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Increasing efficiency on propagation of pineapple cv. MD, by tissue culture system
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Abstract

Nowadays, the pineapple cv. MD2 is the highest potential for exporting as flesh fruit. Farmers
need to grow this cultivar more and more but they lack of planting materials and the materials
are expensive. To solve this problem, this study was done on increasing efficiency on
propagation of pineapple cv. MD, by tissue culture systems. The trial was conducted during
October 2014 to September 2015 at Hotricultural Research Institute, Srisaket Hotricultural
Research Centre and farmer’s orchards in Petchaburi, Pachup-Kilikhan and Rayong provinces.
Two trials were studied. First, clonal selection of MD, was studied to use for planting materials
in tissue culture. Second, propagation by tissue culture systems was studied. . The results were
found that the quality of MD, cultivar from three farmer’s orchards were 1,224.7-1,377.8 ¢
average fruit weight, 14.5% total soluble solids , 0.71% titratable acidity and 50.45 mg/100FW
ascorbic acid. On tissue culture systems, it was found that Temporary Immersion Bioreactor(TIB)
was the most effective method, following by liquid and solid culture, respectively. The suitable
planting media for transplanted plantlets from laboratory to plot tray (72 holes) were sand and
peat-moss. The suitable ratio of fertilizer for applying plantlets during growing in green houses
was 3:1:5 at the rate of 200 ppm. Costs of production per one plantlet by using different tissue
culture systems including solid, liquid or TIB were 11.57, 9.3 and 3.58 bath/plantlet,
respectively. TIB system is the highest efficiency method than liquid and solid methods.
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Table 1 Quality of fresh pineapple cv. MD2 at three locations

Location Quiality of fruit
Fruit Crown Skin Fresh TSS TA Vitamin C
weight weight color color (% brix) (%) ( mg/100
(9) (g) gFW)
Petchaburi 1,319.7 191.3 G138A Y11A-B 14.6 0.71 51.85
Pachup- 1,224.7 184.2 G138A Y11A-B 134 0.79 46.60
kirichan
Rayong 1,377.8 225.1 YO22A-B | YO22A-B 15.5 0.62 529
Mean 1,307.4 200.2 - - 14.5 0.71 50.45
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Figure 1 Shape and fresh color of pineapple cv. MD2
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Figure 3 Grow planting material of pineapple cv. MD2 in grass-house to produce new sucker
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Figure 4 Diagram of propagation pineapple by tissue culture systems
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wuianmsrlengn/muiedulysalunisdurenslusuil 1 ayldduildfvunelvguszana 10-
15 wuRmns waduiinisiasgiavlatuazlaanuiuduiosiiiss 1 - 2 dunagldinan 30 Tu dwlunisdu
YA 2 - 5 agldduiifonedudnauasiinuanifin 3-4 fu (4aan 20-30 fu) lunisdureeads
il 6 agfvuadudnandios 58 wullwesiagiinsuandindiuauann (dhar 20 ) 9nwans
fdunuasiiuldidurounsueeudiugdudunouiiiiianldna 56 Weu IFsendouthludia
Sruusiutuneunisidaduoontgn dunsfisuiinasuiusiildsuunnlussesnainmii
sgfounTouduniiuglindouuasfidnaufivingau(Table 2 and Figure 5)
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SEUUBMNTUTE YUV IAILAZ T UL TAILULANTIAT1) (temporary immersion Bioreactor
(TIB)) wudnszuvemsudslasuaudulmitesan 4-10 duluszeziian 10 Ju dwszuvensmadls
10-20 #fu dwuszuu TIB aglddruaudusnngn 20-100 du lusyezina 30 fu daasiiuldinszuy T
agladunuduninninisldszuvemnsmaiiasemisulsUszana 5 waz 10 wh auadu(Table 3

and Figure 6)

Table 2 Size and number of plantlet of pineapple cv. MD2 after subculture(time)

ltems Times of subculture

1 2 3 4 5 6

Size (width of plantlet; cm) 10-15 10-12 10-12 8-10 8-10 5-8
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Number of plantlets 1-2 1-2 2-3 2-3 2-3 3-4
Time (day) 30 25-30 20-25 20-25 20-25 20

Table 3 Effect of tissue culture systems on rate and time of new shoot plantlet pineapple cv. MD2

Tissue culture systems Rate of new Time note

shoot (day)
(No. of plantlet)

1. Solid culture 4-10 20 | -simple method

-rooting step use agar

2. Liquid culture 10-20 20 | -more complex method

-more electric value (shaker)

