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Effects of granular fertilizer mixed formula and chemical
fertilizer on accumulation of organic matter in leaves and
total soluble solid (TSS) of mango fruits
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Abstract

This study was performed to determine the effect of granular fertilizer mixed formula
(HO) and chemical fertilizer Influence accumulation of organic matter in leaves and total
soluble solid (TSS) of mango fruit. Of all fertilizers tested, chemical fertilizer (15-15-15)
contained highest levels of N, P, and K. Among the granular fertilizers mixed formula,
HOR3 had greatest amount of N, P, K, secondary nutrients, and micronutrients. Soil and
nutrients in leaf analyses showed that soil and leaves in T4 (HOR3) experimental model
had the highest levels of N, P, K, secondary nutrients, and micronutrients. Likewise, the
results showed that the leaves had the highest dry matter content in T4 (HOR3) 6.76 g.
Sweetness in mangoes was highest in T4 (HOR3) 21.5 % brix Statistical significance show
that Major nutrients secondary nutrients and micro nutrients play an important role in
the formation of the dry matter and the sweetness of the mango fruits, significantly
different from those of other treatments. This is due to the treatments in granular fertilizer
mixed formula has balanced nutrients that stimulate growth and has a very organic

accumulation of nutrients. The major nutrients, secondary nutrients and micro nutrients
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play an important role in the formation of organic matter within plants and the transport
of food from the source to the food are transported in the form of sucrose.

Keywords: granular fertilizer mixed formula, dry matter, sweetness, total soluble solid
(TSS)
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anlgvegeuiiunging Japkaew and Intanon,
2010.) LﬁaﬁﬂmSm'ﬁwamaqﬂaﬁmﬁmqmmau
(HOR) waw il nasionsazanduvidans
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gunIaluazdsns
ABnsAnen

sianiethusingnsnan Granular fertilizer
mixed formula, HO) wdsLdugnsianiziiy a1y
Fnnsudnves Intanon (2013) Tasimuade
douos HO Tunsvnaes 2 gusdall HOV =
Granular fertilizer mixed formula for
vegetative ey HOR = Granular fertilizer
mixed formula for reproductive ¥Mn151Aa84
Tuuasuzshaheenlidneweununsnsitli
HARAALAIE8AY 10 U szevuan 8x8 Lums
TNUNUNAGBILUY RCBD Usznaume 5 n3suis
FWaz 4 91 99 4 Fu/nIsws wierave
20 ¢ ol 10 afldle (Control), T1 Tdeiad
15-15-15, T2 lds HOV+HOR1, T3 ldUe
HOV+HOR2, T4 Td{g HOV+HOR3 laewusld
3 pds oil adedl 1 mendamaiaudsidlade
HOV = 2 Alansu/du adeit 2 Wonzshaduly
wigiain Tdde HOR = 2 Alansu/iiu aedl 3
waseaneenuaLarfaNadnvuInViILITe
ldle HOR = 1 Alanw/su seezianiinis
VPR8Y FENINLABUNO AR 2560 Dufou
NO¥N1AY 2561 a Uuaiavion duatiunany
gunetmes fwmiaiualan vinsduiindaya
Fedl 1. sausamdeyaaninuandon léun
AuTudSuar UTInaHY 2. Tiaseiie
flflumsnaaos leun mslieszvisnne s
wan (N, P, K), 51991119504 (Ca, Mg, S), 579
91154833 (Fe, Cu, Mn, Zn, B), pH, OM, EC
3. ARTILRAUNDULATNAINITNAADA LAkA N3
3meﬁﬁmmmwéfﬂ (N, P, K), 5191919115984
(Ca, Mg, S), 5Mme1Wnsidsy (Fe, Cu, Mn, Zn,



° 9. WANNSSUNISINUAS 1(2):1-10
J. Agri. Prod.

B), pH, OM, EC 4. Awasnzsionsomnslulu laun
mﬁmwﬁﬁmmmwé’ﬂ (N, P, K), 519911113
5909 (Ca, Mg, S), ﬁmmmmﬁu (Fe, Cu, Mn,
Zn, B) 5. Asnzsnsazaudunsdgasiului
wazUinamesudafiaraetild Tinsesidoya
\Beadalagleis Analysis of Variance (ANOVA)
Wisuifisuanuuanasvesaadslagds
Duncan’s new multiple range test (DMRT)
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(HOR) fisgfuanuidutuvasasuanaiaiu
3 syduie SeaUM, sedunans, JLAUEN 1130
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uinnssulmindaiteidugnsiamefis Taonns
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Mlutsglovd (EM) ansainayulng a1susu
anndiu ansiasuiauiulsaiy waiunduy
I3 @ 1 =
WuliakazmMUANNITUaAUaRE5IHDINIT 3
Judeavaredn (Intanon, 2009) lnefitumeu
ANSHANGIL
1. WATILVRUNEVNTEAUTINDMITUAN
(N, P, K) Uewsiunilluudasign wagiiansan
Ysunausmeimsvaniideadiandnluiiieme
AUAMUABINTSYBINY
2. %’ﬁmqﬁumué’wdau‘lmﬁm% (Table
1) warhunduarudunuafounludeun
a o oa a8 < Y = o =
Finnuazledunidun wiudiinhluiay
Tiuts Bondn dinlessdiu
o < + Q’.jl U v + a a6 ‘O’
3. ddadesanu innsuaededunsdin
8nass winlududinlaenisiddusinemsses
5IME ST TanansUSuUTRuLaATeU
AgANSATUAN N1TUARUEREEINEIMNTUUY
Uu udaeslidindonddluszognilaieidia
| a £ 2 v o = P
wUukAzALIUBITN taSaudatiluRsauTius
= S T T "
Send1 “Jedudingnsnay

