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Abstract
Development of technologies for production of banana (Scientific name)
leaves was carried out during 2016 to 2019. The aims of this study were to find the
most appropriate methods for controlling banana leaf and fruit scarring beetle

(Nodostoma viridipennis Motsch), to increase productivity of banana leaves through



fertilizer application and investigate the storage methods to increase shelf life of
banana leaves. For the insect control, the preliminary study was carried out in
laboratory and the promising methods were confirmed under field conditions during
201x to 201y. The best treatments were further verified in farmer farms compared
with farmer’s method during 2018 to 2019. Five treatments consisting of nematode
at the rate of 30 millions per 20 liters of water, 60 millions per 20 liters of water,
neem extract at the concentration of 50 ppm, fipronil at the rate of xxx and
untreated control was evaluated in a randomized complete block design with two
replications at two locations in Si Satchanalai and Sawankhalok districts of Sukhothai
province. At Si Satchanalai location, application of nematode at the rates of 30 and
6 0 millions had the lowest insect damages, which were not significantly different
from the application of fipronil. At Sawankhalok location, application of nematode at
the rate of 6 0 millions had the lowest leaf damage and the method was most
appropriate for controlling banana leaf and fruit scarring beetle in banana.
Verification of technologies for controlling banana leaf and fruit scarring beetle was
conducted during 2018 to 2019 in Sawankhalok, Sukhothai province. The treatments
consisting of folia spray of nematode (Thai strain) at the rate of 6 millions per 20
liters of water, soil spray of nematode at the same rate and untreated control
(farmer’s method). Soil spray and foliar spray were not significantly different for leaf
damage, and the cost of operation of the two methods was 640 Baht per one time
of spray. If the farmers can produce nematode for their own use, the cost of
operation would be only 160 Baht. Application of nematode to control banana leaf
and fruit scarring beetle is safe for users. The study on the application of nitrogen
fertilizer to increase leaf productivity of banana was undertaken during 2018 to 2019
in Sawankhalok, Sukhothai province. The treatments consisted of unfertilized control
(famer’s method) and application of nitrogen fertilizer at the rate of 7.5 kg Rai.
Fertilizer application and untreated control were not significantly different for leaf
yield of banana, leaf quality and income at four times of harvest. Total incomes for
all four harvests were 11,895 and 11, 936 Baht for nitrogen fertilizer and untreated
control, respectively. Further studies on other macro nutrients such as phosphorus
and potassium, micro nutrients and trace elements are still required. The study on

storage methods to increase shelf life of banana leaves was carried out during 2016



to 2017. In 2016, the experiment was focused on the effect of storage temperature
on shelf life of banana leaves. Banana leaves collected from three seasons (winter,
hot and rainy) were stored at 2, 5, 10 and 15 °C and ambient temperature was also
included as a control treatment. In 2017, the experiment was focused on packaging.
Banana leaves collected in the winter, hot season and rainy season were stored in
different types of packaging. Further experiment was also conducted in the hot and
rainy seasons. Banana leaves were cleaned and stored in different types of packaginsg.
Banana leaves stored at 5 °C had the longest shelf life. Banana leaves collected in
the winter in 2016 and stored at 5 °C had the longest shelf life of 30 days.
Unwrapped banana leaves seemed to have longer shelf life than wrapped banana
leaves with polypropylene and polyethylene plastic bags, and the shelf lives were
30,20 and 25 days for unwrapped leaves, polypropylene-wrapped leaves and
polyethylene-wrapped leaves, respectively. The polypropylene bags were then
punctured with a disk borer for 16 holes of 0.5 cm in diameter for good ventilation,
and the shelf lives of banana leaves were 23 and 30 days in the hot season and the

rainy season, respectively.
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Abstract

The methods for effective control of banana scarring beetle (Nodostoma
viridipennis  Motsch) were studied in banana during 2016-2017 at Sukhothai
Agricultural Research and Development Center under laboratory condition. Eight
treatments consisting of four concentration of neem extract (50, 100, 150 and 200
ppm), entomopathogenic nematodes (Steinernema sp. Thai Strain) at the rate of 30
million/ 20 liters of water, cabaril 85% wp at the rate of 30 ¢/ 20 liters of water,
fipronil 5% SC at the rate of 30 ¢/ 20 liters of water and 20 liters of water were
assigned in a randomized complete block design with four replications.
Entomopathogenic nematodes at the rate of 30 million/20 liters of water gave 100%
fatality of Banana scarring beetle within 3 days and the results were similar to those
of cabaril and fipronil. whereas neem extract at all concentration gave similar results
with fatality percentages ranging from 69.72 to 74.72% within 7 days. The methods
for effective control of Banana scarring beetle were further studied in banana under
field condition in Sri Satchanalai District and Sawankhalok district, Sukhothai Province.
Five treatments consisting of neem extract at the rate of 50 ppm, two
concentrations of entomopathogenic nematodes (30 and 60 million/20 liters of
water), fipronil 5% SC at the rate of 30 ml/ 20 liters of water and 20 liters of water
were assigned in a randomized complete block design with four replications. In Sri
Satchanalai district, entomopathogenic nematode treatments at the rates of 30 and
60 million/20 liters of water had the lowest leaf damages (357 and 368 scars) similar
to that of fipronil 5% SC, but they were lower than neem extract of 322 and 311
scars (47 and 46%) and water alone of 238 and 227 scars (40 and 38%), respectively.
In Sawankalok district, entomopathogenic nematode at the rate of 60 million/20
liters of water had lowest leaf damage of 6 scars. Application of entomopathogenic

nematode at both concentrations had the expenses of 320 and 640 Baht per
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Rai/application time, respectively. If the farmers use their own entomopathogenic
nematode, the cost will be reduced to 80 and 160 baht /Rai /application time. This is
lower than fipronil and neem extract.
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Wedldud Fagnaimsldansillneda 5% SC
dyUNan1INAaDY

