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Making compost from water hyacinth by mixing
with some starters
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Making compost from water hyacinth by mixing

with some starters
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Making compost from water hyacinth by mixing

with some starters
Abstact

In study on compost making from water hyacinth
( Eichhornia grasspipes ) with accelerators such as F-60 ,
B2 , Pordor 1 , KMIT'L 0801. and without accelerator in
Faculty of Agriculture Technology Kingmongkut's Institude of
Technology Ladkrabang since July 8,1991 to August 6,1991.The
design was Complete Randomize Design ( CRD ) consist of 8
treatments with 4 replications. When the compost are 20 days
it was found that the compost making with acceleratqrs are
significantly diiferent from control at 95 % and was not
significantly in the compost with accelerators ; KMIT'L rate
500 ¢ ,Pordor 1, F-60 , B2 but different from the compost
without accelerqtor. KMIT'L 0801 rate 500 g which is mix-
culture , digested materials in compost pile faster than
other accelerators and decreased C/N ratio to 18.17 while
other accelerators decreased C/N ratio to olny 18.41 in Por-
dor 1 , F-60 C/N ratio decreased to 18.89 , B2 C/N ratio
decreased to 19.57 [If C/N ratio less than 20 you can get it
the compost]. Thus,KMIT'L 0801 rate 500 g was the best among
accelerators being tested. And the other accelertors; KMIT'L
0801 rate 0.45 g C/N ratio decreased to 21.99 , KMIT'L 0801
rate 0.6 g C/N ratio decreased to 22.56 , KMIT'L 0801 rate
0.9 g decreased to 24.38 and C/N ratio which without

accelerator decreased to 20.31
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2o SuS N oI INTIRADUATIUANAITURINTLINLDYU R it watudefioviu
fu 9 %vUSﬁﬂnﬂnﬁmgﬁﬁ1uﬂﬂﬁ foaugi1%919sgifiuTnodivinm tfauasund
n1unﬁu1U1u}wm%auuauﬁv%auﬁ11an fodi L AndgnafqunTvuneanfgnav-
tAvugfalulfaqiu #wmfuludse inalng ﬂéuﬁﬁnmuﬂnﬁuhLﬁﬁu1ﬁ§0u1nnﬁn
Useinaduiat By (231) Tud w.oa. 2444 ( 3%md wsuame , 2522 ) ud
utanen (2525) 91wvudun 1 u1uld w.w. 2439 Twuﬂgniﬁﬁ%vaﬂsU1uuu
dgonnLfindiianYedsesuseyy dnaugidvldngrassasnlugaaavniuusn usn
(Ryssunntuniufidne q 8619930193 Aufied w.d. 2451 ‘tafinvesadgdh
Pmfunr¥adnaugltaonulddesdiu udlsidouldns %wnﬁ1ﬁﬂnqﬁuﬁﬁnmuﬂ1ﬁ
uwi1uUﬁﬂuazLﬂuﬁmn{aﬁﬁmmﬂuuudvﬁﬁdﬁvq T 64 Fundadavising (Ans

aqna1un11ﬂ1uaﬁuvﬁuﬁﬂﬂﬂﬁﬁ,2521 )



ﬁﬂUWUVﬁ’I\"ﬂﬂﬂ\ﬂﬁﬁﬂﬂ”"‘uﬂ\‘lﬁﬂﬂU‘ﬂ‘i’\

ﬁnwuﬁﬁﬂLn%muuﬁdﬁﬁ1uundwﬁﬁ%mn%au%t1mﬁuastﬁu1ﬂau (HuSafiag
Fau8  TawunfsnnssLifafinfufiufudednaoufn q fuifuun w3esautudu
ngulatine ¢ wadaiAundrsinanandedafafufinduld

svfu @ Utznoudaungului3uviuiBuntsyn (rosettes) Auduniiof
Tuiend 2 lufutly Alaufulusinnuly (sheath) #i%uadou  udifoudaz
wHou i Buddihnte avduioufiafulaudine (stolon) finaauuna 5-45 17w
fiuns noatunuRudn (assaynisuntadsearusiufefodhuasrus, 2521)

9an : favvusanifunuusnday (fibrous root system) Tasunmn
sanandauutnasnayladn fifavansoquiens (Jumn,2524) tﬁaﬂnﬁquﬁnéu
fv3uwusinvudau (root hair) fuauandfdnatasoundadiavande ifin
310814 anthocyanin ( 8¥9¥s uasfnm1,2525 ) AN81IBDIITAILUAN
drviusantufond  10-90 1oudiums ( AnzaynIINNITUsEdusuSafinin
wsuAmy,2521) Hanuglnfiseindaangeluntagaiusigainisdne q fiuzvu
adﬂuﬁﬁLﬁa1ﬁ1unﬁ1tn%mtﬁu1m (Usu18%85,2524)

@ funuuluitfies (simple leaf) uavnaudte udulu (blade)
uaefitulu (petiole) uwrulufinuvaznansudvyuindaulunu udtﬁaﬁaﬁq
unfutaiulussunan ( anvoynsaNniTlssauvIudefiaduasans,2521 )
teusnanlulif iBurdoudatulid tBus vdn (dudaguidnenvasyludssuie 2.5-
15 1gufiung Arulufi¥nuusnaunssoan atelufi oy q aduvavin i fu
ﬁquv1ﬁﬁuaauﬁﬁ1ﬁ aﬂnnuUﬂdn%aéuéuﬁuanﬁwﬂaﬁuQﬂuﬂNQﬁéﬂavﬁﬂqaw—
Tuaetn  219faunauna 30 taufiiues uasdauTauluseliylu

nan : senmonifudolififtunon (spike) oonmanmronlaoniiaudn
e RL P donfiefl 6-12 aon a19fiv 60 mon A udensnuia 13-30 17uf Luns
(Angoaynssuntsdsedue udgfiody usvams,2521) maﬂdaqﬁnﬁuxéuvuau
nAumsn (perianth) ﬁmﬁuﬁsﬂuLﬂugﬂn1ﬂUUﬁdU1uuﬁm 5 tdufitune /2y
vanwuunoanifu 6 nfu  AudononsuTAvvony  nalinenfiTiuauselddn

(Burdon usuAwmz,1981)



wa : fog 3 wg nrwlufiwfauanuseuna 5 (ufndona ¥numznaud
¥hnasidy Swuneifadssunw 0.5-1 Dafiuns uauaﬁﬁﬂ1n¥nuﬂﬂ1ﬂuvan
uruy 15 0 udluvtz inalnedfnlidesfinindn  1fovs nnianan indaas
Lﬁméuiuanﬂwqmnqﬂﬁﬁniﬁ 20 svan g i1Bud (Barrett,1980)

ni1szurufufuasnisundnasaiuiug @ Anavgrrgsrofugta . 2 navfie
n19venina (off-shoot) Huifinfuldadivianifauasnivindn  wasunh
finaugan Lfufionauita tavudureifaurtonandantddae A58nutddon tnane
seadrvinfalufindondsuasaniafutlugquaviiaiy (aveniauniavssaiy
sufafiadn wauewy,2521)  nasfidnaugaadauttaundiudiuintdedavaan
EET ingrefinauiuandu JavAufunvrobinddu ( s¥gduvuacdinen,2525)
uazﬂ1uuu1ﬂnNauﬁﬁﬂ1uﬁn%nﬂw1unﬂsqmﬁﬁuauaﬂqaﬁn1116ﬁ Fedugunan
YYudq idrfiuannuandonldodqefl (Juasn,2524)

fnmugan dati ifisdgua Tuundedhdae 9 wabibigarantduseTuad
nundniilanindovwnts  Swsnssvunds ifoudessunfiamizosunsdedhnay
TeuuiAsughivuovuss inAddy 14y dnwlvanTdsuqunn tdednsanisss vy
pavinatnundein ligendaunf 3 1dn thannafiu Burevundvin 1 Buguaaan
dan v tAiunaiwmavinussatIUsen aabiifinmdan iRunudanisuinliud
tBuundv inreiufysuasdaiuntsniie q wananfiudvnntidasanasuan
Luﬁuuunﬂaan%tnusuwiﬁvﬁﬁuauaﬁnﬂﬂtﬁuauqaﬁ (dsv1833,2524)

n19an 1Bun19a3uqull 2 A8n19Ivg q A AIAMIRIENINATIRRENIY
ndn Tauutulduse Tuad  nravhatuvieass ldunnrsaluguiauidasial
vdu chlorophenoxy , glyphosate uay bipyridyl ( AN BYNTINATI-
Ussanuvudefninuasany, 2521) a1inndntaudfna  widin BuiBnnafisae
a191du1vvundointevdnine udtUouuIvenusas 1RU 198 NN InuAsER-
n%uiuﬁuﬁuﬂu 9 i (ﬁumﬁ,2524) aﬁn%unﬁsﬂquguTﬂu1501310ﬂﬁ&u
(Huasin Ldu nrana Liuguniin tadovdingiu aamnaing WnEySAN #el4u
auauntant¥adinf Tmu1ﬁnﬁnmuﬂ1ﬁ%wﬁUsuﬁw%n1wﬁ1un11qwﬁu31qaﬁnﬁ1

#1399 97188 194 cadmium usz nickel (Tn®und,2526)



