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Abstract

This study was conducted to investgadaaniy stibutes of the farmers
growing Arabika coffee; 2) a level of the adaptation of Arabika coffee growing
farmer; and 3) factors effecting the adoption of Arabika coffee growing technol
Data were collected from 148 the farmers growing Arabika coffee in the are
Highland Development Royal Project.

Results of the study tee¢aahlirds of the respondents were male and 43.
years old on average. Mo#eathahtbeeespondents were Akhas, illiterate, and m
They had 5.82 family members and yearly household incomes for 295,837.84
They heldcadiral land for 21.31 rai and expenses town capital on Arabika coffi
3,618.14 baht per rai on average.The respondents perceived news/infor
agricultural extension workers and they did not join educatidrhalvnem the pas
the respondents attended a traning on Arabika coffee growing in the pastgen
level of knowledge and understanding about Arabika coffee growing.

Findings showed that as a whole the respondents adopted Arabika ¢
technogy at a moderate level but a high level in terms of deep cultivation r
resistant varieties using. They adopted the teeynalodjydeceimn/physics
methods, respectively at a moderate level. It was also found thetdredependen
relationship with dependent variable in term of the adoption of Arabika c
technology. This included sex, training, and knowledge/understanding (sig<0.0
Keywordsdoption, Plantation Technology, Arabica coffee
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ACCE SEX AGE EDU STA OCC MEMBI INCON INFOF VISIT TRAINI

ACCEF 1

SEX .254% 1
0.002

AGE 0.006 0.12¢ 1
0.945 0.131

EDU 0.027 0.13¢ -576* 1
0.746 0.09: 0.000
STA 0.034 0.03¢ .259* 0.101 1
0.679 0.67: 0.002 0.221
ocCC 0.069 0.03t -0.01 -0.054 259~ 1
0.402 0.66¢ 0.908 0.516 0.001
MEMBE 0.087 0.02¢ 0.04¢ 0.063 .234* 0.03z 1
0.292 0.72¢ 0.561 0.448 0.004 0.695
INCOM 0.04 0.05° 0.003 0.1 0.068 0.033 .206* 1
0.628 0.49: 0.968 0.228 0.413 0.686 0.012
INFOR -0.041 0.08¢ -302* .233* 0.13z -0.05¢ .226** .220** 1
0.623 0.28z 0.00C 0.004 0.111 0.517 0.006 0.007
VISIT  .346** 0.137 0.13¢ .220** -0.065 0.092 0.043 0.048 0.006 1
0.000 0.09¢ 0.092 0.007 0.434 0.266 0.601 0.563 0.945
TRAINI .490** .171* 0.00¢ 0.087 -0.10z 0.105 0.081 0.061 -0.009 .443* 1
0.000 0.03¢ 0.918 0.291 0.218 0.203 0.331 0.461 0.910 0.00C
KNOW -380** 0.15! 0.024 0.051 0.063 0.03¢ 0.021 0.06 0.136 -209° -0.139
0.000 0.06¢ 0.774 0.537 0.448 0.646 0.796 0.466 0.100 0.011 0.091
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ABSTRACT

The objective obttidy was to explore the personal backgreund factor,
caml mkgaOd _armpO | bOmrfcpOd_ar mpqC
promotion of vegetable greenhouses production of the Royal Project Extensio
Lan Distriatnphaeng Phet Province in order to adopt the promotion of vegetable
npmbsargml O | bO_j gmOr mOdg!l bOmsr Or f ¢

The sample of this study was 34 farmers selected from the farmers who
in greenhouses aneth of 7 villages.

The results of the study indicated that 61.8 % of the farmers are female
age at 50.47 years. They were Yao (Mien), Lahu (Muser), Karen and Thai pe
completed the compulsory education (Peadwerdgerf@miljrmembers was 4.71 ar
the average family labors was 2.18 and they have been educated and trainec
greenhouses production for 3.45 years in average. Their main career was be
grow vegetable in greenhwasasriatimes hired to do labor jobs. They have agri
~pc_O r0O4,110P _gqOgl O tcp_ec, ORfcO.
jobs was 64,623.53 Baht yearly and eagnedlttrahjolos was 64,200 Baht yearl
Meanudy they have the average annual expenses at 88,824.59 Baht dividing t
for agricultural expense and 69,397.06 Baht for household expense. The a
58,883.33 Baht. For the knowledge or information gainedoaie] EatypdoHm othe
of media and activities was at medium level. More than 76.5 % of the fari
knowledge of vegetable greenhouse production.

The good and continuous advice or suggestion from the officers was the
for the farmers melhovggetable in greenhouses. They have very good attitude
confidence towards the officers of Highland Research and Development
Organization). However, their attitude and confidence towards the office
organizationsgW) gl OkcbgskOjctcj, ODmpOrfcOoc
greenhouses production as a whole was in high level. Also, all 3 activities: tf
growing, growing and taking care, and harvesting were in high level.
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Fromtiewn mr f cqgqgOcv kgl _rgml *Ogr Ou _
adoption in promotion of vegetable greenhouses production were their educati
for vegetable greenhouses production, experience for veget&heilgrowing, r
members, number of family latpocs)tun@h income, total expense, debts, and
attitude towards the officers of Highland Research and Development In
Organization) and there was statistically significant at 0,01 level.