1. msviudgldiioudss 60 waz 30 1usn/in 20 ans vinlsmusesvhaneuu lumes
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5) ldiftoudos  §ns1 30 dusaah 20 Ans 100.0 a 100.0 a 100.0 a
6) aN5A15UT38 85% WP §a51 30 n3u /1 20 A 100.0 a 100.0 a 100.0 a
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4 Alwsda 5% 308addns /1120 19.1 18.1 17 14 0.9 11

5) Wiuwan 16.3 15.1 3.2 3.7 1.6 1.4

nuewma ;Y

WuE59199 90 7 Ju I1uu 3 Al



20

A1919 10 wandnlumasnauail (nn./1s) Nillsesyinaneveswaanulundlgluszausige Wed

MSUBINUNAAN N ULUNAIALENSNANA WA LUENNUAINERTNT

'
a o

Newneanssalan Jwmingluwie U 2560

FnUsaEYagveInIaaAuly

ansianny 8n91 0 1-50 550
urulu  wsulu urnlu il wrulu sl
) ABUNWUEANS
1) @sannasLan 1000 ﬁaaéjm/ﬁq 20 00 0.0 3.0 0.6 11.7 13.0
2) ldRounee 30 & s/ 20 dms 0.0 0.0 43 1.1 10.9 14.8
3) ldReunay 60 &1us/in 20 e 00 0.0 56 20 9.0 12.5
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Abstract

Verification of suitable technologies for controlling banana leaf scarring beetle
(Nodostoma viridipennis Motsch) was carried out during 2018 to 2019 in
Sawankhalok, Sukhothai province. The objective of this research project was to verify

the suitable technologies consisting of application methods of entomopathogenic

nematodes for controlling banana leaf scarring beetle in banana (Musa balbisiana
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Colla.). entomopathogenic nematodes (Steinernema sp. Thai Strain) at the rate of 60
millions per 20 liters of water was applied to the crop using four application
methods including foliar spray, soil spray, soil spray+ foliar spray and untreated
control, and the treatments were arranged in a randomized complete block design
with four replications. The results from the preliminary evaluation indicated that all
treatments were not significantly different in controlling the insect, and the cheapest
methods consisting of foliar spray and soil spray were selected for the experiment in
the farmer’s farms. The study included two experiments. Foliar spray was verified in
experiment 1 and soil spray was verified in experiment 2. In experiment 1, the
treatments consisting of foliar spray and untreated control were evaluated in nine
farmer’s farms. The results indicated that foliar spray was not significantly different
from untreated control. Leaf scars of leaf spray and untreated control after three
times of spray for 7 and 14 days were 314 and 235 scars/leaf and 43 and 44
scars/leaf, respectively. Marketable leaf yields of leaf spray and untreated control at
7 and 14 days after treatment were 4 and 6% and 3 and 5%, respectively. In
experiment 2, the treatments consisting of soil spray and untreated control were
evaluated in nine farmer’s farms. The treatments were not significantly different for
leaf scar, and leaf scars of leaf spray and untreated control after three times of spray
for 7 and 14 days were 314 and 302 scars/leaf and 44 and 54 scars/leaf, respectively.
Marketable leaf yields of leaf spray and untreated control at 7 and 14 days after
treatment were 9.2 and 7.6% and 13.1 and 12.9%, respectively. Soil spray had about
2-13% higher marketable yield of banana leaves in three fields. The cost of operation
of the two methods was 640 Baht per one time of spray. If the farmers can produce
nematode for their own use, the cost of operation would be only 160 Baht.
Application of nematode to control banana leaf and fruit scarring beetle is safe for
users. However, regular spray should be practiced especially in the rainy season,
when soil moisture is suitable for infestation of the insect.
1. A1

Tunesndemiiulunesifaunma Tdnvazluiinine wiles nuniu Adaanin
1% LifemSounndre amnsaiuliléu Wuluiduldanlud 2-3 sesanludiou iuiag
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Wa Lazitnunsnsiy 1w 10 31 126 uay 260 uHa ANERU  SesluatLuldl
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3.2 USunaunananiia

WU feuviu wardniAvesiinadey LagiBiugrih ogsEning 0.0-41.6 way 0.0-
48.5 Weslfusvemananimun Anadsvenis 9 was Wy 9.6 uaz 10.6 Wesiius (CRPRN!
8) MNP

7 7 Yundaiuasu 3 ade Fnaaeviinanandimiiutuanneuniy loud wasit 3 7
we 9 At nandniinanas tEuA 12 3 4 5 uas 8 NanARRAa N 9 WA wiiEeITs
Tiupnensiu nandnedsvosis 9 wlas WU 9.2 waz 7.6 Wesidudvasnananiiamnun
(M1519 9) MIUAWU (B1519 8)

7 16 Yundsiuasu 3 A%e wuin wasdt 5 7 8 uae 9 TnandmfiutuannouniuLas
7 Sundaiunasu 3 ade wasd 5 Tnowandnvesiannaey Idnananfiudy 10.8 uay 8.8
WNNIIAOUNY Lazndany 7 Ju 9.7 war 10.8 wWosdud uwlasil 7 6.2 uas 5.4 wWodldus
wlasil 8 11.0 uaz 11.1 Wesidud uazsuasii 9 39.2 uay 18.2 wWosdus vowmanda
Wavun AU wardtinunsns wasl 56 8 wa 9 ulasdt 5 manAALLTY unnIdeuNy
LaTnAINY 7 Ju 2.2 was 8.8 Wesiiud uwUasl 6 9.5 uaz 9.5 Weddus ulasi 8 22.4
ey 22.5 Wodlud wasutasit 9 19.1 way 323 Wedidud veawandntaun AUy
NaNAARATTBI 9 wad 1 13.1 uay 129 Wesiiusuamanamiavun musidu (51 8)

