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waansUsAUAeN 60 Ju WU NNNTINITANITEDNABNTZNINN 87.10-93.61 Wosdus drunandn wui
nsUgnuULLAABITIE LI 6,000 8,000 uaz 12,000 fu/ls Tuanan 6,859.50 7,992.50 uay
14,365.4 Alan3u/ls mud iy wasdmiiniadesiena 134 1.14 wag 1.30 Alan¥u mud1dy dums
Ugnuagiisiuaudiy 6,000 8,000 waz 12,000 fu/ls Tnandn 6,218.90 8,741.50 waz 13,140.90
Alansw/ls sy uaglvihwidniodesons 1.42 151 uaz 1.27 Alanfu suddy Tnsnisugnuuy
LeAeaT 12,000 Fu/ls axliinandngagaunnsinedunnnssnds FunmnInma WUt NINTTNIEIA TSS
$eWi 12.35-14.15 Wwadifiud TA 0.26-0.58 Wasidus Infiud 40.59- 57.01 fiadn3u/ 100 n¥uiwiinan
wagamwiuile 1.27-1.51 Alanfu/msaeuiiung lneduauamianuuandimisadfans
TA warUuaidnniud folu n1sugndutesn MD, Mnduimeidsaileibonisugniissey 12,000 fu/ls
Ugnliauuuuanieuazuong wlilduondngean wasnadamuama

Abstract

Fresh pineapple cv.MD2 is highly potential for export. Planting area of this cultivar in
Thailand is not much and the price of sucker is expensive. To Increase number of planting
material by tissue culture technique can solve this problem. This technique can increase
number of plantlets in a large scale and take a short time. The objective of this study was to
find out on the optimum planting density of plantlets of pineapple ( cv. MD2). This research
was conducted at Petchaburi Research and Development Center, Petchaburi province during
October 2015 to September 2018. RCBD with 4 replications and 6 treatments included 1) single
row and distance between plant and row were 30x100 cm 2) single row: distance 30x7 0 cm
3) single row: distance 20x6 0 cm 4) double row: distance 30x6 0x100 cm 5) double row:
distance 30x45x70 cm and 6) double row: distance 20x45x70 cm were used. The results of
growth, yield and quality were found that the single row distance 20x60 cm gave the highest
length of D-leaf but not significant with double row at distance 20x45x70 cm. Percentage of
flowering after treated ethephon 60 days between 87.10-93.61%. The highest yield was found
directly with planting density in both treatments which were 14,365.4 and 13,140.9 keg/rai in
single row distance 2 0x6 0 cm and double row distance 20x4 5 x7 0 cm (12,000 plants/rai)
respectively. Fruit weight was not significant among treatments during 1.14-1.51 kg. Quality of
fruit included TSS and firmness were not significant during 12.35-14.15 % and 1.27-1.51 kg/cm?

respectively. TA and ascorbic acid were different between 0.26-0.58% and 40.59-57.01 mg/100



gFW. Results of this study were indicated that the yield of pineapple was directly with planting

density but most of the chemical properties of fruit were not significant on planting density.

! Horticultural Research Institute; # Petchaburi Research and Development Center,

® Srisaket Horticulture Research Center, Department of Agriculture, Thailand
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unsnszaeRuiintn Snvasrutesdulesaiuiireidomdssaiiane vundes Woulu uae
lhfulnss ergninfiunwiuiuy wazsanfnundy S. cayenne Aunadu sUnssua square shape
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o g =1 & A & e Y o 4 A | v

