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Study on Peel Morphology and Stomata of Mulberry (Morus spp.) Fruit
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Abstract

Mulberry (Morus spp.) can be grown well in temperate and tropical regions. The mulberry fruit contains
0.21% calcium, vitamin B 6 930 mg./kg, and folic acid 6.87 mg/kg. The fruit is in high demand for the world market
for fresh consumption and for producing wine. However, after harvest, mulberry fruit loses water quickly and
disease occurs. It has a short storage life of only 2-3 days at room temperature (30 °C). We studied peel
morphology and stomata of fresh mulberry fruit by using the Scanning Electron Microscope (SEM). Fresh fruits of
mulberry cvs. Bureerum 60 and Cheingmai at the ripe stage, 46 days after anthesis and when fully ripe at 53 days
after anthesis were used. There were no differences between layers of epicuticular wax and parenchyma of either
cultivars at either stage. However, fully ripened fruit of Bureerum 60 had the largest stomata (19.7 um) that were
similar in size to those at the ripe stage (18.9 um). However, they were larger than those on ripe (17.8 ym) and
fully ripened fruit of Cheingmai (17.7 pm). In addition, fully ripened Bureerum 60 fruit had the largest stomatal
pore opening (13.5 ym), which was similar to that of ripened fruit of Bureerum 60 (11.4 um). However, they were
larger than those on ripe (11.0 um) and fully ripened fruit of Cheingmai (9.5 um). This finding tells us that stomata and
stomatal pore opening vary in size between Bureerum 60 and Cheingmai. The rate of water loss is, therefore, different between these
two cultivars.

Key words mulberry, epiticular wax , stomata

UNARER
1 a a vl 1K ¥ 1 a =
wau (mulberry; Morus spp.) @xnsnsquiuinladluaneuduisanieu nansew JiSunuAs TN
0.21% Amdul 6 930 wn/nn. uar Wan 6.87 un/nn. uhdiesnisresnain e nstsineanuaznIsuanlo
agalsfimundafiunenansieuiiniegoyde  winuaziialsnetng samde Hengnisfiuineduies 2-3 5
(MgnumniTies~30°C) vAdeiladAnmansznanianiarestlaen waztnlurenansouan fosndesqanssml
WUUABIN91A (Scanning Electron Microscope, SEM) ldnansieuaniugizing 60 waziugidaslud Nsvoznaving
(MANPBNUNU~46 A4) UATNAGN  (MAIABNLIU~53 9uW) wudrduaes epicuticular wax WAy parenchyma

=

10MNEUIIARIRUE Teassszaziidnmousliuansneiu Tuansinagniugysing 60 Huuiatnlundsign (19.7

)

aa o '

um)  ldEANWANA N NATAAUNAUINTaAUELETNE 60 (189 pm)  WANANUANENINATATUNAYNN

o &

ooiufdeslvl (17.8 pm)  wazkagnieviugd@eslud (177 pm)  wenanlnagnuesiugiEing 60

99

faanresdesilanesnlundennniiga (13.5 pm) liuansne neatfdunaiinaesiugisiug 60 (11.4 um)

ananmaluladinswanie nedsmaluladnisnens Auzmalulad ananerdauuansau urnasaIN 44000

Division of Plant Production Technology, Department of Agricultural Technology, Faculty of Technology, Mahasarakham University, Mahasarakham 44000
AutlATasiianany AEANENAIART IMNANYIRENNANTANN

Center of scientific instrument unit, Faculty of Science, Mahasarakham University, Mahasarakham 44000

memwmatuladuazeanaunssn anzAnanmansuazmatuladl swinenduasaiuasiing daanil 94000

Department of Technology and Industries, Faculty of Science and Technology, Prince of Songkla University, Pathanee 94000
Augsleuluuiadunsziiiash 4 gaesnil

Queen Sirikit Serieulter Center (Udon-Thani)

@uﬂué’mnﬁuimu HANINLNRLNWIAITATN WUNANTANN 44000

Silk Innovation center, Mahasarakham University, Mahasarakham 44000

1
1
2
2
3
3
4
4
5
5
® School of Plant Biology, Faculty of Natural and Agricultural Sciences, The University of Western Australia, Crawley, WA 6009, Australia



'