densaouifiviinlnensruseidoudionuiinudu Wuﬂqmmaumzmamqmﬁuﬁ 1
15 wud Anedsvewandninveslunasii 9 ulas msnuseilesuuulasuualng wuii
TuutawesiSuuzihifuazifiudiegamn 35 49 63 uaz 77 Sundmiuasu 3 afa 1T
26.9 45.8 33.5 waz 28.3 Wesidud 35nunsnsfi 1u 26.6 43.7 39.2 waz 34.7 Wesidus
YDIWANANT NN AWEIFU (AN519 8)

wasiiinandnfintusedies dud wlas 5 war 9 wiasil 5 weTuiiey Tuudas
F3uuzih ldUanan 36.8 55.1 87.4 uaz89.6 Weslwudvemandnianun uay wlasds
nwAsNSIANTL TEHANER 322 362 96.3 uar 89.6 Wesliuduonanansmuanudu
(m19749 8)

wlasil 9 fisziunandniinasinane Tunvadisuusd fuandndu 76.8 84.2 89
La 90.9 wasitinunsnsidy 1Ju 80.0 865 76.5 was3.8 wesidus vesnandaavun

MINAIAU (115719 8)



36

3.3 doyadunua1asinee dals

nsnuldifoudaenuasiugnst 60 arud/in 20 dns ddunueians 640 vmeels

[%
1 [ 1

AOATI NUIIWIU 3 59 Wuduuianun 1,920 v dunyasnsuanldifeunesldiosazan
suuAldideuresle lngldinaulosaeiugineninlfiosazinunngeay 10 um
ALSIUBANUEIEY 50 UM WU 8 demals AnduduyuAinssanu 400 unsels

foAST (H1519 10)

M1319 7 InuuRadioluresnaienil andeunukasndmiuldifiounssasiunsy 3 T3 9N

7 3 dwdnalunie U 2562

NAINUATU 3 ASY

nounY — —
LNEAINT 79U 14 U
Woedou  Winwasns FWuvedou  ASwnuAsns Fvedou  ASnuAIns

1) weadaiusn wadsouuu 167 453 835 689 150 134
2) W9BTYYT WIIMUV 72 71 199 98 16 18
3) weUszlay Uszdned 221 115 283 148 45 a7
) wwasied  seaun 157 402 392 612 61 121
5) wig iy vieuduns 17 40 128 131 12 24
6) uguning aneiiug 172 200 402 483 63 76
7) wiwalu Jdnea 148 159 349 327 32 47
8) weviU Buuavenn 193 181 183 178 11 14
9) WINAUAIT NINBY 24 37 60 49 4 3
Aady 130 184 314 302 44 54

t-test 0.26 " 112" 0.11m

ns = lduanenaiun1e@da Aseeunnudatiu 95%
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A1519 8 USuadluif(%) va9naesll 3NNoUNULALAaINULALR DU PYAIRUASU 3 AT

nn 7w Jminglevie U 2562

L 1 5 d'
NIWUATIN 3

NEAINT nauwy 7 3u 14 3y
Wnedau  WnwAIng FWnedau  IBnwasns FWnedau  IBnwasns

1) weasatusd wadssuiuu 4.2 0.0 0.0 0.0 0.0 0.0
2) uetlayey) WIMNTY 27.5 32.5 5.9 128 0.0 0.0
3) wpUszlan Uszdned 0.0 0.0 4.5 174 0.0 59
4) weavied 5NN 2.6 0.0 0.0 0.0 0.0 0.0
5) we iy vienduns 1.1 6.6 0.0 0.0 10.8 8.8
6) WgUNINY aneug 0.0 0.0 0.0 0.0 0.0 9.5
7) wgglu Finea 58 6.1 6.6 15 12.0 0.0
8) Wi 1Buuazen 3.1 1.9 3.0 1.8 14.1 24.3
9) UNEANAIT ANBY 41.6 48.5 62.6 35.3 80.8 67.6
Anade 9.6 10.6 9.2 7.6 13.1 12.9
t-test 0.83 " 0.42"s 0.06 "

T
a a

ns = lduAnANauNSEnR NseeuAIUTBNU 95%

A1519 9 USualumeaianuasansauaanistAiuiel (nn./15) U99nanend annaunuLay

naaiuldiiourlosasiuasu 3 a3a un 7 Ju Jwinaluvie U 2562

o 1 T d
RAINUATIN 3

oUW - —
HNWYAINT 79U 14 qu
FWnedau  Winwasns Wnedau  Winwasns FWnedau  Winwasns

1) wafaiun wadisuiuu 160 113 188 119 203 140
2) usetify WML 146 127 167 152 182 166
3) wplsglan Usedned 80 148 87 166 97 185
4) wegviml - sA3IN 65 108 80 129 86 134
5) wiguiiy venduns 225 145 291 179 329 204
6) weuNsnY aeiug 110 193 127 232 130 251
7) weglu ddnes 137 127 167 138 166 151
8) weviU Buuavenn 108 186 111 201 103 187
9) WNALAIT FN1B9 177 183 212 212 231 222
Aade 134 148 159 170 170 182

t-test 0.69" 0.44 " 0.47"s

ns = ldwanenadun1sada Aszsunnudatiu 95%
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M1319 10 suunsldanseineg anmsuldiieunesasiu dels U 2562

3R/ Funue
Usuuas
S . Az o wn ¥ #13
A1IVRANUY FWNU Blokyl VUINUIIY Ns/ass .3
U399 . /li/a3e
(®1un")
(vm) (um)
1) ldfeules Wil 60 duf/Ud1 20 A 30 ausa/ge 20.00Y 480 640.00
60 &1udia/n 20 Bns 30 Awdfa/ge 20007 480 640.00

