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Appropriate Fertilizer Rate for Strawberry cv. Pharatchatan 80
Production on Highland, Chiang Mai Province

F3ng 29sna W lnau laeassns Rawla Auzuna uaz 9115 dusniwe
Sureeporn Wongpoon, Fapailin Chaiwan, Pimjai Seehanam and Choochad Santasup’

madmwgaanfuazLgimans anzineasamas sanenaedeslud 4. @ealua 50200
Department of Plant and Soil Sciences, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand

*Corresponding author: santasup@gmail.com
(Received.: 20 January 2023; Accepted: 2 November 2023)

Abstract: This study aimed to determine the appropriate fertilizer rate for strawberry cv. Pharatchatan 80
grown in highland areas. The experiment was conducted in a strawberry field at Fang district, Chiang Mai
province. The experimental design was a randomized complete block design with four replications and four
fertilizer managements. The fertilizer rates were estimated by 1) recommended fertilizer rate for strawberry
cultivation; (F-RS, N=68.48 P,0,=185.09 and K,0=120.57 kg/rai) 2) primary nutrients requirements (F-NR,
N=25.02 P,0,=8.25 and K,0=41.89 kg/rai) 3) site-specific nutrient management; SSNM (N=25.02 kg/rai)
and no fertilizer application as the control treatment. The results showed that all fertilizer application
treatments were not significantly different in plant growth (plant height and canopy width) and nutrient
concentration in the shoot, yield, and fruit quality (fruit weight, titratable acidity (TA), total soluble solid (TSS),
ascorbic acid). However, fertilization by treatment 3 (SSNM) gave the highest average yield of 3,015.90
kg/rai, fruit weight 8.53 g/fruit, titratable acidity (TA) 1.14%, total soluble solid (TSS) 11.49 °Brix and ascorbic
acid content 1.72 mg/100 g. This study's results suggested growing strawberries in soil containing a high
level of available phosphorous (329 mg/kg) and exchangeable potassium (574 mg/kg) which both nutrients
were sufficient for the strawberry’s requirement. Therefore, nitrogen fertilization at 25.02 kg/rai was a

reasonable rate for highland strawberry cv. Pharatchatan 80 cultivation.

Keywords: Appropriate fertilizer rate, strawberry cv. Pharatchatan 80
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Table 1. Application time, fertilizer grade and fertilizer rate in F-RS, F-NR and SSNM treatments

Fertilizer grade

Fertilizer rate, N : P,O, : K,O (kg/rai)

etal., 1974), W@Zﬁwfammumm (Suwanwong, 2001)
uaztnunaFaasianan (Kalra, 1998) ‘uummuun
mmmm@m@m@mmLumwnnmummem
anuilasianuafausFu iR (3 LABUNAS
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Aagl 1) AdNdudusine i suanlunaansad-
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wass Asn1samnsiiduimeanuludiuimilani)
2) UNMINNAZALRALADNA 3) VWIAVRILARA TS -
W57 4) ARLENKNANARANNINTAGATRSLLATT
(Maitrawattana, 2014) 5) U3n1unsaviansaii nmnesm
16 (titratable acidity, TA) (AOAC, 2000) 6) U3n104
yasudanazanslasaeiin (total soluble solid, TSS)
TnaldiATe4 digital refractometer 7) NsALRAABTLIN
(Ranganna, 1986)

NISAATIERTRYANNEATA: N15IATIZT
Tayanivans dayganiiuiuinliiiundiasied
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DAT
F-RS F-NR SSNM F-RS F-NR SSNM