3. Temporary Immersion 20-100 30 -most complex

Bioreactor (TIB)) -need more cleaning system

-high cost of instruments
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Figure 5 Size and number of new shoot plantlet of pineapple cv. MD2 after subculture (times)

2.1.3 MIANWIGATOIMNTTLVINZ A

nsenwansesiuanzadlunsveeiinUsinusudulssaiug MD2 Tudiwsnaglderms

wladundn (Figure 5 and Figure 6) \esniduduuzsasiuiutesls wavnuinludredurenedu

Fulzsalunsan 1-2 wanvusletaewias 1-2 wua(Table 2) Tunsduvenendedulzsalunsan 3-4 39

USuansownsmileuiunldluiugUande (@1wnsans (MS) daudadiinansaiununisiasayiula BA 7

JEAUANAD 2 4 6 Uar 8 nTuABENT WU BIMNTART MS dauUadiiu BA 1 8 nfudedns Mg

MIBAANAILAFUAIMT 4 UANAN9IINGNTBIMSLANDE19EN(Table 4)

LLasmﬂmﬂsﬁqmmmi MS aawUadiy BA NI52eU 8 NSUADARNS L“ﬂuqmaﬁmwé’ﬂmlﬁamﬁ

dumsafl 5-6 wuln sudulzsasursinnsesyiule Ssusuangnsermsuluenmsans MS daudas

Wi BA N52AU 2 NSUADANT WU An1suanvuslaneamu

Table 4 Effect of BA on new shoot of plantlet of pineapple cv. MD2

Treatments Number of new shoot
0 week 4 week 5 week 6 week
MS + 2 ¢ BA 1.0 20b 20b 20b
MS + dg BA 1.0 1.6b 18b 18 b
MS + 6g BA 1.0 24 b 24 b 28b
MS + 8g BA 1.0 38a 4.6a 54a
F-test ns *x ** *
cv(%) 0 18.25 16.56 18.26




12

dnllussuvemmsmaildgnsens MS Fautasdiu BA fisedu 5 ndudedns wud finsuan
yilaf(Figure 7) uaznsvengluszuu TIB Hgnsenvns MS dauvasiia BA fisesfu 7 niusedns fuil
nsuAAVIiasLILNN windagn 1 dUami wut dufionsuiah udulssaasiivunelng ddeuas
denla o Teusuemsldansenvng MS daudaadin BA fiszdu 5 n3usieans fuinisuanviod uivd
Ugn 1 Uni Bufionsuauth (Wuieaiu) Feusuandugrsenns MS daudaufia BA fissdfu 2 i

neans nunaulalaundnarauiivuinsulndidesiu(Figure 8)

Figure 6 Solid culture system of pineapple cv. MD2

Figure 7 Liquid culture system of pineapple cv. MD2
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Figure 8 Temporary immersion Bioreactor (TIB) system of pineapple cv. MD2
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YndY Aely

n1seendgniuyngaieu (Aeuwmwey 2558) laliuaduduainlunisaluaulsavsdan
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9

5998911 Ap LAUlENTNE1T warnSeNENNELadonI 1@ U 1:1 TonsIn1sanesaeay 4.2
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! acd ™ 2 o & 3 o o Y ° =
AIUNTINIBDU 9 ‘thlﬂ'ﬁGnEJ ‘ZNVNU@']"ULUUW\Iinﬂ'ﬁIGUGQEJNzWiTJLUU']?[@]LW']ZGU']"USNﬂrﬁ

AuUUNADUTLNN YIAMLTUINN Tl Tymnisinneundu (Table 5)

]

AUTBANTSITYLAULA

o

durngudnaduads wumainiseyutatuaiavqy 4 dai duleusniuasnseduian

IS N

Ugnisuiinisiasgiivlafan Inelidurigudnaisduiinduedy 3.05 wag 2.92 Wudiins nudny

Y

aa v

IndlAgsiunTenauyeueniIgnsd 11 wikandeeadatuyeusnsn faved  wasnsgnay
fanea dnsdwu 1:1 sgnlsinudguesidudsunie nsldreneniduiagumednasiisunieasan
16.7 % sounfeidulougninuassenaiiauea Fellduneoiniuie 4.2% vazdinnsld ne faues
waznsenanyeurni linudune duunssuasnmenaugeugniniaiutanmediimunzan
TugeggIeuTable 5)