ﬁﬁun%6ﬁﬁU1uﬁm%nﬂﬂ1unw1dauﬁun§uﬂﬁ1

i

Yadav (1977) [d-vfieinu Subba Rao,1982] 51891447 A4

» |
tﬁaiﬁuwﬁﬁ (94 Trichoderma viride , Chaetomium abpanse ,

Myrothecium roridum , Aspergillus niger , A . terreus ,
. e s

Cellulomonas sp. ldlunavyuniin aswh1ﬁn11aaﬁuﬁ1wavﬂuﬁﬁnLﬁm1ﬁ

1.4 1) . N '[
t598u  ’1ama9qvmuanft 1 s ifludnda C/N ratio woeYaqfldluniann
Juuifn  Sd1uinfu 75 atundvainnianavds 4 (flau A1 C/N ratio wov

control Sarvinfiy 47 1uwdzﬁmﬁ€unﬁ1nmaavﬁ1dt%a Cellulomonas

b

ssp. A1 C/N ratio amavinfasvuddy 16-18 wau 1 fa1418a Ericho-

derma 7 C/N ratio =udgiswuing 17-18 wansnf U%uﬂdnsmﬁaﬁﬂ

Tunayu ﬁﬂﬁtéaﬁvﬂdﬂ1ﬂvgvniﬂnawﬁ1ﬁﬁnﬁ11éLéaﬁau i
|



n13196uIn#t 1 nasvas ifiudssindanvseqBunddluntadouaaujunin

S1 TREATMENT -Strain Organic Total C/N
NO . number carbon nitrogen ratio
A. Analyses in the beginning - - 53.08 0.700 | 75.83

B. analyses after 4 months:

1. Control (uninoculated) CONT 49.11 1.050 46.83
2. Cellulomonas CAB 3 37.82 2.400 f 15.76
3. Cellulomonas GB 3 40.97 2.317 % 17.69
4. Cellulomonas BHB 1  40.54  2.325 i 17. 44
5. Cytophaga BHB 2 48.25 1.485 ! 32.47
6. Trichoderma viride BF 8 38.21 2.217 - 17.69
7. Trichoderma viride BHF 5 38.82 2.250 i 17.03
8. Chaetomium BHF 3 48.8% 1.433 34.09
9. Chaetomium abuanse COF 7 47 .62 1.250 38.09
10. Myrothecium roridum BHF 4 47 .17 1.130 ? 41;74
11. Aspergillus niger GF 5  48.83 1.255  38.51
12. Aspergillus terreus BF 2 48.04 1.257 45 .47
13. Mixture of bacteria MB 40.31 1,933 20.86
14, Mixture of fungi MF 39.52 1.742 22.63
15. Mixture of bacteria+fungi MBF 41.78 1.642 25.10

97n Subba Rao (1982)

Runddffuadesivnssuiunisdasantuiunuinglunavunidn

» »
Hufinetuvefanossdanvvidunduing q 14 3 ndu Hefl
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1. 1Hon (Fungi) 1unavﬂunﬁnnum11nwutéaqﬂaQLﬂua uiuflnuo
téa1ﬁ1unanuuﬂnﬁnaﬁUﬂﬂmdﬁuﬁuéuadﬁu%ﬂqﬁuﬁuﬂwﬁﬂunﬁn ﬂjﬁuéuuau
quu)Rvavaninulnden (Rnsng,2522) (Fo9fnuludavuan 1 %qmnqﬁgw
1dun wIn Asperpgillus fumipatus , A sp. uana1nﬁﬁvﬁ1%ﬂﬁmﬁuﬁn

19U Trichoderma viride , Rhizopus sp. ifudu i

U¥ggn (2522) sauvniudn tdoqdunidefia P f8onavinuvadnandia

Aspergillus oryzae,Fujita éutﬁutéasﬁﬁﬁmaQ%um1uqa Moniliaceae

fia ugfunddfigousnindoudae ifunan La%mtﬁu1miﬁﬁﬁqmnqﬁ;15 - 45
avA 1o 1Bun uil \RuTnlAAfiqafiqangl 25-30 avani7ai1fus faluan

y190Tun11ade luTas 13 usedINIIntsudsudIvEnT WHavda3d3%  unav

» » ' |
Wi 9ifan tAwnga s2ufviveovinis1d8uq 14y 93319 Uasqcwaven
. !

wasdandld i fuated

v ] .
audnf wavAnz(2528) <1uvauda Runddnans il isutadigagiaa

1durd Chaetomium spp. , Aspergillus spp. , Humicola spp.,
Fusarium spp. U8y Trichoderma SDPp. nﬂﬂﬂhlﬂﬂﬂ?ﬂﬁtﬂ%m‘%ﬁquﬂnﬁﬁ
fifannAuassNInadteauadld uwuﬂﬂﬂﬁﬁnn11u1ﬁﬁ1uﬂn1ﬂﬁﬁqmﬂqﬂgv
ussufl (2530) ﬁnuﬁLﬁﬂdﬁuLéaﬁnﬁLn%muuuﬁwﬁaﬂuﬁavﬂgﬂ NN
(Audaabnvifasquasnidefaf thnnisuu i fou Indavayanie q lutannyy
INRUNIUAT 8 uuv wULéasﬂﬁvnnm 9 genera 16 species évsﬁu%ntéa

Chaetomium globosum 78 UasdIN IInUBLERIDURE TP ldAfivunIsay

n1av nasatundvlafuit nvsatwlsaflun waensvaurhas

n19u1 (2532) nd1ad1 qBunddfiveugeungfuaunatsuasldannan

411y %Yq Asperpgillus , Cheatomium , Curvularia , Fusarium ,

Memmoieolla , Phoma , Thielavia umg¢ Trichoderma usn3anflds

wuda  Suse@nB8nannuluddy Alternaria , Coprinus , Fomes , My

rothecium , Penicillium , Polyporus , Rhizoctonia , Rhizopus,

Trametes , Trichothecium , Verticillium use ugorhynéhus
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avfind (2533) #nwn91d Chaetomium ssp. ﬁuunaﬂnﬁuTﬂuﬁﬁ

Soil plate wu1u.ia¥y Isolate 0503 , 29204 uay 3003 wrNUBUARRIY

anglaglufagaie q  ldud  wWavdia wunau nauee wasweaafing wudn

svifunisdsudaiuysvin Chaetomium ssp. yjn Isolate aQﬂu1uﬁuﬁ¥ﬂn
yuitz18nday uas¥aqffadndndor  onidunanadia

Chang(1967) 318v1utin téasﬁﬁﬁﬂ11na1uﬁ1ngv1un11dautﬂagTaa

fio s Chaetomium thermophelie LﬂaﬁuﬂuﬁnumuLénu%qnéﬁqmnqﬁ

45 avatrigaBus  1fuiaan 3 eqfind AudqdaydatunINdIIIINIANIN
40% wouiminiienun

Pitayakon et al (1990) #Anwadaadasan Au Juwldn uacvyinfiy
MuUu 1579 Haodqv flausuenanaufidny q gasdssinaing WU
fifasn 1297 deffud  wacuandludeds 729 frufug  wanadaudstunay
412 TuiovUgdfins wudn 1fa41 3 dqufu§ Ao Aspergillus ( MBK

335 ), Helicomyces ( MBY 586 ) uav Chaetomium ( MCT 794 )du

wanfiTulduBa @ ufu§ Streptomyces ( ABK 372 ) ua: Streptomyces
( APK 425 ) dinarsndaussiunivdaated

nﬂ1ﬁqmnqﬁLﬁuqvéuuauﬁﬂdﬁuéugv iugnanf inunzandatin tnduan
niﬁ;éaﬁﬁ #ofl %vﬁnw11nwu&éa11LQ%@@QU%kamﬁduanwavnavﬂu%vﬁqmnqﬁ
dﬁuazﬂﬂnﬁuéuﬁauniﬂﬁunavﬂunﬁn nﬂnnﬁ1ﬁnwﬁtéasﬁﬂunanuuﬁn1uﬁﬁv
qungfl 50 avdAn e 1Bud ﬂﬁuﬂ1nwutéa111ﬁudtﬁaqmuqﬁqvéuﬁw 65 avA"
tga 1 Bud 3z linu (Basn e Lﬁﬂﬂﬂiuanﬂwﬂuﬁv nudtquunligeeunn 62-63
" 9eAn 178 (e deanuiTnnasany 1o td

Ua¥udvy q wovanamuandan s 1fudanququ wauin 1fan Basq08
Al NFINTalunTatsvfisnsansy talunavuniin avnn11finungfauny 19a
T luszgsdne 9 gavntIvaunds wuda luscssusn %vqmnqﬁn1u1unav

L ! » »
Jundnifugedu  dnsvmy3anuiBoswin Geotrichum Candidum usy

Aspergillus fumigatus uautﬁaqmuqﬂﬁvﬁvﬁuﬁu 45-55 avA1 198 Fud
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fiinaumsa9nunan Cladosporuim sp.,Aspergillus sp.uay Mucor sp.

(ioqangfligendafl  @21393uwuwan Penicillium fupenti st1elafiny

dfnzaviferdundrafl  szumndrefiunonty %uﬁuanﬁwuﬂﬂﬁauuas%aqﬁ1ﬁ
(799man1 usuvAns,2532)

2. uonhTubu¥s (Actinomycetes) RBun3dnanfurvafiaadyldly
ﬁnﬁwqquﬁﬁﬁﬁvﬁu s Lasyifdaniiman tdoauasiining uaﬂﬁTuﬁu%aﬁﬂu

Tunavjuninfinan Thermoactinomycetes sp., Thermomonospora sp.