YgreRuslasnismziiguiiee Musdnyriannisdwavgasdenmunzanludisoy viasiuly

Soumztraulasuiusinieudgndadiniiuendludszunn 15 wufiuns wiainUssaunisal

a

o A a IR A o o ¢ a = Y o € aa
nsaniunsuannmisiuguaealsaiieiduusesaiuilnniie Faugnauiuiuasalsnainisnig

wneideaiaBeiuiu nud duiusifaruenlulssinu 15 wufnms wuietudeugnmuszes
wuzimuN1UgNUesduUeIAlsau Aa 25x50x 100 UFAIAT Wud Fulrsnmnmamnziasaiieie
Tuszezusnasaivladuariitamlunsudedutu o duogaunn (Rfnauasaae, 2556) uenaini
g MD2 Aoudnafimugeuneselsawandeslimeumesh (Phytophthora) lugnunisranduizse
W‘Hﬁ: MD2 v114 PIP ; European cooperation programme managed by COLEACP Tadnyin protocol
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su/l3 uasiuztseeyseningdu 25 WURies. 5enIeu) 41-46 WURLAT WAzTENIaLeIg 1.12 1Wns
(www.coleacp.org/pip,2011) d@1mFun1sAnwidnuiudulansielsvesdulesn suguazang (2553)
Anwr Tududulan/lsvesdulssanuglnniie wudl n1suan 12,000 sw/ls dusunanandn 11,940
Alansu/ls u1nndndruruauygn 10,500 , 9,000 wag 7,500 fu/ls Felvinandn 10,844, 9,532 uay
7,936 Alansu/ls auddu diudulvsausiaaaniugnsindnes nuinmsvanituiuausslsneiuagly
laUSunaumandn wansafiunsada lnen1sugn 7,500 aw/ls SUsunamandn 6,866 Alansu/ls unniy
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AN WANAIN1ERANUNTIUITIUY AIUNTINTINY WU N1TUGNRUULALALITEEE 30XT70
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1 aa o aa | 1% | Idl Qdd‘ U 2V
uANANNERRAUYNNTINIT drunnundaslu (D-leaf) wudn NSUGNUUULAUALINTTUTTN 1 Seninedu
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WUULAIAlUNTINTTN 4 (5797 2)

818 9 LABUNGIUGN WU AINEIRY LarAIUNINYBIAY NINITUGNUUUKAIALILALUDIE
NNNTINIT WHANUUANANTUNNEER druaue1rluiazanuninwedly (D-leaf) wuin nsUgnuuy
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ndeyanisiasaiulandnlan 9 weu smuladinisugnuuuwafeINsEugsEnIney 20
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60 $u fiedidusinsoonnonlndlfsaiuszming 87.10-93.61 Wadldusd MsUgnuukmIfEILazIAg
finseenaenlsiunnsefiu (15197 5)

wawdn nud1 mstgnuuuunnfedliimtnaasering 1,136.2-1,338.9 ndu dumsdgnuaag
Tiaiinnasening 167.3-1212.2 nu Ineynnssudslidminualiuandimieadn (1319l 6) uas
FowFeuiflsunanansiolsudinisugnuuuuanifeifsuudusielsgede 12,000 su/ls Tinanangaan
14,365.8 Alan3u/l5 uazuansamnsadidfunisugnuuunalgiiisiuiudusielswinduszlinanan
13,139.90 Alanfu/ls 03831 Ao nsUgnuuuumgTisisuaudu/ls 8,000 du linandnsels 8,741.70
Alansu/ls uavilawfisufiunsugnuuunnfendifisuauduselsvifuasliuanda 7,992.30 Alansu/ls

Feldunnenaneada drunisugnuuukauneIniduiudusslsmgafe 6,000 au/ls Tinands 7,391.90

= iaa o v

Alansu/ls uazlleiguiunsugnuuunnignidnwiususelsigauiniuaylvinandn 6,218.8 Alansu/ls
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Valleser (2018) wuin Handnagiiinlaiuinuiudunels duUSeuiisunandnveanisugnuaiiieiwas

