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Abstract

Quality of fresh pineapple is very important for export market. Planning and good
cultural management including select suitable cultivar, good cultural practices and postharvest
handling processes are main factors of this success. The aim of this research was to improve
quality and decrease internal browning of fresh fruit. This research was investigated from
October 2017 to September 2019 at Office of Phectchaburi Research and Development Center,
Phetchaburi province and Horticulture Research Institute. Two experiments with two cultivars of
fresh pineapple cv. Sawee and MD2 were done. RCB design with 5 replications and 4 treatments
including 1) farmer practices 2) GAP + Ca-B application 3) integrated practices and soil fertilizer +
Ca-B application and 4) Integrated practices and fertigation + Ca-B application was used in the
two experiments. Quality of fruit was analyzed after harvested and storaged 2, 3, 4, 5, and 6
weeks and left at room temperature for one day. The results of Sawee pineapple also showed
that the growth after planted for 9 months was not significantly different. Most of them
provided yield of 11.2-13 ton/rai and the highest yield was found in treatment 3 and fruit weight
during 1.11-1.22 kg. Quality of fruit including TSS, TA, ascorbic acid and firmness were
significantly different in some weeks after storage as same as in MD2 pineapple. The results of
MD2 pineapple showed that the growth after planted for 9 months was not different among
treatments. Yield was 16.6-18.4 ton/rai and fruit weight was 1.54-1.67 kg which treatment 3 had
highest yield. TSS, TA, ascorbic acid and firmness before and after storage mostly were not
significantly different among treatments and they were all without internal browning. Between
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two cultivars, Sawee pineapple was very weak to internal browning which showed 55-60%
internal browning after 2 weeks of storage. Integration in production management did not
significantly reduce internal browning in Sawee pineapple. This symptom depends on genetic
more than cultural practices. The key factors of production management of fresh pineapple for
export are selecting the suitable cultivars and following the good cultural practices and

postharvest handling processes.
Keywords: fresh pineapple, quality, internal browning, Ca-B, SA
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nswsiulnvesdulesned  Tsdnoglungueiu  Insesyidulasueugeiu Sl
amenly wazarmnhily D-leaflufisngauaziinmsiaiapivlnuings) ndsgn 3 6 uaz 9 ifey
wulifinraiuand1sneadd (Figure 1 o 2) wasidlolinnesiviinusine s lulasiau weavleda
uazlnuvadonluly D-leaf A15eming 1.00-1.19 0.44-052 uag 2.6-3.13% Ay (Table 1) @4
gsnINARu? Bartholomew Wag Paull (1986) léssnusziuimnzavessigemseie Tulu o-
Leaf vasiuduianfiszarlndaineonen vaddumisonaiiamnainitug venanifduusaalunguilasd
mauanisAeuttean  uaznmsuanmioanwdEeldlitidunenfasinefiniy  smewnsdumils
doslulflumaasyiulnvemisdiorailiuinasinomnsluluandias FemaiiuuFnaeln
winzan sudesidudniseanaen wuiwmdinisUsduaen 30 duillnisesneenliunnaeiunisads 4

ANSRBNABATENIN 86.5-88.9% (Table 2)

Plant height Sawee » No. of leaf Sawee
N.lea
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after planting (month) after planting(month)
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Figure 1 Growth of Sawee pineapple after planting: plant height and No. of leaf (a) and (b)
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Figure 2 Growth of Sawee pineapple after planting: length and width of D-leaf (a) and (b)

Table 1 Effect of production management on nitrogen, phosphorus and potassium

in D-leaf of Sawee pineapple before flowering

Treatment Sawee pineapple
N P K

(%) (%) (%)
1. farmer practice 1.05 0.48 291
2. GAP + apply Ca-B 1.00 0.47 2.81
3. Integrate practices and apply soil fertilizer

1.19 0.44 3.13
+ Ca-B
4. Integrate practices and apply fertigation 18 0.5 )64

+Ca-B




Table 2 Effect of production management on flowering, yield and fruit weight

of Sawee pineapple

Treatment Sawee pineapple

Flowering Yield/rai Fruit weight
(%) (ton) (g)