15 15-15-15 46-0-0: 18-46-0 : 0-0-60 46-0-0 224 :5.14:2.68 1.39:046:2.33 1.39:0:0
30 15-15-15 46-0-0: 18-46-0 : 0-0-60 46-0-0 2.24 :5.15:2.69 1.40:0.46:2.33 140:0:0
45 12-24-12 46-0-0: 18-46-0 : 0-0-60 46-0-0 6.00:27.60:7.20 1.39:046:2.33 1.39:0:0
60 12-24-12 46-0-0: 18-46-0 : 0-0-60 46-0-0 6.00:27.60:7.20 1.40:0.46:2.33 140:0:0
75 13-13-21 13-0-46:0-52-34 : 15-0-0 15-0-0 6.50:14.95:1260 2.78:0.91:4.65 278:0:0
90 13-13-21 13-0-46:0-52-34: 15-0-0 15-0-0 6.50:14.95:12.60 2.78:0.92:4.66 278:0:0
105 13-13-21 13-0-46:0-52-34: 15-0-0 15-0-0 6.50:14.95:12.60 2.78:0.91:4.65 278:0:0
120 13-13-21 13-0-46:0-52-34:15-0-0 15-0-0 6.50:14.95:12.60 2.78:0.92:4.66 278:0:0
135 13-13-21 13-0-46:0-52-34: 15-0-0 15-0-0 6.50:14.95:12.60 2.78:0.91:4.65 278:0:0
150 13-13-21 13-0-46:0-52-34:15-0-0 15-0-0 6.50:14.95:12.60 2.78:0.92:4.66 278:0:0
165 13-13-21 13-0-46:0-52-34: 15-0-0 15-0-0 6.50:14.95:12.60 1.38:0.46:2.32 1.38:0:0
180 13-13-21 13-0-46:0-52-34:15-0-0 15-0-0 6.50:14.95:12.60 1.38:0.46:2.32 138:0:0

uA1eLue DAT = Days after transplanting

'f?maww’mﬂ?mmiuimmuﬁwum (Novozamsky NANISANEN

nswasaLiula: andasya (Table 2) Wudn
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34.50, 32.86-35.11 WAY 34.40-37.47 1. ANNAIAL
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Table 2. Effect of fertilizer management on plant height of strawberry cv. Pharatchatan 80

30 DAT 45 DAT 60 DAT 75 DAT 90 DAT
Treatment
Plant height (cm)
1. F-RS 16.98 *° 18.46 20.63 24.38° 25.68°
2. F-NR 17.82° 18.25 19.96 23.52% 24.28 %
3. SSNM 16.08 ° 17.52 20.77 24.36° 24.39 *
4. Control 15.76 ° 17.48 18.46 21.42° 20.98°
F-test s * ns ns * 1.68
CV (%) 6.46 8.79 8.06 6.13 9.94

Means in each column followed by different letters indicate significant difference using least significant difference (LSD) at

5% probability level, ns= non-significant

Table 3. Effect of fertilizer management on canopy width of strawberry cv. Pharatchatan 80

30 DAT 45 DAT 60 DAT 75 DAT 90 DAT
Treatment
Canopy width (cm)

1. F-RS 21.14 % 29.81° 32.36° 32.86° 36.56 *°
2. F-NR 21.95° 30.02° 34.50° 35.11° 37.47°
3. SSNM 21.43% 30.86 ° 34.00° 34.07° 34.40%°
4. Control 18.82° 24.75° 29.04° 28.58° 31.32°
F-test (0.05) ¥ ¥ ¥ ¥ ¥

CV (%) 9.24 10.48 577 5.63 9.77

Means in each column followed by different letters indicate significant difference using least significant difference (LSD) at

5% probability level, ns= non-significant

ANLITNTUEIRARIUIS: NANNIANEIAIIN
Winduaessinermisuanludowmilanu (Table 4)
wud1 nnaldilamaunaandan 1-3 ldenalinanu-
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anan A dndululnsauies 2.00% dausu
Aududuneanafauaziwunaldon wuan
NNNg9uas A uuAnsteiuattelidAtynig

atd lnadanududuneanefawazTnunadonly
dquntionuasludag 0.31-0.33 uaz 2.54-2.73%
FNAIAL

1530 UAEAM LT NTUARISIARINNS
NANTUNANAR: mmmma‘”l@'ﬂﬂﬁumnﬁmﬁum
FnnniazA NN Iu189917 81N TN TURANER
(Table 5) Wuq mﬂzﬂ'ﬂﬁiumn&iwﬁunﬁﬁ% 1-3
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Table 4. Effect of fertilizer management on nutrient concentration in shoot at 60 DAT

