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A study on the effect of gibberellin on growth and yield
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ABSTRACT

The objective of this study was to find the effect of gibberellin on growth
and yield of straw mushroom in housing production. The randomized complete
block design with 4 replications and 4 treatments was used in this study. The
treatments consisted of gibberellin concentration 0,2 ,4 and 6 milliliters per
water 20 liters .

The results of this study found that the production of straw mushroom on
ratio gibberellin concentration 6 milliliters per water 20 liters was the highest yield
(average 2,790 grams per square meter) and the production of straw mushroom
at 4,2 and O milliliters of gibberellin per water 20 liters were 2,611.25, 2,480.25
and 2,366.25 grams per sqguare meter respectively . and gibberellin
concentration 6 milliliters per water 20 liters was the highest number of bottom
average 181 bottom per square meter at 4,2 and 0 milliliters of gibberellin per
water 20 liters were 175.50 , 172.25 and 158.25 bottom per square meter
respectively .

From statistical analysis of variance found that there was no significant

different of the straw mushroom both yield and number of bottom .
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Winvefidednenaraniin  Vowvarielle volvacea A uunANANEIEN AU

Anele A9 (Chang & Quimio, 1988)

Common name WiaWe Wimta Straw Mushroom
Class Basidiomycetes

Subclass Holobasidiomycetidae

Series Hymenomyceies

Order Agaricales

Family Volvariaceae

Genus Volvarielia

Species Volvaceae
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] d! 2 = [ <= k24 [ ' < 2
atnadesly  luenziRaaduanuiinaasunnuasituiiuliademomie  hawie
druuugeaasllaaniuiBasnielinuonuasduasssandisluaeanuvinnisaivsiasly

daaluminussannne

5. qded (Spore)
< o [ o ° 2 dl 2 g LA | < 3
An aduazreneRufasaianig wdimesremdsiug dauimdnuan vinetlu
itresilafipeafashisansonasiulddanudan  Adnwosduadedieglls  eed
suvildlauazFeadinludndiunile  frundregeazndrailszan 5 -6 lueteu waz

Frunatlsesnnn 3 - 4 lwesau gotzunn 7 - 9 Tuasey doresailefFou H&uimans

] =5 ' :’t é’cg 1 e (3] -3 3 < =i 2
ARUDILN mu"nu@gnumwun’aﬂummaﬂﬂ? wnunnniazlddneTn

6. 1@ule {Mycelium)

e dilefifnenadeizeandia  Weusnsendusnasiidnenedealiedand
Gondn duladuusn (Primary mycelium) Hanusiluadans@uiudadiiioafeang 1
fu  wezendiledidl 1 2 ed dalugjazananiduledreiufignnsadaiuld
(Compatible) azNnFaNiu  (Amastosmosis) Lﬂutﬁulﬂ%uﬁ 2 (Secondary mycelium)
weeduledu®l 2 Smpunnssnmuiudusendalussesiann sedusrdnduted
wnefe dledudl 2 wnndr dwiudsrisihuduledi 2 enldinandilediud 1
Tonsse Tnelaidasrinunissaudiusssduloreudaduidinefiony q Fiimezdulodin
vsludufl 1 flsanm 70 % Afecwmsolluseetude Gundn  lalusidn
(Homothallic) fiuﬂumﬂﬁ Dr. S.T. Chang ajuUdn wWiawhafluwan Homothalism ia3e
wdadaradaidulefisenanmlafunsdauithisnsowaumuflusenliias avded
runmsmasussnaniuffunauiudulafdisiusisaansadn s weadliiiudnddl
unadndililiifiy  Homothalism  Aeti@angnaldidn  wisvhadiulubiléiesesetnie

1luve Homothalism uaz Heterothalism



7. aandllasdas (Chlamydospore)

= ar ® - P . o i< a '

Aa  afurrdwiuasrefuganglavilafieandulegania  lunsdindulocuan
ar i 1 ot 3 =
frluanwuanfenilivineen wldwns  dowsenssdluduloazgnaialiminig
o ' 2 1 e b Aé’ s <l g 2
anruzAsudnanay daulugiingnaireaulunsidiudaneresssd Hduanalvinumiu
padnnuIndey  uarawnsniidineglidwnnaluanmuwondenilivunzen Wiy wia
uds vidafiuauiull pandilaatlefinunnduiraudnats 55 -60 Tuasau Wasanilla
atefndulietluannuordasinzanviiandasiy  fassanthuduloaiogFuinsely

FsLAN LA
2995 TIMUBIAAN ( Life Cycle )

z o o ceal ot . . o g
wiarsdmiuia iR anuuL Primary Homothalism ThaGuaneandiaiie

a o z A = 9 Ry 4 o o v o 4 a
wigALlaAnT - azlinnea¥  basidiospore  GafimainnisWawduleduRaas g9l
TastuTan 2n fAnnsweunludlu basidium Felidn=nuzadenszues Weliomaeg 2 du
[ A o L :: =y 1] L
dnnnmudy - waslinsusnieudnenennaiugnssy  antuiiotadeadssiinasuiivei
WUy meiosis 1A Haploid nucleus (n) 47Iu 4 Unedes uasinseieiiugades
(Sterigma) 4 fu  uasiiomfeaaziefeungilaty Sterigma  wazWarua i

