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Farmers’ Acceptance on Longan Production Technology in
Khuang Pao Sub-district, Chom Thong District, Chiang Mai
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Abstract

The objectives of this study were to investigate: 1) socio-economic attributes of
longan farmers; 2) the farmer adoption of longan growing technology; 3) relationships
between the farmer adoption of longan growing technology and various factors; and
4) problems encountered and suggestions of the farmers. The sample group consisted
of 132 longan farmers in Khuang Pao Sub-district, Chom Thong District, Chiang Mai Province.
A set of questionnaires was used for data collection and analysed by using descriptive
statistics / multiple regression analysis.

Results of the study revealed that most of the respondents were male, 57 years
old on average, elementary school graduates and below, and married. They had 3 rai of
longan growing area per household and 2 household workforce on average. The could
earn an income from longan for 59,295 baht per household per year on average. Most
of the respondents were members of an agricultural institute and they contacted
agricultural extension workers twice a year. They perceived agricultural news information

22 times per month on average. The respondents had 17 years of experience in longan
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growing and they attended training/educational trip once a year on average. It was found
that the respondents had adopted longan growing technology at a high level. Factors
effecting the adoption of longan growing technology with a statistical significance level
included sex and agricultural news/information production.

The problems encountered, this involved high production costs, a low price of
longan and prolonged drought. The following were suggestions of the respondents;
concerned government should find a measure to make the longan price be high; chemicals
used for longan growing should have a lower price than before to reduce production
costs; an increase in the knowledge dissemination about quality longan growing; and
preparation to deal with drought condition

Keywords: farmer adoption, longan production, Chom Thong district
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Table1 Mean, standard deviation, and farmers’ adoption level of longan production
technology.
(n=132)
Adoption of longan production technology X S.D. Description
1. Preparation of area 3.94 .864 High
2. Planting method 4.28 .665 Highest
3. Production’s care 4.14 .688 High
4. Harvesting 4.57 .639 Highest
5. Processing and marketing 2.60 817 low
Total 3.91 .556 High

Remark: 4.21-5.00 = Highest 3.41-4.20 = High
1.00-1.80 = Lowest

1.81-2.60 = low

2.61-3.40 = Moderate
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Table 2 An analysis of factors affecting adoption of longan production technology of
farmers in Khuang Pao sub-district, Chom Thong district, Chiang Mai province.

Independent variables

Dependent variable

Adoption of longan production

technology of farmers

B t Sig.
1. Sex 292 3.072 .003**
2. Age -.006 -1.230 221
3. Education level -215 -1.354 178
4. status -213 -1.878 063
5. production area for planting longan .036 1.327 .187
6. Income of logan -1.433E-7 -173 .863
7. Household workforce -.068 -1.348 .180
8. Membership of agriculture institute -078 -702 484
9. Contact with agricultural extension officer .001 .042 967
10. Receive agricultural information .007 2.444 .016*
11. Experience in growing longan .007 1.533 128
12. Agricultural education/Training Constant .035 1.042 299
Constant 4.042 12.445 .000
R® (0.472) 47.20%
F 2.850
Sig. of F 0.002

Remarks: *

Statistically significant level at 0.05

** Statistically significant level at 0.01



e 9. WANNSSUNISINGAS 1(3):1-10
J. Agri. Prod.

Uaynn guassna uazdalauauue vaq
wnuasnslunisuanaly

nsAnulgm guassalazdaiauauuy
yoanwasnsiieIiunsUgnaile wud damn
uazguassaidndny L 1) amlsauasiaas
Fenstiostumhdndngiivlunisugnailefiod

QEJI a v = 1 1
Lﬂumumauwmammi@umaﬂaﬂaaaN:u'm

=) =

- oo o & v v
Weanniidngiiuiway tnwnsnsisdndudadld
arsadilunmsmdansdngiivuas Jyny suds
arsadiaiisnmas ilvdununisdanisaiu
a1legadu 2) 1A WaNEnTianeaT FuAnN
nsildmunglifuneAaunale nande
alglafinunimddianansadmiieglusag
Avuald 3) neesnsdannesdauslunis
Ugnalelildnunmanuinaindesnis villi
audesiuliutuneuguasnmaiudile lng
WnuRsNIidotausiuy A 1) AITAANITLY
= o v o A A & 1Y
ansaillunisidadngiy ioidunsansuyu
lun1sudn Fanwasnsldansiaiiuinniining
o & vy o a 4 = &
Iy Mmslddadensndaivunganidaasitu
wwImamilananansaansuyule 2) denwas
a o = - v o oA
nswandlefusngauielildsiamdminen
N ININYATNSIRDNY LI UNTNER
TienmfeaiunTINfBINSTRIMAIRNALEINII0
o 1 dl g 4 174 2 ¥
miglusimiaaduls 3) afeeraiug
lunsdanisanudilelvsinauaimielvleun
Faruyulunisudsdiias aunsadmdiednle
lugranaivangay Ieeginlviimitgay
Wanduasuesranu3niuinyasnsiuay

#3UNAN3IRY
n1sAnwnsseniumaluladugnaile
younuasnsluiuiisivataul Sunoveumes
Jandaleddnal wan153duasuladn nensns
dndlna)fumenne feorgiode 57 3 dwlng
JUANIANYIIZAUUTEAUANYT Hanrunwausea
fiuilunmsugnalowde 315 fneldainnis
Ugnaleiade 59,295 Umsied FruruuIY
Tuasasounds 2 au dwlvginuasnaify
auTnUasanItuNNIsINEAT In1sAnseiu
Wmifiduasunisinensiade 2 asered
andlnglisudnansdunsinuasiads 22 A
selieu fuszaumsallumsugndnleeds 177
UszaunsallunisAnwigaiuvselneusuau
ManuRsiade 1 Asael Invnsnsiinisuensy
waluladnsugnanleegluszduann dadedd
nasianseenuwmalulagnisugnanleegnedl
Sudrdynisedindinoue 2 fuds Wiud e
HAnuduiusegalivdedAgnisadalunisuan
530U 0.01 LazNISLASUTMIAITAUNITLAYAS

L b

HAnuduiusegalivdedAgnisadalunisuan
szt 0.05 Tuduvestiyvn uavaUassaiiaisy
TunsdanisanualenmnInraINwasNs Wuh
inwasnsdedlifuvugdunsndn s1andled
anduazunesiauslunsdanisaudile
AN MigNFes Funwnsnsideiausiurin
AN IHBINITIINENUANASTTAISNANALLY
sidlefisadsmeiigadu asthnasms
fvinliansiafildfisnaignasiioandunu
Tumsdanisaudile satanuasnsfesnts
Thdmihdidaasunsnuasidiandsadal
Anuiduuzinfefunisinnisaludile

AALNINTY



Ualauauug

MnuanTideluaidanefifeidve
LAUBUEUNIUTENITAIMSUNIBUAIUNT
dnasunmainues Tufmiadedml uasiiud
TndiAes dail

1. wamsidenuh Suuniilunisinse
fu i fidaasumainuse LRI Ay
2 afseddsdodnnuasnsiinisfinaefy
i fldaadunsinuesaoutiatos fel
FideTsiitoiauonuzdn Waminiidauasy
N15N¥ATAITINURUNTTDDNALTRRA NG
n1suURnuLasNsiAkusLANYATNS
fauiinndu

2. 3INHANITITENUTY LNwATNTH
Uszaunsallunisfnwigauvseiineusuau
mMainwasadedios 1 aaed deieintosunn
el URLaUBRUEINUILIUNIATTUS 01N YUY
msInassulssnavisedavinlasinstineusy
vieguIUAUNSNYRslikAneasnsidming
Fiuannty

3. Nan7ide msgansumalulagnsugn
aleveanunsnslusiunsuUszUkasnisnann
wuinnwmsnsiinissensueglussiution feu
Wmifidsasuninnensasdamdem
Tumsdadmmiiedlefmaaauazailoouuss
NaINNAY 0IN1MIaTnAINTTUR NOUTY
inwnsnslvmsiifeaiunsuUssUnanandily
Fiunntu

4. wansisenui Sruauedilunslésy
U83AY1IATATUNITINYATVDUNYATNIUNE
sonissensumaluladnisugndly dedy
MBNUNIASTVTIONYUAITHNITVEETRMN

9. WannNssunN1siNuns 1(3):1-10
J. Agri. Prod.

Usznduiiusveyarniasaiunisinunsiv
Whdanuesnsngudmngegavainvaiy

AnRNIINUIENIA
= a o 5 a!ll o 3 Y Y a v
AsAnwITeasItdnseadlaniefnae
ANHNTANLAANTINTBNNEATNTIUHLN
ANUAYINUT BNBIBUNDY JINIALTealyl
BULATILNLNT0YA VOUANANIANTE LAY
ARANNTENYINITNAIUNANASULAS T NAAENS

.2 =)

LNWAT AMENAANTIUNITNYAT URINGIEY
walls finganlimnutiemdeliduuztimsen
LAUDLUY ATIFABULA LUTDUNNT DIR 199
Fannuzgifuvensuveunszanlioriags
o Tonail

LONEI3819B9

TR Aseufing. 2556. nsudnanteuaneg.
a ¢ o a ° a oo a ¢
WUNATIN 2. 81119 TssnunAaunsivum.