1. farmer practice 87.7 12.5 1.19

2. GAP + apply Ca-B 88.9 13.0 1.22

3. Integrate practices and apply soil fertilizer 84.0 11.2 1.11

+ Ca-B

4. Integrate practices and apply fertigation 86.5 12.5 1.20

+ Ca-B

F-test ns ns ns

V. 12.8 9.5 6.2

arunandn wudi hulinnuuand1aneadatunnnssuds laelinandnedeselssening
11.2-13 ¢ @utvuneg sening 1.11-1.22 dlansy f9lifdenuwnneneaiuniegda tnenssuisa 2 Ta
Umtinuagege 1.22 Alan3u (Table 2)

Qmmwwawé’amﬂﬁu%’nm WU11 TSS  MAUAULNITIANTENING 16.40-17.06 %  Lifiad1u

1 aa 1 aa [ @ [ Y] '3 1 aal 1

WANFNINNERRTENINNTINTT wasndan1siiusnw 2 3 uag 5 dUav A1 TSS veannnssuislunsay
FUMALUTPNULANANYEDR WALANANERALIBAUSNE 4 kA 6 dUat Tudruwae TSS aziiiule
1 a0 dl' @ [yl 5 1 a [y} 1 Ly} & (v} (BN v
1TSS dimanaadiaiiuinwuuiuuieddy wiluiugadnisinniswuunaunaiuliyigli TSS

WLTY hasn15anaduad TSS  WatAusnwuiudunlitesniinssudsy 1 waz 2 fadunssudsuuu

(%
aa o

\nwAINs uag GAP+Msliuaai@en-lusey (Table 3) drulosidud TA nudldfiauuansiamsainng
nounagndInInifiudnm 23 4 5 uaz 6 dUavi las TA  fuudlfufindundaninivinw
(Table 4)  dmivdunadniudvesiusaiaziininiug MD2 Uszana 4 wih Tasnuinneunis
Fudnwfivsunadniugsewing 10.45-10.77 Sadn5u/100 nfudunidnan Seldunnanafunisads
MEIMIAUINIY 2 wag 3 FUa uazaTignmgiivies 1 Fu ynnsnisUTInaAmiugliunnaaneada
fiAnsening 12.00-13.88 uay 12.74-14.21 fiadn¥u/100 nduthuiingn deiiudnu 4 5 wag 6 dUai
Usnadniudanasuazuandnamnaadin Inonssudsa 4 TUsunadafiudgean 14.38 10.94 uay 9.28
fiadn3i/100 n¥ubwiinan Fadudzsniifn flenmaifnoinsldahmaninnidutzsndid ascorbic g

1ne ascorbic acid 1uans3nad (reducing agent) Fsanunsasmgmiluu vinlulifindluu Naglussavh
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A luluanalvguaziialuduinia dududzsandvsuiunsaveansings Faldusingeinis

=

ld@u1na (Teisson et al, 1978) Fan13s9nnswuUNaNHaIu+IJuseuUln+hAaLTeN-lusey

a d‘ Qdd‘

lunssu337 4 finfufgeniingsudsdu (Table 5) duamuutuie wutwnnssislddaruuansis
msEdRTInouNTUS T aEnd I TiuSnw 2 3 4 5 way 6 dUanni Taefl1sewing 0.80-0.89 0.74-
0.82 0.77-0.88 0.73-0.82 0.77-0.91 waz 0.77-0.93 Alan3u/A19109URALUAT ATUEIAY
(Table 6) upgnuirdulssaiugataziinennsldhmaniendsnmafuinw 2 & Tu5inuued
wanse1nslddiina 5560% waiilduansonisiddiinaiiios 40-45% wanilefiudnviuiundy
2 FUpsinnuatziine1n1sld@iina (Table  7) annwanisddusuazifiuldiinisdanisuuas
wuunauNaIy nslduaadenlusey azgrsannisiinennisiddiimaldiiisndndosguieatu
ANSNAABITIHILY 1 ﬁﬂﬁ?umﬁmmimswﬁmé’wssﬂwaﬁmﬁamsdﬂaaﬂLLasam{Jzy,mmsLﬁmmmi
Wahmanendsnafuinuluanmgumndssndusgieiidondeniufimnsaumsznisians
ssuginaiisadndessonstisanmainennislddimadaduymddaludulzsanaaniionis

dgoan

Table 3 Effect of production management on Total Soluble Solids (TSS) of Sawee pineapple

before and after storage 13+2 °C + room temperature 1 day

Treatment TSS (%)

Before  After After After After After
storage  storage storage storage storage storage