S1urusinedn wuii nse Wulagugniididiausnadenniian Ae 15.08 1@ uanA1ssada
fuiladion nyenauyeuzni1 dnsdw 1:1 uleugndn youzndn wasnsenauiiadoadnsidu
1:1 9udeiu ledduwiusin 12,71 11.83 11.31 10.90 wag 10.58 L MG (Table 6)

d' ! N @ < [ a d' A a '
AQNUYTIINALARY WU Welad L‘Uma@‘daﬂmmmmaiwmaaamn‘wqm AR 4.65 L WUALUNT LLE

Y

aa v

luanenaadRnunssuIsau

Wesnndudutzsalaluguidvunsuiuuanaeiuinlviinadeteyailandainisnaassuin 39

¥ 1 1

VLéfﬁwamﬂaumwmammmwamqmﬂﬂ'au‘v]@aaaLLawé’wmam wuldn dulauznid dnanisalny

Y
Yy v a o = = i ° a o
NINNAURRENDULAZNAINITNAADININTAGA (Table 5) N318 UNAANTIVIUTIN LRALADULALUAINT
NARBIUINNGA (Table 6) UATNANDA UNANNAINYNITINRAYNDULALNAINITNARBININNGA (Table 6)

adaa

Aatuaziiuledn nee 1WunssuisananlutisggSeu sesmanfe nienauyeusni snsEw 1:1

Table 5 Effect of growing media on width and percent plantlet died after transplanted

4 weeks at green house in summer season

Width of plantlet(cm)

% Plantlet

Treatment increased

0 week 4 weeks died

(cm)

1 Sand 10.05 1295 a 2.92 -
2 Coir 8.81 11.23 b 1.65 16.7
3 Coir fiber 9.65 1261 a 3.05 4.2
4 Peat-moss 9.57 11.90 ab 2.30 -
5 Sand and Peat-moss ratio 1:1 8.25 10.00 ¢ 1.92 4.2
6 Sand and coir ratio 1:1 8.02 10.76 bc 2.75 -
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F-test ns *

cv 10.46 6.59

Table 6 Effect of growing media on number and length of root of plantlets after transplanted at

green house in summer season

No. of root length of root (cm)
Treatment
0 week 4 week  Increased 0 week 4 week  Increased

(cm) (cm)
1 Sand 11.71 15.08 a 3.37a 1.87 4.33 2.47
2 Coir 11.83 1090 b -1.27e 2.20 3.43 1.23
3 Coir fiber 10.79 1131 b 0.31bc 2.13 4.61 2.47
4 Peat-moss 12.50 12.71 ab 0.13c 2.12 4.65 254
5 Sand and Peat-moss ratio 1:1 10.79 10.58 b -0.10d 1.62 a.17 2.55
6 Sand and coir ratio 1:1 11.17 1183 b 0.67b 1.94 391 1.98
F-test ns * ns ns

cv 18.45 16.96 20.89 17.67

2.2.3 mséevgnluFeumnzluggeu @gweu 2558) wuildiidududssanmelunnnssuds

Autayan1saseyiule

[ | ¢ ¥ ! % & o Y oy ¢ v a a
Laum@uaﬂa’lmu NWUIN ﬂ']iisﬂcl/]iqﬂLﬂu’)ﬁ@ﬂ@ﬂﬁLcVTLaUNWQUSﬂaWQWULQaHNWﬂWQW 13.75

aa v

WUAAS wANANNNERRAUNTIIAENLY Wuleugni Wadea Yuueni1y nyenauiauea dnsidiu
1:1 waznsnenanyeueniensdn 1:1 Wulaguanauasv Inefidurigudnasdu 13.10 12.50
1152 11.30 uag 10.52 lwufluns awanu (Table 7)

[ a 1 v I [ o d' I v |
FIUIUTIINGRAY WUIN ﬂ’]ﬂf[ﬂ/ﬁ’]EJLﬂu’.laﬁ]ﬂaﬂiﬁ]']ﬂﬁﬂi']ﬂmaﬁm’]ﬂém AR 14.87 LAY HNFHINNIY

Y

[y ;]

AnANULE

} % [ 1

wlenenin aued nsrenaugeusning 9ns1du 11 Yuusnsind wasnenauiaued
M@ 1:1 AUAIPU LRedWIUSIN 12.94 11.56 11.31 11.06 waz 9.81 L@u mua1su (Table 8)