Feswrsandinioutyd igagladdaviangTaatafiusudel Streptomyces sp.

uay Micromonospora sp.fidanssiudundudaglunswuninensAfiqguugligs

29uan wasany (2532) 81747 TaskaluBenoaf Tududatidnan
n11ta%mﬁﬂniﬂtéaﬂntm%uautéa11 uaunn%m1ﬁ1ﬂﬁLﬁaaq1u5n4wﬁﬂnﬂsdﬁu
maanaAall tfuons Lﬁavaﬂnqﬁuw%JWﬁnﬁﬁavnwsaan%Lauﬂunﬁ1Ln%mtﬁuTw
fnvavvovusaf Tufuda Lﬁaka%mtﬁunduuuﬁﬂqﬁ1ﬁwﬁﬂunﬁnaz%vLnﬂtﬁu1ﬁ
Tau 1fluifugniviaadrumeyunan Su¥nuns tdufl nutﬁuiﬁiunivﬂunﬁnnﬁv
nqungligefivyagegn nn19auad13¥udae q wuda LéauaﬂﬁTuﬁu%ﬂ i
ﬂwta%m1ﬁﬁ1uﬁ1vﬁqmnqﬁgwﬁv 65 pYATLTaLBud  nsLadgeeanawnIonyn
ﬂuﬁntﬂaqmuqﬁﬂulﬁuniﬁ 75 ovAn g Bud qmauﬁﬁﬂavﬂnwuaﬂuﬂsnﬁxa%m
1ﬁ1uan1wﬁqmuqﬁgvumnﬁﬁvﬁu%anﬁUﬁﬂmwavLéauanﬁTuﬁu%a

3. uvahi%y (Bacteria) U%Uﬁmwaquﬂﬁ1%uasﬁuuﬂ1§uadﬁuﬂnﬁw

wandonuneTagiuanldnidu  daunantdunwan Bacillus sp., Achromo

bacter sp., Pseudomonas sp., Micrococcus sp., Cellulomonas
sp., Cytophaga sp. tBudu  dautluanrsfihifisnnAsewununfi 1unan

Clostridium sp.

2930u8A7 wavang (2532)nd12%174n qﬁuw%ﬁwnnﬁnuwuaﬂ%uﬁ1vdﬂvq
ﬁavﬂu1un11Wﬁﬂunﬂnuauﬁnm11nwu1uu%u1mﬁu1nniﬁqﬁuw%ﬁﬂﬂméulauaTﬂu
d3vusnuunfitfunan mesophilic azTuZuauan dauﬂtﬁaqanQQuQﬂ wun
f1%3un2n mesophilic audAay ¢ Ay Yau ifuafiv uUﬂﬁt%uwén thermo-

1

] > ’ »
philic, 31 uaz wanfTufua scifivddutanandu  3shusuzasdnindvdonue

i
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Tunawuudnvsruna 2.3 x 108 1aa dadnidn 1 n¥n daunanfifisvaduns
nudanl1udoutd uvssunm 3.9 x 10% tga dedawiln 1 a¥u USunmuoedn-
1
] »» .
tnddundn21019 L fudrfuduou wdseduuuslusnffuiusnnuandonuas Yag

] . +
fiuuldnaduntin adastafimuldAunuinviuasevdningssanavifogqang

Lﬁuéu Tﬂuﬁ11ﬂﬁnﬂuﬂuw1n Pseudomonas sp., Achromobater sp.,

Flavobacterium sp., Micrococcus sp. uag Bacillus sp. 3w

Bacillus sp. Apudnvaznuluviuiauanndtwindu q Teasianewanfivau

quuglgs tdun B. subtilis uwar B. stearothermophilus funant

(33 1AaRtuday 50-55 avAntoaiBud uaulﬁn%uﬁnLﬂaqmnqﬁguujnéuniﬂé

uananfifenuiaflnan Clostridium sp. Bvswsasdrvavasiaiduiiu ud

Ln%m%uanﬁwﬁiﬁﬁaanﬁtnu SursaroNuflquandftunisdoudsutgagTas
16 uﬁvmévaﬂﬂnuwuwﬁnﬁnLm%ﬁﬂﬁuﬁﬁnnuﬁandﬁu%augviﬁ \4u Thermus
aquaticus évta%m1ﬁﬂuﬁqumuqﬁ 40-79 avA1da1Bud uﬁ;a%m1ﬁﬁﬁ
70 avdAn g Bud
téaqﬁun%ﬁﬂ1ztnnﬁﬂauqmﬁqﬁUﬂunaﬂvua31ﬂ1ﬁaanLaunﬁnéﬂnwﬂ -
ﬁun%ﬁnaﬂuﬂﬁmﬂﬂuﬁﬁndauﬂaﬁutﬁagTaaiﬁﬂuﬁﬁ1ﬂﬁaan%Lnu Nauémuavnﬂ1
dousstouuufl A9 tomauea wazninBundd  tdu  namoudAn niaveifia
nsnuanfinuasniniatvda q8unddussiansduszusaf Tudodalaibunuinan iy
i1 lniindonsdoyratssuu i dannaad téaqﬁuw%éuuu1ﬂ1ﬁaﬁn1ﬂﬁwuﬁﬁ
1Ulusvsuyfoyludds  Clostridium Fomulufiy Jundn yadad Tasumu
Inudinasdn L8y
téaqﬁuw%ﬁﬂsutnwﬁauqmnqﬁgvﬁﬁuas1ﬁ1ﬁaﬂn1ﬂ qﬁuw%ﬁ%gﬂﬁawnﬂﬂ
uau1ﬁ1ﬁﬁunUﬁnaHﬁm1un1uudunﬁ1dauﬂaﬁuﬁqmnqﬁqv Lﬁavaﬂniﬂﬁqmnqﬁ
quu11ﬁu1ﬁav arqdouantudenn tiutluadivsan i §q i dutiaw Inin%ludia
Clostridium thermocellum ﬁquﬁwaﬁﬁmuauwulﬁﬁ11ﬂ1unavﬂunﬁnﬁ1v
qanglige dquﬁﬁLnuﬂvauﬁunﬁsdauﬂaﬂuﬂavLéaﬁanéaq1uﬁ1v 5#-65 V-
A1 tgaBud B 50 puAni7aiBud Aandiansutiay uau1ﬂﬁnﬁ11n%miﬁu1m1ﬁa

qangfigendn 65 svA1i9s 1Bus Uﬁﬁ%unﬂavﬁuﬁtnuwuﬂuﬁnLﬁunaﬂv

_14_



n1zu1unﬁ1ﬂavq§uw%6ﬁtﬁméuiunavﬂunﬁn&utﬂunﬁﬁLuﬁuuuUavﬁtﬁﬂ
éuadﬁwﬁﬁuuumﬁuéumauﬂﬂwﬁL?ﬂﬁ%ﬂﬂﬂﬁawqﬁuwﬁé éwnﬁwa1nnawﬂunﬁnn51
Tuszue 2-3 Juunan qquﬁ1unawQuaugvéuniﬁqmnqﬁnﬁuuan fis sunine
50-60 avaA1igatFus ludaviinu (do11iGusvurunnnuas 1Bunan Thermo-

duric 'siurd Aspergillus fumigatus 11ﬁﬂmﬁtﬁutéa11ﬁln%miﬁﬁ&v

Tugangluiunaisuasqanglige(dae 20-50 avAn 1728 1Bud) wasdtu1snday
tang Taslad §v1uﬂnvﬁnutﬁu1zusﬁt%unﬁsuaunﬂﬁdauﬂaﬁutﬂa%Taﬂ fiaun
Lﬁaqmuqﬁsuniﬂw 50-60 mvrAigxiBud snuyRunddwan  Actinomyces
Thermoactinomyces ﬁta%mtﬁu1m1ﬁﬁﬁqmnqﬂ 55 avAr1gatdua Tuune
n%vqquﬁ%unauﬂunﬁnnquﬁv 80 avﬂﬁtﬂaL%uawﬁ1ﬁqﬁuw%6wﬁnﬁwu§nn11
1%y fiuin uﬁuﬁaqmnqﬂamavﬁw 65 avAntra1Buaniaftndinfiuand Tuduls
wdnéﬁLﬁuaﬁuduéuuﬁnﬁnuauﬁUWUﬁnﬂunﬁﬁdauﬂaﬁuLﬁaana Tauifufigacd
ﬁnwmutuﬁuuiﬂaﬁntﬁu fin Lﬁauuasﬁﬁtﬁuéu f2ud138nfiu (lignin) &u
unuwﬁudhn11dauﬂﬂﬁUﬂavqﬁuwﬁéuﬁnniﬂLﬁa@Taé au&uﬂuuﬁn1u%uqmﬁ1u
sznus11dnfufitidessanuununin humic nﬂ1wﬁﬂuuﬁnﬁ1ﬁ¥ﬂﬂﬁﬂd1uU1u
nou'lslinfaufiv vedugaugllusdh igue wﬁ\ﬁLﬁﬂﬂnﬂwunmﬁau1ﬁnavﬂunﬁn
umnaefiy évﬁuadawﬁmwavqﬁuw%éﬁLﬁuaﬁavﬂuﬂszu1unﬁ1dauaaﬁuéﬂﬂn
ud taaniuuannasuiiqguugfdn ﬁﬂ11uéuﬁaunuﬁqﬁunﬁﬁﬂﬁm mesophilic
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igaglangn Catalyzed Tnudtdou ¢y W lududaoeas i u idunay
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natuifiu  cellobiose %vnumﬁtﬁuuﬁﬁ%01tﬁﬂéunﬁuuantﬂéé iMdou
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Tuiagasuinifn  ausoudunidv igad 1d11Ulugaduosqiundd e
s-glucosidase flaszdoudnty cellobiose UinanuifudharangTasdaty

aufin® wavews (2528) 17uvaudn qﬁuw%ﬁwﬁnléa11ﬁ§1uﬁ1na§1v
toutlgdigagiaatd 1dund Fusarium ssp., Chaetomium ssp. waz Tri
chodgrma SSp. %vl%ﬂﬁﬁnﬂﬂﬂﬂéﬂﬁuﬁﬁﬂLQ%W‘ﬁquﬂﬂﬂﬂﬁﬁBﬁAﬂﬁ