1 o v

wargfisruauduselsvinfunuiinisgauuuunfedazlinandnselsuinndt waz Hepton (2003)
wugi e lsunzauastusuisan it msldmelulad anmiwindey wazanudesns
vosnan fetulunsditlgnuaslilfnandafiosiuierfaiuusl (plant crop) uasdesnisnanangs
sUgnduIudusioligede 12,000 du/ls ilelildnandaindu diudaslivdeiiiolildnanan
Snsunilanasugndnst 8,000 fiu/ls Fsazlimandnsent densdiludanisuvamdsnisifuiien
A¥AINNI ‘uaﬂmﬂ‘ﬁmm%mawﬂaﬁizaziwdwﬁumﬂﬁmﬂﬁfwwﬁﬂﬁumﬂﬂdﬁﬂ%dqwaﬁiawawﬁm
Tugumio Tnemuuniiminuadulysnasyszanueimilwesfuduysn dududdusumiofmin
ﬁquﬂﬁmamamqﬁué’ha uinsdlugnilonisdseanmsazugniieliunananiunssuisniosainas
azmnlunsdnnis TuinismununIseanaenagilfaiianeondy uazsiesifudnaiiiuiielaly
nalndifestuazannndt lisendane usanu uazlduafifinnsgudeafudiumnni

AMATNHANER

vaafuifenandminisieszigauanduUzsaiug MD2 wuin n1sUgnuuuuafen szes
FENI19AU 20 LwURALUAT. 58rI19wa7 60 Lwufiluns. (12,000 du/ls) & total soluble solids (TSS)
wnaail 14.15 asmuing udliunndrstunnsadn venandauntuievesusarnssns lufiany
wonestunsadilasfiauududoszndng 1.27-1.51 Alanfu/msraeuiiuns (15199 6)

! 1 o 2/

drudesidusinga (total acidity : TA) wudn n1sUgnuuuuaiafduiudusals 8,000 fu ld1 TA

Y

'
o

fiiga wildunnsiansadfitunisugnuuuuaienisiuiudu 6,000 waz 8,000 #u/ls drunsugn
LaABINAZLAYE S1uaudu 12,000 fu THUTanal TA gean 0.55 uay 0.58 Wosldud dwsuiaiud
w1 n3suABUgnuang Sruaudi 12,000 du/ls Suinadmiulgean 57.01 fadn$u/100 n¥u twiinan
LLashjLmﬂ@hqﬁumiﬂ@uﬂLLmLﬁmﬁaﬁmué}’u 8,000 way 12,000 Au/ls i%NﬁQLLUULLO’J@jﬁfS’m%u 8,000
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fu/ls ansamsieTgigaaneusieg asdiuldidianuuanssiudntes Faaenadesiu Valleser
(2018) Wy wandnzuUsHulaenssiuIwIuaulgnsials widuiwsulgndelsliiinadessdusenay
malaslvesnandnuazaenadesiu (Hung et al, 2011) Fetladeifinadenmnimaziiertesiuengnis
FulRgauagan muinden J91nHansinssisinemimanie lulnsau vearesa uavlnuvaldoy
(3797 4) wud Vsinalwunadesluluagdnimiivangay Ssmnuunfinsasadulnuasnandnves
dulzsnagmouauediosinlulnslauiniian sesasAelnunaden Bartholomew uay Paull (1986)
MenusEFUTNauuessInemsrieg Tulu D-Leaf vasfudulzsaisvaslndatrsvonenillulnsiau
Woane¥a Inunaidon 1.60-1.90 0.16-0.20 1.80-3.50 wWesiiud auadrsu Falnuvadeudaiudfy
flansonunmvesnandndulrse Grelifunasnadulrsafumusiolsefivrne Tnsiamelsaiiowny
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Table 1 Height and width of shrub, and side of D-leaf after planted 3 months

Height of width of canopy

D-leaf (cm) !