» . 1 - 51 ] - IJ

basidiospore Wesdafurfiszgnildesasnun wazdrhlanlutfunmsnzaniazsandu

lweanun ulosssiianisnisaandu 3 afia fa (g, 2538)

&
1. Wulaguusn (Primary mycelium)
A ) -1 - »
dhaduleNaieyeanunain - Basidiospore  idulawaniifiiaefuaiestusien

1
(haploid nucleus) uaziduleasdiniieny

& o
2. Wulagufnaas (Secondary mycelium)
H v &7
dhdulefifeannnissusreaduledunsn  dulananliaciifinefea 2 ou
. . . o o = a'c!l £ ar [-{
(dikaryotic  mycelium) mspanfareaduludiavnunisainatefinaa]  [edaiiunan
t L3 ]

homothalic Fsawsawmulilifluraniinld Wwlsdunassansigulafauacwiuuy
nanduleduurn uanantiuduleduiiaesaraiinneade chlamydospore ikl

2wsiuily adafwinlianawgreenuiussiaundusenialéd



3. uladuiians (Tertiary mycelium)

Hudulefdadfuuiy - wasinmsazauemsanniuasimun i fruiting
body viemenwimsiall  luscazusnaaniedaunavindutiaduuye Gansaiziian
pinhead  sauABNiRRzTEfL MRl ANTzAN Bunszezilin  buton  uaz
wigutmsialhfuszezald  (egg) aniiupeniinssfinf  (elongation) uATazMN

4 g a o o o o v ol e
HLINABNAEN m'ﬂLumIﬂﬁ'ﬂ&lW]'UIVILﬂu“@:“ﬂqfﬂm\"ﬂﬂﬂ?ﬂﬁﬁ‘u@@ﬂ

os al st . LY a =
tadaniinasanisiasgauinuanaavig

i -3 = L= = g 1 k. i o a [ 1 4
msndansansiyfiulnldfuse Winanings TuegiuiladefidrAny fuwsielui
(tleyeyn, 2532)

1. 89081915 (Nutrition)

1.1 §16Asuau (Caron) laeilnfuds mamnzidianasdnldundsaiveuy
Aliasududouninin  uazuandntesiasuanniulunuiasaitesafueunsnie
winafusuegglaedsdoufinuineiduledianacdenld Wy TReunaaERilan
axer winnprfueuadlunliiaunsoitidldie wy wsglan wilwasdiseann

Wulsraudisfiasnuuiuuacinandngs

1.2 lulmsiau  (Nitrogen) Wiavhadluiisfifilusfugesn elulpsiauiii

smesAdsznausedllsiiu - 16% ssdumnaigiuissesduleianisassiasend
o o i o > o

Tulasawiluewshdrdgydon hulesundisaiunsainleldaiu he Tulrnauiedly

presansBuvisaans i whilau nseeiilusineg uesihedu Bafnu (udu

1.3 wnReuws  ngursunfawifiiavhesiesnisinn  (Macronutrients)
Thui Wesveda (P) Tdusaden (K) dowzdu (S) weadun (Ca) uwasuuniFew
(Mg} daufiimsiaenisves (Micronutrents) Mun Waudde (Mo) Tusau (B)

VBNUAY (Cu) uaanlla (Mn) §angd (Zn) uasBwue
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14 Amiluuazaailuu  annnsAntnasanudn Amdiuwan  Thiamine
fumuinludns 05 un. seth 1 ams ﬁ%w%waﬁifanmﬁ'uwauammnnfiﬁmﬁﬁm
daunsnaseviselfaefluuiaminsneg Wu gibberelic acid , kinetin , IBA
fp5dau  0.001% wudn gibberelic  acid  TinalunsisanisssEulnratinniig

<4 o o = o = s &
lurnizaaiinuwatlinau Susldrsinnsasyuinaeaianag

2. amuund (Temperature)

dievine  ludiafidiasnisaumnireuinegedmiuuiumaiyiuln  nend
qrumniiszuin 24 - 38 sAngadeail nssentesale¥ nasiBuinsesduloues
pan awasaisioiLaliduerineg uwilugnumgfifisiandn 15 esraaidas whagenda
22 ewnimadsetuanduiusnaiengatinsdyiuinesdulodianng grumniiv

wnzausianaTyRuinrauianaITatiszndng 30 - 35 BeAgadug

3. AaER (Humidity)
anuIuRANdAyRanineiyRuismsaiatailueduin - Aeusnseen
atlaf  nnasRuinaesduly  maferenuaznisalyBiuinearania  AnaTuR

winzansannaTRuineauinwrasatszudng 65 -85 %

4. 2an1d  (Air)
Y a (- o s (5" :‘— o
ynszeznnesduintedin  douudausiresnisanaluntsmnelariedu
TnuiannzettivsznzamnsaiNuasmaEsyfularsnentin - AINNIVARBINLIAN
ser maRdgyulranduls wniishwouresitamfueulaeanladgendiussuania
Wndes Aa sz 0.1 - 0.2 % asimiiduleseadiaigmdiurnusnouazitie