9. MeAIEaRTinwag 171 37 R1TU7 5 (W) AUENEY - FAIAN 2549 NMIANHIANHUENNNIENIA_ 59

9.5 um) annsAnEHazdinlddnauines
wel 60 uazidenlua danaliidmnsnisgoyids

WANAYINUANANVNAD AN URAYIN (11.0 pm) uaznagnwugidealus (
inlusazawinresdestlanasnludauuansiaiuludeniug 55u
UHAHWANFATTY

]

AdAry videu la tnly

AN

wilau (Mulberry; Morus ssp.) \{uliiEusiu aelusd Moraceae 1w hsaiulaan ayw WE uaylng @Glaand,

'
o a '

2540) Hdundaagluwnunuwg (temperate zone) uazlAN3an (subtropical zone) (N3, 2540) ndawilunT

wissgnaidty Ugnldynniagealszmelng Tumiewlddsslanflunsfodivn uaznamieuusgininalst la
uBN uAy wed maenauiuLlszmunass laanavdeufiguAmiseiegs Wy $3mAud uazansfiueyyadasy
(antioxidant) TutFannuge s @m\ﬂiﬂWmmwmuumﬂmimmﬂmau T L C BT PRI T e AT
(e 2-3 Fu igrungiivies (30£3°1.) Tnsgryidari nlen HAZAMLNTHIBIHAMNEUANAIBE999ATY (36U, 2546)
nanieudneg lunguaenau (inflorescent fruit) mLﬂumwmmmﬂmamfanmmfammmﬂummeﬂu sl
anunsoneaiudlunalinT (syconus) uanfuaguuunuaesdana Saiflunailsziny parthenocarpic fruit A waTiin
annfdliilifnmamings wavslaufiaunidn uaz frzaznanisgnassnalinfensunedu lhaassen 7 gnitazua
(2dudl, 2546) Vufuiaufudssnunaanfiten Ae g 1350 60 uaz Feuslual (adus, 2534)
dneouznanmemazesddeninaanzly (wax) (mﬁavrmumﬂ fatty acid) TindeuatiBnnfiatunentes

epidermal cells Fagann zAnein uananin’ly (stomata) Regudinifazes epidermis fatanarupmsHtwdn
AANTBNLTA uAT 1N Beiluasenimnela Az ﬂ’]i@fy@il{i’mﬁﬂ (a39u51, 2544; Dickison, 2000) AT E AN
Anwoenenigdniaredasn uazthnluresuansien Lfv’@ﬂf;mﬁ’h‘l@mmumsgﬂ; Aerinresuamien fuaziinlilg
nsAnENsEReNgNafiLiNEINaNeN HanyRgIueanside Ae 1) m@m@uﬁizﬁz@ﬂm%ﬁh (epiticular wax)
ﬁaﬂﬂd’]Nwﬂ@ﬂui:ﬂ:mﬂuﬁmmﬁuﬁf 2) nauslauluszargnihaziduauhnlufiflasnnndiuansenluszes

i 3) nandauiugisesludiiazi lo waz Squsutnlundasnnndmdeuiugiaing 60 luiaaessseay

ainsaluazignisg
Tiuausauaniugzing 60 uaviufiedlud Nszazuaiion Ae nalAuaAuNNNo (Hangudsnanuny 46

Eh)
°

JU) Uaz Nagn A nalduag-an (R1YUAIABNLNY 53 1) mmma"*mm@ﬂ °] (syconus) ) Wilaunm 1X1X0.5 cm walu
2.5% glutaraldehyde w01 phosphase buffer pH 7.2 Vl'amuﬂu 4 °C WU 24 hrs LW@ﬂummWIﬂmu (protein
fixative) A19A28 0.1 phosphase buffer pH 7.2 AU 3 m\a ] a2 20-30 ety mmmm 4 °Cc ff«lfmuuLLﬂu 1%
osmium tetraoxide tW @muﬂmum (30+3 °C) WU 2 hrs Lwammmwiwu Lme\ﬁ@@ﬂmeﬂmﬂ@u 3 ﬂN ] 8¢ 30 W
utudediae liquid nitrogen WALALT deep freeze aeinaliee 2 hrs LW@ﬂmmwmm’m LmewﬂmLmeﬂmmaq
freeze dryer WAaUFaREe R uudadanilaames e liAnsndaendes Scanning Electron Microscope (SEM) u
JSM-6460 LV Lﬁu%’fﬂsﬂ@@fm ANMULIAN epiticular wax TWATENUINTU (stomata size) LAy muﬁmfﬂ\‘imﬂhﬁllﬂm