W5 nsal liwnes wazdann sulgaad,
2552. NMsgaNFuUMSUNURNILTTUUNNT
HEANINITNYATNYNABINAL LI Z AN
MU VOUNYATNT DUNBUIUUNENT
o U I3 =1 = =
Jrinaugisnil. nsansmaluladasus
3(2): 109-162.

WU wrlude [und anud Sy WIYRe
a U L3

5T Lawuney e auy sl gnsun
s
WIgug 9381 JENTWIIY wazyn3

9 9

a a

asna. 2560. dile MIndnd1lenmnm.

fanindeil 12 Bodlwal: Tsefarigidou
RIS

fivalnna Wewazern. 2556. Jadeiifinase
nsgausumalulagnisdansdngiivlag

A NAUNATUYDINYATNT bUDLNBWINT



@ 9. WANNSSUNISINGAS 1(3):1-10
J. Agri. Prod.

Jarinan. USeyayineenansuvndndio.
UNINB1FUATA.
a1 1AsY SeEsea aaludng wazaulh
fiamdng. 2560. 53108UITIVY MNUWIAR
yiqui gAUFTR. ngamme: idagiadu,
1l iearian. 2553, afifuszynd dmsunside
MIFIPUATERS. NTUVNL aF5eadu.
dinnumswgRansnems. 2561, d1le: iefl
Sudy \ileilliing nandn waznandnsols
Y 2560 unaafiun http://www.oae.go.
th/assets/portals/1/fileups/prcaidata/
files/longan60.pdf?fbcl (15 woun1AL
2562).
drifnauasygianisinuasi 1. 2559,
ansauma aen.1 piindrsaalonsou

Aamuanunisalfouds luweiiuiisiua
929101 B LnwUNeY Fanindeslu
WWaaTiun http://www3.0ae.go.th/
zonel/ind

atinUszanduiudion 3 1@edlul. 2561. InwRs
Jmindeslulfaniuaniunisalfuunag
9.90UN0 WAL https://region3.prd.
go.th/ct/news/viewnews.php?ID=
190501174341 (15 weun1Au 2562).

qui UsyAvsigaug. 2545, mildamluanuy
Wyegregndeuaslauinsgiuaina.
NFANN: loeih WiuRa.

Yamane T. 1973. Statistics: An Introductory
Analysis. New York: Harper and Row

Publication.



021581SWANNSSU
n uAns

JOURNAL OF AGRICULTURAL
PRODUCTION

9. wannssunasinums 1(3):11-20
J. Agri. Prod.

Effects of organic compounds on micropropagation of

strawberry ‘Pharachatan 80’
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Abstract

This approach was conducted in order to optimize growth and multiplication of
micropropagated strawberry ‘Pharachatan 80’. A response surface methodology (RSM)
was applied to test the Linsmaier and Skoog (LS) organic compounds (comprising of
nicotinic acid, pyridoxine, thiamine, glycine, myo-inositol) and adenine sulfate. It was
found that individual components of organic compounds in Linsmaier and Skoog (LS) had
no significant effects on plant growth and multiplication. However, optimization of
individual components as new formulations and adjustment of LS as relative concentrations
showed that these adjusted optimized formulations can improve shoot growth and
multiplication in strawberry ‘Pharachatan 80’.

Keywords: Micropropagation Strawberry, ‘Pharachatan 80°, Organic compounds
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Introduction

Strawberry ‘Pharachtan 80 is a famous
temperate cultivar grown in many regions
of Thailand because it has widely adaptability
and produces large fruits with eood quality
compared to other cultivars. This cultivar
is June bearing and cultivated for fresh
consumption, food processing and tourist
attraction in the North areas such as Chiang
Mai, Chiang Rai, or Phayao, etc. Strawberry
is one of commercial crops normally
propagated through plant tissue culture for
mass-production with uniform and healthy
mother plants (Rancillac and Nourrisseau,
1988; Rosati, 1992; Jemmali et al., 2002).
Optimization of culture media for
micropropagation is very challenging due
to the diverse growth factor requirements
of various plant species. Although most in
vitro plants could synthesize organic
compounds themselves, these compounds
are still significantly important. Linsmaier
and Skoog (1965) reported that vitamins
and other organic compounds called LS
organic compounds, were required for rapid

growth of callus and excised pith tissues of

tobacco. These components are often
added to culture medium for growth
improvement. However, the amount of
these factors might not be suitable for shoot
culture of strawberry ‘Pharachtan 80’.
Therefore, this study was aimed to determine
and optimize the concentrations of LS
organic compounds and adenine sulfate
using response surface methodology (RSM)
which employed for modeling or optimizing
the most significant component factors for
in vitro plant growth (Niedz and Evens, 2007;
Reed et al., 2013; Niedz et al., 2014;
Poothong and Reed, 2014).

Materials and Methods
Plant materials and establishment of
shoot cultures.

Shoots of strawberry ‘Pharachatan 80’
were grown on semi-solid medium with MS
inorganic compounds (Murashige and Skoog,
1962) plus LS organic compounds (glycine,
myo-inositol, nicotinic acid, pyridoxine and
thiamine) (Linsmaier and Skoog 1965) plus
1.0 mg/L N6-benzylaminopurine (BAP), 0.1



mg/L indole-3-butyric acid (IBA), 30 ¢/L
sucrose, and 8 ¢/L agar (pH 5.7),. All plants
were grown at 24+1°C and a 16-h
photoperiod with 2,500-3,000 Lux.

Experimental method: optimizing organic
compounds.

The experimental treatments were
designed using a six-factor RSM design,
where the design points (combinations of
the six factors) were selected using a
modified D-optimal design using the
software application Design Expert®s8
(Design-Expert, 2010). The medium
combinations (41 treatments) which
consisted of various concentrations of
nicotinic acid, pyridoxine, thiamine, glycine,
myo-inositol and adenine sulfate. A basal
MS medium and LS organic compounds
were used as a control in this experiment.
Each treatment included four shoots in each
of four bottles (n=16). Shoots were
transferred to the same treatment medium
at four week intervals and data were
collected after 12 weeks. Thereafter, the
validation test was conducted as 10
treatments (Trt.) with 4 replications (Table
1). Finally, media with adjusted organic
compounds as comparative to LS
concentration and adding adenine sulfate

were tested (Linsmaier and Skoog 1965).
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Data collection and statistical analysis.

Each plant was evaluated for plant
quality rating (defined for healthy and
appearance) on a scale of 1 (poor quality),
2 (moderate quality) and 3 (good quality),
and shoot length of the longest shoot was
measured in mm. Leaf color ratings as
scores also evaluated on a scale of 1
(discoloration), 2 (pale green) and 3 (healthy
green). The number of shoots was counted.
Graphic models for each response were
produced by modeling a map of the
response as a combination of organic
compounds using response surface design
(Design Expert®8, Stat-Fase Inc., Minneapolis,
MN) (Design-Expert, 2010). The best fitting
polynomial regression model was obtained
for each measured response. The F value
and p value of overall models, analyzed
by ANOVA significant at p=0.05 were
constructed (Niedz and Evens 2007). Plant
growth data were calculated and subjected
to one-way analysis of variance (ANOVA) for
mean comparison. For the validation test
and adjusted organic compounds as
comparative to LS concentration, the least
significant difference (LSD) was used at p <
0.05 using IBM SPSS statistic (24.0).
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Table 1

The validation test was conducted and designed as 10 treatments (Trt.)

The concentrations of each organic compounds (mg/L)

Trt.  Adenine Myo- Nicotinic
Glycine Pyridoxine  Thiamine
Sulfate inositol acid
1 0.1 4.0 10.0 1.0 0.5 1.0
2 0.1 4.0 10.0 0.1 1.0 1.0
3 1.0 0.1 10.0 0.1 0.1 1.0
4 0.2 2.1 122.0 0.7 0.3 0.7
5 80.0 4.0 10.0 1.0 0.5 1.0
6 80.0 4.0 10.0 0.1 1.0 1.0
7 80.0 0.1 10.0 0.1 0.1 1.0
8 80.0 2.1 122.0 0.7 0.3 0.7
9 80.0 2.0 100.0 0.5 0.5 0.4
10 0.0 2.0 100.0 0.5 0.5 0.4

Results and Discussion

The effect of organic compounds on the
overall quality and plant growth using
RSM.

Color contour plots of the regions in
the 6-factor design space showing the effect
of these factors on overall quality, leaf
color, shoot number and shoot length were
presented in Fig. 1A-D. The response models
were not statistically significant in all
parameters. However, the effects of
individual factors of organic compounds on
overall quality showed that optimizing
culture medium with high myo-inositol,
slightly high slycine and low nicotinic acid
and thiamine seemed to be suitable to

increase plant quality. This response was

similar to leaf color but for shoot number
and shoot length myo-inositol did not have
any effect. Whether applying either any
concentration of myo-inositol with low
adenine sulfate or any concentration of
myo-inositol with high adenine sulfate

could increase shoot height.

