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A Study onthe Effect of Bio-TZ on Growth and
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ABSTRACT

The objective of this experiment was investigated the ratio of Bio-TZ on yieid of
straw mushroom. The randomized complete block design with 3 replications and 4
treatments was used in this study. The treatments consisted of Bio-TZ solution ratio O ,
0.5, 1, and 1.5 milliliters per water 1,000 milliliters.

The results of this experiment found that the production of straw mushroom on
ratio Bio-TZ solution 1.5 milliliters per water 1,000 milliliters was the highest yield of
straw mushroom (average 2,664.33 grams per square meter) and the production of straw
mushroom on ratio Bio-TZ solution 1 , 0.5 and O milliliters per water 1,000 milliliters
wers 2,385 , 2,338.33 and 1,922 grams per square meter respectively.

From statistical analysis of variance found that the yield of straw mushroom was

significally difference.
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A Study on the Effect of Bio-TZ on Growth and

Yield of Industrial Straw Mushroom Production
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Class : Basidiomycetes

Subclass : Homobasidiomycetes

Series : Hymenomycetes

Order : Agaricales

Family . : Amanitaceae

Genus g Volvariella

Species : Volvacea ( Bull ex Fr.) Sing

Variety : masseei Sing

Common ; Straw mushroom, Paddy straw mushroom
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7. amilamles (Chlamydospore)
A s o [ 4 o Jed o & o 9 =] ad A ]
fia alvdminvneiuionriianils wanadulovesda TunsdifduleGuun
o { ' 4 ! g
drluanmueadoniilimuzen  misundmvessad ludulovvzgnade iy §
Q 2 1 L J 2 :’
dnvaizdoudunan dwulngiingaadniuluassdtlareveuwad Hthiwaludinunu

Apgnunden uazamnselifiaegladwggluanmuadeud liminzaw

T Irang

wiavhadadluiaifineesdiauuy Primary Homothallism #929955 nueufiaudas
wiafszuanatenuly udawndseiszeemsinsyaula &l Ao Aayan, 2537)

L aenMaiinsyfuiiuga

2. uuidion fleguufumaduesay

3. alesiivgann wudden wozlfallmwusseme

4. muenesailes Wemlesanegluififionmuindenfiviangau

5. dulofensnaded wiaduleduil 1 1 szqruriseenifiumady wiediuf
fu um’azs«m5ﬂzﬁﬁqmﬁﬂaeégaud 2-30 Hu (Wawiindueziiies 1 Su)

6. duleduit 1 Fewmsaddurienauiuld snsaudrdushuduledud 2
(Secondary mycelium)

7. duledud 2 wﬁmm?tyLﬁuim‘;fam\aﬁﬁuﬂn uazuaniafateanivily
d’mﬁm?aﬂwﬁffﬂzgﬂuﬂ«fluwa5 Lﬁ"mﬁu‘laﬁmqmﬂ‘luuNdmmam’r’u‘lmzﬂmTﬂﬁu&‘lu
Kraaang maﬂ%’{:mmﬁﬂﬁﬂdeﬁusﬂuqﬂeﬁ iFen Swollen cell

8. 910 Swollen cell WidustTmismnuosfinnay Tihmmd annsnog
Tdl1d Soni1 aaiileated

0. denmiilaaveindumnegluanmundeniimnzaudonds Arzsennduind
dledudl 2 anudn

10. yrisuduveswendia Tasmaswiveuduledudl 2 fugydu Tadufudausi
TN

1. aomagudlugilly lusze elongation
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Wlgveatiania il 3 ¥iia fe

dnuazasadulodiavhanisoandu 3 Uszian Ae dyan, 2537)
(1) @lgunsn Primary mycelium)  ShuduleiieSgeoninen Basidiospore

b [ 4
Wulewniifitiundoaiesduder (haploid nucleus) waiduloesimisiu

@ dladuiaes (Tertiary mycelium) Shudulefidaninnssmdaveadule
Susn dulewniweidunieon 2 su (dikaryotic mycelium) mM3saudrveaduludiavi
Pannaesmern sesaiunan homothallic Heenmsawannliliiuseniiala Lﬁu‘lﬂifu
’v’iﬂm%m‘s’tytﬁ‘uTnlfs"umznu‘uuﬁuninﬁu‘lmfumn wenviniu iduleduiiaesensiims
@519 chlamydospore Felimismunuuonsiunlé mlai'mnf':msmqaaaﬂmuazﬁ'mm"lﬂ

dlusentiald

C’I 4 40’ o Qs .
3) wulsVufiony (Tertiary mycelium)  hudulendasriumiu  waziims
4
o [ 3 o
azaueins niniusewann iy Fruiting Body vSeaenifindelyl Tussezusnaantiiadl
T v oo o A dwl & 1 o3 1 1 v oa
YaWhAUAIGUYYR Benszeziidl pinhead @Bl aonmAssvselngwhnuanszay
1 4 8/
] ~ v [} o o
Bunszoziiil button uaznSgpAulndely Huszergilld (egg) nmiu anifinsziinda