o X
IR LT

5. waged919 (Light)
y = ar -3 ' ] <
Wasatniawndaiiunondas wachifirseliRasndaeluntsfaarmziuas
ar G‘f ] * o [ 33 4 aye (-3
wilguiueme T whikasadrefifimoudnAgiilunsa¥e  fruiting body 284l

atlsfmudndaraslifunasgdeuniiull ammlireniisii@asan ¥sedanls
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6. mananilunsm - A9 (pH)
<4 2 'S a = P g X e o
nrgeanamndllusadaeadin  asflunnvietestuedfuszdurstnay
flunsaussAnaauuase sty anTh pH Mumnnzausennitiiuinreinalsae)

LU B6.8-7.8
v ar ﬁ' [-3 e
ANVUSHIILTDLRANNR

1. dawiann  lLissudvdedeuinull  Wulovssrendiamisndudon  uazl
Ansnuzvenuatinuitulidmn
20 3 -4 = n‘ A-g -3 24 i ::' = & o
2. faudain  AlTinAuvaNIaadeia  wazFesliindudesuanludy  viFadl
NRUMUNY

&
= 6

j A ' = ' i 1 []
3. faudana azfaslifiieqfurideintulaanilu Wy 51389 160 Tdw
48
2 j < lg 1 <4 ¥ e kg z H
4. fawdmemsiiATuaumanzan Bikas alan viewiudull wasfawdelinog
fengdiu 10 Fu wdanduladuduiewondn
5. fiaudewianiaie  Astidulenilinasafe panifelsaed (Chiamydospore)

14 3 '
aldnwuniugeien fdmns vieduuy Tadludnmouzrsuduleiin uasuanvinduls

Lifluvsiu
& ar as i (-]
nsLtNuShuMadain

1. Lﬁuﬁﬂuﬁﬂ'l’iﬁﬂmmﬁﬁhﬂﬁzmm 1520 aemugaidna azaurodiuinde
Wsium 10-15 Fu

2. duladafiasydulmuensfy  SwivineiFludidiuazanunsoiiuinm
daimalldu 2-3 Weu

3. feudediiiuliludnensradteudadioui asfufnsieliléum 2 - 3

wau (ilgyryn, 2532)
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[ «
TEETNITLNURAARR

Tuszezmengu (outton vie egg) Wwssashiunzdanisfiunananaandnuing
b 4

wsziaradussAulatrsazaanuuLAD flazduuneian BRNUNEIDEIFHILEY

N o t 1 A -3 b 73
(autolysis) Ml¥aanui@eetinsaafluszeacaanguviassusiiialdinireiaunanaen

i 4 L% k23 1 e [l l=9‘ 2 -3 L+ A o d’ 2

waziumenFaufesuan  wideglubadueendin  waswsenssAuitianaanin
wanandiufunasfadia lussazaenuuFunuaesllsiuluiareszanas uszla
winnzanfaztun i iunslsznauevns dezneufutisemnaudawlugigauiuilssniudin
weiagluszozaanauannndtszazaenuny - Gl nsdfiurasdpnaniylurewdiie

HAZIRENNLABNIAR WTZH S ABNANEIAAA
HRRNAALAZNITARA

awnnsdnsaunssdnfiandlunited@y  wudn  ulasuvselinsaRaiaving
wansaiy  dszneansnsuigissrimidu ﬁmmﬁmmnﬁqmé’qmu 21,000 5y
sasnsnniudszmalduiun@nld 14,000 & wastszmalnefinnseanldidiududy 3
szunee 5,800 Fiu

unafiunardadianslilfnnmd  dnvanisiunsedaansiiiaraaste
sea buttons mummLﬁmﬂwﬁﬁm{lumms‘sﬂumsﬁLﬁuﬁﬁquﬁnmq 2.5-3.5 [URMAT
Azasneniinarsaziii@mud fwndau vsedunn  gudnewviiegilld ALY wisvg
azfesaauatiiuinmliiigumnd 10 - 15 ssmgadea ssfunmldilszann 3

g 1 o & A
dausAntuagiuliuinseafinnhsnasngviasnatn (o0, 2532)
o ¥ <, ]
Flinuazunaseaniiin lulssmalne

9/ o ar = 3 ] a o= <
annsrusandeyaneaiurinresianaenauuna@ninlulssmealnelull
WA 2544-2545 wudnlunalnetinnsadmianuanigaiiuienss 68.9 sasnannii
WinanAWNsN Winyuy Andiufeuaz 12.3 , 11.5 484 doulfinnaesnanfniinuasyad

I ALAR T TAGIAN1aN 1
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d = -3 . = = 3 =
A1TIeN 1 uasseanARasdnuasyaAtreineliacie luussmalnell w.a. 2544/2545

(ARFUF augnE uasAUT 2545)