Treatment canopy (cm)!
(cm) N-S E-W length width
1) Single row: 30 x 100 cm (6,000 pl/rai) 40.60ab  5850a 6059 a 38.69 a 3.36 ab
2) Single row: 30 x 70 cm (8,000 pl/rai) 40.20ab  57.01a 59.69 a 3754ab 3.61a
3) Single row:: 20 x 60 cm (12,000 pl/rai) 4142 a 5654a 5699 ab 39.28a 3.38 ab
4) Double row: 30x60x100 cm (6,000 pl/rai) 36.47 bc  47.11b  50.85bc 34.67 bc  3.20 bc
5) Double row: 30x45x70 cm (8,000 pl/rai) 34.68c 4571b 47.18c  33.23cC 297 ¢
6) Double row: 20x45x70 cm (12,000 pl/rai) 36.73abc 5044b  50.62bc 3575abc  333Db
F test * * * * *
av. (%) 7.6 6.2 9.1 6.5 5.0
Y Same letter in the same column are not significantly different at 5% level by DMRT
Table 2 Height and width of shrub, and side of D-leaf after planted 6 months
Height of width of canopy D-teaf ()’
Treatment canopy ' (cm)?
(cm) N-S E-W length width
1) Single row: 30 x 100 cm (6,000 pl/rai) 54.71 a 7216 a 7224ab 44.75b 471 a
2) Single row: 30 x 70 cm (8,000 pl/rai) 5234 ab 7134 a 74.47 a 44.23 b 4.18 ab
3) Single row:: 20 x 60 cm (12,000 pl/rai) 54.04a 67.23ab 7054ab  49.19 a 4.08 ab
4) Double row: 30x60x100 cm (6,000 pl/rai) 46.34 b 60.07 b 61.26 ¢ 41.79 b 3.89b
5) Double row: 30x45x70 cm (8,000 pl/rai) 4891 ab 67.87ab 67.53b 44.04 b 4.54 ab
6) Double row: 20x45x70 cm (12,000 pl/rai) 4940 ab  59.93b  6l64c  4432b  4.16ab
F test * * * * *
cv. (%) 7.5 8.7 5.3 6.3 9.4
Y Same letter in the same column are not significantly different at 5% level by DMRT
Table 3 Height and width of shrub, and size of D-leaf after planted 9 months
Height of width of canopy D-teaf (!
Treatment canopy (cm)*
(cm) N-S E-W length width
1) Single row: 30 x 100 cm (6,000 pl/rai) 68.08 77.58 80.71 a 5738b 4.81ab
2) Single row: 30 x 70 cm (8,000 pl/rai) 61.86 68.3 70.06 b 50.18 ¢  4.17b
3) Single row:: 20 x 60 cm (12,000 pl/rai) 74.82 75.97 84.65 a 68.94 a 5.29 a



4) Double row: 30x60x100 cm (6,000 pl/rai) 66.81 82.75 87.72a 6267ab 5.28a

5) Double row: 30x45x70 cm (8,000 pl/rai) 66.81 76.18 7871ab  59.37b 512 a
6) Double row: 20x45x70 cm (12,000 pl/rai) 66.41 77.73 81.34 a 6279 ab 4.94 a
F test ns Ns * xx *
cv. (%) 8.5 8.0 8.0 7.4 9.2

Y Same letter in the same column are not significantly different at 5% level by DMRT

Table 4 Contents of nitrogen, phosphorus and potassium in D-leaf before stimulate flowering

Treatment N (%) P (%) K (%)
1) Single row: 30 x 100 cm (6,000 pl/rai) 1.29 0.33 1.64
2) Single row: 30 x 70 cm (8,000 pl/rai) 1.36 0.30 1.75
3) Single row:: 20 x 60 cm (12,000 pl/rai) 1.66 0.40 2.24
4) Double row: 30x60x100 cm (6,000 pl/rai) 1.47 0.48 1.99
5) Double row: 30x45x70 cm (8,000 pl/rai) 1.62 0.36 2.17
6) Double row: 20x45x70 cm (12,000 pl/rai) 1.65 0.31 2.27
optimum 1.50-2.50  0.14-0.35 4.30-6.40