2week 3 week 4week 5week 6 week

1. farmer practice 17.06 18.54 13.08 18.42a 1480 1482a
2. GAP + apply Ca-B 16.92 18.60 1196 18.12a 1442 1430a
3. Integrate practices and apply 16.98 17.68 1212 1850a 13.04 13.04 ab
soil fertilizer + Ca-B

4. Integrate practices and apply 16.40 17.58 11.82 1716 b 1298 11.68b

fertigation + Ca-B

F-test ns ns ns ** ns *

cv.(%) 3.5 4.3 6.1 2.8 8.9 8.7




Table 4 Effect of production management on Tritable Acidity (TA) of Sawee pineapple

before and after storage 13+2 °C + room temperature 1 day

Treatment TA (%)
Before  After After After After After
storage storage storage storage storage storage
2 week 3 week 4 week 5week 6 week
1. farmer practice 0.62 0.80 0.85 0.77 0.72 0.73
2. GAP + apply Ca-B 0.60 0.80 0.81 0.74 0.70 0.75
3. Integrate practices and apply soil 0.61 0.80 0.85 0.74 0.70 0.68
fertilizer + Ca-B
4. Integrate practices and apply 0.58 0.85 0.80 0.72 0.68 0.65
fertication + Ca-B
F-test ns ns ns ns ns ns
cv.(%) 11.3 7.3 7.9 9.0 6.6 10.4

Table 5 Effect of production management on ascorbic acid of Sawee pineapple before

and after storage 13+2 °C + room temperature 1 day

Treatment Ascorbic acid (mg/100 g FW)
Before  After After After After After
storage storage storage storage storage storage
2week 3 week 4week 5week 6 week
1. farmer practice 10.77 12.00 1274 970b 791b 7.03b
2. GAP + apply Ca-B 10.45 13.48 13.07 13.60a 858b 7.69b
3. Integrate practices and apply soil ~ 10.77 13.88 1421 13.03a 7.62b 8.20ab
fertilizer + Ca-B
4. Integrate practices and apply 10.67 12.31 1338 1438a 1094a 9.28a
fertication + Ca-B
F-test ns ns ns xx xx x
cv.(%) 9.4 12.2 17.2 11.2 10.8 13.1
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Table 6 Effect of production management on firmness of Sawee pineapple before

and after storage 13+2 °C + room temperature 1 day

Treatment Firmness (kg/cmZ)

Before  After After After After After
storage storage storage storage storage storage

2week 3 week 4week 5 week 6 week

1. farmer practice 0.84 0.82 0.84 0.83 0.84 0.86
2. GAP + apply Ca-B 0.82 0.78 0.78 0.76 0.81 0.78
3. Integrate practices and apply soil 0.89 0.83 0.89 0.79 0.92 0.81
fertilizer + Ca-B

4. Integrate practices and apply 0.80 0.75 0.77 0.74 0.77 0.93
fertication + Ca-B

F-test ns ns ns ns ns ns

cv.(%) 9.7 10.5 13.4 10.8 13.1 14.7

Table 7 Effect of production management on internal browning of Sawee pineapple

Before and after storage 13+2 °C + room temperature 1 day

Treatment No. of fruit without internal browning (%)

Before  After After After After After
storage storage storage storage storage storage

2week 3 week 4week 5 week 6 week

1. farmer practice 0 40 0 0 0 0
2. GAP + apply Ca-B 0 a5 0 0 0 0
3. Integrate practices and apply soil 0 45 0 0 0 0
fertilizer + Ca-B

4. Integrate practices and apply 0 43 0 0 0 0

fertication + Ca-B
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58139 1.15-1.26 0.59-0.76 wag 2.86-3.21% m1uasu (Table 8) Bartholomew uag Paull (1986)
BsEUmINTaveIsMe e Tulu D-Leaf vesiuduuzsaiiszeglndairswononiilulnsiay
Woanlo¥a uarlnunaidoy 1.6-1.9  0.16-0.20 waz 1.8-3.5% muddiu dvlulasiauazsnindntos
nsmelulpsiauardwanenisesyivinuaznsiinands dafusimsivdinalulasauliideme
suesifuinisesnnen nuimainistsiunen 30 Tu inseenaenliuanaisiunisada dniseen

ABDATLIIN 87.6-92.3% (Table 9)

Plant height MD 2 No. of leaf MD2
cm N.leaf
120 60
100 50 mTl
T1 40
80 n mT2
60 30
m2
40 20 mTs
T3
20 - 10 4 w4
0 mTa 0 -
3m 6m 9m 3m 6m 9m

after planting (month) after planting (month)