The validation test and adjusted organic
compounds.

To optimize LS organic compounds
formulation, there was no significant effect
of any factors on overall quality; leaf color
and shoot number excepting shoot length.
The overall quality was ranged from 1.75-2.4
and shoot grown on LS vitamin had 2.0

scores which was quite low compared to



shoots grown on medium supplemented
with 80 mg/L adenine sulfate, 122 mg/L
myo-inositol, 0.7 mg/L nicotinic acid, 0.7
me/L thiamine, 2.1 mg/L glycine and 0.3
mg/L pyridoxine (Fig. 2A-B). For shoot
number, plants grown on LS organic
compounds had lower shoot number
compared to those that grown on medium
supplemented with 0.2 mg/L adenine
sulfate, 122 mg/L myo-inositol, acid 0.7
me/L nicotinic, 0.7 mg/L thiamine, 2.1 mg/L
glycine and 0.3 mg/L pyridoxine (Fig. 3A).
Finally, shoot grown on LS organic
compounds had lower shoot length
compared to shoot grown on medium
supplemented with 80 mg/L adenine
sulfate, 10 mg/L myo-inositol, 0.1 mg/L
nicotinic acid, 1.0 mg/L thiamine, 4.0 mg/L
glycine and 1.0 mg/L pyridoxine (Fig. 3B).
Optimizing individual LS organic
compounds did not revealed any significant
effects on plant growth and multiplication.
However, modifying the whole LS organic
compounds and adding adenine sulfate did
not improve plant growth and multiplication
of strawberry (Fig. 4A-B and 5A-B). Plant
growth appearance of shoots grown on
different optimized media varying organic
compound’s concentrations were shown
in Fig. 6. Although organic compounds are
one of components in artificial culture
medium, these organic compounds could

be synthesized from plant tissues.
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Nevertheless, there were some studies
examined the effects on plant growth.
According to the effects of adenine sulfate
and other organic compounds on in vitro
growth and development of Aloe, the study
showed that adding 160 mg/L adenine
sulfate in culture medium did not enhance
shoot elongation or multiplication; however,
adding 10 mg/L citric acid could increase
shoot number (Aggarwal and Barna, 2004).
Gerdakaneh et al. (2011) studied the effects
of different concentrations (0, 50, 100, 150
and 200 mg/L) of three amino acids (proline,
alanine and glutamine) on growth and
development of three different cultivars of
strawberry (Camarosa, Paros and Kurdistan).
The results showed that 100 mg/L proline
could induce somatic embryogenesis in all
cultivars (Gerdakaneh et al., 2011). For in
vitro rooting of Tetra shoots, the different
concentrations of Fe-EDDHA and thiamine
were tested and the result showed that 150
me/L Fe-EDDHA and 1.6 mg/L thiamine
which higher that concentration in LS
organic compounds about four times, using
half strength MS and 0.5 mg/L IBA provided
highest root number, length, fresh and dry
weight (Sadeghi et al., 2015). Although in
this study, there was significant effect of
thiamine, thus, increased this component
can provided better growth based on

validation test.
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Figure 1 Contour plots showing the effects of organic compounds on shoot responses:
(A) overall quality [scored 1 = poor (dark blue) — 3 = good (red)], (B) leaf color
[scored 1 = discoloration or yellow (dark blue) — 3 = green (red)], (C) shoot number
[low shoot number (dark blue) — high (red)] and (D) shoot length [low shoot length
poor (dark blue) — high (red)].
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Figure 2 The effects of optimized organic compounds on shoot growth: (A) overall quality
and (B) leaf color.
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Figure 3 The effects of optimized organic compounds on shoot growth: (A) shoot number

and (B) shoot length.
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Figure 4 The effects of changed LS organic compounds and adding adenine sulfate on

shoot growth: (A) overall quality and (B) leaf color.
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Figure 5 The effects of changed LS organic compounds and adding adenine sulfate on
shoot growth: (A) shoot number and (B) shoot length.

Figure 6 Plant growth appearance of shoots grown on (A) no adenine sulfate with 2.0 mg/L
glycine, 100 mg/L myo-inositol, 0.5 mg/L nicotinic acid, 0.5 mg/L pyridoxine and
0.4 mg/L thiamine, (B) 80 mg/L adenine sulfate with 2.0 mg/L glycine, 100 mg/L
myo-inositol, 0.5 mg/L nicotinic acid, 0.5 mg/L pyridoxine and 0.4 mg/L thiamine,
(C) 0.3 mg/L adenine sulfate with 1.0 mg/L glycine, 150 mg/L myo-inositol, 0.8
mg/L nicotinic acid, 0.5 mg/L pyridoxine and 0.3 mg/L thiamine and (D) 80 mg/L
adenine sulfate with no LS organic compounds.



Conclusion

Organic compounds had tiny effects
on micropropagated strawberry ‘Pharachatan
80’ and adding adenine sulfate could
slightly improve growth and multiplication.
Furthermore, in vitro mineral nutrients
should be examined for increasing growth
and development of strawberry ‘Pharachatan
80°.
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Efficacy of Glycosmis pentaphylla (Retz.) DC. Leaf Extract for
Controlling Aedes aegypti (L.) larvae
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Abstract
Although, the use of synthetic chemical insecticides to control mosquito vectors
has short-term effectiveness, the chemical resistance in many target insects can be
developed and environment can also be contaminated. Natural phytochemicals isolated
from herbal plants applied as insecticides to control those vectors are considered as
good alternatives. In this study, hexane and ethanolic leave extracts of Glycosmis

rd_ 4th

pentaphylla were estimated for their toxicity of 3 instar larvae of Aedes aegypti.
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Percentage larval mortality was evaluated after 24, 36, 48 and 72 h exposure at different
concentrations (0, 1,250, 2,500, 5,000 and 10,000 mg/L). It was found that G. pentaphylla
leaf hexane extract exhibited median lethal concentrations to kill 50% (LCSO) of the treated
larvae in 24, 36,48 and 72 h of 3,242.13, 1,920.62, 1,329.07 and 1,251.32 mg/L, respectively.
Meanwhile, G. pentaphylla \eaf ethanolic extract displayed LC,, of the treated larvae in
24,36, 48 and 72 h of 2,493.59, 1,204.88, 1,534.69 and 1,099.50 mg/L, respectively. With
regard to the mortality rate, the concentration at 10,000 me/L of G. pentaphylla leave
extracts in both solvents showed high effectiveness in killing Ae. aegypti larvae with 100%
mortality after exposure for 24 h. No mortality of the insects was observed in any of the
controls. The mortality increased when exposed to a higher concentration in all trials.
Further, the results of the independent t-test demonstrated no significant difference in
the mean total mortality of Ae. aegypti between the hexane and ethanolic extracts in
all times of exposure (P > 0.05). From these results, both extracts trended to be further
utilized in preventing this Ae. aegypti larvae and other arthropods of medical and veterinary
importance in the area.

Keywords: Glycosmis pentaphylla \eaf extract, Aedes aegypti larvae, toxicity test

UNANED

wimsldaaadidaanesilunismuauganmeiilsaasiissansamilusyaznandy ud
TuvuzifoiundudnansesnunamuAIuyIUTesaIAdinukuasiuszezenl SDIN1TANANY
vosansieilludaunadon msléasatnanfivayulnsilerdngammedadumadenndsiianunsa
Pwanunumvasnslimnediduasgiadld maldendsiliedinguirasdifionaaougrdues
ansanaaIntulenie Glycosmis pentaphylla lagasnsannmeLgnsuLazueanaged 95%
sogsaneUnu Aedes aegypti Tu T8 3-4 feTinenansavanedissiuanadudusinaiu (0, 1,250,
2,500, 5,000 waz 10,000 §adnsuU/803) NENREINITNAFBU WU ansatnanluwenefiatn
FBLanLYU UA LC,, ﬁaqﬂﬁwqqmaﬁm 71 24, 36, 48 way 72 Flus Wiy 3,242.13, 1,920.62,
1,329.07 uaz 1,251.32 fiadnsu/ans auansu sasd ansatnanluweneiiatnsoloanosed
95% fie LC,_siegningeanetiu 7l 24, 36, 48 uax 72 Falas whiv 2,493.59, 1,204.88, 1,534.69
way 1,099.50 fiaansi/ans muddiu shsnsmevesasatnanluwemeiatasesvhazate
vsaowlafiuseavinings Taefiamduduil 10,000 fednfi/ans dnavilignihgsanetiu
Ay 100% nevdamanadeud 24 Falus Redlinusnsnismelugnniuau wuisseznai
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aningsanetududaansadalaandivhazatevisaeswdauuiugnsinisaeiiintuniy