The pblems and suggestion for their vegetable greenhouse production: the 1
problems were they had to grow vegetables repeatedly for many times becat
disease problems; there were a few types of vegetable foogoalolgn@eying to ti
they could not grow cold weather vegetable or expensive vegetable such a:
pepper), and tomatoes. The other problem was th® lagd praseucd bachbtey
were rare
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Effect of Paclobutrazol on Change of Nutrients Content
of Eucrosia bicBIdR&j FlowerBigge
I Nj OR QOKGHET ij NOOGNNNES &
LT NTAT I Nénj ol édl 6k] AOEITKOJTIN
Agricultural Technology Research Institute, Rajamangala University of Te
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TnkkNTKOJnj kTMI gzq\nKrﬁl-éEchEGaMﬁlMMINﬂ Ter
OGIT TNOJT KOT NIk SNRAT 83 Nr I KGN rEm K NgI M
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L NLJ E DN @n WNIr i) rl BFErE aiROMOKVIYL INK K N6 8k F KT |
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eSNLAKBerGNI T KNEGKk OOT NT nl NI NKOOI nNT J

Abstract
The study on thencdlwd PBZ on nutrients in blub duringuanvisesis of
bicolowas conducted at Agricultural Technology Research Institute, Rajamang
Technology Lanna, during JanOatpb2017017. The experimental design wa
completetgndomized design with 5 treatments, 10 replications per treatme
concentrations a0, 280 and 200 mg/l. The 200 ml of PBZ solution was apy
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substrate drench per pot plant after the plants were 1 cm tall. Regslts showec
obtained 200 mg/l of PBZ produced the minimum of inflorescence stalk and flo
and 3.49 cm, respectively. Theubrdbm diiqumts treated with PBZ at the
concentration of 200 mg/l tended to produce highert& at ahenfir $4 ¢plooniéng
flower phase, N and P contents at every flower blooming phase and K conten
flower phase. Blulesia bitaated with 100 mg/l PBZ tended to produce higher
Ca contents at the first bloomiagdlaneiMidy contents at the withered flower ph;
While EB treated with 25 mg/l PBZ tended to produce higher N and P content
flower phase. The five concentrations of PBZ used in this study were not sig
Eucrosia biagptavth on beginning date of flowering, flower amount per inflo
inflorescence diameter and flower length.

Keyworésclobutrazol, Nutrients Elantesia bigl&eg
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35.90 12.30 18.90
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50 35.50 12.10 17.60
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ENKNO3JNT el NJogéoejeoel 1 NT nl NI'N
Assessment of nutrient concentration in soil and leaves ¢
Pukopummgebwn in Pattani province
eJ DK Biaitred Kalwkubtim
| KNJ T KNENKI NGNENKgnJI gl OLSNT AELNE
‘Corresponding authdnmaitree. k@psu.ac.th
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Abstract

The assessment of nutrient concgoitratidnleaves of Puko pummelo wa:
carried out at a pummelo orchard in Yarang District, Pattani Province and P
Service Station, Office of Extension and Continuing Education, Prince of Songl
District, Pattani PdavingedNovember 2016 to March 2017. The objectives of the
to examine the nutrient concentration of in soil and leaves of Puko pummelo i
Pattani province. The study was conducted in completely randomized design
four treatments and three replications. The treatments comprised T1) Puko f
was general practice management T2) Puko pummelo orchard was good pra
T3) Puko pummelo orchard was planted in Pak Panang drstristpiagbon Si T
and T4) standard nutrient concentration for pummeldéenresillarddeackethat
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thesoiandeafn Pattani pummelo orchard at both sites lacks of Aittayeh and calc
T2 had low nitomeent in sod 2an®@ @ay/kg and leaf as 0.45 and 0.65 percel
respectively. Mofdoard T2 also healdaweontent in sl 8shg/kg &hd 0, 1 O
mg/kan@eatonteias 0.71 and 2.34 percent répedtiuaigre significantly lower
than the standard concéfrvatidhe study, it was concRatdnthpimmelo
orchaldhd nitrogen and calcium as a limiting factor. It is necessary to increase t
of the element to raise the apptdpritte iacrease quality product.
Keywordssessment, concentration, nutrient, pummelo
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Table 1 Maautrients concentration in the Puko pummelo growing soil at selecte
(TAr3) and standard nutrients concentration for pummelo in soil (T4)

treatment N P K Ca Mg S
(mg/kg (mg/kg  (mg/kg)  (mg/kg) (mg/kg) (mg/kg)

Tl 64.8+4. 18.3+2.( 89.6+B.4 723.748. 124.2#7. 10.9+2..
T2  81.2+3.( 25.7+3.. 160.44%.. 922.3+P2 157.846. 12.1+1.(
T3  328.4+9 120.746 1,562.6%¢ 360.846.. 392.4+%1 40.5+8.
T4 180.0#0 20.0+D.( 125.040.0 1,500.02C 180.0+£D. 10.0+H.(
CV. 217 13.6 13.8 21.6 12.8 9.1
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Mean within column with different alphabets differ significantly at P<0.05