1ol 1angTlan Lﬁuﬁuwﬁuﬂﬁ1ﬁﬁuﬁn1avavu1n1ntﬂaQTaa ftﬁuTwéuﬂn
arladfivsznoudlumitutinaie 50-150 wiau Svdeudivitudanisiovaany
Tnugfundd 2unfdavnfinioulad g igagiad (hemicellulaée enzyme)
sanundoy 1of gag laa il Tuiane 1 dnay uasawrsoduduidnlv Loa sl

Anflu tﬁua11U1unauﬁwu1uLﬁwﬂjnﬁﬁﬁﬁaﬁquﬂn ﬁnaq?ﬁuﬁuﬁuTwﬁ
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uandteAufelugninfifionnd taunaslugnnfivandanaand 1au waslinan
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ArugN Sumrlinafiléennnisdeudany iavfgsandtefiuoanty TﬁuﬁtﬂaqTaa
tﬁaqndauﬂﬁtﬁuTutaqatﬁn 1 figuasedudunde tgad tdr 1t dussgnuity
Wluntandrvifuundonveuuasatrfusuatulu iaadunvqdunid FBunida
Ln%m1ﬁﬂuﬂnﬁwﬁﬁaanﬂtau wafildannsdoodany taufiy 1ﬁuﬁiunaﬂ1%uau
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1
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dnugaslugnnfivindsnosnd iau n11ﬂauanﬁuaztﬁm%u1ﬁNNQjé unzfl
intermediat product tﬁﬁéuuﬁnuﬁu Ly unﬂﬂ1€uau1maan1ﬂﬁ , HpS,
LOVNUBR , nenouBfn , neavedfe ,nen¥a20a (succinic acid) nana-
8273%a , ninuanfa (Alexander,1977)

nsdsudauigfitragiag %vLﬁuaﬁﬁﬁuw%ﬁﬁadﬁvnaﬁu13niﬂuﬂ11
viznoufidoumatudtunazdaaaiuenn  Kasldus tduifiuafufunisdasany

e Ted 4 13unfeufinvavigd igagTaaninvlazavihaafafinla tgu

!
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pentosan , hexosans , polyoses fin1d 2 Tuianavovd n s/ pentose

1%un  Xylan was Araban 6114 2  Tuiagazevihnia  hexose (%un
)
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Mannan u®sg Galactan (w9 zu1vadefl uric acid osnuanivIIAng
|

(Runsadau (andnf,2524) n¥vernfugRunddiuituld

Usfuasugunivtouds Iy LAvRY :

5m1ﬂdauﬂaﬁuLﬁ@ﬁﬁTﬂUléaqﬁun%ﬁnuLﬁﬂéutqau%aﬁﬂ %ua@ﬁu Ua¥y

wausflm Alexander (1977) Yhnuntady ina-foantdu

1. mrawfu  (moisture content) ifuArfiuvusnfivuiuiainlu
navLﬂuﬂﬂﬁaﬁtﬂudanﬂxﬂhﬁvﬁwuazn11Ln%mﬁavaﬁun%ﬁ 1fiavanluszuy
metabolism #nv 9 fiAnfuniuluignduasn1tUanusny  extracellular
enzyme ssnutaulnsianaingaitsuanigasscdosiuduaady ifuswa Tauund
lunavidAufigvcfquuglgs vabidhse ingasnuinaan 1981 Soulddra198unsd
nuﬁauﬁﬁﬁﬁuﬁﬁﬂﬁﬁﬁmwu fofududosfinng tAudnavlunay i asfieludlvavoe
vraafl tnuasan Tnetin iiuanaaeaufuiisnnvtadouau 1huty

Suler and Finstein (1977) wudnfinaudu 50-60 % wasfuluaw
28n% (3uadqv 1fluene 5m1ﬁnﬂ1dauﬂaﬁuautﬁméu1ﬁqum ud e L fiunauty
1fu 70. 3 Emenqadeudsiussanay n11ﬂauaaﬁuﬁuwﬁﬁnﬁnﬂﬁz$1un11?ﬁ
aan%tauﬂﬁuﬁsnLﬁﬂ§u1ﬁﬁﬁﬁU%Nﬁmaan%Lnuadﬁvxﬁuvwaﬁan11ln§mlﬁu1m-
yovyfundd uﬁﬁﬁﬂaﬁuéuqvniﬁ1uﬁuwaLnuﬂu utﬁﬁﬂnwwﬁﬂﬂaanﬂéauiunav

:

tasflantsdouasiefl tdunssviunisusndsansend ian nasdeudgiuss -
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2. n1asuiseanid (USunweanBian)  ponfisuitfuunafien fu
denvyuluntsdedrudifansonlussuuniranielatuigaieovydunidinuoen-
%Lnuaulﬂuﬁ1¥uﬁtﬁﬁmﬁauﬁLﬁméunﬂnnﬂﬁdauaaﬁuanﬂﬂnuiﬁ 6 COp + 6
Hp0 #effutluanmfifioansd ieuifivens nisuannttdavantusn1dunidanfuon
ﬂupavLﬂﬂﬁﬁavﬂﬂ1uﬁw%n1wﬁuautﬁméu1ﬁ1ﬂuauq1énu1ﬁ 6 COp + 6 Hy0
was MR EeviustuIunaf trafsun 3w LU Tusuaunna metabolism %uq
tﬁaaiﬁvﬁauU1znauwauLﬁaﬁﬂunﬂsLn%muaumﬁao%wﬂavqﬁun%ﬁ

Finstein and Morris (1975) 47uvaulidn dnwaznisuwdnazany
ﬂauaan%tauﬁunavﬁaqLnﬁaﬁvﬁlﬂuwavuﬁotﬁuuuu gradient fio u%(qwfa
vanvefuiuraundoand tauninnazaasylUlunavfs  nasnfunasyuasdau s
U%uﬂmaanﬁtauﬂunavﬂunﬁnLﬁuéunﬁﬂ 10.1 % fiu 18.6 % nranfunaeyu
ﬂvu%ﬁq%uw%61ﬁaan%Lnuiﬁuﬁnéu fns1n11ldeand taufuufantaunseiiu
tudfugangflunasfy  naaafie 1uan1wﬁﬁaan%tnuadﬂvLﬂuvwaqﬁunﬁéauuﬁ
aan 1aululdidad e livaaunay dniinasdoudatnss iinduldatnviinin
uauUnﬂUdaun11u€buaﬁnnﬁsuaunﬁ1ﬁwﬁ1ﬁqmnqﬂ%unanUtﬁuqvéu

3. gquugl (temperature) uivainnrsnavunifnganglnulunay
'QUnﬂnLﬁuqv%uadﬂvsqﬂL%1ﬁv 50-60 avA1i1YaL1Bud tﬁavaﬁnwﬁvvﬂuﬁqn
UsaudouaanunlnnnisuIuAdIsdosantuuasandAinisiiualndousesvyagdu-
nadfunuanidn wﬁ1ﬁﬂ11u%auﬁLﬁméuiduw%nﬁunﬂuaannﬂnﬂaqu ( Stut-
zenberger uavAwms,1970)

Allen and Brock (1967)31uviudin qmnqﬁﬁtnuwuﬂuﬂﬁn%uqﬁuw%ﬁ
Tuntqdaudau iAufigdseuw 37 avﬁﬂtﬂa1%Uﬂuﬁﬁ1qquﬂ§véuﬁv 55 @y~
A7 vae 1 BuaqRunddunvelnfisinniad89a0g1d  fedauingifunan thermo-
philic dﬁuuuaﬂL%uaﬁuﬁﬁndauaawuLﬁuﬂﬂiﬁﬁﬁqmnqﬁ 28 avAigaBuw