N P K
Treatment
Percentage (%)
1. F-RS 2.39% 0.33 2.73
2. F-NR 2.45° 0.31 2.63
3. SSNM 2.31% 0.31 2.54
4. Control 2.09° 0.33 2.57
F-test s * ns ns
CV (%) 8.86 6.74 6.00

Means in each column followed by different letters indicate significant difference using least significant difference (LSD) at

5% probability level, ns= non-significant

Table 5. Effect of fertilizer management on yield and nutrient concentrations in fruit of strawberry cv. Pharatchatan 80

Yield N P K
Treatment
(kg/rai) Percentage (%)
1.F-RS 2,967.00 ° 1.10° 0.23° 1.98°
2. F-NR 2,957.70 ° 1.03° 0.21° 1.82°
3. SSNM 3,015.90 ° 1.01° 0.21° 1.86°
4. Control 809.50 ° 0.87° 0.20° 1.65°
F-test ;o5 * * * *
CV (%) 4.37 5.80 2.84 5.53

Means in each column followed by different letters indicate significant difference using least significant difference (LSD) at

5% probability level (*), ns= non-significant

2,957.70 - 3,015.90 Nn./13 usflnanAA4IN91N39833
AauAnatneilTod Aynieadnnliuandnies
809.50 nn./13 d1uFuaanuidudusngeiuis
Tulnsauuazwunadan wudn nasldilavnnessds
LiflaauuansinamaiudnAtynneadn dedieuiy
nesudsAoNAN tnaipoiuidudusinennis
Tulnsianuaz Inuna@asaludag 1.01-1.10% uay
1.82-1.98% A1NaNAL TudauaasnnNidudusg
ausnaanada wudn mﬂafﬂﬂ‘luﬁmﬁﬁmnﬁwﬁu
A iAo udndusnatmsneanadalunasiieii
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aeldsdAtyn19ada Tnanasudd F-RS dAanu
dinduressinamsesnasageqn 0.23%
AMNWHARAR: HaT29NTl4TlETANsng
AusiannnIwEaNEn wudn nsldilalunssnds 1-3
Tidanaliliunnunananansadiuasaing 1 (16-24
n./ua), IN3A 2 (13-15 N./HA), 1N9A 3 (10-12 N./UA),
W3R 4 (7-9 N/HA) WATANLATA LANFANNAWEN9H
WadnAyn19ada Tnaansadiuasdines 1 3N
m@mammﬁlmq‘lwﬁm 459.26 - 516.44 nn /13 \n9m
2452.45 - 484.72 nn./l3 \n3m 3 467.08 - 498.73
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nn./l3 1N9A 4 522.46 - 546.92 ANLNTA 990.60 -
1025.20 nn./l$ (Table 6) warnudn nslailalu
n93133 1- 3 lidanaliminuaaniadssena
ARINNINY LAZAINNUNTAIHALAN AT UBLNSE
WA ATYN9ANS (Table 7) Taafinminuaaniads
g l1UT99 8.53 - 9.16 N. AUNTINUATAIINIUITBY
mmaﬁlﬂ@ﬂﬂuﬁw 24.50 - 26.39 NN. kAT 23.00 -
24.81 13, AMNAIAU WeLANFI9aeiNTugN AN

aa o

wANGNge e g1 ATYN19a iR LNIINAT SSNM
waznssNatANAN Tnanssuds F-NR dponuenn
\RALIBINAARIBTILATTAIAAT 29.79 NN, UATEINL
a 1 aa [ Yo

andnnesuiinaaes lddenalililTuinineg

v
g

Fanuainmanld (TA), unnesuiefiazanenin
16 (TSS) waziFuNinIALaaAasin wANFA1NALetNa
Wlpd1Atyn19ans Inadaneglugog 1.13-1.14%,
11.47-11.67 0Bl’ix LAy 58.65-64.16 4n./100 n.