Table 2 Mintdrients concentration in the Puko pummelo growing soil at selectec
(TAr3) and standard nutoectntration for pummelo in soil (T4)

treatmen Cu Fe Mn Zn
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
T1 64.8t4.2 18.3t4.6 89.6tB.4 723.7485
T2 81.2+3.6  25.7+3.4  160.4#4.3 0922.3+%2°
T3 328.449.7 120.746.7 1,562.6%9. 360.816.2
T4 180.0#2.0 20.0tH.0 125.0#2.0 1,500.0%0.
CV. 15.2 14.7 11.3 21.5

Mean within column with different alphabets differ significantly at P<0.05

Table 3 Maautrients concentration in the Puko pummelo growing soil at selecte
(TAr3) and standard nutrients concentration for pummelo in leaves (T4)

treatmer N P K Ca Mg S
(%) (%) (%) (%) (%) (%)
T1  0.45+0. 0.14+0. 0.79+0.: 0.7146. 0.17+6. 0.30+D.(
T2  0.65t0. 0.20+D. 0.95+D.: 2.94+D. 0.14+H. 0.28+0.(
T3  3.47+0. 0.14+0. 1.8610.. 2.34+D. 0.73+0. 1.10+H.:
T4  2.63+D. 0.15+0. 1.18+D.( 4.13+0. 0.42+H. 0.28+0.(
CV. 8.4 9.4 4.2 9.7 12.5 6.2

Mean within column with different alphabets differ significantly at P<0.05

Table 4 Minwdrients concentration in the Puko pummelo growing soil at selectec
(TAr3) and standard nutrients concentration for pummelo in leaves (T4)

treatmen Cu Fe Mn Zn
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
T1 2.5+0.0 89.9+8.7  20.4436 20.7+0.6
T2 4.5+0.2 62.1+94.8  15.6+2.4  25.3+1.3
T3 5.1+6.3 120.449.2 17.8+3.1  51.5+2.3
T4 5.0+6.0 60.0+5.7  10.0+6.0 20.0+2.5
CV. 4.6 17.5 9.6 8.9

Mean within column with different alphabets differ significantly at P<0.05
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Table 5 Standard nutrients concentration for pummelo in soil and leaves

nutrients nutrients concentration
soil (mg/kg) leaves (%), (m¢

nitrogen 11250 2.8.0
Phosphorus 15325 .~ 1,30 .
Potassium 106150 /I 3.
Calcium 1,006,000 12,
Magnesium 12240 .+ 13
Sulfur 10 . ~0.17
copper 1.13.0 F3
iron 1116 4380
manganese 912 515
zinc 0.9.2 FO.
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ABSTRACT
The objective of this study was to produce a-fisefliee arehsugaing

combinations of maltitol and whey protein with maftedes&iordeon sadf0g of
sugar prepared using different proportions of maltitol5a2% amdirfl 6M50,
respectively) the results showed that pH was not significantly different
combinations. However, the viscosity the result shoed that using sugar repla
proportion of maltitol and inulin (50:50, TaR&ffé@0p®) didhe ice cream mix but
the Fitee ice cream with fat replacer (whey protein: maltodextrin = 25:75,
showed that the viscosity and percentage of overrun were increased the expe
using fat replacers infabteth got acceptance score lower than control. Applying
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in fat free ice cream 100% replacement the research showed ice cream got
lower significantly ,overrun was not different but the&iscO<ty) \Watardptpo

as whipping cream replacement can reduced fat content lower than 0.5% whi
free standard ice cream moreover using maltitol and maltodextrin can increa:
content.

Key worde cream, fat substitution, maltitol
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4EN KjKNImILEKnJlKNLéNE eeJnl | K & |
6T T e J AT Ok KJ I NT kT hOT T T RSNT Nk
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ENKEFE&FIEOJKRAhEKOI ] ®IBENGK
In vitro symbiotic seed germination of Cymbidium finlaysoni

Lindl. (Orchidaceae)
HJ | K &BEnoreug Khamehskia K ij rgirapdd @harithizaahea i

I KKT BaRoenKhoGitheMd K GMharm Satolgki N &
'"ONENI NgNgni | Rk ROS#H NI NT J Nk K[ KKC
TNENI NgNénkgnl DRN] NOeRKANKNEI NG
WMNeNi NgNi & NINKINL S gmTo d Gd M eI | |
T Ne NI NgNIJhL NEEK]apOGIA NN NN 17 7 NNLKNALT T KKNX
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Abstract
Presently, the rapid Gydsdafm finlaysonisndhnorchids are threaten with
extinction due to disturbance of building has prompted researcteds to devel
plans for the propagation and conservation of this orchid species. This resec
effectiveness of three orchid mycorrhizal fungi obtained from the others ort
promotingvitrcseed germination and protocorm dEVdiimjpageaniabmma.,
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cultured on oat meal agar (OMA) that were evaluated monthly. Fungus identi
morphological characteristics revealed that #&hizuttdéée Wwengi while
identification based on molecusticstrrggésted that two fuigahseeiaa,

(isolate RBRUO@¢ératabasidspm(isolates RBRU0OO2 and RBRJOAR). Test of
symbiotic seed germi@dtrdaysbniarimal. with fungal isolates above demonstrat
that all isemsupported percentage of seed germination 83.0% while control tre
sowing on oat meal agar only) had only 47.5% within 4 months. Only fungal
(Tulasnedip.) promoted seed germination and protocorm devel8p)reamd to stage
stage 3 (92.8%) were also high significantly more advanced than those fungi i
4 months, respectively.