1uﬁnvu1nﬂawn11tﬁuqmnqﬁ qﬁun%éﬁaﬁﬂunauﬂuauﬂauﬂaﬁua11ﬁdau
CRUACTUERELTRE & %vqﬁuw%ﬁwnnﬁﬁa@ﬁa1dmwua11uﬁ1ﬁ ﬂuwmuﬁqmnqﬁqu
duidan q aufivussuan 50-60 avAnigaiBus [ufyfiunidnan thermo-

philic inffufinanisdousany wi¥vsngangffvyagegaudafisvdoy q an
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avﬁuﬁuﬁuqmnqﬁnﬁv ( dnndn 40-45 svAqtgatBud ) Runddnan meso-
philiec a1u11nLn%muauLﬁuaﬁunuNﬂnéuuauasdaUﬂaﬂuﬂﬂ1ﬁun%ﬁUﬂvﬂﬂﬂ
ﬁtﬁu intermediate product daiu‘aunﬁuﬁv C/N ratio amaﬁﬁv1uﬁuﬁ
sut 1o jundintulgld (Fergus,1964) ;

sefunrugurovguugl ssfufuaninuandauft innasan ﬂﬁmﬂavﬁﬂq
mBsld  usvaunzavnavuniinday 1uﬂn1ﬂﬁqmnqﬁqvﬁvnéﬁ1 . Bl LhN

nsuIunIInaY LAl funlfqangfgefiv 80 pvAngaBun  Rcduguugigy

» »
gunafiasfuifent1vi38gzavqdunidlunavdy  Aanssuvsvyiunddacanay wh

Vigungfanavfvsedufl inutuan Bunddifeylunoviundnfiss 13ufianssnin

afunfelusnuas ifunuy  Feed Back System -n11ﬁqmnqﬁ1unahﬂquniﬂ
70 ovea g iBud  ifluianiuau g nnadausaruvs tinfudia E@ﬁavaﬁn
Arndeulunians tdoqiundddensan ;

4, Jhfigduvovhu (pH) ﬂﬁﬁ%uﬂwnvﬁuLﬁuﬂnﬁuéﬁﬁmﬁnﬁéﬁuuﬂvﬁﬁ
uansvnudAsnIzulunIsdasdau Ay Lfusdasuan Lﬁavnﬂnnﬂ1xn§mtﬁu1m
wavqﬁuw%ﬁﬁﬁﬂdﬁuaﬂuﬁ1ndauﬂaﬁuLﬂuﬂﬂ&uéanﬁu1uﬁUﬂ11uLﬁuﬁuwav1a—
Tasi19udoou nsta3guasuuafi i 1F841 unsuandTududsudnsufines fu
tUldanses pH ﬁtwuwvﬂﬁw#unﬁﬁLa%mwamqﬁuw%ﬁﬁﬂmﬁu ﬁauﬁuuﬁ1n11xa%m
ﬂawqﬁuwiﬁnzaﬂavu%anqﬂwuﬁn%uﬂ usnannd pH definanvsevnunisifiou
daLau1ﬁﬁﬂavq%uw%ﬁﬁﬂaﬂﬂdauaanuﬁdautﬂuﬂﬁﬁnﬁau

5. J3uws1ge 1y (quantity of nutrients) nﬂﬁﬁaﬁunﬁé
FnTndsuday Lavfy fiflawnnsnnaaiudavnrandveuussaifuauluns
g41vizadInlluntaddne irad lmigdunddiedovnt1sigomaafian tlusndqu
fvanvvs1an 14110 BunrTussnounolu o d uannﬁn&u 219A0VN1993Y
nesfunio tdvufififundie 9 lunivuiusiadvinsneigisuisnauluigaddn

» ¥ 1 4
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6. Hadqusrnitvarfusuunziuingisunoefly (C/N ratio) an9
#9719 dI8YIUNDUYD Y 1TRN qﬁuw%ﬁﬁavnﬂ11u1m1LquﬂuU%Nﬂmdauﬁﬁvngﬁa
g419811UTenouAflutes coutfuovdusunay (du n1nocflu nanfianfdn
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Lmua01U1un00ﬂ0ﬂ11uﬁsnuunaan1mLﬂu 2 UYasinn A9 n1if@iuluguuavyu
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Uftidunsqdunddauanuntyldidadnssanida Sauas tovmfie Az nat iR
1u1ﬂwava11ﬁum%6tuﬁaﬁvﬁﬁ1u1m1LnuxﬁuawﬁU1znaanu1n 1aun yadad

ﬁaqLnﬁaﬁvaﬁnT1voﬂuqmﬂﬂnn11uunvwﬂmua SUULIIN INAUIR Lﬁuﬁu ( Go-
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N1 LAt e dfinytn 1ﬂﬁn1wuumndﬁvadﬁwﬁﬁuﬂﬁﬁmwwvaﬁﬁ

fivedumriuiosu 95 % (Houanstdluntsof 9)ahn¥un11nma§ﬂavﬁun%ﬁ
.

Arduautfutudaudaedn (foverndavuan qLﬂwﬂﬂﬁvﬁwuﬂmwavéﬁﬁduTmuﬁn
éuﬁnuﬂavLﬂwﬁﬂﬁazﬁavgndauﬂaﬁu1ﬁﬁwuﬁmamavLﬁuﬁau PRuniddedaan
dau13nluntttiousanu1dfifu n¥veniunttanavenvBunidanfuaudvifuty
adﬁu11ﬂt§1ﬂun1uﬁmtnﬁatawﬁu%uﬁ1uﬁqﬁuw%ﬁ1ﬁﬂ1u11ndau1ﬁﬁnu51

o tuduu tfisussnineen ¥ufildans 14eefadae 4 wudn vdnaadundd
AYSuBuanavluniuav tiluafiu Lw1ﬁud1ﬁn111n%mﬂavLéaqﬁuwﬁﬁuﬁn fvand
uau1uLﬂnéqguw%ﬁﬁﬁaﬁuw%ﬁmn%uauﬁuLav

2.6 n14cufuunuay C/N ratio lunovyuuiln

nﬁnn11uﬁLaﬁﬁﬁﬁuw%ﬁﬂw%uauuauﬁuw%61u1wutnuﬂavﬂunﬂn%vmﬁﬁuﬁ
gnavldgrvidvuac llldatsidonmrdngadau (C/N ratio) Usingin an
C/N ratio wovinpuwandouuiuanin HA1 34.42 wacndvatnfuinaudnlu
sy 30 YuA1 C/N ratio ynmr¥uamav Tmu1uﬁ10ﬁt%uﬁunﬁnﬂuauﬁv 20
fu n1vansveay C/N ratio fuluadavdn  wdludaendvda dav 20-30
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&usﬁutwsﬁuﬁnmUﬂdﬁLﬁagndauﬂanu aqﬁuaznauﬁun%ﬂnﬂfuauuﬁ1an1wiu
tfunnarfusutanasntodudagywaetuluussoania WﬁQﬁlﬂﬂflﬂLﬁﬂﬁéuau
fa 1 Md1uﬁﬁnﬁﬁﬁﬂ%uﬁmﬁamav1uwmsﬁtﬂa%xﬂuﬁ1u1m1Lautﬁugvéuuauﬁn-
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LﬁaLU%uulﬁuu1snijwmﬁﬁuﬁ1dﬂﬁ1Livﬁﬂﬂdﬂv 9 Hunm¥ufititdana
(4% wud1 nn1anavzay C/N ratio unr¥ufildantidvifutuludnsadida
ndmn¥ufilitdldenT i3 uauLﬁaﬁa11mﬂ1uuﬁaumﬁ¥ui1tﬂuQunﬁnﬁﬂuq1é
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' }
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738 0801 #Hm<1 500 n¥u ﬁdﬁﬁauﬁqw (18.17) wa 1 fd1 C/N ratio
gavawnn (18.41) F-60 (18.89) uay B2 (19.57) mauardu LﬁBQU—
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#m17 0.9 n¥u wasldlddrvi49ld1981 30 Yulunas i fuguudin ( Huaav
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nag1ef 1 usavganglniulunavuniin  2avsqrsudauuinsandnavyan

Taulda1914v98ad1e q lusswoei3an 30 Su

_________________________ S U

A guuagliniy  qawgiivan fufl ganglinng q&uqﬁuan

TREATMENT ‘lunswjs  navyy TREATMENT Aunasyus  navju
(vaa.13ud) (1ga1Bud) (19a18ud) (tﬁn\ﬁuﬂ)

1 3

CONTROL .30.50 30 -CONTROL ~39.50 34

F-60 30.75 F-60 39.50

B2 31.13 B2 38.75

e 1 | 31.38 we 1 39.13

daa 0801 30.50 ¥38 0801 38.75

438 0801-1 30.88 738 0801-1 36.63

738 0801-2 30.75 #38 0801-2 37.75

da8 0801-3 31.50 %98 0801-3 37.75

2 : 4

CONTROL 28.13 27 CONTROL 34.88 31

F-60 28.13 . F-60 35.88

B2 28,13 B2 35.63

na 1 30.00 we 1 36.38

738 0801 27.63 g8 0801 36.50

738 0801-1 29.38 738 0801-1 34.88

738 0801-2 28.88 %98 0801-2 35.50

g9 0801-3  29.25 g9 0801-3  35.13

_67_



TREATMENT

gangiiany

lunavu

gangliven

navyu

(192 1%ud) (Lﬂatﬁuaj

gungliuan
naviy

(Lﬂﬁxﬁuﬂ)

CONTROL
F-60

B2

wa 1

38 0801

38 0801-1
738 0801-2

398 0801-3

6
CONTROL
F-60
B2
na 1

g9 0801

73R 0801-1

798 0801-2

¥98 0801-3

7
CONTROL
F-60
B2
na 1

#3a 0801

%8 0801-1
d3a 0801-2

438 0801-3

29,

29.

29.

29.

29.

31

30.

32.