(stomatal pore opening size)

HALAZIANTD]

I3

%ummim epicuticular wax) WAY parenchyma mfawsiau‘%mmﬁu'q HaneouziuleuAf e uLLWAn
(plateles) Tnemlewiaasasyes (mmmumumq uaz mmmqm) fanwzbitnnseiy furedasemsiouaes
wuﬁmmmmiuummmem\mu praifleunanmiswisae s s uiundeanaeniiuansaiulinon Ae
WANANSAUNES 7 du Tuna cranberry, Mustafa et al. (2000) (814lael Dickison, 2000) Wu4n raluszesAunaiidu
cuticle Avundnualuszezdang gUsees epiticular wax Teswavdeufinuadiaadeiuinuluialuzesns
(Pyrus communis) wiRANLANsNeiUluYe4 Aristolochia type An&nEn ridged rodlets

navideugniudiiing 60 fawishnlundiign (197 pm) hiflassusnsinanig

anAfUNavINIeITUELE N 60 (18.9 pm) usiAvuuansenNadAtuNaviNTesius@eslud  (17.8 um)

Q



60 _msAnmanmEN19NI8NIA 171 37 R1TUT 5 (W) AuENEY - FAIAN 2549 9. MeAIERTinwag

uazuagnuesiugiFaslual (17.7 pm) (11919l 1) tanlugaeasuaunsinudnesnsesda haanizaifueulaean
16 uaz eendiau Seiuasianmmela uenantnludefinasenisgaderin anmmeaesiiuansinnavinaiazd
ma‘gzyL?wiiﬁ”l,u'LLmnm'mmnmi@uzgn”l,umiﬂuﬁmmﬁuﬁ uskAaaURUELETNE 60 feflnupaeanlufindand
shaziimsmneila uaz gapdatisnnniniugidadinsl

o

HAgNIBNRUELTINE 60 Hawsvestesdlazestinlundwanige (135 pm)  ldusnsig

d
¢ Ao o

NNADANUNAMINTBNAUSTINE 60 (114 pm)  willAonuuansameatiaiueain (1.0 um)  uas
uagnwugdelud (9.5 pm) (M99 1) nMadlarestnlufiaudusiusiuanududuaesafueulaeanlas ua
Munaidenleast (K) waz n9m abscisic acid (ABA) V‘iﬂﬁLﬁmmﬁquﬁaﬁﬁ (http://www.biologie.uni-hamburg.de/b-
online/e32/32Ehtm)  ANNMNTNAAEEH mmum%ﬁm?@mL‘iﬂ*ﬁﬂsjLLmn[ﬁh\‘mnmiﬂuzgnslumiﬂuﬁmmﬁuﬁf WAEA

A A £ Aa v oA o 3 e ea ,
ﬂﬂﬂuwuﬁ;l‘!iﬁ‘ﬂﬂ 60 sﬂ\TNﬂlu’]ﬁ’ﬂ'ﬂﬂﬂqﬂ%_m L‘]Jmm’mﬂ')’mﬂﬂzuﬂ’]i‘ﬁﬂﬂ% (183 b @ﬂ&lLﬂﬁlquqﬂﬂ')unﬁ;ﬂjﬂﬂiﬂN

a)

{

»
£

7
¢

Fig 1. Peel morphology of mulberry cv. Bureerum 60 (a) ripened fruit, (b) fully ripened fruit, and cv. Cheingmai (c)
ripened fruit and (d) fully ripened fruit. [(a)-(d) bar = 50 ym] (EW = epiticular wax, P = Parenchyma tissue).

Table 1. Size of stomata and stomatal pore opening of mulberry fruit cv. Bureerum 60 and Cheingmai (Um)

Mulberry fruit Stomata size (M) Stomatal pore opening Size (M)
Ripened Bureerum 60 1143 a 18.84 a
Fully ripened Burreerum 60 13.48 a 19.74 a
Ripened Cheingmai 10.93 b 17.75b
Fully ripened Cheingmai 9.53b 17.65b
F-test * *
CV (%) 18.36 31.44

Means not sharing the same letter were significantly different at P = 0.05
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