Keyworddymbidi@imlaysonianmwitrasymbiosis, mycorrhizal fungi, seed germina
epiphytic orzhid
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OJei nNEI | Peé&ninl cch©l SNoT 6h NéeedDr BIBND |
KNeeJél KQeKGNE&N] KNG INET XNF $N aNK RO jnrEME
KGNSl kM NT ART I NeeeIJnELNINKTF] OnKI ATn
&SNS | RITTOFEINLAHENKIS hN M&d EROMGHK &i5]] .
el KAQoeKGNEE PENKNT Béi B gRh Ok NENK1 n |
I nT KN N6 Kk NEl ENKEFEélFr E6JkRhROKNENK I
EIFEélIE0JkRhROKNIAT KEEKE ®K K kel &intbigiun® N & K
(Dxo®t al., 2000 I RFENKEKNEN] 1 AT T nQ& 68T KOI T ij
KNAnT Tr SNIKRF] kNANT 68NOEk©OI J eJOL Encxk
&l E|] KgNONALTo8lIrfd A h | EloThmda NmmlhiT N TONJ ST B
EkOl ] eleLlLEnkTI nROKNrJkh| KNINHKEOST Ny
I NLA] 8 EEkOI ] eIJOLEnKIT AR

ENT I Nenj T AREIOKNa@Iél KigjekKIGNT feigE N
0Jk RhOKNENKOEKNGOT NT 6T &+ EEk©i ] e 6EN
6] F Ko GRT T QENKEIFI EOk NENKI AhRT N&F Ed J«
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Nutrition improvement of cassava by solid state fermentation

microbial starter of amylolytic fungus Rhizopus spp. UPC
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Abstract
Cassava is an agricultural material and may be a good substrate
improvement by amylolytic fungi through fermentation process. To improve the
of cassava for animal feeding, amiioxtipsfmgu®04 was isatateaisBava
cultivation area in Phayao province and characterization through solid state ft
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WheRhizopsigp. UP04 was characterized using cassava as the sole carbon sc
30 °C for 7 day, the \atudasef activity wat® foend+ 7 @/mlZh@ range of

pH and temperature (°C) for the enzymatic-ActidtiandvpikBB_Cassava
supplementaryRittopsigp. UP04 starter was fermented by SSF for 7 day at 3
nutrition values of fermenteescdteshwaincreased protein (4.12%) and fat (3.88%
was higher than the control or ensiling process without mold starter (proteir
2.45%) and fermentation process with st&ndaeyZESTR. qBratein 3.85%

and fatld%) respectively. ThHehsmatem. UP04 showed optimal starter at improv
the nutrition values of cassava through SSF for animal feeding.
KeywordSassava, amylolytickRhzgmpeslid state fermentation, SSF

iTT SN

EKNY T TENKIIJAEI DgFNINKLATT Q7T NFO) R
El ) KNOT Loel ] O6h NIJENEENKT fir KNT T ENKO K R
 KAEENKTT I J1iNDgF NT NKJLnnGEII&IpCEIIEeIE]elnIﬁeor]h
enkNT T KAj ql renshigg orac@s 1§ kK K D& NTKN O 1 TE e Gro®E
ENKTrﬁhlGeNCE|'961R|gNRT()KREijhéTNhoeJ
OERT Eeh BOBNTr 8 ENSHhPOI i ONRS Kk EKGE L mi- O €
éHm325'OGanoJDrIFGeNjnNTENKIanLjT
6] RI KhoG@nNDBKthIEKmmmw aofd Beoif 1176 KN

Egol JE@E8H el 0&0 L

I ] NNE®KERT NJEKNT I T ENKABEWEKKH§ NT N
el eSNEnhLE] OnT ©NEOeé Nl 0&énk NI T Knj QI E
éKN0rN@mﬁmhééjmrhEN@hnEEKquéhEérjr

gnl Of GONSIT 6] 1] KAQOLAT ] NKh OOk NOT ©T &
gxnlEeeNl0|hooKN0Jn|mlNNN6kKEuﬁrm
KN67] g1 QQE ENKOEKNGOT NT 6T OGnY E6O6O&& KK

n] QFEE@Ie HEKNYT | T ENKRhAEEknNI T AReNG]| RI
SNT ieln&NH d i @O0k NOEKhHh I NT T &NE BN Kig Nt
6r|mGJmmEEﬁéhENKEmmmNmn®mmmmmmwmmmK