. g o a { oA
(clongation) uazIzARVUINABNEEn WeawTgdy launeelimsaivadesiasunon
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Heduiinadienmsindanfivinveuriar

nsfidiavhezioouay Taldauo: Wnardnge Suegiutledoiidny duwelud
@lgan, 2532)
1. 51901115 (Nutrition)

11 59M3ueu (Cabon) laeUnauds msonzitavheinldundensvendi
lisdududounmin uasnandavediafesuandeiullawInssafrevssmiveu nan
flo wnasveusglugdamsiSdeuiisnusmsfiduladavheezdenld wu $ide0 wowdn
Hdfaztos usmnmiveueglugUiiiaerlU1#86e vy waglas udunzihmmnn
Wulevesrtafszvunniuuag Wnondags

12 luTawy (Nitrogen) iavhahufafifTusfuqenn #eluTasnouddhs
sqesnilszaouveslisdu 16% oy msSaudnTaveadulowia sdvserdelulasiu
Fuemmsnddgdan Tulannidarsai i 9ad o Wulasouiegluplues
dunsdms wu wileu nseeeiiludiee wemhsitu Fadau dudu

13 ndeus  nguveundeusiiianndesmsin (Macronutrients)  18ud
Woaresa (°) Tiluamdoy (K) fwedu (S) unaon (Ca) uazuuniliFoy (Mg dwd
iHafoan1siies (Micronutrients) TauA Tududidy (vb) Tuseu (B) nesuas (Cu) uuemile
(Mn) §enzd (Zu) uazdy g

1.4 Safiuuazeeiluy nnnsAnymanesnyd Sa1lunan Thiamine Aiwa
dludas 05 wn. dedh 1 Ans fionsnadomsiunanaananiiaiiudug daums
naaeu lneldaes luudvyiind19q 15U gibberellic acid, kinetin, IBA lusasidiu 0.001%
WU gibberellic acid 1AwalumssamsnSay@ulaveafiavhe  lusazees luuiivwiia

A -t o a a <&
DU UG 11'%\1ﬂﬂ15m5mlﬂﬂiﬂﬂﬂiﬂ"ﬂﬂ‘n

2. qmﬁqﬁ (Temperature)

wave dudiaiidesnsoungiseudngedmiumsnSydula TnonAgangl
evi 2438 ssrwaidon i assenvesatesnmsiigau laveudulouazaenause
w3y Tnl8diuesned udlugamgifidind 15 esrusafud nie geniu2 ssmaden
ﬁ#mzaﬁué’umwﬁ?anwgamm?tytﬁnTma«ﬁuimﬁm\ha qumgiifivanzaudentsniey

@ulaveuianenasegsendn 30-35 esrusafon
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& . e
3. AU (Humidity)
Ay = o _w 4 L) a =1 ¥ 3 3 4
anuulianudAgdemseigau Taveuianednun  Audnsienvedayss
a a = o § 4 ¥
massgdnTaveadule  msfarenuazmaeSguemeniia  anwFulimnzaudens

wigudan Tnveurtan1enasegisning 65-85%

4. ©INA (Air)
¥ ¥
waszezvsamssydulnveaiia  auudusdesmsoimealunswielaiedulae
mWizednBsIzezveIMsa ez ases Ay Tavsmoniiia 9INNIMIARBINLT S2EZNS
o - o 4 o 4 ' g ¥ A
Wiy Taveudule  minldanvesmamiveulasenledgunimssomadndes Ao

. = : 2
Uszanm 0.1-02% s ldidulevoadtanigmeduanuenuasiiarad 1A58edu

5. uesEar g (Light)
) b4 v
wesnnmandaduwandesas liiaae IsWaantolumsduasieivaamiiou
fufieiag 1t udueeaeffinnuddgisieluadhe fuiting body vesdia edlsfaw

v
Fudavihe 185uuasananntuly s ldaentialidad) nseddald

sanuilunsa-aa (pH)
g L5 o
asgadgue sl lumadueudia linavSedesiivegiuszduvesnnuiiu
£ 4 ]
NIAUAZANYBIMASE I anwpHAmN I audemseigdu Tavoudinwhs  adveg

LHIN 6.8-7.8
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14
1. wowtave TumsudnSedowdiuly idulsvesmenifiansiiivn uaslidhume
neorwediuldda
y 4 a a A A o v ) A & =
2. fouFoia arslinauvenveuioria uasdes liflinduvewenTwily wiell
Aaumiiu
§ 4 a v 4 '
3. floudeid szdesliliFeqaunidosnsduilaeutiu wu 11 5 91dy
a0
ﬁl d’{ = dw A 1 24 A Y 14 d%’ [}
-4 fewdemrsiianusuimanzan Liune flen vSewdutull ueedoudela
aisfiotgnu 10 Ju visnnduledududoudondin
1 4 v ]
5. foudomtareia asliduloilinade aanivlaales Ndnuuzduga

3 é @y d’ r 1] U
flan Fihaa viofany Fulludovausveuduleiid uazuansinduleludundu

Tsnuazfingvaarviaa

Tinuazdagiandiny TRun (nquiiudininynas 4,2538)