ldag wenanlifamuiansaiafiadamediiasaiensaeseialinan1sagvesgniigaany

nadupnsinaiulunng Fluswesnisnagaeu (P 2 0.05) Mnuamsideluassll ansadnaintuwene

fuuliufigihlvssgnaldlunistestuidagmiesanetiunardn indeduq Mlulywms

ans1suguluanniuiselula

Ardnfty:  ansainluienie gnihesanediu nsnadeuadudiv

A1t
godunuasiidgrdmianisunnduay
assuguvesUsEinalve Jadudnimilian
nssvuinavedlsaldiionsen laeilgsaiediu
(Aedes aegypti) \umildlunguesiiidusamme
ludsgimdlneiinisszuinvedlsaliiianasn
dintusgnaseniios feilul wa. 2562 (31
nsnYIAN 2562) His1eaugUagannndnvig
deflsudud na. 2561 lugaananieaiu
U 59,167 AU Anusoas 89.57 U998
TheraUsesnnIuauny (ﬂium‘uqaﬂiﬂ, 2562)
wumsdasiunmsszunvedlsaldifonsen fe
NsAUANgINIMELlA @unsavilavianes
WU MsYaekraLnIgiuges nsdesiu
gaalaglifs nsldemiugs uasnsledans
giutaanuununtenaiy Wusu (Wauvg was
LauNg, 2558; UAn tazane, 2560; Thongpoon
and Poolprasert, 2015; Tanruean et al,,
2019) dwiuitnisiiagarunsatidngni
gametlusyesiiiusseugnin aunsn
fdnlsing wagyinlalagvily Aensidauas
Weiiug U aviaseunvuzagluarentiy
fithinds ielasniseriimeuzadadu e
doafunsimgiuggsastu uaydnmileds

<A P o o = v
AfansltaseilunTsian FeaglvinadyaIn

warsInsa uaeeslsinnu wndnisldansiadl
TunsAindaludsunasnn enazdwmaldelnia
nsanAslazdanasesywduazdanadenls
n1stdarsadaainiigayulnsivindudn
madennisfiamnsatuldnaunuansiad
wardwanuazdufinsrodindoy

Wwan1e (Glycosmis pentaphylla (Retz.)
DC) ufivayulnsviesiudnoglursdda
(Rutaceae) flassnamnnaIuvesdidy
Tuisneldsnveavenelunisnses)afiy
wARwRneuenuasansly duuy uivuuas
finsioy Wiensuanunsanseyiwiseu fiula
nonuaznaldsnufia saufamstudagdunie
¥1nr19e) (Ansari, et al., 2015; Asha, 2015;
Bulbul and Jahan, 2016; Howlader et al.,
2011; Sreejith and Asha, 2015) NORATENLN
finsseaumsidiylulsdduanldaivgulu
mimuaumeﬁLﬂuﬁzymmamﬁﬁmqsuasjw
wnswane Tnedinisyiunadaduttuney
semoiieldifuamslanaraingaaziuasiy
(Mar Soonwera, 2015; Mukandiwa et al.,
2015; Oshaghi et al., 2003; Ramkumar et al.,
2015; Soonwera and Phasomkusolsil, 2017)
dusuweny ludsewnaluiisngaunisin
ansatnanemeiolauuadlulsaiu (Yang
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et al., 2015) wananddilasinisly
ansadnaniivelintiierd uaisedngnin
ganvztlsaviiasineg Tuuseinedusiedneme
(Ramkumar et al., 2016; Vignesh et al., 2016)
1 = = Q(
ag9lsfinu n1snwfenisesngrsvesity
a dy v a Y 1 1 o £
yindlulszinalny faliteyasdagednin
I a v £
TnslamzegsBansididuaiseangnslunis
aueuuiadulgmmasisauee
1NNA1INIT19AN F9dgn193de
= N s £
lunsaillnedingUsvasAliionaaaugnaved
ansannanlulwenie (G. Pentaphylla) 1oy
TWnsaiamefvharaeenivuLazLeanesos
95% sageatnu (Ae. Aegypti) ludeeuTy
3-4 lnonavesnisinuiluasadauisadu
Uszledlun1snnaununisniuaudsesing
o A da o
gaangtnuluiui dniadadunuimislunisan
msldansifivasimnnduasunisliivayulng
luresduiiaduansatnlunisaivauuuas
Mludymimeenssaauuasnansnuas
seoluBneg

gunIaluazdsns
1. NSAIPUEITANALYYATY
wune (G. pentaphylla) ldlunsAine
adsiiAvanituilusivanuesnyiing s1ne
uastng Jwminfivalan Tnewivdluandn
¥puarenn antuitsadliude Wuan
2.3 Yu wavthunvurSedulrthuudng sty
iluFaudmassinnuiasivlduanina
W TiTHDR davhnsutsesvhazanasold
Mnsanalulwenglagldiinazaiy
2 ¥8a laun nieu (hexane) Lazloaneged

95% (95% alcohol) lngldusiiagauwazea
Fazansusazadialudnadiu 1:2 hwihsie
Uu9s; wA) waiidlitenmgifeaduia
24 2l 9nduilundusyimedasiaie
SemeanaIN1e (Rotary evaporator) ka3t
ansarailsnduihminuesiivldvindundon
Uoeh 1fusnwnansadniigaumgdl 4 ssmivaidoa
diesevhmsmadeuiugnigsanetiiu

2. NMsNAFaUYTLANTAINVRIATHNARIN
Tulwemelunisaiugugningeanetiou
é’hazmquﬂqamaﬂm (Ae. aegypti)
fhamageulunisvaaesi 1Hgniheanetu
fivlganluanmituiioss (feld strain) o
wdn gl wasmuuinathudeu
Tushuavuaangym sneunsive Jsrindivaslan
Tnevhnsdaidengningsans e 3-a uenli Tng
Tdwaaavenans (droppen) grgninganiesls
Tuufmagou Sruauuiay 10 fuiteldluns
naeuiuansariaildluios jifing
thansadafildaindviazateia 2 un
yagoufugmingsanetulute 3-4 fwdould
yhnsveaeuseIsvenasaraefisefumy
Waduianeiu leun 0 (A3UAY), 1,250, 2,500,
5,000 wag 10,000 Tadnsu/ans ﬁyﬁiﬁiusqm
AIUANYBING A TANAINLENLYUYIINTHAN
awdlau (acetone) Useanal 1% Uavynaiunyl
YDINAUANTANAINLBANBTDR 95% YNIHAL
WOANDBALIEN 1% INUHUNITNARBILUUEY
naan (Completely randomized design; CRD)
MsvAdoULaEAIAALUS LI 3 €1 usaeen
Tosuugningeastiu 10 ) Tnedeialii



gaunnivies Juiinua M 24, 36, 48 uay 72

FIUY NYNFINITNAFDU ANUANU

3. Jnszvidaya

Pnailsunmuasiosazdnsnisnie
LAZATUIUNIAN LC,, (Median Lethal
Concentration) @aduamnudududiviala
dnivnnaninesoray 50 NMYUSINITNAFDU
1AgAUINMINEATVDS Abbott (1925) Taegk1u
N153LATIENMIAIAAAAIILTUTUAIBTT
Probit analysis ¥84 Finney (1971) nadau
ANULANAIUDIAULUTUTIUNGAY (One-
Way ANOVA: F-Test) v838n31n1sne it
LaELUSEULTBUAIULANAIIVBIORTINITANY
fisvsupmuidioriu 95% 1ne3s Duncan’s New
Multiple Range Test (DMRT) SmadSeudiou
ANAULANANYBIONIINITANLAINIONITANAN Y
Fvhazvaneiseiilags ttest independent
AelUsLNTUNINEDA SPSS v. 23 (IBM Crop.,
Armonk, NY, US)

NANISNARBILAZIRITING
navesarsatnanlulwenieiivins
naaedlagldansaranviangulazueanagea
95% wJudvinazaty ausesuanududu (O,
1,250, 2,500, 5,000 L&z 10,000 ladn5u/an3)
WU Mendin1snseaeudl 24 2l she
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nsnevesgningaanethulunssisiatade
W@ALUIANNAU 0, 26.67, 6.67, 73.33, Lay
100% nendIn1snsIvdeuil 36 Falus den
WinAu 0, 46.67, 40.67, 83.33 way 100%
MendInsnsaaeud 48 dalusiiavindu 0,
60, 53.33, 96.67 WAy 100% WALNYNHINT
nageufl 72 Saluslaminiu 0, 60, 60, 96.67
uay 100% AIUa1AU d1UUIRNTINTITANBUDY
gmingsmethulunssisfiatndoueanosed
95% WuInmendInsasIvaeuil 24 Falusdl
AWNAU 0, 20, 43.33, 83.33 Liaz 100% NLYNAY
N3AsI9daUR 36 Talusidanviadu 0, 40,
73.33,97.67 uag 100 % NUNGIN1INTIVEADU
7 a8 FlusdiAusindu 0, 50, 90, 96.67 uaz
100% WAzAEUSINIINTINEOUT 72 Flus
dawviniu 0, 60, 93.33, 100 wag 100% M
au wenanil wuin ansafmannluwene
flarasne lnuey fian LC,, sogningsanetiou
7i 24, 36, 48 way 72 Halug Wity 3,242.13,
1,920.62,1,329.07 Way 1,251.32 fiaan3u/ans
AUETU vauzdl ansadmanlulenediade
MLoaneged 95% e LC_ sogntngsane
Ui @i 24, 36, 48 war 72 Falug winfu
2,493.59, 1,204.88, 1,534.69 way 1,099.50
f9an%u/305 AUEIEU TILERIINSANET
Aetuanaudutudiunndneiy wuiiliua