2) lourlos  WuasAu
Y fananvesdndasismvinglaensidnmsinens U 2562 Sununsnsaasioes Eiieuneusiunu 30 aush

QELE
31A1OIUIAUTIPLIIAY 10 Um Awssenlunisny 50 umseds U 2562

AN 4 MseseuTnduelafeulesaewusing Welvlunisneasumalulagnisidnnag

winulundeRmunzadlunisuanlunesnatesd U 2561 —2562

2N 5 nsaanudisualdveurssansiusine weldlunsageumaluladnisindnaig

winnulunaeiwanzaulunisuanlusesnaiend U 2561 -2562
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dgUNan1INAaY
1. msviuldieudossns 60 auiseth 20 ansasiu seiliestu 3 ada viildan
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2. mavuldiieulessnsn 60 Audareri 20 Ansasiu seileaiu 3 A%t Tunsifiu
Aend 14 Su Wsinamanand vedluresndeniifistunndouny 7 Wesidud uazgs
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nsnaaasil 3 mmeseumalulagnislddeimunzanluniswanlunssndeniil
unAnga

manaaeumaluladnslidefnzanlunisuanlunesndiond Tinguszasdiiie
dumandn uazaaunwlunesndrend IWldnaneuunuiiasdu dudunismaaesiisine
assnlan Jamdngluvie nageululUawetnunsnsdiuiu 9 wlas §1uau 2 n3suds laud 1)
Fn1sveaou Ao nislide 46-0-0 Uum 15 Alanustels ded widlddwau 2 ads v 6
FAou wagitvennunins lnswdazuUasddima 2 61 dudunislidelufou e
Umantledlst 7.5 Alansudeld wasiuiemandonn 1 eu S1uau 4 ads wudr nsldte
46-0-0 Usunau 7.5 Alansusiels lanandn aainimvaslunes wazseld liwansineiu nasi
Y93U3uunandnlunesreisuaaounazifinunsns Wu 297 waz 299 Alansusels
iy annlunes vesnafiuifais 4 ade liuandatuisauniuadly e
nsveslunedlagiadewiniy 28 wuRlumsvintu dvedly fld1 L* 33.17 uag 32.92 @1 a*
872 way 870 A1 b* 11.28 uawl0.56 muddu TeldTuesnmaiuienis 4 as
Windu 2,974 way 2,985 umsials muafu mﬂwamsmaaﬂmsﬁmiﬁwuwmﬂﬁﬂa‘ﬁ
wanzasludiuressinemsdug ldud veaesa Tnunaden 519915309 UAYEINDIMNS
a3 sy Seitaungnldanduluguandniidnoonluainiiui Ssfosmaununduly el
fuiinsudslumesndenidaruauysaiiasdianudBuronisude

Abstract

Suitable application of nitrogen fertilizer is important for improving leaf yield
and leaf quality of banana (Musa balbisiana Colla.). The objective of this study was
to verify the efficiency of nitrogen application in improving leaf yield and leaf quality
of banana and income of banana growers. The experiment was carried out at nine
farmer’s farms in Sawankhalok district, Sukhothai province. Two treatments consisting
of application of nitrogen fertilizer in the form of urea at the rate of 15 kg/Rai/year at
two splits and six-month intervals and untreated control (farmer’s methods). The
treatments were assigned in a randomized complete block design with two
replications. The first split of fertilizer at the rate of 7.5 kg was applied in August and
banana leaves were harvested at month intervals for four times. Application of
nitrogen fertilizer at the rate of 7.5 kg/Rai was not significantly different from
untreated control for leaf yield and leaf quality of banana and income of banana

growers. Total leaf yields of banana were 297 and 299 kg/Rai for nitrogen application



a2

and untreated control, respectively. The treatments were also not significantly
different for quality parameters including leaf width and leaf color parameters.
Average leaf width was 28 cm, and leaf color parameters were 33.17 and 32.92, -8.72
and -8.70 and 11.28 and 10.56 for L*, a* and b* of nitrogen application and untreated
control, respectively. Total incomes for four harvests were 2,974 and 2985 for
nitrogen application and untreated control, respectively. Further investigations on the
effects of other macro nutrients such as phosphorus and potassium, micronutrients
and trace elements are required. Fertilizers have been removed from the fields
through harvested leaves and replenishment of removed fertilizers is necessary to

restore soil fertility and sustain production.
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HoRudeutramileafisyiuamgauauysoigs (asavs, 2513 Sulae wiyane, 2505 )
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wiazdazaapdesialuunadon waglulnsiuluun fugnndeluiiufidufesery Tnelid
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woavetafuatingm wwtednunaruaunavessmemsluduliity e1alilugresiy
yifnflaansuds dmuluunadeniuaglfluguieinermans (asavs, 2513 Jacob, A and
Von Vexkull, H., 1960. Marchal and Mallesard, 1979. 8149lag WURYANFl, 2545) Tulseinea
Insuusi i ondefifunandanadundn aaslidisinseg il swlulasiau (V) 7.3-
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1. wawan Favinvesiunadlaenunellunedluinl se9antuiisunsolu
YDALAABELHUIUNIADINIUBDN LATTIUINUN
2. aunmKaNEn Laln A21UnI19 wasdvesly
- A727UN199891U  1aeIndIUNaN9ve Il UTBIMHUIUNY 2 Anu
-dlu T9wwSeeindszuumianea (Color Reader) Minolta CR-400 Tussuy
Hunter Lab tJu L* a* b* (Hunt, 1998) ?jmi’mé’m Ui nane wazlanelu masnn1ue1Ives
lumas 31U 6 90 laediA L* Ao A1uansnduadnevesly (Lightness) fiAnagluaig 0 fis
100 (A1 0 = il@ WAz A1 100 = @319) A1 a* A9 ATkARIA LT UALAILAaL LT
(Redness/Greenness) 81@1 a* HAUNI9UIN NU18De Fuae wazaial a* danlunisau
MU AW A1 b* Ae AaAIAUUEMADIwarLNERY (Yellowness/Blueness) a1An
b* fAluniauin uneds dwided wazonen b* danluniaau vunede dnku
3. dagadiunisnain lnemamaeglasenisiiuiewiazasseiui 1 13
LAZAIUALYIUNTHERYBITNAADU WALTBURUNYAINS
4. deyagaileudngr TIuTwleyadnanfendeuinet Suneeddilsg
Jaringluie waanadsdusaiounsuszazafididunis