1. J9¥in (Weed fungi)

o < o T o 1 a & y o o

Snianinsundguisiuiudievheiidi fe fadmTedth (Corpinus Sp,) itn

i 4

winil weuigmwneuiavhs  uazwSauladwnlszina 56 Su feenaenuds
o o dwd' 4 A < ﬂ £ o [V | o nw °
Inaawiniide Tadunezuny  uazaeninszeeiiuniingr  Fuwiesiatiganioinn

sulsenmuld

X
2, (Yo UNANNNIA (Sclertium sp.)
&‘ y ] [} { o ] o
Weswandl dawulugamnduriedn Adulsaddunh Sdnuazdluwiandio
L4 1 (-3 .73 3 A 1]
Wiafnme F9Gend1 sufladnma aeiu madeneduine  arsdenviesdanludu

o [] ﬂ’: e & § 4 o [
Tsndrduninmz vl dissnndeswanil sswigudomsvsaiiavs
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3. Tsand1 (Bubbles)
d’m‘lnqjtﬁamnﬂnmnaqﬂm’;ummﬁu“lﬂ ﬁm’ﬂﬁtgmmﬂﬁﬁm?msﬁuIn‘lé’ﬁsmz
fnl¥iagfiidmznimdy  Smuhiilsashszualdifuduiinhie  weensfunasdn
i linos IfimumAeveudiaandegiuunias mrrdndiandieeznh uashidide

wuafiseunsszunld

4. 15 (Staw mite)
& ad a oy e @ et o et
Tswantl T¥ememenid Trophagus dimidiaes St lshfivuadn den
b4 ] 34

wmaes weuduldnn Heufihaaeniiduvdwazinlsyilall annsandyuazsunswug

B 14 = = o [T Y i A
BalunSnuniug fuduladesazdunidlagiiuems siafusenidafiivinadn &
] o ¥ ar v a
Aeanu@evy wazanuiimglddmzdiaedunn astlesfuldldoqu wiemailsh

1] [ k] v - A 1 ]
TufiRuandefanudouianenidia e lyldasmiiandslussnifia

5. ua dain
VR ] ﬂ Qs =1 Ao w =Y 24 nw LY ) =3
HUAL ‘Hﬁﬂz‘llﬂﬂlﬂﬂﬂ']ﬁﬂﬁ1ﬂiu‘5uﬂ'ﬁu€ Wﬁ'12’,lmﬁ§1WQﬂu"lfﬂllﬂﬂﬂum’u‘lﬂlﬂﬂ 13

flosfuldldnshuuasiianiu niswyadessouq USnafitnzdian1a

AamInNe1Msveian

qusmeemsveudialaetag Tl Wiassdindeusgandidngs 2 vh HlusAug
dedeudusnsiiesy Tusiana lleedeulsmamrsia Temowe Topsin Hegaely
msdevemts Wueiisnmaufidulsawmon weeduewnsiimunedmivauiiaani
dnmennndl dimeel Folic Acid FasmunTsnTafiane Smnlimizde uasdnmmde
1a5a

uanmm’fmr\mﬁmswﬁmﬁm%tnmm%’sﬁmﬁnﬂmﬂuﬁﬁmmmlusﬁﬂvh»: Wy
H1 wiavhsfla1s§man Cardiotoxic Protein §oAd1 Volvatoxins Hfaueruiialumistiosfiu
nmeSgdulauasnismeleveasaduede Aifund1 Enrdich asciyes tumor cells  (Lin et
al,2517) msf:é'aﬁﬂmﬁuﬁﬁda¢?1ul,§e"l'a§'ﬂﬁﬁ11?’1’&5915?1Wn’iﬂiﬂqj (Inflnenza  virus)
utmmnﬁé’i«ﬁﬂmﬁuﬁ‘ﬁhmsaﬂﬂm"lmﬁu"lmﬁmﬁaﬂ'lﬁ'ﬁ"m Taerhausmiusznan
Volvatoxin A, Uag Volvatoxins A, dumstuduimnuilnarevndulszd gm

i |- v o L4 A
e luiuludulafiagde lsava lesgypauaymel/lufiga
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= L4 1 o 3 a = =]
NNNTAATLY farmnemsveurasluszezaes veamaniguay lavearann

[ = ~ [ [] LY 2 "4 ) a
nud e nlguamNsmsuana Ny FSunavesns lulamsneslunniigaluszses
[ ] = P

aongunseszezly (ege) dauiSumlistuveufiavicluszezdianseagu (button) Tun

= t =1 (] 18 o o ~ 2
figa veelsiaw dszansuduinaiiouSinlsemumaluszezaenguanniiga suraly

- o [V ' [ 1 A & 1
szazaengueziinnd lulawmsn wisou uazusmg gendwiavhsluszezdus degamng

9
asveuiiannlszaeudaodiudie dedl (yayds, 2537)