[ TITKENBEOMKE @®OENKISNHBHI INKK I
I DGFNINKLATT gqéeNT OEf nlj @
6@DF“2|- &nK NT I K] Q& KNGOT NT 61 O koNkSLENFNE N

D¢ @ — Oc¢ O«



SRANT L1 vty I
eKNFeé&nNj] T ARANT L18Gk N\N\KCEIN4

6] RT &nk NI T KfAj gEk nnJd OK Bedd)nk NEj€ G 6EGNK
Ok NJn 1T LS N Rhizoshpducsp & ANpergitingde | RIT T ©

&occoletal. Pa9thamkeerati et aD ZDk2N O E Ny K- E o] kNG kT k KOB] K
6] Nr I & L OE OJ Hanine el at.1EDHAjE IOMIT (6 n M BN KIOI
Ol T eGIQjnltjojNrl@& OkNO]t ES6)] RI'TRSNTN
Saccharomyces i@efeWsd | K A1 ] 1 T RIABETNNEJOS T RRISONT kNE -6t
EKNlIIENKIJnEé[RIEKhINIIKﬁ]QInrJn[K
eNKQGS6T ek 0 h KT T NEL NI T k N®RNFopliydSpbin$at @06 J
6] KT n10% (Bélgwd anth Bababie, ROB NKI JAENPET | Eh Ol
El 6UPET I EI I5B%8X NOWENaG | il TORET E5laHN@®| IEDI de & EDLi T
6D NJ kK SNh 1 1T NQ G NrEEBSSh] iR T1 j ExATT RErNoK] I RITAcE] | GBI L h
Almaadhidi eRall@eh ©1 S N E N KdadhaiiE@al@Eg o8 h § Nh DR N
LSN] NI'kAES] RT F NI NKLAT I qOGH ik &N n3eh @
BB ONNOGNnr EenHeéenNI NEGij I NT Anrd1 NrJeé
ESNI I EO)Jt Ece|] 8] RTTRSNT Nk6h] 61T GJ QN
6] KT n s$ingl&Scelkp@B@P] OQ& I T &1 E6 | RAnmdk btalr, 61 N
0./ 2"' OAnhtaih& Mi@igE E&7 OKN] ENIT [Sadsdhaminyted n E .
cerevisda®l I NKT 61 Nr J|] KNIN#HG] KT Al ENEOO, 2 # (
IDNE@ME&AW@mmaG O1 7T 1 n NGOgravigigbmiT jLSINN |
6] KT nl ENEO2, 2#006] RT O/ ., 7#00k NOj nEkh

~ o~ AN oA w

] Peé&n] Ok NLij NI NOI hk @183 TELXNKIT HARNEL PO @104
OlrknEcl 6T K&l Ok NI Eé Q)] KNE INUrdinrt&ISuglia) Dr
0. 7'OéNEéFTnjrﬂﬂﬁEEKnNTOENKTSNihTTr
LSN] NEgkkEQKNT J ®goh KI gENEENESE| T KEKI
6ugTNENKLOEoéxNOTeTTnmhm$m©$mﬁEmmw
OE|l TKEKJNAKN] ceh ©8 L KNJ é N N iN\K G EBN KAl Ehyi 6
el ©6] RT I NI NKLAT | Qoeh ©
 ATTn] KNLEéQél EENKI N&nj

 ATTn] KNLEeQl k AE&F EENKT hkl BINARJI i«
61 NrJéen#HéenNI NEG i g1 Jolil refaté fetnpntptibE E K NE B T
EKNTiTENKranjnlLSNlNlKnElnrmheTSN:
I N EMIlinG froces KanEnlENKEgeogDRIKNInrgKf
i KNT Ol T eeGJ aqobk NOlélnENgINI NEGG 1gM N THS Mae
I NI NKLATT @l nt ce)
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| NT AhRSNST NT ENKI Nénj
/,Oér]KNTTKﬁ]G]jNTKgNI
0 § RhrzoplsNadayzéiern L O1 . 32 0cch ©KAT él NJF T na

0T €61 6k ] ﬁOI NE] KN6T Lelj O&IIT "

0, OLOT KIFNI' NKOkAR] E6GGNREIET Anr E§ O

Semsynthetic medium (SS medium) (Dannjek &t BigiuRBeERl0] O
&Iv) peptongt AR yeast extracod) WPE0.2 ©/8) MgBD5 W/ CT!
0.04 @/ ZnSEP 0.060W/8) FeSKHD 0.060W/8) Mn®D0a50/RO k N O
Tween@@ OB

Potato Dextrose AdanddExtract Agad (MEA) ] J T NJ I AT KNL |
& I E DifoNUSNT & K 6 k ] SCH 10@NR DD 1 G NS TRH G5 Kl ioe] @ r
h O [aptdelBiEOr 12908 I LD SN kN