MUIUNARER MAaRt yaAdin
FUATDILNRA EY Somns (uaw/nn.) (Fuv)
WanIa 84,000 68.9 45 3,700
WiRgNUINTH 15,000 12.3 20 300
Wayuy 14,000 11=5 20 280
inuax 3.000 2.50 100 300
REYG EU TN 900 0.70 40 36
Winsiiaiu e 5,000 4.10 150 450
N8
o U 121 .900> 5,445

daulsenauamuaAnig@Imns

gl o A L = 3 = L2 4
winnwdaihuiianinndAmeamnrgertianiin aannisiwnasinnuAmeeIg

Taulinvng Urznavsiiegausinegaail (GrzAna. 2530)

g
ANTY (Moisture)
Tus#u(Crude protein)

lagiu(Fat)

Arflulawmss (Carbohydrate)

ela( Fiber)

W( Ash)
WANU(Energy value)
Thiamine

Ribofavin

Niacin

Ascorbic acid

60.10
21.20
10.12
58.60
11.10
10.10

% 189 U.U.UH
% 999 1.1 %Y
% I8 W.U. UK
% U89 W.U.UKS
% 799 W.WURS

% TBY W14 W4

369.00 Kcal/ 200 mg. W.%4.u

1.2
3.3
91.9
0.2

mg / 100 mg. W.u.u%

mg / 100 mg. W14

mg / 100 mg. U UM

mg / 100 mg. W.u.LHe




wARITuN (Ca)
Waawada (P)
LWAN (Fe)
196en ( Na)
Turaden(k)

~sR2zAlN (Amino acid)

710 mg / 100

677 mg / 100

171 mg / 100

374  mg / 100

3.455 mg / 100
16 Tim

mg.
mg.
mg.

mg.

14

{73
ERTRIRIS A
2
TRIRTD KRR
24
TRIRTL X
TRIRG &

L3
U U UUS

MMFUATIEANAN NEWNTIBIWA lUTTEsne IasmaesgRulnaadin

wWrawudniisWnsiiatAmMIaUeNENafY Aauantluannei 2 anANTNaTL

o :
Hunnrasanflulawsaaziivnigaluszesaanauvidescasnlldlegg) dauifunn

= < = ;
sfuraadianaalussuzpandinnszas (button) Hxnfige agqelsiinng Ussaaudou

nnileniulssnudinluszazaanauuiniign Wisluszazaenguasinmilulawnss

WAL uazusaRgendiiannluszesd

d'-'l < 3 g o )
A9 2 £UUTENBUTENERRIMITIAANIN%) sarawinuie Tuszezsneraas

ns@saALlR (Chang, 1982)

i douilsznasaes FTETAN 7 1RINTSTYALIR
SRR MTIB RTINS svuziin | senzeengw | szuctieda | sumeen
nsTAN 11U
mw%u(moisture) 88.63+0.70 | 89.17+0.89 | 88.87+1.01 | 89.46+1.68
Tasiu(crude fat) 1.14£0.23 | 1.62+0.23 2.06x0.48 | 3.651.51
ﬂ’\ﬁ"'[ﬂlﬂl.ﬂ'z‘ﬂ(carbohydrate) 43.3316.22 | 50.63+5.62 | 49.5415.28 | 39.98+4.63
lf;ﬂk_l(crude fiber) 6.32+1.65 | 5.13%1.18 7.15%1.29 | 13.412.78
Tuls#iu(crude protein) 30.5147.55 | 23.21+4.25 | 21.3445.13 | 21.3545.80
wWindnw(ash) 8.78:£0.83 | 8.14+0.96 | 8.46%1.17 | 9.49+580
PRWU(K cal./100n5TN 284 1.1, 280.88 287.02 281.22 254.41
Wita)
Waawafa(mg./100 nFN 199 WU, 481 1217 12.29 8.18
)
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doutlsznauaes FEEZFN 7 VNIRRT ALIR
s msTeafiave szuzdln | seuzeengy | srec@adn | soazeen

HFEASEY ! U

Tnises(mg./100 nFu 989 w.u. 3.69 4.66 1.80 1.16

wifq)

Tuumaiden(mg./100 N wu, 4559 45.76 42.42 42.60

LAS)

WARLEHN(Mg./100 AN 1. 1.uHa) 3.43 4.17 3.37 2.59

wnfliFeai(mg /100 NFu wu, 106 176 | - 1.60 1.70 i

W)

NEIAL(M./100 NFH 1.1, L) 0.063 0.058 0.043 0.036

&anz@(mg./100 NN w.u.u) 0.110 0.118 0.081 0.076

WAN(Mg./100 NN 1.3, uW) 0.120 0.140 0.110 0.128 |

AmAMIaAITTaRdavis

< = PR . = A e o o & . o <
A17HN 3 LﬁﬂﬂﬂdqzuLﬂﬁ‘ﬂuﬂﬂi‘ﬁm@\‘lu.lﬂmtl‘im‘l.mﬂﬂiuﬁmd’| t@ﬂlLﬂQLﬂunquﬂﬂ:u

wiaran uasidariauineay (ymyds, 2537)