ATNEU (Moisture) 90.1% veaiminute
T1l5@Y (Crude protein) 21.2% wostimrinute
lusiu (Fat) 10.1% voshwninule
15 lu'laasn (Carbohydrate) 58.6% woaiminus
iilele (Fiber) 11.1% oty
181 (ash) 10.1% yaaiminuds
W99 (Energy value) 369.0 Kcal/200 gm vesiminute
Thiamine 1.2 mg/100 gm yonimiinus
Riboflavin 3.3 mg/100 gm yoaiminute
Niacin 91.9 mg/100 gm ynaimiinuls
Ascorbic Acid 20.2 mg/100 gm soaniminuds
unaIwey (Ca) 71.0 mg/100 gm yosimiinuie
Woavesa () 677 mg/100 gm yoniminuds
man (Fe) 17.1 mg/100 gm wyogtimrinuts
Twifow (Ca) 374 mg/100 gm woaiminuts
Tilsunendoy (K) " 3,455 mg/100 gm yoaiminude

nsaezdl 1Y (Amino acid) 16 wiln



faA M IMIvBuria NanvesAenguUATABN I

mslszney ARNgN
Fiber 1.122
Lipid 0.529
Protein 3.125

Sugar 1.097

ABNUIH
1.214
0.582
3.470
1.097

16
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maiziviar U ugAMnnI TN

nsmzfavhagammnssy viemawziian1elulsaSeu(ndoor Cultivation)
U ' { 1 ), & =y y o
Wuhdudimamezifenefithauleisasnil mamngdiavhadimsil fwzaansody
14 ]
gaungiuasanuyulimnzaudemsnsadvlnveadianeld  Jehldnandanldgenth
] Y aa 4 o dw ¥
msmzitanediediiasaunn mamziavhawugaamassudiumsmeidesls
b4 Y a 4 r v 3 aQ L)
anuimdidinnmans  sazmanzasunuinddunaelunadunouvessmsndgdula
& o o A o W o a o
wnsgvufasenuaziufen mnzdmiumawzdavhaliue @ mngmawzdianig

3 4
aedsiidesnsugemnih ligniseei ldifewevianua 14 dgan, 2532)
qungreIM st IsTiauLLgAmYN S TN

G ] v - Y
1. e hiswsedsswaglaa (Cellulose) ungisisaglad  (Hemicellulose)
& o F 4 Qs g a S ] ' ' o t Yt @
1A Tasasseirfludesorfodoquiunidinseddeteownasnanivuadnas  uag
F4
@earhsszannsmi i id lumseSadu Ta'ld
o o o 4 Ay aﬂy a e g
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wannuduleludiueen drdleondioulos aeniiarieny Tndhuas laieuysel
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Wulelifiuseniialdesd  Velldisannuasaiedenszqulmidulominudinuie
579 Fruitung Body uagsimun lilfluneniiaficsel
A =} J ] a oA = 14 ad
5. esnnma luudazdvesmaeiguanle  danudesmsguuginvung
[ o g P ¥ ¥
auuand1eiu - mamzmavhawugasmnssy Huiimsfirunsemuquanmnadeni
mnzaudemaeigan Tauazasiannveudulelifiusendiald  namsAouisssuna
=1 v =3 [] a a 9 Y [ [ [ dy
vourans wud mavhsluudazszezvesmsiSyau In desmsgunglinansdieiu deil
1 4
—szoz 14 Jundsldige lavhsAssmsgangligalunswSy@ulaveudule
b4 1]
zozil QUUQUNMINZANAITOYSENIIN 30-34 BesrIsaITYn
o < =3 4 ag *
- JzoY 5-6 wAsnnwMia Wavhedesns guugiidnhszezusnilssuny

2-4 AT

1nna3o



18

- 5202 6-8 Ju nfawmnmnziia guuginlshinisesusmlbsie 24 e

maden uszezdl Mavhedesmsuraezaaduedann dmiusetums
Aannmsveudulelidfuasnifian

6. mamzarhaugaomnssy asofinaugy anmaruiiinsa-ae (pH)

Tmnzaufuanudosnsveuda’ld analnd pH fimunzaudemsieigiu Taveudiare

asegizvin 6.5-78 udluszay pH 72 duszduitiadwldnandagega
¥ G4
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Han1inaaed

) o M a o
wamsansuLSauismiminanvesnanaaniavhs
Y ) a :l ' &
nANsAnE  sasmmnudyduvesasazatelu le-Rusanmngaudemsmzisia
Wauuugaamnssy laglddasnanududusesmsazaielule-Ruraiinmadey 4 gas
o=\ =y 1 Oy oy = [ - v J 3
f80,0.5, 1 uaz 1.5 Gadans Ae1i1 1,000 Haddes awdwu mseusingefigungil 60-70
pemIrie WU 4 ¥l deguungiicnnunie 35-39 essreraiva uazfamsedu
14 b
AIAURNS Wegsznin 80-90 % namsnSouisuihminanveaiaralinedadl
¥
waanamziiad s 8 Ju  (msfumanBanisiil) wuddasanuEuduves
[3 [} [ 4
asazatelule-fuyai Idnandamigege Ae 1.5 iadans dei1 1,000 foddas  sewaan
£
Husasmnududuvesarsazaislule-fuwa 1, 0.5 uaz 0 fadans deth 1,000 Sadans
(-] U é e $ o 1
audy deldnantamis Ae 124433 , 891.67 , 880 uaz 790.67 NSUABAIIINLAT

AR Y Aaaae lua1s1eR 1

M3 1 uaawwanamihminaavevian e (nSudemaamns) AlgaNududuves
Qur . L7 .73 5 $
msazaelule-fuvadasidiuiuandiany  waalsaide  Fuimsfy

