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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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8. HaN1MAABILALINTA
dudzsanuged

nswsiulnvesdulzsned  Tsdnoglundueiu  dnseSydulasuaugeiu iy
amenly wazarmnhily D-leaflufisngauaziinmsiaiapivlnuings) ndsgn 3 6 uaz 9 ifey
wulifinraiuand1eneadd (Figure 1 wa 2) wasidlolinnsitiinusine s lulasiau weavleda
wazlnuvadonluly D-leaf JA1seming 1.00-1.19 0.44-052 uag 2.64-3.13% iy (Table 1) d4
gsnInAead Bartholomew Wag Paull (1986) léssnussiuimnzavessigemsene Tulu o-
Leaf vasiuduianfiszarlndaineonen vaddumisonaiiamnainitug venanifduusaalunguilasd
msuaniedeutteann  uazmsuanmianwdieldlitidunenfasinefiniy  smewnsdumils
doslUldlunsissuiulnveamiedsenaviliuimasinomisluluansmaa FemsiisSanaely
winzan sudesidudniseanaen wuiwmdinisUsduaen 30 duillnisesneenliunnaeiunisads 4

ANSRBNABATENIN 86.5-88.9% (Table 2)

Plant height Sawee No. of leaf Sawee
N.leaf

cm

100 60

50

80 L

40

60 |2

30

ERE
40
20 mTa

20 10

3m 6m 9m 3m 6 m 9m
after planting (month) after planting(month)
(a) (b)

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 18 052 o

+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

AruRandn wudn lidauwandan1saifdlunnssuds lnglvnandndeselissning
11.2-13 i dddvinea sendng 1.11-1.22 Alansu delufienuunnaneiunieads lnenssudsn 2 i
Wmtinuagege 1.22 Alan3u (Table 2)
AMATWNANAINITIAUSAEY WU TSS nasAuieaiia15enIng 16.40-17.06 % lifiay
| aa 1 ad [ - o ¢ 1 aal 1
WANFNINNERRTENINNTINTT waenain1siusnw 2 3 uag 5 dUnam A1 TSS vaannnssuisluusay
duamilifienuuandravneadd uuansnssadfdonuing 4 uaz 6 dUai ludauves TSS awiiule

& v

71 TSS fAtanaaiiaAusn e uIutuiuLf ety weluiusadinisdanisuuunaunaulidedaeln TSS

]

WUTU 1aEN15aAa3u0d TSS wWiatAusnwiurudunlitesniinssudsy 1 waz 2 Fadunssuisuuy

(%
aa v

INWATNT WAz GAP+NsIiLAaI@eu-Tuseu (Table 3) duUasidud TA nuilufimuusnatamisadfng
AouLasndIn1siiudnet 2 3 4 5 uaz 6 dUn19i Tae TA Suwa i undinisiiudnen
(Table 4) dwm¥uUiuuinfiudvesiugaiazdiniiiug MD2 Uszauna 4 i1 lngwuitneunis
Fusnwiivsinadnniudszwing 10.45-10.77 faan3u/100 nfudmdnan daliuandnsfunisads
M&IMIAUIIY 2 ua 3 dUni uaznsTiguvndivie 1 Tu nAnsnASUTINAAMIUTiunns1msaR
fifnsewing 12.00-13.88 uay 12.74-14.21 fadn3u/100 nduthmidnan dlewiusnw 4 5 way 6 dUasi
USnadniiudanasuazunnsnemieadia Inonssudsi 4 fvsunadaiudgean 14.38 10.94 uay 9.28
fiaAn3u/100 nfuiutnan Fsduussaiite Tlenafnoinislddhmamnnindulzaadidl ascorbic g
g ascorbic acid «Jua1s37a9 (reducing agent) Fvaunsa3adailuy vililudailuy feglsiusi
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WiAaduluanaluguaziinduduinig duududzsanivsuansaseanaings Jaldusingeinis

