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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

s
Aav aa &3

alygoned tasanln uaz iANA dunuum

Natthapong Pechampai and Pumisak Intanon’

AAATTAINEIFARSNITNYAT ANZNBASAANSNSNEINTETTUTRRarAWINGDL WTIne1dauLsms wwaglan
65000

Agricultural Department, Faculty of Agriculture Natural Resources and Environment, Naresuan University,
Phitsanulok, 65000

* Corresponding author: pumisak_intanon@hotmail.com

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)

UNAnge

msfinuiinguszasdiiiodnudvinavetethusiagnanan (HO) uazilewd Aifinaonis
avauduvidasilunerUiinauvewudefiazansthld (T5S) vemanzaiag anmanisAnyInud
{oiidisnm N, P uaz K gegn léud Jeed (15-15-15) diefinsanamiglunduuesdeiufiagns
HALLAINUTY 519871115 N, P Uz K 5iugegalu HOR3 519@1v350953gegnaly HOR3 Lag
519N TETTINgegaly HOR3 n3sudBiisl 59 N, P uaz K geaeilufu léun T4 (HOR3)
51N ITRIgEntuAY Lakd T4 (HOR3) uwarsimemnsiasuasanluiu lawn T4 (HOR3) nssuis
il 579 N, P uag K geanluly léun T4 (HOR3) 579emnssesgeanlulu léuA T4 (HOR3) uas
swemsEsuasatulu lown T4 (HOR3) mamsingvimsagaudunsdanstuluiviasUsunm
youdaftavanetile (TSS) vewauzaine wui Tufiedl Dry matter gegnlu T4 (HOR3) 6.76 g
AnauulunaNeaEsgaty T4 (HOR3) 21.5 % brix agnalifedAgyvneads uandliiuii
5WOMNIUAN 51905589 UazsmemsiasululuisiiunuimdrAgsontsaiiadunidans
(Organic matter) kagANNIU (Sweetness) VoINANLI waNFNaElitsdAgyNI9adaiv
nssu3sBug ailiosnnndflunguisdudagnanay smewnsiinruaunationsedunis
Wiiiule Tuitvinisagaudunidansunn laes1nemsmin 5190115709 WaYs19RIMISIATY
Tulufiedunumdndaysenisasrdunidansnieluresiivuardndetemsanunasiiadaenms
ugna Tnsansevnsgnandedluluguesinnia Gadnlugjfethmaglasa
Frddey: Jeduifingnanan msazandunidans Annumu Yiinamesdaiiaraneild
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A1t

uzshehmenlidnes fuvawdniidday
oA damrindivaslan inwsysel uasswdin uay
any3 lnglangdunaTmes unaiiuugusg
Fiafivaylan fndundnuzsisinonliianes
dseenludszmaduegraduszuy viiledl
Foudodlrsaluidminegluvnsi wasdu
angnvaniseladigussmadnuuinn S
naemal uazdieanlugunrinaanuasualsl
wUs3U Ineinwasnsdulnginislddeniiilu
Fruann (Uszanad 90 % vestdieantiun)
ilensuanuzaisluggnIaLaz NsHARNII
wangg lnelanzgns 46-0-0, 21-0-0, 15-15-
15, 13-13-21 waglddoanTunueigvosiu
ugsins Fovilsiszuunisudnlaidedu nunsns
fsuuanudeiniivavansiaiigannltunsan
uzaiag wagviliAudonan ity wandn
U3 IAAMN T UTinaiauviulusazaig
anshas Saesdinsmasouianntetiusiagns
waw (HO) Tinorsmemnsiisuluvesiiaiia
16 wlnunanfuAMIEIIuUselon (EM)
vianeviin nauiuansarinasulng ansuTuann
Au ansiaSugiduiulsaiguararsdunse
Jasiulsauazunamaneiadlinielude
Weaiu uadmuRunIsUanUaeusigeInis
bidinaaudfdudvazaned lnemunans
ﬂa%mﬁmqmmau (HO) Aifiuszavaam 3 gas
anlgvegeuiiunging Japkaew and Intanon,
2010.) LﬁaﬁﬂmSm'ﬁwamaqﬂaﬁmﬁmqmmau
(HOR) waw il nasionsazanduvidans
TuluuarUiamesuderiazanoild (159) ves
AGHEFN
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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,
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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)

[y =

sEAUANLLTBNU 95 %

<

snsuandetuilingnsney

[e))]

+

£ 1 @ = 1
augnsdedudngnsnan welsanis

WIAulanuie ven waglu 91U 1 ans
(HOV) el difunnssasisinsdnnisiouay
zﬂmﬂa%mﬁﬂqmmau \ialsen1seanaen Anka
YPIGVLIAYBIHA LATIUNANEN $11M 3 g0
(HOR) fisgfuanuidutuvasasuanaiaiu
3 syduie SeaUM, sedunans, JLAUEN 1130
A5 HOR1, HOR2, HOR3 swdffu Gty
uinnssulmindaiteidugnsiamefis Taonns

a

o A o I [ ¢
ﬁ?u’lmﬁ’]@!@’]ﬁ’]i%ﬁ]%ﬂu UINFUAUYAUNTY

q

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)

350.0

300.0

250.0

200.0

150.0

100.0

50.0

0.0

Aug. Sep Oct.