(@) (b)
Figure 3 Growth of MD2 pineapple after planting: plant height and No. of leaf (a) and (b)
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length of D leaf MD2 Width of D leaf MD2

cm

100 6
80 >
mT .
60
mT2 ,
40
“RE ,
20 mTs .
0 0
3m 6m 9m 3m 6m om
after planting (month) after planting (month)
(a) (b)

Figure 4 Growth of MD2 pineapple after planting: length and width of D-leaf (a) and (b)

Table 8 Effect of production management on nitrogen, phosphorus and potassium

in D-leaf of MD2 pineapple before flowering

Treatment MD2 pineapple
N P K

(%) (%) (%)
1. farmer practice 1.22 0.68 2.97
2. GAP + apply Ca-B 1.15 0.76 3.18
3. Integrate practices and apply soil fertilizer

1.26 0.62 3.21
+ Ca-B
4. Integrate practices and apply fertigation

1.23 0.59 2.86

+Ca-B
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Table 9 Effect of production management on flowering, yield and fruit weight

of MD2 pineapple

Treatment MD2 pineapple

Flowering Yield/rai Fruit weight

(%) (ton) (g)

1. farmer practice 86.8 16.9 1.63
2. GAP + apply Ca-B 89.7 16.6 1.54
3. Integrate practices and apply soil fertilizer 92.3 18.4 1.66
+Ca-B
4. Integrate practices and apply fertigation 87.6 17.5 1.67
+Ca-B
F-test ns ns ns
cv.(%) 5.8 11.5 7.2

Furanan Wi n55u359 3 Tinanangean 18.4 du/ls seanfonssu SN 4 1 uag 2 Tngl
WandAm 175 16.9 uaz 16.6 fu/li dldunnsneiunisadd drnindinaa sewin 1.50-1.67 Alandu
Faldunnsafumsadfduity Taonssdsd 4 Wiviinuagean 1.67 Alan3u (Table 9)

AMATWNANAINITAUTNEY WU TSS  ndufuiAeadidnszming 14.76- 15.48 %  uay
WAL 2 3 4 uag 5 dUansk wudiAn TSS  aemnnssuisludazduavilifiaiuuansg
n9ain waziilelfiuinw 6 dUansi n35uAR 1 wag 2 Tien TSS dan 11.28 wag 10.74 % UANAIINA
afiffunssuAsi 3 uay 4 Falien TSS 12.88 wag 11.82 % (Table 10) azwiiulddn TSS fieanaciloifu
fAvUNUTY NMSIAMSLUURANRANY dn1sanasues TSS #ndn Hayat et al. (2013) nsle salicylic

acid  wdsnIsiiuiedtigandnsinismiela fudenisdansiziiendiu vrasvuiunisgn

(%
aa v 1

YLADNITHADUANINLALANTVINNN ?J‘mmqmﬁl,ﬁué“ﬂm 47U TA nuNiANUwANE1NsatRNInau
WarnaINITAUSIY oy TA  Twwdldudinduludua1vii 2 waz 3 wazanadluduaiyii 4 5 uag 6
[ @ [ o [ a a a = 1 1 I3 (v a a a a =l 1
PAINISHAUSNET (Table  11)  @1uUSUUSUIIAITAUTNUININOUNISLAUSNWILUSUIIANHUT TN
47.24-49.44 1adnsu/100 nduiiviinan delunaned1aiun19ads nasnisiiusnel 2 dUav waya19i

[y

gauuiivied 1 Tu nnnssuIsUSnalnfiudanadiA1sening 33.05-44.05 1adin3u/100 nfudwmitdnan

laenssudsn 4 dardga Wewiusnet 5 uae 6 dav Usunainludanasnde 25.70-28.03 uay

15.89-17.69 1aansu/100 nSutivitingn Felduananeiunieada (Table 12) agiiulainuSunafinniug
A =Y dﬁf UK a o = I a vy qoj 2/ @ o

anauaiusnuIUILTY wiRug MD2 azlidnvainufonuniudenisiine1nisidduiniaudaziusnw

v A 1A

WunauuwazUsuiadaniiudanas widedendusuiamnndlaisuiunusad saiukiazyiinisdnnis
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WUURaNNEY Saufunsld Salicylic acid waz whadeu-luseu Felifiauuandisiunssudsaldly
fetugnssumesdulssntsdinaosnansemaiinornisldddima nendminfuinuiluanimgumnd
i1 daunrmutiuile wulwnnssislddanuunndnamsadifnetouniniuinwuasn dnnfuinw
2345 uay 6 dUn9 laeiA15ening 1.47-1.82 1.25-1.56 1.19-1.58 1.04-1.20 0.88-1.05 uas
0.85-1.06 Alandw/msawuiiuns audisu (Table 13) Fsmuuuiananiefiudnvuuiu Fadu