n15AAsedaya

Wnswnteyalagly Paired t-Test

A01UNNINISNAADY

- waanuasnslundunemssalan Janingluriy

3282IA13282L9a152821281 VIuUseunal 2561 — 2562

NAN1SNAABIRAZINT
1. NANAR
NaNARLUNDINLAINNITTIWIMTN ITNAdU LazIsiNEnINTURINITIAULAEIASIN 1

Ao 301 war 303 Alanfudeld ASedi 2 Ao 301 wag 297 Alansurelsnsedl 3 e 293
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waz 292 Alandurols wazasef 4 294 waz302 Alansusols nsAuLeINANARYDIIT

PNAADUBAZITUDWNEATNT LUWANANAUN 4 ASS

Foudl 1 vdsnsldte wuin neaevldnanda 232 -377 Alandusiels v
neanslinandn 248- 376 Alansusela n1sldde 46-0-0 WuUua 15 Alansusiels e
NAKNAMUINAINIBLNYATNTINUIL 5 wlas

Woudi 2 Auuihldnandn 224-381 Alandurols F5inwans 251-376 Alandusels
WnnapUliNaNaNUINNIIBNEATATITUIL 5 wlas

Woudi 3 wui Saneaeuldnanan 223-380 Alanfurels Inuasns 248-374
Alansusiols AnedaulANaNanUINNINIBNYATATIIUIU 5 wlas

doudl 4 veaeuldnandn 234-386 Alanduseols 33nwnsns 252-352 Alansuse
15 FWnezeulinandnuinnInItVawnNunINSIIUIUL 3 wUas

nsnageuRa 2 33 ldnumnuuananstuna 4 aewesnisiiuier uitiaieud a
nandnadsveslunaindremiluiinisuadeusuanasuioud 3 waz 4 ausiisinenIns
Tnawanunnnifianaaeuluioudt 4 uasiinandn 302 AlansuBafiuduainieudt 3 (s 1)

maifiuduvemandnvennuasnsludoudl 4 Wuraninuasnslile ads 2 Turag

Uamegaru wagiivSunadenunnniingssiiimaaey

M99 1 randnluneanaiend (nn./1s) vesmsiiuiemn 1 Weunaansile venis
noaaeumalulagnislddenvnsanlunndnlunesndieniiinig uneaissalan

Janinalunie U 2561/2562

s v g v
nanfungnaslile

N 1 oy 2 \fiou 3 lfiou 4 \fiou

b} b} b} 9 b} b} 9 9
Naeau NWAINT Naeay NYMINT Ny NWAINT NAdHdY NWYNINT

1) WNaLFaU ﬂﬁﬂuﬂiy 364 290 362 285 344 274 338 308
2) wiavied seANIN 353 311 341 298 322 297 351 318
3) wgyydu aq'l,?iau 277 252 289 262 286 254 246 254
4) uoTiyaN WAL 308 344 316 335 309 321 299 317
5) WU N Wunes 377 376 381 376 380 374 386 342
6) WNerAITIU Ugnasne 232 302 224 277 223 276 234 285
7) UNEANAIT NN 317 283 304 277 297 278 300 352
8) wwdee yayises 238 248 241 251 231 248 251 252
9) Wi Tuisy vouTuns 247 319 250 313 240 303 245 291
Aady 301 303 301 297 293 292 294 302

t- test 0.08 0.25 0.05 0.61
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2. AUNTWHAKER
AMUNIVIAUTU  ANUNI19B9lUNBINTSIATNAEDU haLNIIUAD
| o 2 o P N v | = = ~
WNEATNT ULAREATIVEINISNULNEY TURBINAIEANLLALNI9BINUlULTY Wau 1
28.1 haY 27.7 WURUAST AOUN 2 28.4 WAy 29.5 WURLUAT ABUN 3 28.2 way 27.7
WURLLAT LAOUN 4 28.7 war28.5 wumwns AMUNI19vadluneweanIsiAuneIng 4 asa
Talumnenaiy (M54 2)
= ' Y 4 | A ' a a2
-8y wudn wdanlide A1 L* viseriauaisvesiiluneaniiiy
N8IMIITNAADU hazaSinunsngilan L* Tuseaunlnatfeenu 33.6 way 33.4 handinni1siiy
Aufedlupssilaimnuainwedtupeddunnaadiuunntn nsinufeInssin 2 a1 L eglu
32U 28.4 Waw29.5 NsAiuNeInsei 3 A1 L* eglusedu 28.2 uay 27.7 dwsunisiiu
NeInsan 4 A L* oglusedu 287 wap28.5 lnems 4 Ass dvadlunasliwansiaiu
(MN5799 3)
' = | & A =~ ~ B & A a
A1 a* vi3e AuansAuludunsasided eguuilduauludideives
Tumas wu1 NsAuReAsan 1 1eA1 a* -9.9 wag -9.8 NISAUNEIASIN 2 -9.3 LAy -8.9
ASIN 3 9.2 LAy -10.2015AUNEIASIN 4 -6.5 WAz -6.0 NISLAULNLING 3 ASalaAN
a* llupnenanu (115199 4)
A1 b*  TeefdiAn b* deuinuansinluneadufindsann wudn Asiy
WA 1 19A0 b* 11.9 wag 11.4 A9 2 11.0 warl0.3 AN 3 11.2 wax10.9
ATIN 4 11.0 uaz9.6 FanaTaliiianuuandiaiu (15199 5)
NAYDINITIAAT L* a* waz b* nued dvaslunaenaisnivuainisiAunie?