BENKenhO] E6GNRIEKNLN] 1 AT T naldarJaEN

SERTTAI ] nNERNT NEO|] kE| kOEJAT LSN
&1 P 2N, 200 6E)Dh JOE§ ©T n E1 Kk NLT NET frj nNI EN
6hj 1T SNJ Nen hsprpall dpiptd RectaiguaNN T NKKSI$ QG 1§ AED
(Danmek etal., / 2' Ol nr J soliekstaiciy J @I © h & & KGR |iL O
NEDAH 0 Nr F 6 § DRI KI$s ag@INGH SNENKO N B Gf Geelic
KIi 8L FTENKj] Kk NTOIFT eGIJql NeeJdklL&lEdgNR
& KNGOE& N E T ol RDL I 0dicenadiio] (wiviN potadsiuniNipdide)
KNIENNHRIONKT LA EGET 6 &laRAodeN T d ENk BThIRN @J
EEGLSI NDr T SNING| KAJ Tl njiTEAT 81 Nhél E
L nEgNNT NK O &Rdidh o Jdabifek Bt NK(& | EaadékkeN al
©./ 2" O6h] LnNE|l NKkAnE| ANT nNEf O6gnT OL A OE

2ENKI Jn EJ sdidstéitd ferthéntatioE h ©1 j | NT A O
JAT L19.E R IOknEEE 300 N K @ N GSB im@D & IRING K 0T

N k&NETNATRG 6 T B0 spaxerat) i e i 16l Glik K e @IH) R d)§ & 0
. OFELNGOGKOGA] LOS| RIT KeBhjritddeli k N & B I0ij &J |
&&nj L Oe.l NOWKIRT iKlt T D141 06 ] RT 61 k NO1. OI
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NG éKNNI gé AGRAE n(2006N ESANIE ANTKN TNN SOEKNGI FIEI nGHng
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SEENKI NoéeKNNT gl NELT NT N

| Noé& KNNI geé n NITANalysisiofNarisirigad ANDIEG 05 N & iIN
O7 1 L n n@onjplgtdlyERaddontirKd-D@E&dN]: GBI 6 | K GEISJ L SN
version20ESNI T hén NPAgOBSNéenGT fir EB§OEI ENKI

i KENKI N&©OO] Ok NIij N] KNJ j K
ENT I N&nj 1T mee&WEEg DR InTk N § 18NN |€O@ & B b L
6JNFEEAET I Ah1 N6 NOGnr E8JNrLnEl Né&nk
AspergiltestionNigfi N KL)GEnTr fEré I I K © NEchrdtii /@Rdrag ble K NT R
19940 Ok N 6 J @eaarzdbh&IN EBNSS T il hiyl NAIGRL§EE Izdpes. ET E k n
O kASpergillus@je© & n N L DaE0@) G I0T6Mg JThke o &' Gk & J P 10
LT T n NS I RING 6B FENNKKN Thfrh i@ GinddrniTgi( E TOnGNE f EQe
é n BRAIjofks orgzlleE | NI NK I J BafoteN@.{ .12 ' @& NROE L & B
oryza€@ 5. 500 1 Nr I E§ 6 ErkeBNEKE NIKAI EhA'N- B JEAN KL6SENK
eJOkLENESgNRE KN IB® E lheRdEE ENAHISIOONE ND 8 K &
6] RT O k n Eé N30ME L N & GK a¥@I i1 &n]beofpBista| i BN
Fermentation({SSH) n RHxdp@pLROGKNNIGRER 6 &n NJ 1 OF ¢ T NI n
5T N NEn URG RN T hre® 6 PdxdaNodudieh 4.2068Dk B | E O
Harjeet et@l. (/ 3 ' OK N jREi2vRgth NéOh MGdI & Tk Nl isadiEn ed E L
6 J Nr RHiz&pggp g WARANK ME | Nj k € F EF nHT ijj OJ NT
KNIl n NEENKT JRhitopssg. UPDA E NNOKREDNK 6@ iNé § E
I EL NOGEMDBIGHK NLE NT 7 Nij N1k he@ BEGLINDr & kl-onGHilT jLa
1 KNL NT50N ijf N<|G1<6EGER|’T ] NE@D 1E]L NN S aetiriimish. \DEDS T @iRr
ENJH)] KOENBNE| RI Gl &okgeodd NRNEMEEnsh E IN K
spp. UBDA NO S g DRI KNT Arj k NT 6 1285 EQINN Bk ® 15
(Kwon et al. 2001; Han & KoatFA00D)R 1 EI sblid Stitd férmedtknitall mE 6
el NJoTINKNGE InE ENKREF KNO

01 KNNOGEI KNI'i nNEENKIJAE&NI Al n#HIijOINL
6J Nr I pH Bl NG NkKBOFEEKONG Ok N6 LT nj] Kij NI &1 E
Knii@ﬁ@@@n@ﬂﬁméNKlKhlquj IlméjmlNa