HANIAINYUIUNITVIINN HATINTANIINUY LadiFaNan TN

Table 10 Effect of production management on Total Soluble Solids (TSS) of MD2 pineapple

before and after storage 13+2 °C + room temperature 1 day

Treatment TSS (%)

Before  After After After After After
storage storage storage storage storage storage

2week 3 week 4 week 5week 6 week

1. farmer practice 15.48 12.60 17.02 14.54 1222 1128 b
2. GAP + apply Ca-B 14.76 12.64 1772 1402 1212 10.74b
3. Integrate practices and apply 15.28 12.08 17.30 13.46 13.26 1288 a
soil fertilizer + Ca-B

4. Integrate practices and apply 15.32 12.64 17.34 13.50 1284 11.82a
fertigation + Ca-B

F-test ns ns ns ns ns

cv.(%) 5.0 6.9 6.8 8.2 9.3 8.2
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Table 11 Effect of production management on Titratable Acidity (TA) of MD2 pineapple before

and after storage 13+2 °C + room temperature 1 day

Treatment TA (%)

Before  After After After After After
storage storage storage storage storage storage

2week 3 week 4week 5 week 6 week

1. farmer practice 0.54 0.84 0.81 0.68 0.66 0.50
2. GAP + apply Ca-B 0.58 0.79 0.83 0.68 0.61 0.50
3. Integrate practices and apply soil 0.55 0.84 0.74 0.64 0.60 0.46
fertilizer + Ca-B

4. Integrate practices and apply 0.50 0.86 0.85 0.74 0.65 0.48
fertication + Ca-B

F-test ns ns ns ns ns ns

cv.(%) 12.8 12.8 14.7 14.5 16.3 15.1

Table 12 Effect of production management on ascorbic acid of MD2 pineapple before

and after storage 13+2 °C + room temperature 1 day

Treatment Ascorbic acid (mg/100 g FW)

Before  After After After After After
storage storage storage storage storage storage

2week 3 week 4week 5 week 6 week

1. farmer practice 4r.24  44.05a 2637 2213ab 2751 16.47
2. GAP + apply Ca-B 48.04  39.61a 2518 23452 2695 1746
3. Integrate practices and apply soil ~ 49.44  4198a 2345 20.72b 2570  15.89
fertilizer + Ca-B

4. Integrate practices and apply 49.04  3305b 2278 221dab  28.03 17.69

fertication + Ca-B

F-test ns ** ns * ns ns

cv.(%) 4.0 8.8 12.1 4.9 11.7 8.7
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Table 13 Effect of production management on firmness of MD2 pineapple before

and after storage 13+2 °C + room temperature 1 day

Treatment Firmness (kg/cmz)

Before  After After After After After
storage storage storage storage storage storage

2week 3 week 4week 5 week 6 week

1. farmer practice 1.82 1.56 1.40 1.05 1.05 1.06
2. GAP + apply Ca-B 1.69 1.46 1.39 1.10 0.97 0.97
3. Integrate practices and apply soil 1.47 1.26 1.19 1.17 0.88 0.85

fertilizer +Ca-B
4. Integrate practices and apply 1.76 1.46 1.58 1.20 0.94 1.03
fertication + Ca-B

F-test ns ns ns ns ns ns

cv.(%) 11.8 17.9 14.2 16.3 10.6 18.8

9. a'a;*dwamsw AaDIUAZYDLEUBDLUY

nsIanIsNIsHanLieLiuAuANLarann1sineINsIddumaduUzInnaanitodsoantuiiug
&) waziiug MD2 lwiugad wud1 nsdanswuurauraukaglvideniessuuin+ ueadey-lusou T
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anensiddiimalagiangluiug MD2 wmumu dwiugad sdieann1sanasednniugnaanis
2w ~ ® v = 2 o SV oia o ¢ a P o ¢
nuinwiissdndesuaziiongnsiushwduliiiu 2 ey wagnnuaasiineinsidainmaluduav
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