Table 5 Percentage of flowering after treated ethephon 60 days and yield

Treatment Flowering (%) yield/rai (kg)
1) Single row: 30 x 100 cm (6,000 pl/rai) 92.01 7,391.9d

2) Single row: 30 x 70 cm (8,000 pl/rai) 87.93 7,992.3cd
3) Single row:: 20 x 60 cm (12,000 pl/rai) 92.20 14,365.6a
4) Double row: 30x60x100 cm (6,000 pl/rai) 87.10 6,218.8e

5) Double row: 30x45x70 cm (8,000 pl/rai) 93.61 8,741.7¢

6) Double row: 20x45x70 cm (12,000 pl/rai) 90.33 13,139.9b
F-test ns *x
cv.(%) 6.5 6.8

Y Same letter in the same column are not significantly different at 5% level by DMRT

Table 6 Quality of fruit

Fruit  TSS' TA! Vit.C'  firmness'
Treatment weight' (% Brix) (%) (mg/ (kg/cm?)
() 100 gFW)
1) Single row: 30 x 100 cm (6,000 pl/rai) 1338.95 1256  0.33bc 4059 b 1.42
2) Single row: 30 x 70 cm (8,000 pl/rai) 1136.20  13.72  0.4labc 48.86 ab 1.40
3) Single row:: 20 x 60 cm (12,000 pl/rai) 129839  14.15 0.55a  55.42a 1.33
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4) Double row: 30x60x100 cm (6,000 pl/rai) 1190.00  13.50 0.48a 54.23 a 1.42

5) Double row: 30x45x70 cm (8,000 pl/rai) 116728  14.14 0.26c  49.25ab 1.51
6) Double row: 20x45x70 cm (12,000 pl/rai) 121222 12.35 0.58a 57.01 a 1.27
F test ns Ns x * ns
cv. (%) 13.9 8.3 26.9 135 10.5

Y Same letter in the same column are not significantly different at 5% level by DMRT

9. ajunanIImaavLazdalaUaLUL
nsUgndudeIniiug MD2 wWuULaAEY visawad IuIuausals 12,000 fu likandnaiian

Y

Waiieuiun1sugni 6,000 uag 8,000 fu/ls

10. nisiwanuIdglulguselevd

T duduuzihszezugndulzsniug MD2 dmsuinuning

11. AvauA
YOUUANIMTNIIINAN TWITeNsaIU AUSITouazimuINITNYASINYTYS wazAudIdy

figaupazing N ndunisaudsaussara menuseusay

12. 1@N&E1591984

v Fuil 2553 3N uasgan InAdnval Nawdn wazeawnA  NAUYAS. 2553. HavesdiuauduUgN
ns1ie waznsdanisynivanzaslunisndnduysaandsonn. MenunauIToiToudy
U 2553, NTUAVINTNBAT WINT NN

Y o

Wan o aswan 2554. dudzan fnesvedlan. luanszuazagunisduuuyszwmelngazdudinlunis
deoandudzsalanlaetnelslnvyaiiSuninerdoinun saians. s3usin asluazdnguiay
lgiavnsinyms. 1.12-19.

25uAn wniils vAENA wasgau uassiadn1 wawf. 2557, fufuagnsdanmandainisiuiieis

& a

AeRuAMLazgnIsIAUnndUUsaRaaniiiontsdaoen(ius MD2 wazWusad). 51891y
nauiTeSeudy NIUIVINTTNYAT, NTINN
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13. A1ANUIN

3 months 8 months

Figure 1 Growth of plant after planted 3 and 8 months (T1 control)

3 months 8 months

Figure 2 Growth of plant after planted 3 and 8 months (T2)

3 months
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Figure 3 Growth of plant after planted 3 and 8 months (T3)

3 months 8 months

Figure 6 Growth of plant after planted 3 and 8 months (T6)
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