ADANUNITNATAIUAN A1UFUAIINEIITBINA
AMTRTLLUBTT WU NFINAD F-RS LAY F-NR HAIN-

Table 6. Effect of fertilizer management on fruit size of strawberry cv. Pharatchatan 80

ANNANAL

Grade 1 Grade 2 Grade 3 Grade 4 Under grade
Treatment

(kg/rai) (kg/rai) (kg/rai) (kg/rai) (kg/rai)
1.F-RS 459.26 ° 452.45° 498.73° 535.46 ° 1021.10°
2.F-NR 459.83° 463.16 ° 497.21° 546.92 ° 990.60 *
3. SSNM 516.44 ° 484.72° 467.08 ° 522.46 ° 1025.20 °
4. Control 26.66 " 53.67 ° 44.48 ° 195.44 ° 489.30 °
F-test o oq) * * * * *
CV (%) 16.56 10.88 8.27 11.7 6.48

Means in each column followed by different letters indicate significant difference using least significant difference (LSD) at

5% probability level (*), ns= non-significant

Table 7. Effect of fertilizer management on fruit weight, fruit width, fruit length, fruit thickness, titratable

acidity (TA), total soluble solid (TSS) and Ascorbic acid of strawberry cv. Pharatchatan 80

Fruit Fruit Fruit Fruit Ascorbic
TA TSS
Treatment weight width length thickness o acid
. (%) (Brix)
(g/fruit) (mm) (mm) (mm) (mg/100g)
1. F-RS 9.16° 25.84 27.51% 23.97 1.14 11.47 59.09
2.F-NR 8.63 % 26.39 29.79° 24.81 1.13 11.54 62.82
3. SSNM 8.53 % 2517 26.89° 23.00 1.14 11.49 64.16
4. Control 7.46° 24.50 25.83° 23.11 1.14 11.67 58.65
F-test ;o5 * ns * ns ns ns ns
CV (%) 19.11 11.31 12.49 11.00 6.04 14.73 28.63

Means in each column followed by different letters indicate significant difference using least significant difference (LSD) at

5% probability level (*), ns= non-significant
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AuuAIuNIsannisile: Aunuanis
AmFun1snanansadiuafTRugNIzIN NI 80
(Table 8) mma‘a‘uﬁ%mmmmﬁmmﬂﬂﬁLLmrwm
fu dmsunisdgnassediueds 116 unnsinaiuly
ATNTHA $1AN meﬂ?mmﬂﬂﬁiﬂuum:mmﬁ%
Tnasuazidunuansldlu Table 7 fanudn dunu

Table 8. Cost of fertilizer in each treatment

mﬁmm?ﬂﬂmmafﬁ?ﬁ%ﬁmwmm’l&i (F-RS) HFunu
49407 11,665.18 Ln/ls sasaemAenssialadalu
fé“mm?iﬂiuﬁmfmmwﬁmmamqmmm@“ﬂmm
ansadiuess (F-NR) Tdiunu 5,533.67 un/ls uas
ma‘uﬁ%%ﬂmmummqquzﬁuﬁ (SSFM) ldfFiun
2.704.40 U/ls Ferfaeindanssaida F-RS 544,31 i

Fertilizer Fertilizer's
Fertilizer o Fertilizer used Total fertilizer's cost
Treatment price cost
grade

(Baht/50 kg) (kg/rai) (Baht/ria) (Baht/rai)

1. F-RS 15-15-15 880 29.84 525.18 11,665.18
12-24-12 1,410 100.00 2,820.00
13-13-21 1,040 400.00 8,320.00

2. F-NR 46-0-0 680 15.44 209.98 5,533.67
18-46-0 1,000 1.92 38.40
0-0-60 760 19.20 291.84
13-0-46 1,050 124.80 5,241.60
0-52-34 1,375 10.56 580.80
15-0-0 (25) 490 29.92 586.43

3. SSFM 46-0-0 680 16.21 220.46 2,704.40
15-0-0 (25) 490 108.06 2,117.98

4. Control -

Note: 'October 2018 fertilizer prices
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Jq150i