719 4 A9 LfANuwAnANau

M1519 2 Anunsvedlunsandiend vesnsiiuienn 1 weundinshile veansvageu
welwlagmsladenmunzanlumndalunesndieniinig sneaissalan 39nin
gluvie U 2561/2562

2 v g w4
nannuingmaslile

1 hiou 2 1oy 3 1oy 4 \fau
NEASNS
3w % % % 5 5 % 5
NADU NWAINT NADU NWYNINT NAsdU NWYNINT NAsadU NYNINT
1) Weahiau ndmngy 29.8 274 30.1 26.9 29.1 26.9 29.7 35.6
2) wegviend seANIN 29.3 28.1 29.4 27.5 28.7 27.5 28.9 275
3) wieyydu ogiden 294 216 307 289 312 29.1 30.6 282
4) Nl WYL 28.5 28.7 28.9 29.0 28.5 27.8 29.0 28.7

5) uugns Wumes 29.7 29.7 30.7 30.5 30.8 30.8 33.0 29.1
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6) MNezAITIU Ugnasne 26.2 2758 25.7 27.2 25.6 27.4 25.8 273

7) WNANAMT A9 274 26.6 27.2 26.4 27.4 26.3 275 26.3

8) wgdene yayses 26.4 25.6 26.4 26.5 26.3 25.8 26.6 26.0

9) weTuiiey veuduns 26.4 27.9 26.4 42.4 26.3 27.7 27.1 28.1
Aade 28.1 21.7 28.4 29.5 28.2 21.7 28.7 28.5
t- test 0.93 0.57 1.13 0.15

M1519 3 And L* vadluneandienill vasnisiiuiiennn 1 weundin1sile vesnsvegey
walulagnslidenmunzadlunisudalunendisniiinis duneaissalan Jwin

gluvie U 2561/2562

& v g v+
nannuingmaslile

o 1 oy 2 oy 3 1w 4 \fiau

99 99 kbl 9 el 9 9 9
nasav NWAINT nAgav HNWAINT NnAgav HNWAINT nagav LNWAINT

1) unmsiou nawngy  30.3 31.3 28.4 29.4 29.7 324 29.9 30.3
2) wigviey seAwN 29.1 29.8 28.7 29.5 283 29.1 27.5 29.2
3) wWgynydu E]ngLngiJ 28.9 31.1 275 30.1 28.0 30.3 273 29.6
4) ety wemutl 317 31.9 32.5 31.0 32.1 31.7 32.1 31.3
5) Wisugwns unes 26.2 275 25.8 25.9 26.3 26.3 279 26.7
6)WnwgdsI Ugnase 375 37.0 37.5 36.7 38.2 36.3 37.7 35.5
7) UNEAUAIT AINDY 36.2 37.7 35.9 36.6 36.4 37.6 36.2 37.2
8) wgd1ene yayses 41.4 42.4 40.1 42.2 40.1 41.7 39.8 414
9) Wiy veuduns 414 32.1 40.1 32.2 40.1 334 37.6 30.7
Aade 33.6 33.4 32.9 32.6 33.2 33.2 32.9 32.4

t- test 0.15 0.31 0.05 0.51

A 1% = 2 4 Y o 4
M1919 4 A"d a* vaslurenaiesnll vesnsiuievn 1 weurainislidy veanisvedey
walwlagnsld Jenwunzaulunisudnluneindieniinig duneassalan Jwin

gluvie U 2561/2562

naniuiemaslile

R 1 \fiou 2 hou 3 Lhou 4 heu
bl 99 bl 99 99 ehl el el
NAdH1dY NYANING NAdH1dY NYANING NAgdv LAWAINT NAgadv NYAINT
1) wsnadou nawngy  -8.0 8.0 -5.4 -6.4 -4.0 -6.4 6.8 6.0
2) uavied seAuIN -5.6 6.7 5.7 -5.9 6.3 -8.2 -6.1 1.7
3) woynBu eyiden 6.5 8.6 6.1 7.9 5.4 8.0 55 7.1
9 meetiyan nswamy 9.1 9.2 8.8 8.7 8.7 8.9 8.3 9.3
5) waugNs Wunea 53 6.3 4.8 4.9 5.1 -13.0 6.8 7.8
6) wnedasa Ugnasne 125 -12.7 -12.3 -11.9 -12.2 -11.4 -12.1 -11.2

7) WNANAT A9 -11.6 -12.1 -11.2 -10.7 -11.4 -11.9 -11.3 -11.8
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8) wgdee yayises -15.2 -16.1 -14.6 -15.6 -15.0 -15.4 -14.9 -14.7

9) weTuiiey vesduns  -15.2 -8.1 -14.6 7.8 -15.0 -8.1 13.4 74
Anady 9.9 9.8 9.3 8.9 9.2 -10.2 6.5 -6.0
t- test 0.15 0.48 0.72 0.29

M1519 5 A8 b* vaslunaandemdl vesnsiiuien 1 Weundinshile vesmsvegeu
walulagnsld Jenmunzanlunisudnlunendieniinis duneadssalan Jmin
gluvie U 2561/2562