HasanluIun 1-4

anududuLog % 571 e
g1t Uiy lu Ta-fuwn 1 2 3
o fadaasdpy 1,000 inaaas 387 945 1,040 2,372 790.67 b
0.5 finAdnsdeti 1,000 aAAAT 910 885 845 2,640 880.00 ab
| fofnasden 1,000 UnaAAT 550 1,080 1,045 2,675 891.67 ab

b4
1.5 Uadnasaol 1,000U8a083 975 1,213 1545 37733 1,244.33 a

pae Y 2,822 4,123 4475 11,420 3,806.67

* UANM9NIZAY 0.05 1aald Duncan’s Multiple-Range Test
a ') aa ] a a =4 HAq ¥
vamsanTedmaulslsouneada v wandamdsueuian it lyanu
Wuduvesmsazaielule-furaludasidiudn q Tanuuandedunsataedislisdng

NNADA AEASIUAITNAIANUING 1
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wdannmzdiarield 12 Tu nuhdanamudutuvesssazmelulo-fuwa il
nanAamAsgege Ao 1 Hoddas deth 1,000 Teddes  sesnanduSaramududuves
asazatelule-fiuwa 1.5, 0.5 uaz 0 Hadaas dotin 1,000 Tadaas awdwy Foldnanaa

mae A9 613.33,605, 513.33, wa 364 nfudeaisawas awdwy awaasluasieh 2

A5 2 uaawwanamhminaaveuriane (nFudemaans) Alvanduduves

msazawlule-Huaalusanadiuiuandisiu  ndalsatie  awimafy

HaNBA ST 5- 8
ANt uYee dn 59U 1A
eSSy lu la-fuam 1 ) 3

0 fndaasAel 1,000 iadans 497 305 290 1,092 364.00 a
0.5 TaAaasAeth 1,000 dadnas 475 600 465 1,540 513.33 ab

i fndansdeh 1,000 Undans 635 690 515 1,840 613.33 a
1.5 Taaansder 1,000 Nndans 665 815 335 1,815 605.00 ab

594 2272 2410 1,605 6287  2,09567

* yane1ensedy 0.05 Taeld Duncan’s Multiple-Range Test
= ) an 3 a o ot dq @
vansnEimanuslsuneadn wul waraamtoverareiildnam
Wudueesesazainlule-uwa Tusasidiudi q Ianuuandisnunataedniitedifg

Qs o <
nuaon auaadlumsieaianuIni 2
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ndsnnmzdienald 16 Su wuhdanaududuvesmsazaelulo-fuwafils
HorARmAsegA fio 1.5 dadans st 1,000 Taddns  sesnandudaraududuves
asazatelule-fugm 0.5 , 1 uaz 0 adoas doth 1,000 JoRdes  aud iy delinanan

mae A9 365 , 363.33,320, wag 184 nfudpansumes ey dauaasluased 3

d' YR o7 < w ¥ 3 ¢4 Y 9
MINN 3 FAINarAnIninaavedlianha (NIUABMNTTUAT) i'ﬂmmmwmlwuaa

= W ¥ d’ ¥ U L74 s 4’ o (23
msazawle-Nuraluonnaiuiuandisiy  nadlsendio  Favihmsiiy

warAnluIUA 9- 12
anududuves ke 593 Y
oSty 1 la-fuwa 1 2 3

0 indansHoI 1,000 Undaas 277 145 130 552 184.00
0.5 inARAsHOI 1,000 Wanaas 420 45 225 1,090 363.33
1 fadAasHoN 1,000 adans 450 280 230 960 320.00
1.5 inAanIAeTH 1,000 inAaAs 500 300 295 1,095 365.00
5 1,647 1,170 880 3,697 1,232.33

* uanAunseay 0.05 Tasld Duncan’s Multiple-Range Test
a ] aa ¥ =~ P o ¢=' 1
Mz vamanuulsldsiunieana wud  sanaamasvesranen 9au
Y 9 a o [ ] (-1 [ [y A 1 AW o O
Wuduveemsazane lule-fuza oasidiud q lilianuuandsnunadaeesiiieding

NNADA Auaae U NAIANUINT 3
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niennnzdaneld 20 Su wuhsanarududuvesasazmelulo-fuwa il
wonAmmAugegA Ao 0 dndnn deth 1,000 Taddas  sesnnndiusarammududues
asazaeluTe-fiuwn 1, 1.5 uag 0.5 Hndaas et 1,000 Tadaas awddy Fealimanan

mie Ao 305 , 270,268.33, uaz 25333 nfudsmisawes awdiny awuaaslumsned 4

MNT 4 uaaswananhminaaveuviavhe (nSudemaauns) fldminduduves
= QW L4 d' ¥ >4 W 5 d’ o >3
msaza1elule-Huaaludndufiuandisiy  wdslsuie Fnihmsfy

wWanaaluun 13-16

Anududuves e 523 may
enstasuiy lu lo-fuwe 1 2 3
0 SoRAasdeii 1,000 Undans 505 275 135 915 305.00
0.5 foAaasdeti 1,000 4adnns 250 220 290 760 253.33
1 fnaaasAerh 1,000 ifafaas 205 425 180 810 270.00
1.5 Tadaasderis 1,000 Uanans 280 420 105 805 268.33
59 1,240 1,340 710 3,290 1,096.66