' elay
anAIMsEsItRTERlaluianhean

ATNTY 88.9 %
Tulohin 3.4 %
1T 1.4 %
mAulamsn 3.8 %
nn 1.4 %
WRIIU o uwAAEd
uARTEN g Aaaniu
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ANAIYIDMETIIATIERLA LU AW SR
AN 1.1 faansu
Amndiud 1 0.16 JRANTN
Amndiud 2 0.25 , Aa@niu
| Aeduil 2.00 Asaniu
- Tuandy 13.7 NadnFu
AMAYIEIINS TR IR LA luianh e
Tusiu 49.04 %
st 20.60 %
B flulaass 17.03 %
i i \ & Dl % h
B WANTU 4,170 B wAaEd
wARLTEIN 2.35 % a8t
Wan 0.99 % DALt
Aaanaia 30.14 % 92BN
| Lnfide 092 % vauiin
Tunsidem 24.76 % g2l
agiiiiey 4.47 % g2
danau 15.23 % 2231
Tnaen 537 % DI
nuziu 1.42 % TBILEN
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d b= 1 ar
ANTIEN 4 u,amﬁuvgummamuaznamumumsm'\:nﬁﬂﬂ'\muuma°] (Usziiaas,

2542)
FEnsnziianng AU AHAnI (1w / nn.)
um/ | 25 30 35 40 45 50
nn. |

wuunadine (Mwneda) | 13.00 | +12.00 | +17.00 | +22.00 | +27.00 | +32.00 | +37.00

wunldneawdeniusn 13.33 | +11.67 | +16.67 | +21.67 | +26.67 | +31.67 | +36.67

suuwnzlulseifou 2041 | -441 | +0.59 | +5.59 | +10.50 | +15.59 | +20.59

MSWZIARWN UL AENTTH

MANIEUAN LU ARINNGTH wanawzianlulsnfey (indoor
. . ar § < é I d 'A o o t
cultivation)  tdudndludinaswisiiafuteulansniis iluninnulusnalizve Tasewi
1 ¥ o g =al -31‘ b 7 [ = 4" & [
daensuarliivi  mMawazsiaisnisil - dinnzamisodfugampiivazansulfivaness
= = -1 o &£ o 2 - -:i' B ] o Hv
nsRsnALinTeafianels  Auinliuan@nnldgaindinanisiiauiunedgauaznadiss
L7
i mMawazdiruuugraTunasil Teliviuduiundunveasanizlulssmalng Ty
sruzwsnlffuanualaanginsidavian wideniatgywiiafunisldleuavsin
o i o o "v
delutlowtn  Fedecldidemdeuacussenann Wldiunugs  wananiidaiiilom
¢=|' o [-1 x5 o 173 = o [-3
ineafunsacanzelzauuaAmginlulsaEowin Winsudnanassznauiumangeadin
Wwhivduen A dmnzsfiavuuugeamnssulszaunianisalaauusziands

fiansll vFaviunamaziiawheuuunesgeuasnanmsuny (tygy, 2532)
1. duAEeInTWIR RN IuLREIUNT TN

auaRnEaATnIiugula I ziaLULeaa NI Tusneatagidun

(1 disvdliasnsotenasgialcelulose)uaziaiivaaglaa(Hemicellulose)d
=S o [/ 3 g = of & 3 3 ] [ 3 e & 5
Tnense Seduliudasendadaqdunidunatinitateaaadiinannlifiauindnas uasite

wianazansoin W lumaGoiuials

o
€D
€L
s
o
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(2) mwgsmand  dienedailudiefideantsaaau uazguuniAaulinege
nqunﬁmﬂqeuuu@mmunsmLi’lu"“a'ﬁn'\s’v"immsamu@uqmugﬁua:mm%u’l.ﬁmmmu
AurIuARINTFIeNalXatnNaR

(3)  AITWIEIAVISULILRRANMNITURNNTOATLANNITILLN NI INA L
Ramnzaafiasiunluniswizdiains  ediiesanmamizdiawieiesnisaaniiay
Tunswamwdulel)fusen Srileanfiaudes aenwiansaslrduacliauysal

(4)  mawnsdsntsatunsoauaNuesanels  Svtaluntsimundule iy
ARnLAR LAagnaG ﬁ'a‘ﬁt,ﬁmmnmefi'la%‘ﬂqaﬂixsﬁﬂﬁﬁﬂmﬁmmmﬁf:ﬁ'mﬁaa%"lafruiting
pody wazWaulUflusenfefisuysal

(6 lesannifaraclunsiasdmeinndigioln  Seowdeanisguugii
MNIZANUENFNATLY NFRILAAN LR ARIUNS T Thiiamsiausoraun

anmuandan  Imunsansansaigyrulasesdulauasmeivmiungssdulalliflusen

ke gt anTAnE st Rreniatnawudndiareluudaz e ezassmnsTduie
L 114
Aaensgoavniusnsinei i A

=

Cszpr 1o 4 Sy waslddadiarhdeanisgumgiigaluntasiyiiuin
euduly svasil qmunﬁﬁmmmummgswdw 30-34 avATRiTea