=2 | I+ [ % dl
ann1gAnwInudn naslaileludmnen
uaneinaiulungsnas 1-3 lddenaldnisasoyiiuls
2994698 5LUD5T (ANTNGILAZAINNNFTIINTINN)
uANFANeuee1 N g ATynIeada wazaliiiiudn
Paunnlulnsauiiintudana il aiugauazaiy
ndnamssnaasansadiuafiNauRotLla e Uiy
nesuAsAaLAN WasanlulnsiauiunuimdnAtysie
NITLAUNI TN LN LB ATNLAZNN LAY AL IR NT
va A o~ ) A o o
nslasululnsiauludiunuiiieanedoavu i
wuily (LA Ndenasanisdainsnefuasaaai
(Bassi et al., 2018, Torres-Olivar et al., 2014) AAAARD
AUN19AN®IU89 Changotra et al. (2017) WL31
1+ ada v d’lj all
nsldilannnssndsdanalinaugauasiunluaes
& o= 1 aa 1 1+ aa
ansadiuasiuanndinesnadsiildile (nssuds
pauAN) ae1ldad AtynivaiAnaznisla sy
TulpsaululFunaninauinlipongeaesansad
WaFTIANTIW A nnIsAnEILane lF i ng-
wiiulnuesansadiuastldnauauassaliun
Waanasauarinunaldan T9aenAaeanuAdIIN-
v % o =
dinduressinannsneanesanaznunadanly
doumilefureanssnds ldiousiliuansneiueeng
AdudrAnynivadfleiaudunssuisaunu
Wasannaun M lunnsAnedBueanasanid
tselaail 329 un./nn.(Aatdulsuruneanasa
102.64 nn./19) wazinwndideuivanilasuls 574
wn./nn. (Aadulwunai@an 179.01 nn./19) dedl
Ysnnmuane1misdnesluseAuge (Homeck et al.
2011) @nusndaniasssngainisliiieane
ANUFUAIMNABINITURIANTATLUATT LA TIR7N
NN3AN®1U84 Lieten and Misotten (1993) Wu4A
ansadiua N linanan 9.51 Aw/ls fesn1ssnn
amstulngian 20 nn /13 Weanesa 6.40 nn.P,0./
15 uaz nunaiden 30.40 nn.K,0/l¢
gufuannudnduaessifevsuanludou
o = . . 4
witeAu nudn nsld luinsuludFunnunnawle
n77uAE 1-3 deraliAoududululnsiauludgau
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A a o & 4d o o aal 1%
WIBAUINNTIWHBLNILTLNITNADAILAN ADAARDY
AU Yadav et al. (2016) wudn n1sldlulnsianly
snnuninaunlaainuuasd]oiafivzadludurse
asua B ululnsaululuansadiuasigans
nesuAsAcuAuN (1dldiy) adnsdiludrAgymneadsa

= d’lﬂ/ d’l Y @ U v v o
ann1sAnEdgeTliiiudiaududunaana s
uarwunadanludowuilanu lunauauassa
Bunueanafauay Inuna@anivuau 1Hagan
a = A o a_ o YY)
AUNUTNI IS RBM I EINE BnViaAanmLd Ny
wasvlaanaiauarinunaiianniinaeilidnatlu
srAUMMNNzaNdIvTUanTadiuass atd19lsfinu