2 o v v
L3891 LﬂULﬂEJ'Wia\ﬂWUqEJ

1 fou 2 hou 3 hau 4 \hou
LNYATNT - - _ - - _ _ _
kbl kbl 99 el el 9 9 99

nasav LNWAINT nAgav LNWAINT nasav NWAINT NAgau NYAINT

1) remadion ndwney 8.7 8.4 58 6.1 58 6.4 58 6.3
2) wagien semunn 5.0 5.3 5.1 5.7 a8 6.7 a8 59
3) wioyydu egiden 6.2 9.2 56 8.4 5.0 8.6 5.1 7.9
a4) mﬂaﬁffgf,yw WINNUVU 10.1 10.1 10.2 9.4 10.1 10.1 9.8 10.0
5) Wisugws [unes 48 6.1 4.4 4.4 4.9 48 6.8 0.2
6) WNLEAIIIU ‘UQﬂﬁ%IN 16.3 15.9 16.0 14.9 16.6 14.5 15.1 13.2
7) WNANATIT ANBY 13.9 15.3 14.0 124 14.4 14.7 13.7 14.3
8) W18d1919 qigﬁaa 20.8 234 19.1 22.6 19.7 22.0 19.5 21.3
9) W Tuiey venduns 20.8 9.1 19.1 8.9 19.7 9.9 18.6 8.1
ﬂ'ﬂm?& 11.9 114 11.0 10.3 11.2 10.9 11.0 9.6

t- test 0.29 0.56 0.27 0.92

3. fayan1uATugANans

eldvesnsudnluneandiemininisladeniouiisutussnindiivegey  Aons
Tt 46-0-0 U3ma 15 Alansudels WeuAuiBinwnsnsudmui Meldanuandniade
mafufeudeud 1 flseld 3,014 wag 3,027 vwdels msfufeudeud 2 Tl
3,010 wag 2,972 vaels Weull 3 d5wls 2,927 uay 2920 U Weudl 4 fiseld

2,944 uay 3,021 unsals

A58 6 Telivadlunanarenil vesmaunemn 1 Weoundinsile vean1snadeu
walwlagnsld Jenwunzaulunsudnlunesndeniiinig suneaissalan Jawin

gluvie U 2561/2562

g v 9 v
L’Ja']LﬂULﬂEJ'J‘MaﬂWIJEJ

LNWATNT 1 \fou 2 gy 3 fiou 4 \fiou

ag ag ag ag ag
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Nasadv NWAINT NAgav HNWAINT NAgav HNWAINT NAgau NYAINT

1) wenaiou ndngy 3,638 2,903 3,620 2,848 3,442 2,745 3,381 3,078
2) wigviet seAuN 3,527 3,108 3,412 2,978 3,225 2,970 3,505 3,181
3) wgynydu ag‘ﬁ‘isu 2,768 2,518 2,892 2,622 2,857 2,542 2,457 2,536
4) UOTYN WU 3,079 3,440 3,160 3,354 3,093 3214 2,991 3,170
5) Wisugws unes 3,767 3,761 3,811 3,758 3,799 3,745 3,859 3,418
6) Wz Ugnasne 2,322 3,016 2,237 2,775 2232 2,762 2,335 2,854
7) UNENAIT I8 3,171 2,828 3,044 2,768 2973 2,783 3,005 3,522
8) wgdene yayses 2,382 2,483 2,413 2,509 2,315 2,485 2,512 2519
9) W Tuigy viewduns 2,473 3,190 2,503 3,131 2,404 3,032 2,451 2,907
ALade 3,014 3,027 3,010 2,972 2927 2920 2944 3,021

a

4. Yayagniuing
YUAUGLADUFMIAY DanaAuliunnsiaLiies LaziagIaRausinas
ngrIneuluduly Usunahdisfeungaineutssilituasesnunsnsussauionds

157 wandnedausuausuTluindundu

A7UNANIINARRILAZtRLEUBLE ;

d3UNanITNAADY

1. nstade 46-0-0 Y3una 15 Alansusiels lanandnlaiunndnaiuiunisld
Jounnnitlugisan 4 ineunaslade

2. elevosnsldde 46-0-0 Usuna 15 Alansusels silileseldainnis

a v a1 YY) | ' | 2 U g 14
Menandntunsndemlliiiuiunisldnunnndy ludaaan 4 weundslddy

3. dvadluannnistady 46-0-0 Usuna 15 Alansusials Liunnsineiunislan

Faalalole

JDLAUBLUL
A + v ANy A ) A a v a )
nsnnaeaseslanmesldaadinaimuiiugy lnedeaiuvoanssa was
Tnunaden inszlusineimsiindresiadldy wazJedunidinariunuanysaives

fusaly

AsunasuiIeldlduslevd
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LY 1Y 1
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Aulundaeiinanglumesndemiifievandssnsldamaelufuiinsmananionddsly
2. ldwanisnaaesiiduiiuguvesnstanisnmsdestuidadasiauly
nae
3. ANYaUAN :
YDUBUAMINTAINTIA 9 i asdunaassalan Alkanusamielumsufifnudy
0697 veveuRsIUATRNL Telfanuduuzimasanaufionasuidetay

°o & ! 14 a '
d5agalumesnnviu

4. LaNE1531989

NIAUESLMINYAT 2561, aaumsalimsUgnitvvesalaie U 2560/61. ansaunAnsHannIwiy

s Audle 20 figuneu 2562, Aufuan
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osdlan anssallan 013l wiss q3dnd Yansiudaou uastonsed Juniuause. 2560,

senusany  deafunismeansiiduge nsAnwinsdamsdouaznislihivenzanlu

nsUgnnademiluds widvd . 14 wilh,

Hunt, RW.G. 1998. Measuring color. 3" edn. Ellis Horwood, New York. 469 pp.
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A19NUIN 1 51870 Tog fifnuUad Lazyaiurednensnsisuyiulamaaey vewla