- 1eaz 5-6 Ju ud\wanwazie Lﬁmﬂﬂaﬁmmsgmuqﬁﬁqndqwa:um
dszannd 2-4 adAngaldes

- f28T 6- 8 U wdnnnwzLin @,mugﬁma‘é’iﬁndﬁﬁzﬂzuﬁnﬂﬂzmm
2-4  ewugadud luszarildanedaimsuasuazaonaduetnann dwftanlums
wmwinsveaduleliflusenidin

(6) MawziavuLLgRa TN amsnRiasaasguan naTungasing

(oH) Wimnzanifumanadeanissadiald aunnd pH fwmnzausensasoiduinges

=3 1 ] [] [ & [ IJ =
WisrnsAsetiseudne 6.5- 7.8 waluszdiu pH 7.2 ussiuiiianeinan8ngegn
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¥ ooy 3
2. 'ﬂ‘aﬂ'ﬂﬂﬁﬂﬂ?tﬂﬁ:tﬂﬁﬂ'\ﬂLLUU‘Qﬂﬂ'lﬁn‘i‘a‘N

naswrziisawuugeatwnssndaiviinisindifiausorauAan M ARaN
A Wannzsudeaniasigidulazendule  weensWmunliiflusendia  Soinld
= A & ¢ 12 9 = o = ] =]
uandAnlddeudnge derreantsnzisvinuigravnssaiivaeetn Ae

(1) uandmreadianeiilige usslpunmainaue malnfnnamizdiar
wugramneruinarfuandntszann 30 - 35 % sssiwindaaildinie weduilung

< g = ‘g LA n’
wstianuIunedge vidanaadaaslduanBnlszinn 5% 1emimtindaniildinns

2 nsrzdienaeuil  arsoldfagwmnifaunnatindanilddaunn
diwfasiiaagn widne  wasifludaawdaldannininnegms Wy suin  sdudaine
Wi dnauranuwdy sudes nanthe Wi yeded @as

3) nszdiavihauuugrgungse. awnsamazlinnganis aacdaTliags

d rr e % P 1
ANNANBRRBAIGT MHIUBRINANTWISIALLLIANTEAILANG UMGHATMATLLAZNS
seuntnemainAldnaaon

= d‘ Ll 173 < o -::dz J
(@) nnwnzdiauuuesg N aziasian Miwedalutouhiinum
d1fim llswinmsmsdiawniildnundes  ussansomldvatenia udssinifiu
< o - A LI 1 [}
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Materiats mnéhe Aretna lunaan mnihaxn
organic matter | 71.05 88.37 87.09 81.71
Total C 41.21 51.26 50.52 47.37
Celtulose 36.34 29.68 10.85 23.72
Hemicelluose 6.38 17.11 19.95 17.49
Lignin 7.90 12.17 18.21 26.38
Ether extract - 1.69 - -
_Alcohol extract | 4.97 0.97 2.93 -
Hot water 11.83 1.22 13.96 -
extract
Total N 1.73 0.61 1.71 0.91
C/N ratio 23.82 84.03 29.54 52.05
Ash 15.02 1513 9.06 3
Total P 4.63 0.14 047 0.09
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Source df S8 MS F F.05 F.01
Block 3 2826162.5000 942054.1667 351" 386 6.99
Treatment 3 535287.5000 178429.1667 067° 386 6.99
Ex. Error 9  2412950.0000 268105.5556
Total 15 5774400.0000 384960.0000
GRANDMEAN =  1047.5
cv = 49.4309%
LSD .05 = 828.191005203510
LSD .01 = 1189.92960517746
DUNCAN' S MULTIPLE-RANGE TEST
PROBLEM IDENTIFICATION S\ R
NUMBER OF MEANS = 4
ERROR DEGREE OF FREEDOM = 9
ERROR MEAN SQUARE = 268105.55556
STANDARD ERROR OF MEAN =  258.894551679
NAME (D MEAN RANKED AT PROBABILITY LEVEL .01
T4 1333.7500 A
T2 1058.7500 A
T3 960.0000 A
T1 837.5000 A

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

NAME ID MEAN

T4 1333.7500 A
T2 10568.7500 A
T3 960.0000 A
™ 837.5000 A

DIFFER SIGNIFICANTLY

RANKED AT PROBABILITY LEVEL .05

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY

" BY DUNCAN'S MULTIPLE RANGE TEST.
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Source df S8 MS F F.05 F.01
Block 3 634204.6875 211401.5626 1.27% 3.86 6.99
Treatment 3 277092.1875 92364.0625 0.55™ 3.86 6.99
Ex. Error 1501426.5625 166825.1736
Total 2412723.4375 160848.2292
GRAND MEAN = 870.3125
cv = 46.9305%
LSD .05 = 653.293587756014
LSD .01 =  §38.640212293124
DUNCAN' 8 MULTIPLE-RANGE TEST
PRCBLEM IDENTIFICATION = P2
NUMBER OF MEANS = 4
ERROR DEGREE OF FREEDOM = 9
ERRCR MEAN SQUARE =  166825.173611
STANDARD ERRCR OF MEAN = 204.221187448
NAME D MEAN RANKED AT PROBABILITY LEVEL .01
T3 1028.7500 A
T1 933.7500 A
T4 847.5000 A
T2 671.2600 A

MEANS NOT SHARING LETTER IN COMMON

BY DUNCAN' S MULTIPLE RANGE TEST.