Msanewananaiueanludnale (Table 1)



1(3):21-31

2. WaNNSSUNISINUAS

J. Agri. Prod.

22/

0s

056601 691EST 88'10Z'T 65°¢6vC (/8wW) "
000 +000 000 +000 €000 +000 000 +000 103U0D
g 00°0T + 0009 g 000 + 0009 g 000 +000v g 00°0T + 00°0¢ 05¢°1
DLLG FeLe6 20007 + 0006 280Gl Feeel 280Gl Feeey 005 JoueYyl
2000 000071 PLLS* 1996 P2 LG+ 19796 PGGTT +¢¢¢8 000°G
2000 F 000071 P 000 ¥ 00°00T P 000 ¥ 00001 P 000 + 00001 000°0T
ASRETAN L0°62¢T 290261 crene’e (1/5u) oy
€000 +000 €000 +000 €000 +000 2000+ 000 103U0D
g 00°0v + 0009 ge ov'0v + 0009 ge 1v'0p + L9°9p ge 98'Le + 19°9¢ 05¢°1
g 9v°0C + 0009 ge ql'ce * ¢e'e§ ge egap *+ L9°0b LG F 199 005 SUEX9H
q.LL'S+ 1996 qLLS+ 1996 g¢8'0cC +¢ees 29 98°LE Feeel 000G
g 000 00001 g 000 + 00001 g 000 + 00001 2000 000071 000°0T
sinoy ¢J sinoy 8y sinoy 9¢ sinoy y¢ (1/8wW) JUSA\0S
(as ¥ 5 o1ey \A.._._._NHLOS_ suoljeljusduo) suoijoellxy

‘vz Jelje jdAbe sepay J0 sele| Jelsul, ¢ 1sulebe ejydeiuad sjwsooAls 10 Ss10.IIXe Ol0UBYIS PUB BUBX8Y JO ANANOE [epIoiAIeT

“JuBJBIP AJUBDIIUBIS 10U SJ9M J8118| SUIBS 8U] ULIM SUBSIA *8insodxs JO SInoy g/ pue ‘gy ‘og

I 3lqelL



wananil leveaoumaadisnes t-test
independent sgninadnsN1sAEYIgNL
geanev1udildannisnisadaansaindain
azanefiunnansiudamuinansadadiatnaae
fvhasaneaensuLasLeanasod 95% 19
HaSATIMINEBTesNI e liunnsaiy
Tunng Hilusvesnismeaey (P > 0.05) Tned
24 Flumdsnsmageu WU SAeasng
N150181A8TINVDIANTANAVINLTNLTULAE
woanegea 95% LUu 41.33% waz 49.33%
AINAIAU (t = -0.515; df =28; P = 0.611) ua
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71 36, 48 uay 72 Falus nSIMIVAERU WU
fienadesnsnisnnelaesiuvesasainain
Waanaiviavatoidu (54.00%, 62.00%,
t = -0.526; df = 28; P = 0.603), (62.00%,
67.33%, t = -0.356; df = 28; P = 725) uag
(63.33%, 70.67%, t = -0.493; df = 28;
P = 626) muasu Tnewiulsindesseznand
gnihgsanedududaarsatailldaindasi
avanessEe T AU U NN IMe AL iiLTy
aulusie (Table 2)

Table2 Mean mortality rate (+SD) of the mean total death rate of Aedes agypti obtained

from hexane and ethanolic extracts of Glycosmis pentaphylla at concentration

after 24, 36, 48, and 72 hours of exposure.

Time (hour) Bxtraction Moicality Rate df  P-value

Solvent (X+s.D)

24 Hexane 15 41.33 + 45.18 -0.515 28 0.611
Ethanol 15 49.33 + 39.73

36 Hexane 15 54.00 + 43.72 -0.526 28 0.603
Ethanol 15 62.00 + 39.50

48 Hexane 15 62.00 + 42.29 -0.356 28 0.725
Ethanol 15 67.33 + 39.73

72 Hexane 15 63.33 + 41.52 -0.493 28 0.626
Ethanol 15 70.67 + 39.90

MNNINAFEUINSYRsasafiaaInly
wmedeivayaevaosiin Ao enisy
wazueanaged 95% NUseanSAImEIaNne
singmingemetuld Tnslanieiissduaniu
it 10,000 findndi/Ans anunsaviliignin

gaanethumelita 100% aevdanismaaesi
24 Falus ailaen LC,, nansatailaains
Maga18NnLENYULALLEANegaa WINAY
3,242.13 uag 2,493.59 §adn5u/ans AUaeU
winilahansatnanluwenemesivinazane
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woaneged 95% dusvaniamlunisaiuay
gnihgeanetuldgandnanansatnildain
Frvavareanenau wiedalsinu e
NAADUNNEDH (t-test independent) NAUNUIN
é’mwmimﬂmaaqﬂfﬁqqm&J{J’mmﬂaﬁaﬁ’mﬁ
Favianeseiu Inadiliwananeiu (P > 0.05)
uansliiiuI ansnsadenldmvinazanglanla
Tumsadmanslufivdanann winsedufiniy
TusreaumsAneneunindfidnisnaaeu
UsyAvsamvssansannanluivemesogmin
genvziilsn 3 wila Lo gefiuldes (Anopheles
stephensi), 843118y (Culex quiquefesciatus)
wazgea1eUu (Ae. Aegypti) MeTsn1sann
wuugeniian (Soxhlet) Tnelddvhazaned
uana1eiu loun as@lau (acetone) Wnuea
(methanol) Aaslsnesu (chloroform) wag
lofiaozdian (ethyl acetate) wud A1 LC_
aendsnsnageuiugningiatstiu (de.
Aegypti) 71 24 F3lue wiitu 58, 121, 112 uaw
204 §adns5u/ans Mua1su (Ramkumar et al.,
2016) wonanilulientu Vignesh et al.
(2016) leAnwesRUsENOUMBATILALNARDU
guivesansatiaanluweniedieisnisada
difunensymedelet (hydrodistillation)
wuin e LC_ aevidanmsnadeuiugnii
gaanetu Ae. aegypti 7i 24 uaz 48 Hlug
WiNAU 32.481 wag 21.451 dadnsu/ans su
S Beeudiuléth qrvesensataanlueme
sogningsanetuiiuszavsnmiigandans
Anwlusidodhadiulddn Wululei Rluns
aftn shvhazanedild finnuunnenaiu F935n1s
atuwuureniiandafuisnsatauuuseies

(continuous extractor) ¥ lshvinazane lvaieu

Tussuuwaziinnsyganseanainmiivlauuu
nyuiey anviansidiviaraenuansneiy
I3 o Y % G = = o G
Junavilvidgnaiaviseiiugnasansdfymse
S a dl o Y]
ansoengisluUsnaiiunnssiueanlumuman
Y9IANRTIVRIFIIazany (solvent polarity)
naudrlsifivavsedititegluaunsenalitags
979 wnu/Alnsdeudmes Wuanslifids dn
annlinguvesiu essential o) Tuaaelsnesi/
wilaesBinn axiitiuunan Jeadalianslungy
= L3 LY (3 o U v 901 I
AlgTesaLardanIaYn a1unsunisioundu
wafnagldansnianududigs dnldngneu
TUsAumazlnawau (Ghosh et al., 2012) viail
=] I3 a .
U51891U9B989AUTENBUNI9LAL (Chemical
composition) YoavgmelagININAT 50 Fila
19 biocyclo (6.1.0) non-1-ene, benzaldehyde
oxime, caryophyllene oxide Lee aromadendrene
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Relationship of ethylene production on climacteric behavior
in guava (Psidium guajava L.) leaf disks
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Abstract

Guava (Psidium guajava L.) is a climacteric fruit although some cultivars behave in
a non-climacteric manner. The objective of this work was to study about the ripening
process in guava leaf disks by using kinetin induce ethylene for reduce time of selection
and breeding. The results revealed that after 72 hours of incubation, the ethylene
production greatly increased in climacteric cultivars and negligible in non-climacteric
cultivars. The respiration rates in most cultivars were hardly different. It was predicted
that respiratory pattern in hybrid seedlings from ‘Pakistan’ (Climacteric pattern) and
‘Shyh-Jii Bar’ (Non-Climacteric pattern) would eventually be climacteric. Moreover, it was
also predicted that respiratory pattern in hybrid seedlings from ‘Hawaii’ (Climacteric
pattern) and ‘Jen-Ju Bar’ (Non-Climacteric pattern) would be non-climacteric. The
respiration rates were hardly different in all of cultivars. Therefore, ethylene production
could be used as an index of climacteric manner to classify the cultivars of guava as
either climacteric or non-climacteric type.