Aue13s1nteds wudn @uleusnig udaguanifinniuendsinedeuiniian fe 4.65

0o v w a

wuRlng dupnd1segelidedfyiuiiates vy noegnauialeadnsdy 1:1 Lageuening N9y

o

HANYeuEnI1IgnsIdI 101 fimuesINeae 5.15 4.78 4.72 4.32 uay 3.67 WURALIAT AUSIFU
(Table 8)

v 1 [ 1

LAZINATUITOUANDULATNAINITNABBINININARINNUIT 1518 ARNARINAIIUATIAULRAY

Y

° a o = a = !
"U']U’J‘L!T]ﬂl,ﬁaEJﬂE)‘LlLLag‘ViaQﬂ']ﬁ/l@laaﬂll']ﬂwqm (Table 7 wag Table 8) LarWdLDd UNARIIAIINYIITN
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Table 7 Effect of growing media on width and percent plantlet died after transplanted

4 weeks at greenhouse in rainy season

Width of plantlet(cm)

% Plantlet
Treatment
0 week 4 week Increased died
(cm)
1 Sand 9.32 13.75 a 4.41 0
2 Coir 9.02 11.52b 2.49 0
3 Coir fiber 9.46 13.10 ab 3.60 0
4 Peat-moss 9.60 12.50 ab 2.90 0
5 Sand and Peat-moss ratio 1:1 8.22 11.30 bc 2.29 0
6 Sand and coir ratio 1:1 8.23 10.52 c 3.04 0
F-test ns **
cv 7.48 6.93

Table 8 Effect of growing media on number and length of root of plantlets after transplanted

4 weeks at greenhouse in rainy season

No. of root length of root (cm)
Treatment
0 week 4 weeks  Increased 0 week 4 weeks Increased

(cm) (cm)
1 Sand 10.52 1487 a 4.36 2.16 478 ab 2.63
2 Coir 11.17 11.06 ab -0.10 1.95 367 b 1.72
3 Coir fiber 10.88 11.56 ab 0.69 222 520 a 2.94
4 Peat-moss 11.97 12.94 ab 0.97 1.91 5.15ab 3.24
5 Sand and Peat-moss ratiol:1 11.80 981 b -1.99 1.67 4.72 ab 3.05



17

6 Sand and coir ratio 1:1 11.42 11.31 ab -0.10 1.71 4.32 ab 2.61
F-test ns ** ns *
cv 12.23 14.26 16.52 17.53

2.3 Anwnavassinensnidenisadyiiulawazanuutaussvasdundrdulssanug MD2

Tulsesauayuna

AR UAUONA1TLLRRY (WURWAT) WU BRTIEAIUTBIEINeINT N P K fuanuidudures

] aaa ' aa o 1o ¢al DY) !
5791@']‘1/17311‘!LL@agﬂﬁill'Jﬁllﬂ'J']llLLWﬂmWQ‘VI'NﬁﬂmWQLW]ﬁ'U@']MVI 9 I@EJﬂ']{L‘Vi‘q8@@5']?1'3147]@@5']@@']%'13 N

PK# 3:1:5 isgduanududy 200 ppm 71 12 dlavidlvuindusiugudnarsiuaaeninan fe 22.10

WURIAT LANANAUNTIUAUSUsUlan) (Table 9)

Table 9 Effect of fertilizer ratios on width of plantlet in green house after transplanted at green

house 12 weeks

Width of plantlet(cm)

week
Treatments
1 2 3 4 5 6 7 8 9 10 11 12
1.4:25 100 ppm 1846 1872 1845 1868 1851 1863 1846 1872 1845ab 18.68ab 18.5lab 19.63ab
2.4:25 200 ppm 1580 16.43 1561 16.13 16.15 1677 1729 1747 17.18ab 17.35ab 17.12ab  18.44ab
3.3:1:5100 ppm 1846 1872 1845 18.68 1851 19.63 19.29 1959  19.05ab 19.2dab  19.05ab  20.26ab
4.3:1:5200 ppm 1729 1747 1718 1735 1712 1844 2111  21.35 20.58a 21.05a 20.81a  22.10a
5.1:1:1 200 ppm 1846 1872 1845 18.68 1851 19.63 1846 1872 1845ab 18.68ab 18.5lab  19.63ab
6.Control(1§%ﬂé’1) 13.37 1342 1376 1371 1383 1400 1421 1431 14.41b 14.60b 14.90b 15.31b
F-test ns ns ns ns ns ns ns ns * * * *
cv. 6.03 544 518 7.10 7.05 6.88  7.18 6.13 6.22 5.67 4.58 4.09

usineds luduani 12 wuimshdlvdedduusnnuiniign 11.25 510 waneameaia

nstidedadin 4:2:5 100 ppm J91WIUIIN 8.64 La usillsinemneadifn

a o

Ay

[y

aad o & 44'
UNFTNITBU YNUBDIILUBDIYIN

nslidensludsasuninasynsadu/luannnitlesanesglulasiau(Table 10)