VAFRU FUAARBINTYAY BNeaTIAla Janingluvie U 2561/2562

wnaLUas YA
%o fiog X Y
D) wemadtou ndmngy 52/1 vigj 7 FUAARRINTE 500431 1908245 Felnl
2) wavien] soAN 58/6 3| 3 7.ARBINTLAN 592963 1908314 el
3) weyaBu ogiden 76/1 vl 6 FUAPABDINGZAS 589869 1905878 AIWUNWINYS
a) wsetioyan WS 85 %y 6 M.ARBINTYI 588825 1906165 luvie
5) wiaugws Wuves 17/1 vy 1 fuanaednszas 590657 1905631 ANLNYT
6) azdomans Ugnase 7/1 My 3 AUARRBINTYRS 593232 1907231 Fedlny
7) unauns fmes 2 vy 1 .guem 590185 1908881  AUNANYT
8) wwd1e9 yaises 147/2 w3 9 FfuaAaBINTEAN 592319 1909195 Foum
9) weTuriiey vendiums 129 vi3} 9 M.ARBINTHY 593105 1909010 Wealnal

A1519 2 pH lulpsiau vearesanidulsylewd wazlnunadeuiuandeuls vesulas

VAFBU AUARRBINTEAY BNeaTIAla Jsingluvie U 2561/2562

pH 5198113
o Tulpsiau Weavesailu Tnuvadend
Useloatl wanaeuls
1) WNANHOU NAMIEY 5.5 i Junang Junang
2) wqﬁ'ﬂﬂ J9AUNN 5.5 U1unang UJunang GR
3) weyaydu aavil,é"sm 5.6 Uunan Uunan Urunan
4) W9atiy1 WIINUL 6.0 Yunang U1unang Uunang
5) URUGNT LUV 5.5 Urunang unang Junang
6) uNeAITIU Ugnasie 5.5 Yunans i i
7) UNAUAIT NINDY 5.5 J1unang U1unang #in
8) W91 Yyi3es 6.0 i i J1unang
9) W Turiiey vieNduns 5.5 Urunans i i




A5 3 BRTIE e WsTTUNGIEn1T YaaUamade ATUARARINTERY SNNBEITIALA

Jamingluvie U 2561/2562

52

Wneaeau (nn./19) Wnwasns (nn/19)

y

o N P,Os KO N P,0s K0
1) UNAWHOU NAIEY 35 0 0 23 0 0
2) ynaviml 59AUN 3.5 0 0 23 0 0
3 weyydy ogidey 35 0 0 23 0 0
4) oty WIMLTY 35 0 0 16 0 0
5) weugns L uves 35 0 0 23 0 0
6) ezl Ugnadia 3.5 0 0 23 0 0
7) UWNANATT NNBY 35 0 0 23 0 0
8) Ued1019 Yayl3ed 35 0 0 14 0 0
9) wneTuiiey veuTuns 35 0 0 20 0 0
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YUIAFN TIUI 16 § Uazgd PP 191 3uadunuaugnans 0.5 wuiluns $1uiu 16 §
| S <37 [ = I3 £ =2 L
Hrgdaergnisiiuinwlunesaaiiuineilugasouavgaeulauiugeanis 23 way 30 Ju

muaiu tneamnnvaslunesanagluanineeusula

Abstract

Banana leaves are widely used for food-wrapping, food-serving, packing material
or decorative and symbolic purposes both in Thailand and overseas. However, loss of
quality and freshness of banana leaves can affect the postharvest shelf life that are
caused by many factors. Harvesting season, pacakage and storage temperature are
important factors to impact the quality of banana leaves. Therefore, the objective of
this study was to determine the methods to improve the shelf life of fresh ‘“Tanee’
banana leaves. In 2016, the effect of harvesting season and storage temperature on
storage life of fresh ‘Tanee’ banana leaves was investigated. This work was carried out
on banana leaves harvested during winter, summer and rainy seasons of Thailand. The
harvested leaves were sorted, cleaned and packed in plastic basket prior to storage
at 2, 5, 10, 15°C and ambient temperature. Afterwards, the effect of packaging on
storage quality of fresh banana leaves was studied in 2017. Fresh banana leaves
harvested during winter, summer and rainy seasons were sorted, cleaned and then
packed in polypropylene (PP) bag and polyethylene (PE) bag comparing to the
unpacked leaves before storage at 5°C. Latter experiments, fresh banana leaves were
carried out in the field during summer and rainy season. Selected leaves were packed
in 4 types of packaging, 1) non-perforated PP bag, 2) PP bag with needle size of 4
perforations, 3) PP bag with needle size of 16 perforations and 4) PP bag with 0.5-cm-
diameter of 16 perforations, before storage at the same temperature. For the results,
it showed in first experiment that banana leaves stored at lower temperatures had
the least weight loss, freshest and longest shelf life. The optimum storage
temperature for fresh ‘Tanee’ banana leaves was at 5°C due to the storage at lower
temperature (2°C) could lead to the browning on the surface of leaves at a short
period. Moreover, the harvesting season also affected to the storage life of banana
leaves. In conclusion, the leaves harvested in winter of 2016 had the longest storage
life of 30 days at 5°C while those in summer and rainy seasons had shorter storage

life. In the latter experiment, it provided that the unpacked banana leaves harvested
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during the winter, summer and rainy seasons in 2017 had longer shelf life of 30 20
and 25 days, respectively comparing to the other ones were pacekd in PP and PE bags
after storage at 5°C. In addition, the storage life of fresh banana leaves could be
improved by packing in PP bag with needle size of 16 perforations or PP bag with 0.5-cm-
diameter of 16 perforations. These banana leaves harvested during summer and rainy
seasons had the longest shelf life of 23 and 30 days, respectively with acceptable
quality.
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- 3815
1) navasaamadseatgnisiiushulunaandaenni
1.1 29URNUAITNAADLUY completely randomized design (CRD) Usgnauaie 5
n39138 maguunifiivinw lneusaenssisd 3 41
1.2 /MMAR89
1.2.1 iuRealunesanveandeiudmil Tnedeludi 2-3 sesnluiisuvielugen
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