Keywords: Guava (Psidium guajava L.), ethylene production, climacteric behavior
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Introduction

Guava (Psidium guajava L.) is a tropical
fruit exhibiting rapid post-harvest ripening.
However, the physiological basis involving
in the ripening process of guava remains
unclear. While guava is considered by
several authors to be a climacteric fruit
(Akamine and Goo, 1979; Brown and Wills,
1983), some cultivars behave in a non-
climacteric manner (Biale and Barcus, 1970;
Azzolini et al., 2005), making it difficult to
develop technologies to efficiently enhance
fruit storability during the postharvest
periods. These limitations restrict
commercial export and a trade of guava
fruit. Therefore, guava improving and
development of new varieties of guava are
needed for the better storage lives than
those local and traditional grown varieties.
Non-climacteric varieties have longer
postharvest storage lives and more suitable
for commercial marketing. However,
selection and breeding can even take up
to 3 years (Pommer and Murakami, 2009).

In vegetative tissues, the rate of
ethylene production is thought to be
regulated by the endogenous level of free
auxin (Bradford and Yang, 1980). Recently,
Yu et al. (1979) demonstrate that IAA
stimulate ethylene production by inducing
the synthesis of the ACC synthase, which is
the rate-limiting enzyme in the pathway of

ethylene biosynthesis. Kinetin has a

significant synergetic effect on IAA-induced
ethylene production in hypocotyl of
mungbean (Phaseolus rmmgo L.) seedling
(Lau and Yung, 1974) and young leaf discs
of guava (Psidium guajava L) (Lin and Wang,
2006). Kinetin acts by suppressing the
conjugation of IAA into IAAsp and thus
sustaining a higher IAA-free level in the
tissue which in turn contributes to the
higher ethylene production rate (La and
Yang, 1973).

The objective of this work was to study
about the ripening process of guava leaf
disks by using kinetin induce ethylene as
an index of climacteric manner to classify
the cultivars of guava as either climacteric

or non-climacteric type.

Materials and Methods

Plant material. Guava leaves of
Climacteric cultivars included ‘Red guava’,
‘Li-Tzy Bar’, ‘Shyh-Jii Bar’ and ‘Red flesh
guava’, Non-Climacteric cultivars included
‘Hung-Shin Bar” and ‘Jen-Ju Bar’, Two hybrid
cultivars included one from Pakistan
(Climacteric pattern) and Shyh-Jii Bar (Non-
Climacteric pattern), and another from
Hawaii (Climacteric pattern) and Jen-Ju Bar
(Non-Climacteric pattern) were investigated.
Guava leaves were collected from
Agricultural Experiment Station in Beiguo,
Wufeng District, Taichung County. The first

pair of leaf was chosen from the apex, then



cut 5 disks of 1.1 cm. diameter and
incubated in 2 mL test solution of 2%
sucrose, 50 pg/mL chloramphenicol, 0.1
mM Kinetin and 50 mM MES buffer (pH 6.2)
ina 25 mL erlenmeyer flask. The flasks were
sealed with rubber serum caps and they
put on constantly shaken with 90 rpm at
25°C for 24 hours. At the indicated time,
ethylene production and respiration rate

were determined.

Ethylene production. Measurement

of ethylene production followed the

Ethylene (ULC H -kg"-hr) =
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method by Shiesh (1990). A 1 mL gas sample
was withdrawn from the head space of the
flask by a hypodermic syringe, and ethylene
was injected into a gas chromatograph
(Shimadzu, Model GC-8A, Japan) fitted with
a stainless-steel column packed (6 mm x
2 m) and equipped with an alumina column
(mesh size 80/100) and a flame ionization
detector (FID). The temperatures of injection
port, column and detector were 130, 90
and 130°C respectively. The ethylene
production was calculated using the

equation below.

(Sample peak (cm.) x Fold) - (Air peak (cm.) x Fold)

(Standard peak (cm.) x Fold)

x (Volume (L.)

x Standard conc. (ppm)

Fresh weight (kg.)

Respiration rates. Respiration rates
were measured with CO, production,
following the method by Shiesh (1990). One

mL was obtained from each sample from

Respiration rates (mLCO -kg™-hr") =

the head space of the flask, and injected
into IR—CO2 analyzer (Maihak, Model
UNOR610). The respiration rate was

calculated using the equation below.

(Sample peak (cm. )- Air peak (cm.)

Standard peak (cm.)

Flow rate (L./hr.)

x Standard conc. (%) x 10

Fresh weight (kg.)
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Statistical analysis. Statistical analysis
of the experiment data was performed by
using SAS 9.3 (Statistical Analysis System)
and subjected to one-way analysis of
variance (ANOVA) in a complete randomized
design (CRD) statistical model. There were

3 replicates in each treatment.

Results and Discussion

The six cultivars of guava, ‘Red guava’,
‘Li-Tzy Bar’, ‘Red flesh guava’ and ‘Hung-
Shin Bar’ were found to be climacteric in
their respiratory patterns. Other cultivars
including ‘Shyh-Jii Bar’ and ‘Jen-Ju Bar’
exhibited a typical non-climacteric
respiratory pattern (Tablel). At 24 to 48
hours after the incubation, the differentiation
of ethylene production in guava leaf discs
was unclear. However, the ethylene

production at 72 hours after the incubation

greatly increased in ‘Li-Tzy Bar’ (63.77
pLCZHa-kg’l-hr’l) followed by ‘Red guava’,
‘Red flesh guava’ and ‘Hung-Shin Bar’
(23.29, 21.63 and 19.10 uLC H -kg'-hr7,
respectively), and non-climacteric cultivars
of ‘Shyh-Jii Bar’ and ‘Jen-Ju Bar’ were
slightly changed at 1.82 and 2.08 pI_CzHa-kg’
“hr', respectively (Table 1, Figure 1).

Similar results of inducing ethylene
biosynthesis were obtained by Burg and
Burg (1969) who found that the duration of
IAA-induced ethylene production was
increased considerably with kinetin. In
vegetative tissues, kinetin had an effect on
IAA-induced ethylene production in
hypocotyl of mungbean (Phaseolus rmmgo
L.) seedlings (Lau and Yung, 1974) and young
leaf discs of guava (Psidium guajava L.) (Lin
and Wang, 2006).

Table 1 Respiratory pattern and ethylene production of 6 guava cultivars

Ethylene production (pLC2H4-kg'1-hr'1)

Cultivars Respiratory pattern
0-24 hrs. 24-48 hrs.  48-72 hrs.
Li-Tzy Bar Climacteric 0.30 b 42.01 a 63.77 a
Red guava Climacteric 0.20 c 11.03 bc 2329 b
Red flesh guava Climacteric 0.42 a 1204 b 2163 b
Hung-Shin Bar Climacteric 0.04 d 14.05 b 19.10 b
Shyh-Jii Bar Non-climacteric 0.11 d 231 d 182 ¢
Jen-Ju Bar Non-climacteric 0.09 d 341 cd 208 c

Means within a column followed by the same letter are not significantly different (P > 0.05).
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Figure 1 Ethylene production of 6 guava cultivars

The differentiation of respiration rates
in 6 cultivars between climacteric and non-
climacteric cultivars were uncleared.
Respiration rate of ‘Jen-Ju Bar’ cultivar was
found to be a non-climacteric pattern which

had the highest rate in all periods of

incubated time, but in ‘Red guava’ cultivar,
a climacteric pattern, had the lowest rate
in all periods of incubated time, and the
other cultivars were rarely differences.
(Table2, Figure 2)

Table 2 Respiratory pattern and respiration rate of 6 guava cultivars

. Respiratory Respiration rates (mLCO -kg™-hr)
Cultivars

pattern 0-24 hrs. 24-48 hrs. 48-72 hrs.
Li-Tzy Bar Climacteric 165.36 ¢ 195.58 b 205.55 bc
Red guava Climacteric 157.06 c 181.44 b 169.86 d
Red flesh guava  Climacteric 197.76 ab 19792 b 201.00 cd
Hung-Shin Bar Climacteric 172.08 bc 268.08 a 235.59 ab
Shyh-Jii Bar Non-climacteric 169.13 bc 196.94 b 202.17 bcd
Jen-Ju Bar Non-climacteric 222.74 a 302.13 a 246.20 a

Means within a column followed by the same letter are not significantly different (P > 0.05).
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Figure 2 Respiration rates of 6 guava cultivars

The prediction of respiratory pattern
from guava leaf disks obtained from hybrid
seedling showed that 72 hours after the
incubation, ethylene production increased
in all of 4 hybrid seedlings from ‘Pakistan’
(Climacteric pattern) and ‘Shyh-Jii Bar’ (Non-
Climacteric pattern) cultivars, predicting a
climacteric respiratory pattern. However,
both hybrid seedlings from ‘Hawaii’