Table1 Raw materials and components of chemical and granular fertilizer mixed formula
Raw materials and components of granulated fertilizer
Total
Fertilizer mixed formula (% weight)
100 %
A B @ D E F
HOV 30 20 20 10 10 10 100
HOR1 15 15 40 15 10 5 100
HOR2 20 15 35 15 10 5 100
HOR3 35 15 20 15 10 5 100
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A = Ratio between Major nutrients (70 %)/secondary nutrients (20 %)/micronutrients

(10 %) by chemical fertilizer, B = Powder

of compost with high nutrients, C = Soil

amendment, D = compost of herb plant mixed with herbal extract liquid, E = Bio-liquid

hormones, F = Bio-liquid fertilizer with EM

HANIINAABILATIATAINE

1. @anniioMATEnI IR UNg¥AAY
2560 faounguAN 2561 Teauinl, Usuau
theuwazautudinivsiode Tnesuradoya
namiaudgnninguazuimsimamilo
nowa1Y Jwrinfiwalan waznsugnileuinel
nsvnTIAIALaIrTYsRalasdAL Tenseungy

400.0

¥ '
=] aa o

WUATYITIAE WU SEMIRBUNE NIAN 2560

fudeungunian 2561 flguvniiadugegn
33.8 asrniwalTun, saumgiliadesan 23.4 as
walded, Usinanduede 109.7 Sodiuns
uaraTutuduivsiode 73.8 - 78.8 Wodifud
dawndeusgluanmuniliduguassasenis
L3 AUlRUR RN (Figure 1)
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Figure 1 Weather conditions, monthly from May 2017 to May 2018
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2. wamsiasgidy wui Jewadl (15-
15-15) {570 N gean Wefiarsaniemzlungy
voatstudfingnsnanudmuin s1glulnsiau
s3gean laun Jg HOR3, HOR2 uag HOR1
ANy lefiansaunnan1TIAsIEYsTg

lulasiauudomud ngutethusiagnana s
lulasiaumuuSunanudssnisvesie lned
579 N 587319 2.55 - 2.80 % e Junauann
5’aamamqmﬁ7‘iwmﬂ%maLLazLﬂuLﬂmmaﬁﬁm
lunsiungnsde (Table 2)

Table 2 Analysis of fertilizers used in this experiment

Fertilizers
Properties
15-15-15 HOV HOR1 HOR2  HOR3

Major nutrients N % 15 2.55 2.65 2.71 2.80
P % 15 1.44 1.62 1.75 1.85

K % 15 10.29 10.54 10.73 10.97

Total % 45 14.27 14.82 15.18 15.62

Secondary nutrients Ca % 1.99 2.14 2.40 2.87
Mg % 1.11 1.36 1.48 1.54

S % 0.75 0.92 1.14 1.21

Total % 3.86 4.42 5.02 5.62

Micro nutrients Fe (ppm) 1.35 1.79 2.35 2.46
Cu (ppm) 44.47 47.33 49.66 53.72

Zn (ppm) 139.73 15528  189.62  203.17

Mn (ppm) 254.06 27236  281.78  298.55

Bo (ppm) 30.33 33.55 35.85 37.52

Total % 0.05 0.05 0.06 0.06

Organic matter OM % 1.13 1.20 1.44 1.51
pH (1:1) 8.14 6.43 7.35 7.68

EC (1:5) EC (us/cm)

67.31 66.25 63.44 61.12
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3. HAMIAATWIRUABULALYIINITVARBY  FNUN ANEVRINTNARBINUI NITIETLEYY
wud Audildlunsneaeadudulunvamesineg - Judingasuan full pH Junans Sunsedng
H v o v a 1% 1 1Y) =
unenlddnesvetnuasnsnlvnandnugs  (OM) eglusedudiunans audisgaUiunais

v N a A =~ & ' & a o 6 N
9199 10 U Audl pH 8.53 Ianuluanegen  AnaANveRueglusyiumun 519 WLy
duvseing (OM) 0.925 % aglusysiusn AN gaTu (Table 3)

WNYeIR (EC 1:5) 70.85 us/cm oglussiu

Table 3 Analysis of physical and chemical properties of the soil before and after planting