32

31.

32,

31

32.

32.

31

34,

34,

34.

34,

35

a3

33.

33.

30.

75

88

75

50

75

.38

63

63

62

.00

13

13

.88

63

50

.88

25

88

88

50

.88

.25

75

50

27

29

31

Sufi gawgfinny
TREATMENT ‘lunavyu
(v7a18uq)
8

CONTROL 32.13
F-60 31.75
B2 33.50
ne 1 32.50
g9 0801 32.00

798 0801-1 31.88
#9a 0801-2 32.50

#3a 0801-3 32.00

9
CONTROL 30.00
F-60 30.00
B2 30.00
na 1 29.88
#a9a 0801 30.25

43’ 0801-1 30.25
g9/ 0801-2 30.38

798 0801-3 30.50

10
CONTROL 30.50
F-60 30.25
B2 29.38
we 1 29.38
¥as 0801 30.38

38 0801-1 29.88

- #98 0801-2 30.25

#9a 0801-3 30.25

29

30

28



Fufi qanglintu  ganglivan {5uﬁ qangfinqe  gqangliven
TREATMENT 1unasyu navyu TREATMENT Tunavyy nasYu
(taai1Bua) (roa18ud) 4 (17813u8). (1a95.183uq)
11 14
CONTROL 34.38 30 CONTROL 30.50 28
F-60 33.38 F-60 29.13 |
B2 34.00 B2 30.50
ne 1 33.25 wa 1 30.88
d%s 0801 33.50 #98 0801 30.25
%9 0801-1 33.63 %38 0801-1 29.63 1
798 0801-2 34.13 838 0801-2 29.50 3
38 0801-3  33.50 73’ 0801-3 30.63
12 ) 15
CONTROL 31.25 30 CONTROL 31.25 % 30
F-60 31.63 F-60 31.63
B2 31.75 B2 31.75
na 1 31.00 we 1 31.00
#3938 0801 31.25 #3a 0801 31.25
#9a 0801-1 31.25 §38 0801-1 31.25
433 0801-2  30.88 798 0801-2  30.88
§98 0801-3 30.63 . @38 0801-3 30.63
13 16 Y
CONTROL 30.97 29 CONTROL 30.63 5 29
F-60 30.13 F-60 30.38 [
B2 31.13 B2 31.25
we 1 30.88 na 1 29.63
#9a 0801 31.25 aqa/0801 30.63 !
d?38 0801-1 30.38 "IN 0?01—1 30.00
d38 0801-2 30.75 I 0501-2 30.00
%28 0801-3 30.13 #3n 0801-3 29.63 *




Aufi gangliniy  gawglivan {ﬁuﬁ guugfinny  gawnliuen
TREATMENT ‘lunavju  nsvys TREATMENT Tunswyju  nawju
(19x13ud) (17818uq) (1an18ud) (1R 1Bu)
17 20
CONTROL 29.50 28 CONTROL 29.25. 28
F-60 29.25 F-60 29.25
B2 29.75 B2 29.13
w1 C 28.88 ' we 1 28.88
73a 0801 29.75 #28 0801 29.75
d9a8 0801-1 29.50 738 0801-1 29.25
#9a 0801-2 29.25 998 0801-2 28.50
#9a 0801-3 29.38 %98 0801-3 28.38
18 21
CONTROL 29.00 28 CONTROL 292.00 28
F-60 28.75 F-60 28.75
B2 29.38 B2 29.00
na 1 29.00 na 1 28.75
8498 0801 29.50 #38 0801 28.75
d38 0801-1 28.13 d98 0801-1 28.88
499 6801—2 29.00 798 0801-2 29.38
%98 0801-3 28.50 a8 0801-3 28.25
19 22
CONTﬂOL 29.13 28 CONTROL 29.13 28
F-60 29.00 x F-60 28.75
B2 29.38 B2. 28.88
w1 28.75 we 1 28.75
d2x 0801 30.00 #3a 0801 28.63
438 0801-1 28.63 g9a 0801-1 29.25
#3% 0801-2 28.75 #98 0801-2 29.13
898 0801-3 28.38 #28 0801-3 28.25




Aufl ganglinie  gawglvan Sufl gannfinqy qmﬁqﬁuan

TREATMENT unesju  nauyy TREATMENT ‘unswju  nawju
(1an13ud) (199 18uq) : (raa18ud) (vga1Bua)

_______________________________ e ———————————————

23 26 |
CONTROL 29.88 29 CONTROL 28.88 | 28
F-60 30.00 F-60 28.63 |
B2 29.63 B2 28.63 |
nn 1 29.50 ' nea 1 28.63
#38 0801 29.88 g3a 0801 29.38
798 0801-1 29.75 738 0801-1 28.13
%98 0801-2 29.63 898 0801-2 28.88
g3’ 0801-3 29.38 %98 0801-3 28.13 '

24 ' 27 . i
CONTROL 28.88 28 CONTROL 29.50 29
F-60 29.13 F-60 29.25
B2 : 29.25 B2 29.63
wa 1 28.63 ne 1 29.13 }
738 0801 29.50 738 0801 29.50 ;
#38 0801-1 28.50 798 0801-1 29.13
#98 0801-2 28.75 798 0801-2 29.13
@8 0801-3 28.25 838 0801-3 29.13

25 28
CONTROL 28.75 28 CONTROL 29.25 29
F-60 29.50 F-60 29.13
B2 29.50 B2 29.38
wa 1 29.50 wa 1 29.13
g98 0801 29.50 828 0801 29.25
998 0801-1 28.38 #9a 0801-1 29.13
%38 0801-2 '30.75 #9q 0801-2 29.13
#9a 0801-3 28.25 %98 0801-3 29.13




Kuff qangfnty  gavgfluen | Fufl quugfiniy  guuglvan
TREATMENT 1unawyju navyu TREATMENT ‘lunssju  navyy
(voa1Bud) (i19a1Buq) (v2x18ud) (17818uq)
29 30

CONTROL 28.13 28 CONTROL 28.13 : 28

F-60 28.13 F-60 28.13

B2 28.25 B2 28.13

we 1 | 28.13 wa 1 28.13

d3aa 0801 28.25 #aa 0801 28.13

498 0801-1 28.13 938 0801-1 28.13

778 0801-2 28.13 838 0801-2 28.13

“%a 0801-3 28.13 #9a 0801-3 28.13

SN =P A Yo v.1 v W4 N ovrwes P\ W vaiio st 4 S0 |

MUY N
CONTROL wutufiy nanovYuTastildans tde
g38 0801 " ﬂﬂ1navﬂu1muﬂdﬂﬂ1tiﬁ 38 0801 #ms1 500 g
#38 0801-1 " nsnseuTnulddngide @98 0801 dms1 0.45g
#38 0801-2 nasnasduinulddnsidy d9a 0801 #ms1 0.6 g
438 0801-3  » n1vnovuinuldstvi4y d38 0801 dm3n 0.9 g
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uanvgangfiafuniulunavdundin  WSuuifsuifugangf tafy

uannawduniln wovatandaundinanndnaurlinuldsrsidvafiadie q yn q

5 fu luscsueiaan 30 Yu

191499

qunnf (e Fud)

Tu

10 Ju 15 u 20 4w

25 Yu

qangfivssaniu
CONTROL

F-60

B2

wa 1

a3 0801

498 0801-1
¥38 0801-2

#3a 0801-3

32

32

.80

.35

.83

.68

33.

32

28

.63

32.

63

.70

47

31.78 31.18 29.33
31.95 31.83 29.77
31.68 31.40 29.03
32.08 31.50 29.93
31.58 31.23 29.10
31.93 31.23 29.10

31.63 31.10 28.85

28.20 28.40

izs.

78
.65
.80
.63
.90
53
68

.53

nyIY g
CONTROL

838 0801
73/ 0801-1
738 0801-2

738 0801-3

wuufie

"

nranseduianlildeng i

naanssYuinuldensids @3a
n1anosuiauldegidy d9a
ntsnavuinuldeisidy des

n1snsvdulnuldaiside a8

_73_

29.13

29.23 528
29.25 %28
29.03 28
29.25 28
28.95 i28.
29.53 28.
28.48 28
0801 dm1n

S00 g

0801 dm3n 0.45g

0801 dn<n

0801 #Ha4n

0.6 g

0.2 g



] »
p131vfl 3 waasuSunatulas tsudfvnualunavsdundnzasniauinuninaan

Annuga1Tauldansideafladgie 1 yn 9 5 Su lusssziasa 30 Yu

q19199

CONTROL
F-60

B2

wa 1

#38 0801
#98 0801-1

#97 0801-2

798 0801-3

WNIY LN
CONTROL

#3a 0801
728 0801-1
438 0801-2

438 0801-3

1.36
1.80
1.58
1.65
1.44

1.35

wuuilv

"
"

1.46 1.50 1.73
1.70 1.71 1.85
1.57 1.80 1.85
1.70 1.98 1.77
1.52 1.54 2.06

1.44 1.53 3565

nasnovuTnulidtldanside

n1navduTaulddnai4e 434
nianavduTaslds1vide @91
n1snavfuTnulddns 9y d9a

n1snovuTauldarsidvy 9a

_74_

1.96
1.94
1.96
1.96

1.75

.91
.04
.00
.59

.79

0801 dms1 500 g

0801 dm<1 O0.45g

0801 #msn

0801 Hasn

0

0.