(Climacteric pattern) and ‘Jen-Ju Bar’ (Non-

Climacteric pattern) cultivar negligibly
increased, predicting a non-climacteric
respiratory pattern. For 2 unknown hybrid
seedling cultivars, one could be predicted
to be climacteric through their respiratory
pattern, and another could be predicted to
be non-climacteric in their respiratory
pattern. The respiration rates were hardly

different between these cultivars. (Table 3).
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Table 3 Respiratory pattern prediction obtained from hybrid seedlings

Ethylene production Respiration rates Respiratory
Cultivars (pLC2H4-kg'1-hr'1) (mLCOz-kg'l-hr'l) pattern
0-24hrs. 24-48hrs. 48-T2hrs. 0-24 hrs. 24-48 hrs. 48-72 hrs. Prediction
Pakistan (C) x Shyh-Jii Bar (NC)
1 0.55 23.70 24.45 293.70 291.60 304.59 C
2 1.24 15.47 15.43 254.09 316.17 341.81 C
3 2.46 9.82 10.18 268.24 317.23 300.86 C
4 1.01 21.88 35.66 203.52 313.60 329.00 C
Hawaii (C) x Jen-Ju Bar (NC)
1 0.63 4.46 3.83 214.59 246.28 241.69 NC
2 0.44 6.33 3.60 221.13 228.87 254.93 NC
Unknown Cultivars
1 0.35 4.08 3.03 210.88 223.30 239.46 NC
2 0.86 18.29 22.40 245.09 279.75 291.98 C

C: Climacteric pattern, NC: Non-climacteric pattern

Conclusion

Inducing ethylene production of guava
leaf disks could be used as an index of
ripening manner to classify the cultivar of
guava (Psidium guajava L.) as either
climacteric or non-climacteric type at 72
hours after the incubation. Ethylene
production in climacteric cultivars including
‘Red guava’, ‘Li-Tzy Bar’, ‘Red flesh guava’,
and ‘Hung-Shin Bar’” increased greatly, but
negligibly in non-climacteric cultivars
including ‘Shyh-Jii Bar’ and ‘Jen-Ju Bar’.

Therefore, this result can be used to predict

the unknown or hybrid cultivars. It was
predicted that respiratory pattern in hybrid
seedlings from ‘Pakistan’ (Climacteric
pattern) and ‘Shyh-Jii Bar’ (Non-Climacteric
pattern) would eventually be climacteric
type. Moreover, it could be also predicted
that respiratory pattern in hybrid seedling
from ‘Hawaii’ (Climacteric pattern) and
‘Jen-Ju Bar’ (Non-Climacteric pattern)
would be non-climacteric. The respiration
rates were hardly different between these

studied cultivars.
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Result of arbuscular mycorrhizal fungi on growth and yield of
pre-basic seed (GO) potato ‘Atlantic’ cultivar
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Abstract

The purpose of this research was studied the result of arbuscular mycorrhizal fungi
(AMF) on growth and yield of pre-basic seed (GO) potato ‘Atlantic’ cultivar. The experiment
was conducted in greenhouse of Chiang Mai Agricultural Research and Development
Center (CMARDC), Pong Nam Ron, Fang, Chiang Mai in winter season (January-March 2019).
The experimental design was a randomized complete block design (RCBD) with four
replications. Six AMF dose, 0, 1, 2, 3, 4 and 5 g, were mixed into 1 kg of media before
planting the minitubers. The results showed that all dose of AMF were not affected on
height, number of branch, and canopy size of 60 DAP potato plant. The longest root with
an average of 33.13 cm was investigated in the media mixed with 5 ¢ of AMF treatment.
For yield observation on 90 DAP, tuber weight, tuber diameter, tuber weight per plant,
and firmness were not significantly different in all treatment, while the highest number
of tuber with an average of 3.88, 3.50, and 3.62 tubers/plant was observed in the media
mixed with 3, 4, and 5 ¢ of AMF treatment, respectively. In addition, the lowest number
of tuber with an average of 2.13 tubers/plant was found in the media without AMF.

Keywords: potato, arbuscular mycorrhizal fungi, G,
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Figure 1 Characteristics of six treatments potato (1-6 from left to right) roots cultivar ‘Atlantic’
on 60 DAP*,
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Table 1 Growth characteristics of six treatments potato plants cultivar ‘Atlantic’ on 60 days
after planting (DAP).

Plant height ~ No. of branch Canopy size (cm)  Root length

Treatment

(cm) per plant (branch) N-S E-W (cm)

1 26.86 7.72 19.96 19.42 25.69ab

2 23.51 7.99 20.18 20.57 23.80b

3 27.84 8.15 20.69 21.64 28.25ab

q 26.54 8.22 18.27 19.25 22.28b

5 27.03 8.10 18.57 19.73 26.98ab

6 29.45 8.25 18.55 22.15 31.13a
LSD 3.17 1.06 1.64 1.72 3.49
CV (%) 40.85 45.63 29.3 29.15 26.51

Means within a column followed by the same letters are not significantly different by
LSD (P > 0.05)

Table 2 Yield characteristics of G|O cultivar ‘Atlantic’ at 90 days after planting (DAP).

Number of Weight  Diameter of Weight of tuber  Tuber

Treatment  tuber per per tuber tuber per plant firmness
plant (tuber) (g) (cm) () (N/mm)

1 2.13b 9.68 242 19.85 0.93

2 2.88ab 7.57 1.99 19.86 0.89

3 3.13ab 6.99 2.09 20.65 0.89

4 3.88a 6.52 1.20 22.65 0.95

5 3.50a 6.77 2.05 20.71 0.90

6 3.62a 6.88 1.95 23.57 0.94

LSD 0.55 1.59 0.26 2.83 0.04

CV (%) 34.49 42.99 253 26.7 8.33

Means within a column followed by the same letters are not significantly different by
LSD (P > 0.05)
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Abstract

This study was conducted to investigate: 1) the socioeconomic context of farmers
in San Sai District, Chiang Mai Province; 2) the agricultural advisory services needed by
the farmers under investigation; 3) the factors underlying the farmers’ need for agricultural
advisory services; and 4) problems encountered by the farmers under study and their
suggestions on what should be done. A set of questionnaires was used for data collection,
administered to a sample group of 206 farmers in San Sai District, 2018/19 planting season.
The obtained data were analyzed using descriptive statistics and the multiple regression
technique.

The study results revealed that most of the respondents were characterized as male,
54 years old, married, elementary school graduates, with 4 household members. On the
average, they had 5.87 rai per household of farming area mostly under the field crop
cultivation with three household members being the farm labor and earned a yearly
income of 119,264.42 baht. Most of them did not have household debt and had less
than 30 years of farming experience. Most of them did not have social position and they

had never participated in agriculture-related community activities. Also, most of the
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respondents had never attended a training or joined educational trip on agriculture. They
received news or information about agriculture 26 times per month on average and they
mainly used water from the irrigation canal for agricultural purpose. Most of the respondents
did not produce processed agricultural products. It was found that as a whole, the
respondents had a moderate level of needs for agricultural advisory services. In details,
their need for the development of the body of knowledge about agriculture was found
to have the highest average mean score. Age and farmland area factors were found to
have a positive statistically significant relationship with the needs for agricultural advisory
services of the respondents. However, the farm income has a negative statistically significant
relationship with such needs.

The following were problems encountered: agricultural price uncertainty; drought
or natural calamity, farmers’ ill health from aging, the lack of production factors, and the
short-term nature of most agricultural extension programs which have prevented the
continuity of development efforts and the presence of their clear impacts on the
community. Therefore, the respondents suggested the followings to the Faculty of
Agricultural Production of Maejo University: providing technical knowledge on crop
production to meet standard quality; assistance for the sampled farmers to work with
the community in developing the production and marketing plans; basic health care
promotion particularly on safe food consumption; and preparing the long—term project
for agricultural extension and development.