Before After the experiment

Properties the TO T1 T2 T3 T4

OPMiMeNt control 151515 HOR1 HOR2  HOR3

Major nutrients N % 1.05 1.20 1.50 1.53 1.65 1.76
P % 0.38 0.42 0.45 0.49 0.58 0.74

K % 1.14 1.25 1.36 1.46 1.74 2.21

Total % 2.58 2.86 3.31 3.48 3.96 471

Secondary nutrients  Ca (ppm) 695.10 675.7 653.2 1364.40 1543.20 2184.70
Mg (ppm) 153.14 157.71 196.23 373.27 446.45 491.45
S (ppm) 3400.00 3900.00 4800.00 5800.00 6300.00 6500.00
Total % 0.42 0.47 0.56 0.75 0.83 0.92

Micro nutrients Fe (ppm) 1030.00 1580.00 3900.00 1080.00 1213.00 1531.00
Cu (ppm) 1.02 1.12 1.14 1.96 2.90 4a.75
)

Zn (ppm 39.69 49.58 52.29 67.41 76.23 11277
Mn (ppm) 33.54 33.82 39.80 85.22 14194 163.23
Bo (ppm) 0.19 0.25 0.35 1.38 2.06 3.75
Total % 0.11 0.17 0.40 0.12 0.14 0.18
Organic matter OM % 0.93 1.53 1.96 2.17 2.31 3.03
pH (1:1) 8.53 8.57 8.28 7.62 7.46 7.21

EC (1:5) EC (us/cm) 70.85 70.83 70.16 67.14 63.16 62.23
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4. Han193LAT1891 519 M huluiy

WU naun1snaaedluiyisnne1nsuan

334 1.50 % SIINITIONTIU 0.37 % 817

DIMILETUTIN 0.07 % AYUSINITNAGDINUIN

Tuiiviismersvansingean loun nssuise

T4, T3, T2, T1 UagTO MUAAY 51001115584

T3gen A N3N T4, T3, T2, T1 uae

TO AUERY 5190 MTHASUTINGER Lou

n55UAS T4, T3, T2, T1 way TO Audsu

(Table 4)

Table 4 Analysis of chemical properties of the leaves before and after planting

Before After the experiment
Properties the TO T1 T2 T3 T4
experiment  Control 151515 HOR1 HOR2 HOR3
Major nutrients N % 0.96 1.08 1.42 1.40 1.52 1.53
P % 0.11 0.13 0.13 0.15 0.17 0.18
K % 0.43 0.51 0.52 0.63 0.67 0.73
Total % 1.50 1.72 2.07 2.18 2.36 2.44
Secondary nutrients  Ca (ppm) 168.14 190.87 196.62 539.36 566.92 746.37
Mg (ppm) 11092 11235 11390 164.05 170.29 171.99
S (ppm) 90.00 110.00 140.00 160.00 150.00 170.00
Total % 0.37 0.41 0.45 0.86 0.89 1.09
Micro nutrients Fe (ppm) 4375 58.76 63.07 101.44 11532 171.51
Cu (ppm) 0.01 0.02 0.02 1.20 2.20 243
Zn (ppm) 20.65 20.98 30.49 40.79 50.20 80.10
Mn (ppm) 10.19 10.17 10.60 40.44 60.80 80.54
Bo (ppm) 0.18 0.20 0.34 0.45 0.49 0.54
Total % 0.07 0.09 0.10 0.18 0.23 0.34
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9adf wandliiiiugl samemIndn 519
9115704 karsmesiasululuiviiunuim
dAgyRan1sa319duIIans (Dry matter) waz
Usinomewdeiaraneihl (T5S) vasmanzsing
(Table 5)

Table 5 Analysis of dry matter of leaves and total soluble solid of the fruit

Treatments Dry matter (g) TSS (% brix)

TO (Control) 491 c 18.0 e
T1(15-15-15) 5.22 bc 18.3 d

T2 (HOR1) 5.27 bc 19.1 ¢

T3 (HOR2) 573 b 20.2 b

T4 (HOR3) 6.76 a 21.5a
F-Test * *

% CV 12.94 7.42

* = Significant difference at probability level 0.05

ayUnanIsAnen

N35178 T4 (HOR3) dinsagausunidans
(Dry matter) S[,uluﬁwmﬁqﬂ 6.76 g UTUA
vowudetaranetild (155) Tunauziagsdign
215 % brix wagnsaislunguiedudngns
Nay (T2, T3, T4) fauansliiiudn finnsazay
dunidansluluiivannndt nssuisludeiad
(15-15-15)

AnAnIIuUTENA

VYUBUAN AN TUNNINY LNYAINS
Y1IEUNEN U1ULIvey druatiunang
guneimes Jminfiwalan Nivieuewaswn

1 = Y & a v

aunzshaeldiluulaide uazveveauam
WeUuRNITINeIMmEns uninedeuding
WgnvauasaIssa NYelinisideluasell
] v Y =
dnsalaseh
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