.6

9

g
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Taulda1919990adI9 9 yn 9 5 Yu Tuseusiasd 30 Ju

u#nvUluie Organic Carbon wavnisudajunidnandnaudnn

#1914

JSuna

Organic Carbon (i1Un¥igud)

CONTROL
F-60

B2

na 1

738 0801
798 0801-1
#7a 0801-2

g98 0801-3

36.

41.

38.

37.

36.

38.

59
13
74
01

73

.00

44

38

35
37

39.

38.

39.

.56
.54
.85

.49

57

71

20

35
35

37

35.
35.

36.

38

36.

.00

.81

.04

75
74

23

.41

70

34.

34.

35

37

37.

36

34

36.

98

66

.99

.05

13

b4

.83

13

34.

35

34.

33

34,
33.

32.

32

14

.39

60

.82
57l
29’
18

.39

28

31

30

29.

31

29.

32

29.

.87

.89

.96

83

.60

30

.39

85

NN NG
CONTROL

838 0801
738 0801-1
38 0801-2

728 0801-3

wuILNY

L1

"

atsnovuTauldldanside

nianseduTanlddiside
nsnavuiauldatside
Asnavulauldans 4y

nanauTauldatside

-75-

RERK)]

REK

K

BEE)

0801 #m<1 500 g

0801 dmsn

0.45g

0801 dm<n 0.6 g

0801 dmsn

0.9 ¢
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ugnvdas1dlu C/N wavnraudafuuidinsandnnugltTanldans

tivgfimdis q Tussusziaan 30 Yu

5 Yu
CONTROL
F-60

B2

we 1

728 0801
738 0801-1
98 0801-2

%98 0801-3

TREATMENT

CONTROL
F-60
B2

1

e
das 0801

d28 0801-1
798 0801-2

g9 0801-3

40.62

40.30
39.10
34.90
35.91
38.47
39.90

36.96

b - ————y

39.98

45.07
40.38
40.22
34,83

37.83

Rep 1
_______________ et

% N C/N ratio
1.39 29.24
1.77 22.72
1.46 26.80
1.88 18.56
1.41 25.49
1.35 28.41
1.25 31.95
1.39 26.61
Rep 3

%N C/N ratio

b N 4 P

1.22 32.91
1.70 26.47
1.53 26.43
1.44 27.87
1.56 22.28
1.42 26.59
1.58 25.82
1.37 28.85

34.18

39.59
36.96
39.02
38.
39.58
.70

.90

.21
371
.60
.74
.78
.29

.29

33.05

41.41
-36.09
36.81
34.83
39.02
39.74

30.36

20.18

23.22
23.14
22 .44
32.63
30.78
31.45

29.45

.62

.04

.70

.53

.62

.35

.18

T4

20.44

20.34%

21.22
24.11
21.55
28.82
33.65

17.44




TREATMENT

10 %u
CONTROL
F-60

B2
Ha 1
728 0801
AR 050171
#9a 0801-2

¥98 0801-3

TREATMENT

CONTROL
F-60

B2
na 1
438 0801
#3a 0801-1
738 0801-2

REK

Rep
2c | 3N
36.89] 1.85
37.51| 1.90
39.10} 1.60
45.13} 1.60
36.38} 1.55
38.87) 1.46
41.10] 1.32
- 37.51] 1.44
_________ YA

Rep
%C { %N
35.58} 1.37
40.14] 1.69
39.66| 1.69
28.73| 1.85
39.82] 1.22
41.51| 1.69
37.75] 1.58
38.08) 1.23

19.99

19.75
26.80
28.19
23.50
26.66
31.09

25.99

20.95

23.82
23.54
15.57

32.77

-77-

25.94

18.90
23.66
15.91
20.00
31.52
34.12

24.17

Rep
A R——
%C %N

33.75}1 1.30
35.80f 1.89
38.30| 1.62
34.37} 2.16
35.841 1.79
39.34] 1.25
40.30} 1.18
35.77] 1.48
Rep

DT oo

%C %N

35.98} 1.32
36.78} 1.34%
39.34 1.28
39.98] 1.48
37.91| 1.53
38.54| 1.36
35.70) 1.53
38.40{ 1.15

27.26

27.49
30.66
27

24 .

.09
76
28.42

23.32




TREATMENT

15 Yu
CONTROL
F-60

B2
ne 1
w98 0801
#9a 0801-1
g3 0801-2

#28 0801-3

TREATMENT

CONTROL
F-60

B2

nwe 1

“98 0801
d98 0801-1
73] 0801-2

7298 0801-3

34.97

34.83
38.30

31.4d
36.64
35.30
39.58

40.30

.32

.87

.62

.67

.71

.34

.25

34.90

33.85
36.09
36.09

34.31

.55

.71

.05

.75

.64

.78

26.51

18.68
23.66
18.81
21.49
26.42
31.72

29.24

22.53

19.84%
17.59
20.58
20.97
19.05
30.24

25.89

30.02

36.56
36.09
38.08
35.84%
38.55
35.44

34.18

.51

.62

.86

.65

.37

.34

.87

37.68

37.83
36.16

37.21

-78-

23.
22.61
19.36
23.08
26.08
28.83
19.00

28.18

.62

.67

.67

T4

.41

.67

22.59

21.75
25.72

22.32




TREATMENT }=m==—o- B
%C

20 fu

CONTROL 32.58
F-60 33.05
B2 38.00
wa 1 37.53
f98 0801 37.06
g98 0801-1}| 41.73
d98 0801-2] 36.81
73 0801-3] 40.61
TREATMENT }=====m (

%C

___________________ !
CONTROL 33.97
F-60 33.92
B2 30.26
na 1 34.55
d2a 0801 31.12
98 0801-1] 25.48
728 0801-2] 30.18
d38 0801-3] 32.25

.62

.69

.11

.00

.18

.84

.46

.62

T4

.71

.56

14

.41

20.

19.

18.

18

17

22

25

25

C/N

20.

19.

17

22.

14,

18.

29

59

04

74

.02

.64

.25

.62

ratio

01
51
.14
11
55

11

79-

21.85
21.16
22.80
18.21
19.83
25.94
23.61

21.92

Rep

%C %N
IS P
34.58] 1.58
38.63| 1.83
37.68] 1.65
37.36| 2.05
40.77| 2.06
39.66| 1.53
37.70] 1.60
35.84) 1.64
Rep
________ S

%C %N
35.16] 1.88
33.05) 2.16
38.00| 1.93
33.52}| 2.30
39.58} 1.86
28.87] 1.83
34.63] 1.60
35.81] 1.44%

18.72

15.31
19.68
14.57
21.29
21.25
21.66

24.85




TREATMENT

25 Hu
CONTROL
F-60

B2

we 1

498 0801
38 0801-1
das 0801-2

798 0801-3

TREATMENT

CONTROL

F

60

B2

we 1

d3a 0801
798 0801-1
738 0801-2

798 0801-3

32.79

34.18
34.76
35.28
35.41
36.55
33.31

36.01

36.

35.

24,

29.

29.

.79

14

.02

.35

.95

.90

.67

14

.90

.84

.76

.71

.40

.57

.37

C/N ratio

________ SN VNS

18.29

15.94
17.23
15.01
18.16
19.24
19.95

20.58

15.98

19.35
18.25
20.93
20.72
17 .42
18.94

21.25

41.81

36.16
35.70
33.77
33.38
35.43
33.16

32.77

T4

.84

.21

.02

.81

.85

.62

24.00

19.62
18.68
16.71
18.42
19.15
20.47

18.11

37.51

34.49
34.30
29.40
.11

.78

_80_

.95

.99

.72

.37

.85

17.08

14.41
19.88
19.35

21.26




TREATMENT

30 Yu

CONTROL
F-60
B2

na 1
das 0801
498 0801-1
49/ 0801-2

d9a 0801-3

TREATMENT

CONTROL
F-60
B2

na 1
738 0801
98 0801-1
#3a 0801-2

Rk

28

31.
30.
30.

31.

31

19.

31

30.

28.

31.

25

30.

32.

.61

75

81

20

87

.60

23

.09

73

12

.48

18

Rep 1
________ Rt
N C/N ratio %C
.17 16.15 28.44
.91 16.59 32.20
.09 14.76 29.00
.16 13.99 31.21
.95 16.37 31.36
.93 16.37 31.36
.76 16.64 28.90
.04 15.25 30.57
Rep 3
C/N ratio %C

____________________ i
.90 14.67 30.60
.83 16.73 33.05
.99 15.14% 33.78
.89 15.15 29.18
.76 17.69 32.06
41 18.08 29.75
.77 17.02 31.88
.83 17.63 25.48

I —

-81-

C/N ratio
.92 "14.84%
.92 16.91
.05 14.13
.02 15.47
.23 14.06
.95 15.55
.79 16.12
00 15.28
pf _S_ LN .
Rep 4
C/N ratio
.05 14.91
.99 16.65
.02 16.73
.92 15.24
.59 20.23
.88 15.84%
.95 16.33
64 15.58
L___; _______
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a3 14vafaday 9 va 4 5 fu lussuziaan 30 Fu

udmvAl C/N ratio tafigwsvariudayuniinaindnnuyininy

q13 199

CONTROL
F-60

B2

wa 1

#3a 0801
g3 0801-1
daa 0801-2

798 0801-3

27

.69

23.