Keywords: needs of farmers, agricultural extension, advisory service, body of knowledge
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Needs for agricultural advisory services of farmers in san sai district, chiang mai

(n = 206)

Needs for Agricultural Advisory Services —

I SD Level of needs
1. Development of agricultural Knowledge 3.42 0.875 Most
2. Support of agricultural input 3.29 0.877 Moderate
3. Marketing 3.16 0.988 Moderate
4. Creating social networks 3.16 0.920 Moderate
Total 3.26 0.848 Moderate

Remarks: Mostly = 4.21-5.00
Low = 1.81-2.60
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Table 2 Factors having relationships with the needs for agricultural advisory services of

the farmers

Independent variables

Dependent variable

Needs for Agricultural Advisory

Services of Farmers

B t Sig.
1. Gender -0.038 -0.326 0.7458
2. Age 0.020 3.131 0.002**
3. Marital Status -0.257 -1.225 0.222
4. Education 0.027 0.105 0.916
5. Household members 0.052 1.669 0.097
6. Agricultural land area 0.023 2.212 0.028*
7. Types of agriculture -0.024 -0.391 0.696
8. Income earned from farming -1.751E-6 -2.844 0.005**
9. Agricultural labour force -0.006 -0.600 0.549
10. Debt -5.052E-7 -1.143 0.255
11. Social position -0.024 -0.120 0.904
12. Participation in community activities -0.045 -0.916 0.361
13. Training or educational trip on agriculture 0.039 1.925 0.056
14. Received information about agriculture 0.099 0.499 0.618
Constant 2.068 4.568 0.000
R’= 0.460 (46.0%) F=3.657 Sig. of F=0.000

Remarks: Statistically significant level at 0.05

" Statistically significant level at 0.01
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Morphological characterization of mango leaf in 20 cultivars
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Abstract

The morphological characterization of 20 cultivar - mango was studied (3 replications
per cutivars) at mango orchard in the Pomology farm, Maejo University, Sansai district,
Chiang Mai province. The characteristics of mango leaves, i.e., leaf shape, leaf apex, leaf
base and leaf margin were used for comparing mango cultivars. The data in morphological
characteristics of mango leaves were recorded and could be used to classified mango
cultivars into 6 groups: 1) Kaeo group 2) Khiaosawoey group 3) Namdokmai group
4) Nangklangwan group 5) Okrong group and 6) Round fruit group. These morphological
characteristics of mango leaves will be useful for mango selection in breeding program
further.

Keyword: mango, morphological characteristics of leaf, cultivar
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linear-oblong oblong elliptical lanceolate

Figure 1 Characteristics of leaf shape

AA

attenuate acuminate acute

Figure 2 Characteristics of leaf apex
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acute attenuate obtuse

Figure 3 Characteristics of leaf base

undulat entire

Figure 4 Characteristics of leaf margin



@ 9. WANNSSUNSINUAS 1(3):61-68
J. Agri. Prod.

Table 1 Comparative morphological characteristics of leaves were classified into 6 groups

Cultivar group of mango Leaf
Cultivar Leaf shape Leaf apex Leaf base Leaf margin

1. Kaeo group

1.1 Kaeo Lanceolate  Acuminate Acute Undulate

1.2 Manhom Lanceolate  Acuminate Acute Undulate
2. Khiaosawoey group

2.1 Thongdam Lanceolate Attenuate Acute Undulate

2.2 Khiaosawoey Oblong Attenuate Attenuate Entire
3. Namdokmai group

3.1 Namdokmai Sithong ~ Lanceolate Attenuate Acute Undulate
4. Nangklangwan group

4.1 Khaen On Lanceolate Attenuate Acute Entire

4.2 lrwin Linear-obblong  Attenuate Obtuse Entire

4.3 Mahacharnok Linear-obblong  Attenuate Acute Undulate
5. Okrong group

5.1 Tuppet Elliptical Acuminate Acute Undulate

5.2 Daeng Jakgrapat 1 Elliptical Acuminate Acute Entire

5.3 Daeng Jakgrapat 2 Elliptical Acuminate Acute Entire

5.4 Samruedu Man Elliptical Acuminate Acute Entire

5.5 Samruedu Elliptical Acuminate Acute Entire

5.6 Carabao Elliptical Acute Acute Entire

5.7 Okrong Khiao Lanceolate Acute Acute Entire

5.8 Chok Anan Lanceolate  Acuminate Acute Entire

5.9 Sampi Lanceolate  Acuminate Acute Undulate

5.10 Raet Lanceolate  Acuminate Acute Undulate

5.11 Kaemdaeng Lanceolate  Acuminate Acute Undulate
6. Round fruit group

6.1 Talapnak Elliptical Attenuate Acute Entire
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Abstract

The objectives of this research are to study the attitude of the hill tribe farmers in
the Royal Project area towards transferring innovation from local wisdom, and to
understand the factors influencing the attitude of the hill tribe farmers in the Royal Project
area towards transferring innovation. The samples for this study are 231 hill tribe farmers
in the Royal Project area, selected by the multi-stage sampling method. Data were
collected using questionnaires for the analysis based on descriptive statistics including
frequency, percentage, minimum, maximum, and standard deviation, and the results of
the multiple regression.

The findings showed that the attitude of the samples under study towards transferring
innovation from local wisdom was highly positive in all 3 aspects, which are 1) creating
economic wealth, 2) creating social wealth, and 3) creating environmental sustainability.
All factors likely to influence the attitude of the hill tribe farmers in this study which

include farmland area, agricultural characteristics, total household income, and the
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number of labor in farming were found to have the influence at the 0.05 statistical
significance level.

Keywords: transferring, local wisdom, hill tribe farmer, royal project
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Table 1 Ananalysis of the factors underlying the attitude of the hill tribe farmers in the royal
project area towards the transfer of their local wisdom for Innovation purpose

Dependent variable

The attitude towards
transferring innovation from
Independent variables local wisdom of hill tribe

farmers in the Royal Project

area
B t Sig.
1. Sex -.069 -1.077 373
2. Age .003 892 551
3. Marital status .054 597 .998
4. Education level .000 .002 661
5. Ethnicity 033 439 .106
6. Number of household members -.031 -1.621 171
7. Agricultural area .008 1.374 .013%
8. Agricultural characteristics 170 2.492 .003*
9. Total household income 1.265E-6 3.015 .020*
10. Number of labor in agriculture .043 2.352 .049%
11. Debt burden 4.704E-7 1.973 187
12. Farming experience .001 270 .985
13. Having a social position .003 019 .298
14. Participating in local activities or customs in the 017 1.043 162
community
15. Attending a training meeting or observing about .040 1.403 .182
local knowledge
16. Receiving information about local knowledge -.003 -1.339 373
Constant 3.300 16.368 .000**
R’=0.208 (20.80%) F=3.504 Sig. of F=0.000

Remarks: * Statistically significant level at 0.05 ** Statistically significant level at 0.01
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Guide for Authors

Manuscripts submitted for publication should be of high academic merit and are
accepted on condition that they are contributed solely to the Journal of Agricultural
Production. Submission of a multi-authored manuscript implies the consent of all the
participating authors. All manuscripts considered for publication will be peer-reviewed

by at least 2 independent referees.

Submission checklist

Manuscripts submission must include title page, abstract, keyword, text, tables,
fisures, acknowledgements, reference list and appendices (if necessary). The title page
of this file should be include the title of the article, full name, official name and affiliations
of all authors and E-mail address for corresponding author. The total manuscript should

not exceed 10 pages.

Preparation of the manuscript

AWl manuscripts submission for publication in the journal should followed the

following guidelines:

1. Manuscript texts must be written using high-quality language. For non-native
English language authors, the article should be proof-read by a language specialist
before submission.

2. The manuscript text, tables and figures should be created using Microsoft Word.

3. If possible, all text throughout the manuscript should be used 15 pt ~TH
SarabunPSK except the title topic using 16-pt, otherwise, Browallia new would
be replaced.

4. Manuscript texts should be prepared as single column, with sufficient margin (2.5
centimeters for each side).

5. Abstract should not exceed than 300 words and provide only 4 key-words for

each manuscript.
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6. All measurement in the text should be reported in abbreviation, using metric
system.

7. Tables and figures should each be numbered consecutively.

8. Acknowledgments should be as brief as possible, in a separate section before
the references.

9. Citations of published literature in the text should be given in the form of author
and year in parentheses; (Pawin et al., 2012) or if the name forms part of a
sentence, it should be followed by the year in parentheses; Pawin et al. (2012).
All references mentioned in the reference list must be cited in the text, and vice
versa. The reference list at the end of the manuscript should be listed

alphabetically. The following are examples of reference writing.

Standard journal:

Shternshi, M., O. Tomilova, T. Shpatova and K. Soytong. 2005. Evaluation of ketomium-
mycofungicide on siberian isolates of phytopathogenic Fungi. J. Ari. Tech. 1(2): 247-
253.

Books/ Textbook:

Steel, R.G.D., J.H. Torrie, and D.A. Dickie. 1997. Principal and procedures of atatistic-
abiometric approach. 3" Editon. McGraw-Hill Publishing Company, Toronto.

Section in Books with Editors:

Kubo, T. 2003. Molecular analysis of the honeybee socially. pp. 3-20. /n: T. Kikuchi, N.
Azuma and S. Higashi (eds.). Gene, Behaviors and Evolution of Social Insects. Hokkaido
University Press. Sapporo.

Thesis:

Chantrachit, T. 1994. Anaerobic conditions and off-flavor development in ripening banana
(Carvendishii spp.). M.S. Thesis in Horticulture, Oregon State Universtiy.

Proceeding/ Conference:

Yamagishi, Y., H. Mitamura, N. Arai, Y. Mitsunaga, Y. Kawabata, M. Khachapicha, and T.
Viputhamumas. 2005. Feeding habits of hatchery-reared young Mekong giant catfish
in fish pond and Mae Peum reservoir. Precedding of the 2™ Internationl Symposium
on SEASTAR 2000 and Asian Bio-Logging Science. Kyoto, Japan. pp. 17-22.
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