AU81IIINLRAY TudUA 12 Wud 8r31a1eeIsI9e1ms N P K lilinaseninuenisn oy

nshdlvidesianusinunniian 14.96 wuRwns lduand1eaiunssunssudsau (Table 10)

Table 10 Effect of fertilizer ratios on number and length of root after transplanted at green

house in 12 weeks

Treatment No. of root Length of root (cm)
1. 4:2:5 100 ppm 864 b 11.69
2.4:2:5 200 ppm 9.18 ab 11.89
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3.3:1:5 100 ppm 10.05 ab 11.97
4.3:1:5 200 ppm 10.14 ab 14.93
5.1:1:1 200 ppm 9.29 ab 13.44
6- Control (hiddn) 1125 a 14.96
F-test * ns
cv 13.15 11.31

o

AUNTATRLIYRIRUnAtEN1eUgnaIn ot URNT asnavauuazadlunsyugimgd lusaumizs
Tngladudaiminduiiaisusandgn naseendgn 60 Tu wavndalgn 120 Ju WU IUINVBIAY

dulzsniug MD2 Hawaiindu 910 1.1 n3u 10 3.9 ndu uay 22.1 3N auaeu (Table 11)

Table 11 Plant weight after transplanted from laboratory, pot tray and growing in green house

Weight change

after transplanted

Growing in pot tray in

Growing in green house

from laboratory green house (120 days)
(0 day) (60 days)
weight (g) 1.107 3.955 22.097
Weight increase (time) 1 3.57 19.96

* AU nUnLAaYSEeY SYuvay 40 AU

9

Figure 9 MD2 plantlets were grew in the field and mulching with plastic to protect weed

at Srisaket Horticultural Research Centre

AURUNUNMITNAATINNG 2 Teee Aasvervengiiuduuluierluiinisuasszazayualusoumiedn

WUIINISITTZUUDIMITUTY T2UURIMITINAY lazssuu TIB 14ia1 150-180 120-150 way 60-90 u
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puaU waslduyade 1157 9.3 uay 3.58 /AU aud1du(Table 12) Fwzwiuldinszuunis

wnzdsalloWedulzsaiuy TIB fUsednSamgean Tdaanduniuagsiuunisuandonugnil ssuy
< = N a a ° o a a s

gIMaraIaresHle Judussuuniuseansamlumsihluimunluondivddeld

Table 12 Production costs of tissue culture systems to produce 10,000 plantlets of pineapple

cv. MD2
ltems LUV Notes
Solid Liquid Bioreactor
culture culture
Time(day) 150-180 120-150 60-90
No. of Flask 1,000 1,000 20
Labor for subculture (Bath) 7,800 7,800 4,200 Labor cost 300 bath/day
Labor to clean laboratory and flask 900 900 600
Labor in green house (bath) 15,000 15,000 15,000
Costs of instruments(bath) 48,000 48,000 4,000 - solid and Liquid cultures 24 bath/!

suit used 20 times, Bioreactor
50,000bath/suit+ materials 500

bath/time used 5 times

Cost of medium 14,000 10,800 3,600 Medium 1 1 630 bath use for 200
bottles and 10 plants/bottle,

Bioreactor 1 Vtime

Electric cost (Bath) 30,000 10,800 3,600
Total costs/ 10,000 plantlets(bath) 115,700 93,000 35,800
Cost/plantlets (Bath) 11.57 9.3 3.58

dsunan1snaauarALugin

Y o ¢ saa

a a o v ¢ X & A o & ¥ A £% v
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o & v = v o e Y v a |a A a & & A o I !
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91M3gAT MS LI BA 5¥aU 5 Tadnsunedns mungaunussuuammsmal uave msgns MS L BA
5¥AU 7 HaaNTUADANT MUNZANAUITUUDIITNAILUUINTIATID (TIB) F352UU TIB 9R5INI5V8IELAM
° v v g i I3 ] O & aa aa a a % ] i O Ay
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Welonsurdunaunisneniavinizdesluesfiinisaulasunieulgn(eiuas 15 wudiung w9 3
FEUUEMISWI 01sa uay TIB) TAuvwade 11.57 9.3 uaz 3.58 U/ Aua1ay
nsinanudgluldusslend
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