24,

23

25

19

40

.25

.49

28.

33

65

.73

30.

06

24,

22
21

21

25.

27.

31

28.

79

.49

.83

.69

26

.88

63

C/N ratio
15 Ju 20 Hu
23.49  20.47
20.97  18.89
20.80  19.57
21.06  18.4l
23.57 18.17
24.16  21.99
26.88  22.55
28.11  24.38

nuY L Mg
CONTROL

@3 0801
798 0801-1
738 0801-2

%92 0801-3

nuufy

"

avrsnavduTaolidldansids

nasnavyuinuldgisidy
nsnavjuTauldansidy
nisnovuTaulddna gy

ntanavuinyldanside

...82_

43R

498

RERK)

498

25 “u 30 Yu
20.31 15.14
18.15 16.69
17.85 15.19
17.75 14.96
17.93 17.09
18.92 16.46
19.68 16.53
20.30 15.94
0801 dmsn 500 g
0801 dm31 0.45¢g
0801 #m4n 0.6 g
0801 #ms1 0.9 g



#1978 7 usawwanidsdiastsial nuUsdsaueavquuglatutunavjunin
flugangfatvusnnsvjuairnnianinduudnainidnaugr1Tauldas isealadne

9 1faguwinfiony 20 Fu

ANOVA
Source df SSs MS F F.05 F.01
Treatment 8 9.514 1.189 3.983%**  2.31 3.26
Ex.Error 27 8.063 0.299
Total 35 17.567 0.502
ns = Non-significant diffeerence at 1 % 1level
* = Significant at 1 % level
o = Highly Significant at 1 % level
GRAND MEAN = 28.93
cv = 1.89 %
LSD .01 = 1.07
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udnvgungllunavundinTaulday 1dvofianaeng LﬁaQUwﬂnﬁawq 20 JYu

TREATMENT Rep 1 Rep 2 Rep 3 Rep 4 MEAN
qanglusseniu 28.0 28.0 28.0 28.0 28.000 a
CONTROL 29.5 29.0 29.0 29.5 29.250 ab
F-60 29.0 29.0 30.5 28.5 " 29.250 ab
B2 29.0 30.0 29;0 28.5 29.125 ab
nn 1 29.0 29.5 29.0 28.0 28.875 abe
#9a 0801 30.0 30.5 29.0 29.5 29.750 abec
498 0801-1 29.5 29.0 29.0 29.5 29.250 be
#9a 0801-2 28.0 29.0 28.0 29.0 28.500 be
CEK] 0801;3 28.0 28.5 29.0 28.0 28.375 c
P INRIL)
CONTROL wutufy  nranawuinotildang idy
338 0801 " n13navuinuldatvide @38 0801 dma7 500 g
¥38 0801-1 n1navYulnulddqstde ¥3a 0801 dmsn 0.45g
738 0801-2 ni1anavuinuldsagi4s d3a 0801 dmsn 0.6 g
@98 0801-3 " nrsnavuInylds1vide 938 0801 dmsn 0.9 g

Havdefofl inSoufulunnd ifuafunsnsarutiuand vfusdeSduaniy

n1vaBR1AuS8 DMRT i t = 0.01
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[] »
n131efl 8 RAAVHANITS LAs1sia LYY UIusavUduaatuTng taudevun

gavntanfinduninaindnaugl1inuldasidvefindsg founinlany 20 Yu

ANOVA
Source df SS MS F F.05 F.01
Treatment 7 1.092 0.156 4.137%*  2.42 3 50
Ex.Error 24 0.905 0.038
Total 31 1.998 0.064%
ns = Non-significant diffeerence at 1 % level
* = Significant at 1 % level
% = Highly Significant at 1 % level
GRAND MEAN = 1.79
cv = 10.83 %

LSD .01 = 0.38
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uaasUiuratuTns audaunlunssundninuldsts tivufadvg 19oJuniing

27y 20 Ju

CONTROL
F-60

B2

ne 1

798 0801
d98 0801-1
daa 0801-2 .

438 0801-3

.69

.11

.00

.18

.84

.46

.59

1.74 1.74 1
1.83 1.74 2.
1.65 1.71 2
2.05 1.56 2.
2.06 2.14 1
1.53 2.14 1
1.60 1.53 1

1.64 1.28 1

16

.93

30

.86
.86
.60

44

.725 ab
.855 ab
.850 ab
.9276 a

.060 a

.843 ab
.548 b

.488 b

wyIY Vg
CONTROL

738 0801 -
438 0801-1
438 0801-2

¥3a 0801-3

wuufe

"

Li

ntsnavuTaulllddanst

49

nagnasuTnuldavids d9a 0801

nasnosduTauildangidy

a8

0801

nranavYuTauldgnsidy ¥9a 0801

n1snsvduTauldansidy

q3IR

0801

dm91 500 g
imns1 0.45g
ins1 0.6 g

9msn 0.9 g

fandeRof tinfsufiulunniflvaffiunaavasuldunndrviuad1eSduan iy

neafifTauds DMRT # t

= 0.01
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7135798 9 udmenansd iAs1eiAINnUsUsIuYevUSNne Organic carbon

ﬂavnﬁ1nﬁmQunﬁnaﬂnﬁﬂmuwaﬁimuiﬁﬂﬁsL%vwﬁﬂﬁﬁwqlﬁaﬂunﬂnﬁaﬂq 20 u

ANOVA
Source df SS MS F F.O05 F.O01
Treatment 7 36.802 5.257 0.21708 2 42 3.50
Ex.Error 24 580.925 14.205
Total 31 617.727 19.927
ns = Non-significant diffeerence at 5 % level
* = Significant at 5 % level
X = Highly Significant at 5 % level
GRAND MEAN = 35.10
cv = 14.02 %
LSD ,05 = @018
LSD .01 = 9.73
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udnvUiuw Organic carbonlunsvyuniinTauldansidvuliadivg ifadunin

S8y 20 Ju
TREATMENT Rep 1 Rep 2 Rep 3 Rep 4 MEAN
CONTROL 32.79 41.81 27.82 37.51 34.983 a
F-60 33.05 38.36 33.92 33.05 34.5%5 a
B2 38.00 37.68 30.26 38.00 35.985 a
we 1 37.53 37.36 34.58 33.52 35.748 a
438 0801 37.06 40,77  31.12  39.58 37.133 a
838 0801-1 41.73 39.66 25.48 28.87 33.935 a
498 0801-2 36.81 37.70 30.18 34.63 34.850 a
738 0801-3 40.61 35.84 32.25 25.81 33.628 a
MUY LW
CONTROL wraufie  aranavuinulildaasidy
798 0801 " nrsnovduinuldddidy @38 0801 #m41 500 g
%98 0801-1 " n1snesYuTauldd 3149y @9 0801 #mn 0.45¢g
738 0801-2 nasnavduinulddnsids d9a 0801 ¥msn 0.6 g
438 0801-3 " n11nsvuianuldans 4y 398 0801 dmsn 0.9 g

FandeBaof infoufiuluner ifurfiuudnvalruinunndvfiusdreliugfy

n19RBATAuUSS DMRT § t = 0.05
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n1s1ef 10 udasHansdiasavvalnndsusIugosdnstdau C/N lunqs

ufinduuiinainfnaugl1Tnuldansidvefindavg (Hoguuidniiany 20 Su

ANOVA

Source df S8 MS F F.05 F.01
Treatment 7 139.133 19.876 2.493* 2.42 3.50
Ex.Error 24 191.343 7.973

Total 31 330.476 10.661

ns = Non-significant diffeerence at 5 % level

* = Significant at 5 % level

% %

Highly Significant at 5 % level

GRAND MEAN = 20.53

cv 13.75 %

LSD .05

4.12
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udnednsdau C/N 1unavﬂunﬁn1mu1ﬁﬂ11L%vﬂﬂmdﬁvqtﬁaﬂunﬂnﬁéﬁqzoﬁu

. By S DR S PP TEN WS G R R G TER M S D D GER I TEE G S G AW G WD I8 SED el G S D NS N WA TEN U SRR MIP W S G SR W G S SR S G S6 ELe M G SRR W Sam

CONTROL
F-60
B2

we 1
d3n 0801
498 0801-1
49 0801-2

#3a 0801-3

19

18.

18.

17

.59

04

74

.02
.64
.25

.62

21.

22

18

19,

25.

23.

21.

16

.80

.21

83

19

17

22.

14,

18.

19.

25.

.51

.37

11

55

11

70

14

18.

192.

14,

21

21

21

24,

nyyLw

CONTROL

43R

RERK]

Gk

BRK]

0801 -

0801-1

0801-2

0801-3

vuaufv

"

"®

nrvnaafuTautdldas iy

nrsnovYuTauldans L9y

nsnssulauldanside

n1snswgu Tanldansidy

nrinavuTauldsts i

4 M
72 20.
27 18
68 19.
57 18.

.29 18.
.25 21.
.66 22.
85 24,
%38 0801
798 0801
g38 0801
%38 0801

EAN
47 ab
.89 b
57 b
41 b
17 b
9§ ab
56 ab
3§ a
1037 500 g
dn<1 0.45¢g

in57 0.6 g

dm317 0.9 g

flandsRaft inBaufiulunadifiuafiuusavarrultuandtsivadesidoandy

n1vdfifiTausd8 DMRT ﬁ t

= 0.05
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