* uana1efiszau 005 Iaeld Duncan’s Multiple-Range Test
0= o ¥ an 1) = a o Aq v
NANIARTIEHMANUULTITIUNNEER nuT KardamAsvesranan lday
WuduvesmsazaeluTe-furadasidiudn q lulianuuandntunnaddedltiodng

e ann sauaasluaisenanuani 4
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ndannmzdaneld 24 u wrhdanaududuvesasazaneluTe-fusafily
wawﬁmn?iaqaqa e 0.5 faadnas deri 1,000 inddns  sesavndiudasmnududuves
amazarelule-fiuwe 1,0 uay 1.5 Hoaaas deil 1,000 iaddas awdwy Finanan
wile Ao 32833 , 290,27833, uAy 18167 nYudemtawAs muddy Kuaasluag

s

91ah 5 uaawanamhminaaveudiavhs (fudemsanas) aldarndutuves
T o & T o
msazaelule-fuvaludnauiiuansnady  naalseye Fsvimady

NanaA U IUN 17-20

AN UTUYBY % 521 DAy
oy ] oy
oSt suny 1 Ta-fiuwa 1 2 3
4
0 NaaansABlii 1,000 Noaans 45 600 190 835 278.33
t 4
0.5 HoannasAe1il 1,000 Uadans 140 690 155 985 328.33
£
1 Unanasdsii 1,000 Naaans 230 355 285 870 290.00
1.5 dindaasAniil 1,000 Uadans 70 350 125 545 181.67
393 485 1995 755 3235  1,078.33

* uaneeiiszay 0.01 laeld Duncan’s Multiple-Range Test
~ o 1 an ] o P -3 A9 g
MR TSRS UIumeata wud nandamasveamianieiildanu
wWuduvesmsoranslule-Huradnsidiudn q Tulianuuandniunsaddsdisiitiodagy

NNARA AR THAITNAIARUINT 5
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a 1] 13 cl a [~4
namsfnEnSeufioy  ANULANANYBIHATINLESA INAEYDIHANAAUDINDNLTA
{ A o o Y] [ S
Wuan AGuuRaNaanaInnmzdl 8 ) de I ududuvesasazaisluTo-Ruye
[ P ] 9 ) o 3 Q’l Y] a { o 3
ATMUANANAY  (FTeznaNUAaKAaNIaU20 Tu) udrsruwanann1d 4 Tudlul afe
o a T o :’ a 3 ) o
vasmanuNanda wuihasnnududuvesmmhamn inariamagegade 1.5 Tadons
v
Aot 1,000 Uaddns Tinandngegn Ao 2,664.33 afudemsiuwas sesaundumsldanu
~ Qor oy, o 1] : o Ao é
duduvesasazaieluTe-fuamdasi 1, 0.5 uaz 0 JadAdas deii 1,000 Hadaas Heldmn

= A [ v o_ 9 o A
HaAmALAD 2,385, 2338.33 uae 2,308.33 NTUADAITNIAT ANAIAL auaasluaisien 6

M0 6 uaRIwaramiinaaveatianhs (uremnaas) Aldasudutuves
o \l I ~ o Yy a v ui' A 1 v '
msazane lule-Nuamdpna@miuanany  viaslsmo e

sdunansay 20 u

[ [

Y 9 o <
AIBNVUYUYDN %1 I nas

1Mt suie 1u Ta-fuwa 1 2 3

0 SndRasHRIh 1,000 Iafiaas 1,711 2270 1,785 5,766 1,922.00 ¢

0.5 Faaaasden 1,000 4aaaAs 2,195 2840 1980 7015 233833 b

1 fndRasdenh 1,000 oAdAs 2,070 2,830 2255 7,155 238500 b

1.5 fndansdeth 1,000 UnfaAs 2490 3098 2405 7,993 266433 a
RY 8,466 11,038 8425 27929  9,309.67

* uana1anszay 0.05 1asld Duncan’s Multiple-Range Test
o o aa ) ~a\ - o A g
ISR muLlssuneatd wuh wardamasveatiarhei ldanu

y 9 - =t o [ ] - 4 o aa 1 S @ g @
wmummmsazaw“lnTa-mwn PATINIUAN ] UATTULANANNAUN NTDADUIUUUTIALY

NSADA AILAAS IUAITNANARUING 6
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VNASANET  anuuanAYesms Idkanaamasveariarhalusessezmae
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anAnvesiiavuniegsfiqa fe 2,664.33 nfudemswas  Jesawn e anududu
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Fumaaliifiun  asldnnudidusssmsazmeluTo-usalusan 15 Soasas derh
1,000 Soddns  dumududufimnzadige dmiunsmzdiavhanugammnssy
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v [
ATHMARNUINT ] Lli’fﬂ\iﬂ'li']lﬂﬂ%?{Nﬁﬂ'lﬂ’lﬂﬁﬂ\‘lﬂ'lﬁﬂﬂa‘ﬂﬂﬂﬁ'muﬂﬂﬂﬂlﬁﬂﬂ'l\‘lﬁﬂ (n3n)