NAME 1D
3
T
T4
T2

MEAN
1028.75600 A
933.7500 A
847.5000 A
671.2500 A

DIFFER SIGNIFICANTLY

RANKED AT PROBABILITY LEVEL .05

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY

BY DUNCAN'S MULTIPLE RANGE TEST.
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Source df SS MS F F.05 F.01
Block 3 492921875 16430.7292 0.16™ 3.86 6.99
Treatment 3 10854.6875 3618.2292 0.04™ 3.86 6.99
Ex. Error 9 919851.5625 102205.7292
Total 15 979998.4375 65333.2292
GRAND MEAN = 4928125
cv =  64.8718%
LSD .05 = 511.3464241120974
LSD .01 = 734.693138093353
B DUNCAN' S MULTIPLE-RANGE TEST
PROBLEM IDENTIFICATION = P3
NUMBER OF MEANS = 4
ERROR DEGREE OF FREEDOM = 9
ERROR MEAN SQUARE = 102205.729167
STANDARD ERROR OF MEAN = 159.848153858
NAME 1D MEAN RANKED AT PROBABILITY LEVEL .01
T4 532.5000 A
T3 497.5000 A
T2 478.7500 A
L] 462.5000 A

MEANS NOT SHARING LETTER IN COMMON

BY DUNCAN'S MULTIPLE RANGE TEST.

NAME D
T4
T3
T2
™

MEAN
532.5000 A
497.5000 A
478.7500 A
462.5000 A

RANKED AT PROBABILITY LEVEL .05

DIFFER SIGNIFICANTLY

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY

BY DUNCAN S MULTIPLE RANGE TEST.
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Source df SS MS F F.05 F.01
Block 3 297630.1875 99210.0625 4.16™ 3.86 6.99
Treatment 3 84502.6875 28167.5625 1.18™ 3.86 6.99
Ex. Error 9 214660.5625 23851.1736
Total 15 596793.4375 39786.2292
GRAND MEAN = 151.3125
Ccv = 102.0658%
LSD .05 = 247.020206005754
LSD .01 = 354.91408908873
DUNCAN’ S MULTIPLE-RANGE TEST
PROBLEM IDENTIFICATION = P4
NUMBER OF MEANS = 4
ERROR DEGREE OF FREEDOM = 9
ERROR MEAN SQUARE = 23851.17
STANDARD ERROR OF MEAN = 77.2191258872
NAME ID MEAN RANKED AT PROBABILITY LEVEL .01
T2 2715000 A
T1 132.5000 A
T3 125.0000 A
T4 76.2500 A

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY

BY DUNCAN' S MULTIPLE RANGE TEST.

NAME 1D
T2
T
3
T4

MEAN RANKED AT PROBABILITY LEVEL .05
271.5000 A
132.5000 A

76.2500 A

125.0000 A

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY

BY DUNCAN' S MULTIPLE RANGE TEST.
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Source df SS MS F F.05  F.01
Block 3 195592.6875 65197.5625 039" 386 699
Treatment 3 397642.6875 132547.5625 078 386  6.99
Ex. Error 9 1523005.5625 169222.8403
Total 15 2116240.9375 141082.7292
GRAND MEAN = 2561.9375
o = 16.0569%
LSD .05 = 657.97151548158
LSD .01 = 045,36137281836
DUNCAN’ S MULTIPLE-RANGE TEST
PROBLEM IDENTIFICATION = P5
NUMBER OF MEANS e, A
ERROR DEGREE OF FREEDOM = 9
ERROR MEAN SQUARE = 16922284
STANDARD ERROR OF MEAN =  205.683519197
NAME (D MEAN RANKED AT PROBABILITY LEVEL .01
T4 2790.0000 A
T3 2611.2500 A
T2 2480.2500 A
T 2366.2500 A

MEANS NOT SHARING LETTER IN COMMON DiFFER SIGNIFICANTLY

BY DUNCAN'S MULTIPLE RANGE TEST.

NAME D
T4
T3
T2
T1

MEAN
2790.0000 A
2611.2500 A
2480.2500 A
2366.2600 A

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY

BY DUNCAN' S MULTIPLE RANGE TEST,

RANKED AT PROCBABILITY LEVEL .05
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Source df SS MS F F.05 F.01
Block 3 14563.5000 4854.5000 1.63" 3.86 6.99
Treatment 3 6212.0000 2070.6667 0.69™ 3.86 6.99
Ex. Error 9 26885.5000 2087.2778
Total 15 47661.0000 3177.4000
GRAND MEAN = 86.75
cv = 63.0040%
LSD .05 = 87.4209268939651
LSD .01 = 125.6047800200650
DUNCAN' S MULTIPLE-RANGE TEST
PROBLEM IDENTIFICATION = P6
NUMBER OF MEANS = 4
ERROR DEGREE OF FREEDOM = 9
ERROR MEAN SQUARE = 298727777778
STANDARD ERROR OF MEAN =  27.3279974467
NAME ID MEAN RANKED AT PROBABILITY LEVEL .01
T2 114.2500 A
T4 942500 A
T3 77.2500 A
T1 61.2500 A

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY

BY DUNCAN'S MULTIPLE RANGE TEST.