% 9 aa v o ) o A
AudduluinsauRdn el AaINasz AL
wnzananes eszauulhaauivnzase g
2.5-3.5% (Department of Industry and Investment, 2010)
TudquaesdFuininanannudn nasldils
aa ] rva ;A a U 1 =
n99NaT 1-3 ANl UTu nnaNARgandae1el
Had1Atyn1eadin Weisuiunssudsaounu
dansendsldlalinananaglutaq 2,957.70 -
3,015.90 nn./1§ 138 305.04 — 311.05 /61 gan31
NITNATAILAN 3.65 - 3.73 Wi uaneliitiudanigld
flafiaoruandulunisiinuananansediuess
st lsimuldnuAuuanaesErdeanssun s nld
fle1 (393035 1-3) Ineanieenedslunssudsn 3 7
lausilalulnsauiitu nan1s@nunaliiiugd
Tulnsaulunuldiieswasanausasnisresansad-
= A o 1+ c o=l R
wad? Wadnislailalulasau ansadiuasaag
navauassianisldile Maludunisasyiiuinuas
oA . oy e amd s
Hands atnelsfiniunssnasn 1 nldilalulnsiau
68.48 Nn./l3 T9gandnasndsh 2 uaz 3 39ldludnan
25.02 Nn./13 WARANANAALATADININYDINAKAR
TlumnsneiuadeldadAynieans aliiduan
ansnisldilelulasiauludne 25.02 nn./ls 1w
Weaswaduiunisgnansadiuass (A useenis
5198117 lulagian =20 nn./l4, Lieten and Misotten,
1993) T9ADAARAIALHATAIAINNLTNTUTID
Tulnsiaulugaumileny (2.31 - 2.45%) NluuAnsng
Auad1aldadiAnyn19atfsendnenssndsn 1-3
uarfaanmaednuANIdNTusInaIMIuan uNa
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finudn nnalddlanssaids 1-3 lldanaldanudadu
299571881917 (Wl TAUlUNG (1.01-1.10%) WANFNY
fustnailfadndynieadiile o udunssuds
paunu TaaAraududululnsiausinga 0.87%
waruenanil efiansundiauifeunanan
309N 970AB T 2 uaz 3 dneldilelulnsiau
AL (25.02 N0 /19) usinasuAET 2 dilanaanesa
(P,0,) waziwunaden (K,0) ludnsn 8.25 nn /13
uaz 41.89 nn./lf muanau wan ldvnlinanan
uanseegneiidednAynieadAiiew e
nesuAan 3 7lldlaijavleanaFauas Inunaiden
FWiduirilemaaneiauas inuna@andaauaidly
dor wnauildignansadivesitlsunimeanasa
fiiudszleged (320 un./nn.) waztnunadond
uanilasuls (574 un.nn.) lusziugs Sesenades
ﬁummmﬁwﬁmmﬂmﬂﬁmLL@zTWme%w‘ﬁ'@q'
Tudaumilenuuazlunailiuansiafuedied
WeAATUNNATR

AMFUAMUNNNANAFINLAN NIsudT laile 1-3
denaliiiminuaanansedivefiganinnssuia
AaLANetNa g Aynaana Fiiiudnlulasiau
fiiintudana i minuaanansesiue FHinTy
WAENfUNNTANE 104 Afroz et al. (2016) i
nndini]elulnsaudanaliinminuaaniingu
Tnennalgilelulasauiiuguann 14.40 nn s
18.40 nn. /15 ¥l wminuaaaean e Ay
6.25% (Lﬁmm 16.80 N./0a LW 17.85 N./HA)
'lummzﬁlnﬁﬁ%muqu (Wlad]erlulngiaw) Winvin
NaAALREe 12.80 n/ua ad1alafinunisLig
ulnsiufuszduaudenisesfiiuiiuun iy
R b TIETITS (AP PSP (AMTRTLURFIARINNT
Tulnsiau 20 nn. /1? Lieten and Misotten, 1993))

haminualedsanadlugiureansnsaa e
Inmanle (TA), Bunnaasuiaiazansiinlg (TSS)
uazdFuNuNIALaanasin NNl sNAAe il
prrnuansneiy Tnedanegludes 1.13 - 1.14%,
11.47 - 11.67°Brix W8 ¥ 58.65 - 64.16 {Nn./100 n.
ANNANAL AAAARRINL Mahadeen (2009) WAL
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Chelpinski et al. (2010) wud1 nslailainiludns
fuananeriulidanaseFunnnsanamndlnmss
& (TA), Burnaeuiefiazaneinlg (TSS) WAy
BunnAniuiluansedives Twwanandnegly
sAUNIATU Iael Sriwongpet et al. (2014) Wudn
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nemavualnmInld (TA) 0.99 + 0.01%, L5110
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WA TNANARINIIE6 RN IR AR TR IS
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