EJANKPBINr F 6 KNGOT NT 6T OGnyr BENE®E MK NK |
KhTr SNKkEOGnNhr E& NEENKK N kD SHEEGRNDEsE O GNT A
UP@ NJnenNOI &1l NRnE B e N BBG&EIRRRERN®RT 6 ¢ R

o N EBGIDT InTNGEGT R mE ke IE [ NSRRI @& R hik GG 6 §
el NI RE TERSEDH J NAN S O K Faolid Bthtaieii@dtion] L SN |
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0] RT RNj NI G\ E G & KBEENE RN JeEOn Eg n R El €
O1sblid state ferme@tatida J 1 K NJ Riod Tk DL Ij rOaEReiétmiEart iosd
(201®)T | n N Oé n N (Rhigopull orgdei B rEN INQEHOKK EEONGER |
58 FhéekO©F EEAT KNJ BMINEMOkNA @ Bk ij KDIOINA RO
6 k L & RiizopBgp RUPRAN On &I §-h h B BAKRNS. GO0 INE @ KT 100
K N I5@ fEE OO N dakikebal 205 Feeira et al. 2015)

ENKY nJ o g nSdidsSkaje Esgn@hteNionTi NEINKITRASoRION IT 1O
sp@PO&ermentation prdceise n Hé n NT NEGij §1 N6hj 6 Gi1 NN
ENnk NI HB&EIDAPOE NKORT RDdrgy7ab TR § BIBEE0 O8N Q N1k
LSN] NIk AET JAET i eadiling] pradeesoeidDn ¢0iH R ¢ o«
NOé&KNNT (]]er]Her]NI NEGi g1 Né @i éd i 0OENEGJip g
nRI O6h] 6 Gi NNG& | K Bingle Gallrpitieiiyré ©F NRA § 'K B TN&
EKNGoOT NT 6T Ok N o eNgehgESEnhl (@aap LON rk ETj& 11 rE1671§
NI OF NRhi2ogepp JUREIRERINEE NI 16 ) KT Al 61 Nr Jé&nl
nbl—ﬁlklEGNl’ NKI'JAEOI SNE 6L B0 NKRT 6 BEhKh E
NKOS| ki iGhybtCet al.EJDODIER NKE @& | KNI NHG | KT i
EKNY I T Bohdkstatd ferfehiatio n ENK ST NJ I AdnsiliggD R | &
proce&l gnhel T éf HINED eI mjeh SHNie NEBiDddmk @ DRI
UPOZ NT SNEr ©énk NT T K] QEknnJT ARLNINKT G
' IAEcch©0 KRI OKNLNINKT éeEekENaR) HhE&EHORM
enk NI T Ent§robidegelh ® K & & 8 NDiE I E B NE @ QROi®OUs NI «
spp. URO&A r ceh ©ce] | KNE I T 5096 RNIEIEMTKK ISWIT N Kaa miT & N
LIS] RTENINRUBNI K SN OE N R EH d dd |6t @10
AEO3. OEE, OKSNIJ NT O/ 10EE, Ot Aariorkn
éenHenNI NEG ij @4169WéMKbME_mﬂIIEE@K ERT NITa&iTnERe Ko
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ENKGEI T KehoennEl r]NoJDr 6] KAj T o1 Aj T E
&nsiling proc€s$  E& NET 11 REENENG [1 NJII'T knNIReT nieadidyl il [ KijniN
state fermentatpprR T EKNT I T T Ar ELNINKTT SNéngk NI T K
I NEGijgI NTiAarT ©of EENKeh©06g§nl OENKjE]) ISR n
66 KELKONEIkAEEFEI ATTnANT T ArJdnd]t EOk
I RSNT NkOG1 Dr I Gl 1 KAEENT EAT &nk NI T Knij
6] RT O Kk EI £ I k O|®k WE KKF 13 M HETI i 7 E) fH@ G'riNrT BNEEN
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Babalola, 2000N OENK S 1 Nr J 6 | KTrighbd€enal (iidsdeleeal., h ©1
201@ | RT T ©1 O

~ s

NKNIENIJTAré&llEgI NhROKkNESNT I TOgNRIEKNT R
6JNFEOCENElIT Ah1 NO&J N
Fungal isolate %0Occurrence
Mucapp. 14.81
Rhizopmmp. 22.22
Trichoderma viride 7.41
Fusarispp 7.41
Peniclliwpp 11.11
Aspergillus flavus 7.41
Aspergillus niger 18.52
Aspergillus terreus 3.7
Neurospora cassa 7.41

T NR&NERDEe n NT NEG ij § 1 NeénsiliByKeki@nt&inn prodessn ET i r

Parameters (%) Ensiling pro Fermentation proc  Fermentation proc
Without fur  Rhizopsmp. UPO:  R. orayZd8TR. <

Dry matter 40.25 33.21 34.25
Crude Protein 2.18 4.12 3.85
Ether extract 2.45 188 3.1
Ash . 266 . 267 0.87
Fiber 2.30 3.1%5 2.86
Lactic acid 64 62 o4
Acetic acid 16 18 13
Butyric acid 0.8 1.3 1.2
pH 3.7 3.7 3.5
Yeast (log10 CFU/g 2.3 2.8 2.2
Fungi (log10 CFU/g 2.1 2.2 1.8

Bacteria (log10 CFU 3.1 3.0 2.5
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TNKNBEH@NQL NEGSij T NéF EF NIONKj LITnardndn