i ) os (] P ] v & o
AldFanududuvesemaaSuNyBIOTZ ludasduiiuand ey dei

msfunaraaluiui 14

Source df SS MS F F .05 F 01
Block 2 379076.167 189538.038 5.373 5.14 10.92
Treatment 3 360932.667 120310.889 3411 4.76 9.78
Ex. Error 6 211645.833  35274.306
Total 11 951654.667 86514.061
GRAND MEAN = 951.6666666666667
cv = 19.74 %
LSD .05 = 375.2473
LSD .01 = 568.4682
DUNCAN’S MULTIPLE-RANGE TEST
PROBLEM IDENTIFICATION - p21
NUMBER OF MEANS = o
ERROR DEGREE OF FREEDOM = 6
ERROR MEAN SQUARE = %35274.30500000
STANDARD ERROR OF MEAN = 108.43478400
NAME ID MAEN RANKED AT PROBABILITY LEVEL .01
T4 1244333 A
T3 891.6667 A
T2 830 A
T1 790.6667 A

MEAN NOT SHARING LETTER IN COMMON DIFER SIGNIFICANTLY

BY DUNCANT’S MULTIPLE RANGE TEST.

NAME
T4
T3
T2
T1

MEAN NOT SHARING LETTER IN COMMON DIFER SIGNIFICANTLY

iD

MAEN

RANKED AT PROBABILITY LEVEL .05

1244333 A
891.6667 AB

880
790.6667

AB
B

BY DUNCANT’S MULTIPLE RANGE TEST.
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] [
MINMARUINT 2 uanIn1s iR EiRan I nansmNadAveniTHiinaenianvan (ndy)
q g v 9 ‘ a A as ] P ' -
nlganmudyduvese e TuneBIOTZ ludanduuansaeny g

o s [Y] q'
msuraraa luduil 5-8

Source df SS MS F F .05 F .01

Biock 2 92663.167  46331.583 3.394 5.14 10.92
Treatment 3 120765.583  40255.194 2.949 4.76 9.78
Ex. Error 6 81916.167  13652.694

Total 11 295344.917 26849.538

GRAND MEAN = 523.916666666667

Ccv = 2230%

LSD .05 = 233452

LSD .01 = 353.6602

DUNCAN’S MULTIPLE-RANGE TEST
PROBLEM IDENTIFICATION = p22
NUMBER OF MEANS = 4
ERROR DEGREE OF FREEDOM H 6
ERROR MEAN SQUARE = %13652.69430000
STANDARD ERROR OF MEAN i 67.46034200
NAME ID MAEN RANKED AT PROBABILITY LEVEL .01

T4 613.3333 A

T3 605 A

T2 513.3333 A

T1 364 A

MEAN NOT SHARING LETTER IN COMMON DIFER SIGNIFICANTLY
BY DUNCANT’S MULTIPLE RANGE TEST.

NAME ID MAEN RANKED AT PROBABILITY LEVEL .05
T4 6133333 A
T3 605 AB
T2 5133333 AB
T1 364 B

MEAN NOT SHARING LETTER IN COMMON DIFER SIGNIFICANTLY
BY DUNCANT’S MULTIPLE RANGE TEST.
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Source df SS MS F F .05 F .01
Block 2 74993.167  37496.583 10.683 5.14 10.92
Treatment 3 65492.250  21830.750 6.220 4.76 9.78
Ex. Error 6 21059.500  3509.917
Total 11 161544917  14685.902
GRAND MEAN = 308.0833333333333
Ccv = 19.23%
LSD .05 = 118.3687
LSD .01 = 179.3186

NUMBER OF MEANS

DUNCAN’S MULTIPLE-RANGE TEST
PROBLEM IDENTIFICATION

ERROR DEGREE OF FREEDOM
ERROR MEAN SQUARE
STANDARD ERROR OF MEAN

p23

= 4

7 6

= 3509.91670000
= 34.20485700

NAME
T4
T3
T2
T1

ID

MAEN RANKED AT PROBABILITY LEVEL .01
365 A
363.3333 A
320 A
184 A

MEAN NOT SHARING LETTER IN COMMON DIFER SIGNIFICANTLY

BY DUNCANT’S MULTIPLE RANGE TEST.

NAME
T4
T3
T2
Tl

ID

MAEN RANKED AT PROBABILITY LEVEL .05
365 A
3633333 A
320 A
184 B

MEAN NOT SHARING LETTER IN COMMON DIFER SIGNIFICANTLY

BY DUNCANT’S MULTIPLE RANGE TEST.
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Source df SS MS F F .05 F .01

Block 2 57316.667 28658.33 1.701 5.14 10.92
Treatment 3 4308.333 1436.111 0.085 4.76 9.78
Ex. Error 6 101116.667  16852.778

Total 11 162741.667  14794.697

GRAND MEAN = 274.1666666666667

Ccv = 47.35%
LSD .05 = 259.3726
LSD .01 = 3929277

DUNCAN’S MULTIPLE-RANGE TEST

PROBLEM IDENTIFICATION = p24
NUMBER OF MEANS = 4
ERROR DEGREE OF FREEDOM 7i 6
ERROR MEAN SQUARE = %16852.77730000
STANDARD ERROR OF MEAN = 74.95060000
NAME ID MAEN RANKED AT PROBABILITY LEVEL .01
T4 305 A
T3 270 A
T 268.3333 A
T1 2533333 A

MEAN NOT SHARING LETTER IN COMMON DIFER SIGNIFICANTLY
BY DUNCANT’S MULTIPLE RANGE TEST.

