA ARl IR R LR R R R A R Y R R L R R R R R,
NAME ID MEAN RANKED AT PROBABILITY LEVEL .01
Th 2.08975 A
T4 2.07875 A
T3 1.95825 ya
T2 1.88925 A
T1 1.852 A
TGO 1.77325 A

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME iD MEAN RANKED AT PROBABILITY LEVEL .05
TS 2.058975 A
T4 2.07875 A
T3 1.95825 A
T2 1.88925 A
T1 1.852 A
T 1.77325 A

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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AONWN Aaau aaéln 1 8 ADNTENNI
T, 11.25 1.773 0.078 6.223
T4 12.25 1.852 0.082 7.441
T, 13.50 1.889 0.090 9.181
T, 15.25 1.958 0.103 12.30
T, 69 2.079 0.132 75.74
T 39.5 2.100 0.127 42.14
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