Feed nutrition Proximate analysis
M™oisture 10.42

oM 89.57

Ash 7.51

EE 3.74

QCF 7,66

CP 1269

F'INGQ dh @ mi T SENSBIHNETKNKIj O JKOVE. LY h ol § OFJ AT LSN| NI kr
TﬁriérxnlEo130EE,o|KnJNEGqO.,3OEE,OmhééK6
ij NLIB § Rh RopeN OR04 r 0 KPDR] RT KNNK&NKONOS5 Ol AT C

~

L h Ednidi@pr@EeddORl E5 g DRI KN
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Activity (U/mL

Aspergillus bigé2 Mucapp. UPOBIucapp. UPORhizomp. UPGhizomsp. UP®&hizopesp. UP08
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EFEFNINKLATIT q,

K K é apong oG edEingkh E| Nk nT KKJ, 0&0336" ,
El 6RET | oMIORIRB M, @WOL AT I T Nk
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0eKNrFEd1 NNOTIRhFST E|] KNL Eé qQ
Multpurpose Mushroom Growing Apparatus with Automatic F
and Temperature Control Systems
I h N L édishk\PEaRAH KB &t ratiafidbngfak 1 P E
| NLT $vadsandSinghadaihg
L NENI NgNOT eéd81 6k] ALNKLT 6T LOéeHANI
JIr NioNTej6N k] n KNI Eéek k ©NT T N
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ENKLNE| NeKARETARIATI AT T EPKNDOE &a)d h |

61 NNOI RhAl 6T E|] KNLEéeqQeiTeéendlnalijoiNOK
61 NNOIRhII 8T E] KNLEéQqO6h] OT nEENKLNE| N
O RhRO0' OBARITITRNKBF EDKNDEBQAQKT &l &
FAT 61T INnT NOL' OBARTITIEFETENK] KNOJNT ] KNL K
KNYTFATSE6T IAT NO] KENKLME]I Ni 71 nNOLij N1 |
T RSNONLjTkeNTNSIINS NSO KRET NI S + NI' IN] OnE]
I nHElijOINOKkNéel NJ gnRIT h @ldjing SITOTRD s d I m @
/ /| OOKNGJINr I TSNENK] KNOIEFBPpKEKDNT ERij
O RhOJINr | EgO06eKNr FELNINKTT SNE 6cch 9]
e SNLOSHNEKAG | ES 1 NNOT RhOOéil T éendlngalijOdl

Abstract
This study aifsheBstigate problems of mushr@ude ggmang, develop

a muflurpose mushroom growing apparatus with automatic humidity and temg
system, dndv@uate efficiency of the developed mushroom growing apparatu:
was divided into 3@hassdy of mushroonpgobveri@sdesign and development

of mujpiurpose mushroom growing apparatus with automatic humidity and temg
system, dnélv@uation of efficiency of the developed mushroom growing appar
of the study showed that nsbsb@fnguowing problems concern with inconsistent
lack time for watering, and unsatisfactory productivipurpbseefousheoomulti
growing apparatus with automatic humidity and temp@vasidesigmeol agstem
developed @itluino UNKInRrocontr@NEiT . modul®. When comparing efficiency
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against traditionautoonatic growing method, it was found that mushroom gro
automatic app@atasigher yield of mushroom.
KeywoBifdshroom growing appaeatisrearaptrol, humidity control, automatic
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#include <Wire.h»

#include <LiquidCrystal I2C.h»
#include <Keypad.h>

#include <EEFROM.h>

ne FUMP 1
e FAN 10
Buzzer 12

int TMin,TMax,HMax,HMin, Hunidity, Temperature;

2
const byte ROWS = 4;
st byte COLS = 4;
keys[ROWS] [COLS] = {{'L','2","'3"

I
rowPins[ROWS] = {9, &, 7, 6}; //connect to the row pinouts of the keypad
byte colPins[COLS] = {5, 4, 3, 2}; //connect to the column pinouts of the keypad
Heypad keypad = Keypad( meakeKeymap(keys), rowPins, colPins, ROWS, COLS };

2
LiquidCrystal_I2C 1ed(0x3F,20,4) ;// ECEEST4R =

0x3F

"
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vhile (Key

{

{

1

}

1o0p (void)

HAD[0] =

(i=0;1<10

HAD[0] = HAD[O] +

ENK|] KNgnJI Ng
T nAHANT L1803 N\KOGSIN

TAD[2],EAD[2], Humi [2] , Temp(2];
i, Step=0, Key;

iit)

TAD[0] = TAD[O] +

HAD[Q] = HAD[Q]/10;

TAD[0] = TAD[0]/10;

Humi[0] =  (HAD[O] * 100)/614; // 0 - 3V // O0- €14 /7 0 -100%
Temp[0] =  (TAD[O] * 80)/164; // 0 - 0.8V // 0- 164 // 0 -20C
Humidity = Humi[o];

Temperature = Temp[0];

Temperature = Temperature + 3;

led. setCursor(15,0) s Showllun (Humidity, 3) ;

lcd.se

jumidity

unidicy < EMin) {di

emperature > TMax) [d.
emperature <= TMin) |

{16, 1) ; Showllun (Tenperature, 2) ;

>= HMax) {d:

Key = keypad.getHey();
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