NAME 1D
T2
T4
T3
T1

MEAN
114.2500 A
94.2500 A
77.2500 A
61.2500 A

RANKED AT PROBABILITY LEVEL .05

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY

BY DUNCAN' § MULTIPLE RANGE TEST.
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Source df SS MS F F.05 F.01
Block 3 5973.6875 1991.2292 2.01™ 3.86 6.89
Treatment 3 2468.1875 822.7292 0.83" 386 6.99
Ex. Error 9 8935.5625 992.8403
Total 15 17377.4375 1158.4958
GRAND MEAN = 54.3125
cv = 58.0149%
LSD .05 = 50.3984635194864
L.SD .01 = 72.4115855165034
DUNCAN' S MULTIPLE-RANGE TEST
PROBLEM IDENTIFICATION =h \RZ
NUMBER OF MEANS = 4
ERROR DEGREE OF FREEDOM = 9
ERROR MEAN SQUARE = 992840277778
STANDARD ERROR OF MEAN = 15.7546840478
NAME D MEAN RANKED AT PROBABILITY LEVEL .01
T3 65.5000 A
T 83.7500 A
T4 53.7500 A
T2 34.2500 A

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

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
T3 65.5000 A
T 63.7500 A
T4 53.7500 A
T2 34.2500 A

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



61

d oy =Y o (-1 ]
ANTINIMANUINT 8 NFIATIZHRANITNARSIN NATATEI9UIUAaNTANIER (Aansia
AR Aldanududurasgsazareduiarady ludnmdoui

13 ot 1 o =y [ o .:l
waNANaf FannuasRARluduR 15 - 21

Source df 8S MS F F.05 F.01
Block 3 50.2500 16.7500 0.11" 3.86 6.99
Treatment 3 244.2500 81.4167 0.54™ 3.86 6.99
Ex. Error 9 1365.2500 151.6944
Total 15 1659.7500 110.6500
GRAND MEAN = 22125
Ccv = 55.6675%
LSD .05 = 19.6998282860537
£SD .01 = 28.3043509857093
DUNCAN'’ S MULTIPLE-RANGE TEST
PROBLEM IDENTIFICATION = P8
NUMBER OF MEANS = 4
ERROR DEGREE OF FREEDOM = 9
ERROR MEAN SQUARE = 151.694444444
STANDARD ERROROF MEAN = B6.15821492895
NAME ID MEAN RANKED AT PROBABILITY LEVEL .01
T4 25.5000 A
T1 24.2500 A
13 23.2500 A
T2 15.5000 A

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

NAME (D MEAN RANKED AT PROBABILITY LEVEL .05
T4 25.5000 A
T 24.2500 A
T3 23.2500 A
T2 15.5000 A

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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Source df SS MS F F.05 F.01
Block 3 656.1875 218.7292 5.09™ 3.86 6.99
Treatment 3 9.1875 3.0625 0.07™ 3.86 6.99
Ex. Error 9 386.5625 429514
Total 15 1051.9375 70.1292
GRAND MEAN = 85625
cv = 76.5399%
LSD .05 = 10.4825322859031
LSD .01 = 15.0611096061826
DUNCAN' S MULTIPLE-RANGE TEST
PROBLEM IDENTIFICATION = P9
NUMBER OF MEANS = 4
ERROR DEGREE OF FREEDOM = 9
ERROR MEAN SQUARE =  42.9513888889
STANDARD ERROR OF MEAN =  3.27686545684
NAME ID MEAN RANKED AT PROBARILITY LEVEL .01
T3 9.5000 A
T 9.0000 A
T2 8.2500 A
T4 7.5000 A

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

NAME D MEAN RANKED AT PROBABILITY LEVEL .05
13 9.5000 A
™ 9.0000 A
T2 8.2500 A
T4 7.5000 A

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN S MULTIPLE RANGE TEST.
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Source df SS MS F F.05 F.01
Block 3 3902.0000 1300.6667 1.01" 386 6.99
Treatment 3 1128.5000 376.1667 029" 386 6.99
Ex. Error 9 11588.5000 1287.6111
Total 15 16619,0000 1107.9333
GRANDMEAN = 17175
cv = 20.8928%
LSD .05 = 57.3944582080884
LSD .01 = 82.46330202312
DUNCAN' S MULTIPLE-RANGE TEST
PROBLEM IDENTIFICATION = P10
NUMBER OF MEANS e\ 4
ERROR DEGREE OF FREEDOM = 8
ERROR MEAN SQUARE = 1287.61111111
STANDARD ERROROF MEAN =  17.9416402491
NAME ID MEAN RANKED AT PROBABILITY LEVEL .01
T4 181.0000 A
T3 175.5000 A
T2 172.2500 A
T1 158.2500 A

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

NAME 1D MEAN RANKED AT PROBABILITY LEVEL .05
T4 181.0000 A
T3 175.5000 A
T2 172.2500 A
T1 158.2500 A

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