NAME ID MAEN RANKED AT PROBABILITY LEVEL .05
T4 305 A
T3 270 A
T2 268.3333 A
T1 2533333 A

MEAN NOT SHARING LETTER IN COMMON DIFER SIGNIFICANTLY
BY DUNCANT’S MULTIPLE RANGE TEST.
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Source df SS MS F F.05 F .01

Block 2 324216.667 162108.333 10.845 5.14 10.92
Treatment 3 35022.917  11674.306 0.781 4.76 9.78
Ex. Error 6 89683.333  14947.222

Total 11 448922917 40811.174

GRAND MEAN = 269.5833333333333

Ccv = 45.35%

LSD .05 = 2442691

LSD .01 = 370.0473

DUNCAN’S MULTIPLE-RANGE TEST
PROBLEM IDENTIFICATION = p25
NUMBER OF MEANS = 4
ERROR DEGREE OF FREEDOM T 6
ERROR MEAN SQUARE = %14947.22270000
STANDARD ERROR OF MEAN = 70.58617400
NAME ID MAEN RANKED AT PROBABILITY LEVEL .01

T4 3283333 A

T3 290 A

T2 278.333 A

T1 181.6667 A

MEAN NOT SHARING LETTER IN COMMON DIFER SIGNIFICANTLY
BY DUNCANT’S MULTIPLE RANGE TEST.

NAME ID MAEN RANKED AT PROBABILITY LEVEL .05
T4 3283333 A
T3 290 A
T2 278333 A
T1 181.6667 A

MEAN NOT SHARING LETTER IN COMMON DIFER SIGNIFICANTLY
BY DUNCANT’S MULTIPLE RANGE TEST.
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Source df SS MS F F .05 F .01
Block 2 1120386.167 560193.083 52.121 5.14 1092
Treatment 3 843931.583  281310.528 26.174 4.76 9.78
Ex. Error 6 64487.167 10747.861
Total 11 2028804.917 184436.811
GRAND MEAN = 2327.416666666667
Cv = 4.45%
LSD .05 = 207.133
LSD .01 = 313.7892

DUNCAN’S MULTIPLE-RANGE TEST
PROBLEM IDENTIFICATION g
NUMBER OF MEANS =
ERROR DEGREE OF FREEDOM 5 j
ERROR MEAN SQUARE =
STANDARD ERROR OF MEAN =i

p26
4
6
%10747.86130000
59.85499600

NAME
T4
T3
T2
Tl

D MAEN
2664.333
2385
2338.333
1922

RANKED AT PROBABILITY LEVEL .01
A
A
A

A

MEAN NOT SHARING LETTER IN COMMON DIFER SIGNIFICANTLY

BY DUNCANT’S MULTIPLE RANGE TEST.

NAME
T4
T3
T2
T1

ID MAEN
2664.333
2385
2338.333
1922

RANKED AT PROBABILITY LEVEL .05

A

B
B
C

MEAN NOT SHARING LETTER IN COMMON DIFER SIGNIFICANTLY

BY DUNCANT’S MULTIPLE RANGE TEST.
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NAME REP1 REP2 REP3 TOTAL AVERAGE
1 T1 1711.00 2270.00 1785.00 5766.00 1922.00
2 T2 2195.00 2840.00 1980.00 7015.00 2338.33
3 13 2070.00 2830.00 2255.00 7155.00 2385.00
4 T4 2490.00 3098.00 2405.00 7993.00 2664.33




)W\\\m“\mnunm
A

ol A
vl 4

~ o A L . v “
HINN 1 !Lﬁﬂd‘ﬁ’]l‘ﬁaI‘I‘lﬁ‘f"ﬂﬂ‘iﬂ!m‘zﬂﬂu‘im

LT B TR v
4 ;ﬂ,ﬁ FRUL gy oY

d' ar d' :f o
AN 2 HaaIaamIZnI QUH'HN!“'IH'HWN ™



q; -~ | § Ll
AN 3 saaamsnaanumsazaaule-nusa

MW 4 nranenauvoaiaia

46



47

asuaasmsnlSsumeusananmasvasinvinasniriar 9o (MSuNBMTIUNST)
A qw v v - ¥ - ' e
el N YN vaamsazaw ule- NuaaludnsNuana1anu

fuszaznaisunaau 20 Yu

Wminvasaanmiavhaan (NFMeMmaIang)

*

1,400
1,200 -
\
1,000 \
Q \
800 s
\ ~ \
600 \‘

.\‘b
kY
400 \“ X\E\

\ \.:_-=M:'4_§’3’

~

200 y“ ﬂ"‘ﬁ.-

1 1 1
1 2 3 &

4,8

1.5 flanansaetl 1,000 daaans

¥
0.5 HadansAni 1,000 dadaas

I fiadaasaody 1,000 fadans

¢ > O 1

b
0 Jadaninel 1,000 uanaansd