Ld&dum1a (Teisson et al,, 1978) Fan13dan1suuunaunau+idessuvui+unaldou-lusou

a o Qddll

lunssu337 4 iimnfiudgeniingsiBdu (Table 5) drwaruuuie wuimnnssuislaifianuuanss
MsEdReneunIs iU v AT MaINISiUSIY 2 3 4 5 uay 6 dUnii tnedAnszaing 0.80-0.89 0.74-
0.82 0.77-0.88 0.73-0.82 0.77-0.91 wag 0.77-0.93 AlanFu/M15 1 URUAT AIUFIGU
(Table 6) wagnudutzaniugaiaziinenslddimaniendanaiuinm 2 e Suinawad
wansenislddinmnia 55-60% nadilinansernislddimaiiios 40-45% waviilefiusnwuiunia
2 dUnviynuatztinenislédiinna (Table 7) arnwanisduiunuasiiiuldinisianisula
wuurannay nslduaadenluseu szgrsannisiineinisidaiimaldifesdntosduiieaty
ANSNAABITIHIUY 1 ﬁ’ﬂﬁ?ums%’mmsmswﬁmé’uﬂzwwaamLﬁamidqaaﬂLLasamﬂzymmsLﬁmmms
ahmamevdimafvinuluanimgumpisnsidussndeiidesdoniusfimnzaumanenisians
sduninafisndniossenistisannisiinenisliddimad aduymddaludulzsanaaniionis

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

fertication + 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 14383 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/cm?)

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 a5 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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duzsanug MD2

n1slsgLaulnvesdulysa MD2 aruadugeu 1uiulu aruelu wazadnuniidy
D-leaf wdaUgn 3 6 uar 9 oy nuituanAwnsadflanizadtuniisluluifous 6 ndsugn
Tnenssudsd 4 Afmsdamauuunausau+ilensssuuiuasiunaden-Tusou fenuntrilugen
5.54 wufiuns udlduandsiunssudsi 1 (Ugnuazguanuinensns) wentulduansafunisada
(Figure 3 uag 4) wagiloineiuTunsinermns lulasiau wearledauaslnuvadesluly D-leaf fien
5¥NI19 1.15-1.26 0.59-0.76 way 2.86-3.21% n1ua19u (Table 8) Bartholomew wag Paull (1986)
eusERUTIINzaNveisnemsiieg Tulu D-Leaf voswudulzsaiiszozlndairsenenillulasiay
Weano¥a waslnunaifon 1.6-1.9 0.16-0.20 wag 1.8-3.5% audsu Jalulasiauagdnindnies
nsmelulpsiuardwaienisiasyivinuaznisliinands safusmsivdinalulasauldifieme
suesifuinisesnnen wuimainistsiuaen 30 Tu inseenaenliuanaisiunisada fnnseen

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 ms
T3
20 . 10 - mTe
0 mTa 0 -
3m 6 m 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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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) (9)

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 923 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 uaz 2 Tngl
WandAm 175 16.9 uaz 16.6 fu/li dldunnsneiunisadd drnindinaa sewin 1.50-1.67 Alandu
Falaunnsafumsadfuduitu Taonssdsd 4 Wiiviinuagean 1.67 Alan3u (Table 9)

AMNINKANAINITIRUTNEY WU TSS nduAuifeafiAnsening 14.76- 15.48 % uay
WaINISAUSNYY 2 3 4 waz 5 dUavi wudnan TSS vewnnssudlundazduaildfinnnuuaneig
MsadiA uaziiloifiusnw 6 dUn1vi N335 1 way 2 11 TSS snam 11.28 wag 10.74 % uANE1IM
afiAfuNTIAET 3 uay 4 Galvidn TSS 12.88 uay 11.82 % (Table 10) axiiiulidn TsS faranailoiiu
SAWIUNUTY NTTAMSLUURENRETY Sn15anasas TSS A1ndn Hayat et al. (2013) msla salicylic

acid nden1siiviieadasandnsinisuiela dudanisduasiziensau veasauiunisan

o
aa v 1

YLAONIIFOUANNKATNITTIININ BRognIsiudnet dau TA nudbiiannuuanaenisadfvineu
WaEndINITAUSNET 198 TA Juul it uludUa1ui 2 way 3 wavanadludunivin 4 5 waz 6
[ @ [ o 1 a a a a 1 1 @ [ a a a a = 1
PaINISNUSNET (Table 11) @MSUUSUIUINTUTNUIIABUNITAUS NEIHUSUI IR T UTTENING
47.24-49.44 1aan51/100 nduiinidinan F9lunansd1aiun19adn ndeni1siiusne 2 §UaY wazanen
gauuNivied 1 Tu nAnIsuIsUSInainlutanasiliAnsening 33.05-44.05 1adin3u/100 nfumidnan
laenssudsn 4 dardga Weiusnel 5 uas 6 dUai Usunainiludanaunde 25.70-28.03 uay
15.89-17.69 ©1adn51/100 nSuu1utinan Faliunna19iun19ana (Table 12) azwiulainusuiadinndiug

d' =3 [ d’{ U 1 a o 1 A 1 a Yy 90, ¥ < [
anaulaAUTNBIUIUTY Waug MD2 dsildnwagiaufenuniudenisiineinislddiimaudagiivingm

v A 1A

WunaiuutasUsunadafiudanas wedateiniusunaunndliaieuiuiusad saunsiazyinn1sannig
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WUURENKETY 52uAUNSTY Salicylic acid way waaw@eu-luseu Jelidanunanmisiunssuionluldy

[y (9}

fetusnssumesdulzsntsiinaosnansemaiinornisldddima nendsnafuinuiluaningumnd
i drunruutiuile wulwnnssislddanuunndnamsadifeiounsfuinwuasm Sniafuinw
2345 uay 6 dUA lagdlA15endng 1.47-1.82 1.25-1.56 1.19-1.58 1.04-1.20 0.88-1.05 uag
0.85-1.06 Alanfw/mmaeufiung auddu (Table 13) fsnnuuduioanaufefivnuuuiu dad

HANIAINYUIUNITVIINN HATINTANINTY LadiFauan 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 1074b
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 1182a

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  4405a 2637 2213ab 27.51 16.47
2. GAP + apply Ca-B 48.04 39.61a 2518 2345a 2695 17.46
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 22.14ab 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/cm?)

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 AavIUAZYDLEUBDLUS

NSIANTITNISHARNBLNAMAMKAZANNITHRINTS lddUIMadUU saNaanLiiadseanluiug
&) waziiug MD2 lwiugad wud1 nsdanswuurauraukaglvideniessuuin+ ueadey-lusou T
HakFnsialsuINNINTIIIBINEAINIIAES 1.6% WmtinnauInnInies 0.83% tnglvinandinsening 11.2-
13 fiw/ls dhwidnsiona 1.11-1.22 Alansu Aaun1wnasu TSS TA Innduduasaanuuwiiuile wdansiiu
ShwuansnsiunsadAluunsduanvinaanmsiiusne dwiud MD2 nsdnnisuuunaunausazlide
Mu+lkaaen-luseu way  n1sIanshuurankaiuwaglilensseunin+ikaadeu-luseu
HaKARsBlININNIINTINTBINYATNT 5.84 % UminuauInnd 2.10% laelvinandinsening 16.6-18.4
Y [ a a o ! & (% [~ ! M ' aa
au/ls duamnmKg TSS TA Inifluguazanuwiuienaimisiuinw dnlvgyliunndmisadauag
Linuifnonisld@hanalunnnssudindimaiuinw sudsinadaniudnugaidvsunaianiudm
UG MD2 Ussanad 4 win wasiinaiiine1nisld@nanandinsiiuinwm 2 davige 55-60%

daEuanue  NsdnsuUatuunanrauiinasensinandaiissdnies waglifinanonis

vy o o ¢ = ) v & A | a a o o
anenslddiimalagiamzluiug MD2 wmumu dwiugad sdisann1sanasedInniugnaanis
2w ~ ® v = 2 o SV oia o ¢ a P o ¢
nuinwiissdndesuaziiongnsiushwduliiiu 2 ey wagnnuaasiineinsidainmaluduav

7 3 msdamsuaswuunaunauIditieananudenefng1y Faiusnssudnauinndt Aaun1suEn
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