= Amount of rainfall (mm)

.......

Lowest average temperature (°C)

Feb.

Nov. Dec. Jan. Mar. Apr. May.

« =Highest average temperature (°C)

= = Relative humidity (%)

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
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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)
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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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The Cape gooseberry Production in Substrates Culture
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Abstract

Study of substrate culture on growth rate and productivity of cape gooseberry in
hydroponic system. The experiments was conducted at Division of Pomology, Faculty of
Agricultural Production, Maejo university, Chiang Mai province, were carry out of area 300
meter above sea level. There were separated in two experiments. The experiment 1 was
evaluate the cape gooseberry seedling in 8 different substrate compositions, including
coconut coir washed with calcium nitrate, coconut coir washed with water, coconut coir,
coconut chip washed with calcium nitrate, coconut chip washed with water, coconut
chip, sand, and rice husk charcoal. It was found that the growth rate of cape gooseberry
was planted in coconut coir washes with calcium nitrate was heigh of the tree as 78.22
cm and the canopy diameter of 44.80 cm. And also cape gooseberry were grown in
coconut chip washed with water and coconut chip washed with calcium nitrate were
significate difference in other treatments as 4.43 and 4.38 g. respectively. In the experiment
2 was studied on the best of substrate culture from experiment 1 and mixed one, including
coconut coir, coconut chip, sand + coconut coir (1:1), sand + coconut chip (1:1), sand +
rice husk charcoal (1:1), rice husk charcoal + coconut coir (1:1), rice husk charcoal +
coconut chip (1:1), coconut coir + sand + rice husk charcoal (1:1:1), and coconut chip +
sand + rice husk charcoal (1:1:1). The result showed that cape gooseberry planted in the
ratio of substrate culture of sand + rich husk charcoal (1:1) in the first month was height

of tree as 15.12 cm and canopy diameter as 15.5 cm. For the growth rate in second month
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after planted, there was no difference of the height and canopy diameter of all treatments.
The highest of berry weight was planted on sand + coconut ship (1:1) was 6.31 g, which
no significantly different from that of coconut coir + sand + rice husk charcoal (1:1;1) and
sand + coconut coir (1:1) were 5.89 and 5.42 ¢ respectively.

Keyword: substrate culture, Cape gooseberry
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AUAMANYBINANTANTUI M9 INUgN
2 \feuszisusonaendana fufiugnluniy
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Effect of substrate culture on growth rate of cape gooseberry tree

Plant high (cm)

Plant canopy (cm)

Treatment

Month 1 Month 2 Month 3 Month 2 Month 3
Coconut coir wash with calcium nitrate  12.22 a 4855 a 78.22 10.95ab 44.80 a
Coconut coir wash with water 7.00ab 40.70 abc 71.20 10.80 ab 42.10 a
Coconut coir (unwash) 7.45ab  38.30 abc 65.70 10.10 ab 42.60 a
Coconut chip wash with calcium nitrate 6.35ab  32.33 bcd 74.22 995ab  28.33 bc
Coconut chip wash with water 590ab 29.11cd 71.44 8.00 b 27.77 bc
Coconut chip (unwash) 510b  2533d 7322 8.00 b 26.88 ¢
Sand 730 ab  36.30abcd 68.20 11.85a 37.80ab
Rice husk charcoal 8.95 a 4380 ab  76.50 1235a 4090 a
CV (%) 339531 222611  28.0759 24.72 22.20

ns = Not significant difference, ** = Significant difference at probability level 0.01
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Table 2 Effect of substrate culture on berry size and berry quality of cape gooseberry

Berry weight (g)

Berry Length (mm)

TSS
Treatment With  Without .
Diameter Length  (°Brix)
husk husk
Coconut coir wash with calcium nitrate  3.36 ¢ 3.21 ¢ 17.78 d 1727 cd  14.03 ab
Coconut coir wash with water 327c 312c 1798 d 16.90d 1340 b
Coconut coir (unwash) 370 bc 353bc  1852cd 17.85bcd 14.25ab
Coconut chip wash with calcium nitrate 4.55a  4.38 a 20.26 a 18.71ab 14.18 ab
Coconut chip wash with water 464a 4433 19.85ab 19.11a 14.46 ab
Coconut chip (unwash) 368 bc 353bc 18.17d 18.26 abc 14.38 ab
Sand 4.28 ab 4.07 ab 19.48 abc 17.90 bcd 14.01 ab
Rice husk charcoal 414 ab 395ab 18.97 bcd 17.84 bcd 14.65 a
FTest * o * * o
CV (%) 24.88  24.01 9.86 8.7 6.20

** = Significant difference at probability level 0.01
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Figure 1)
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Table 3 Effect of substrate culture on growth rate of cape gooseberry tree

Plant high (cm) Plant canopy
Treatment

Month 1 Month 2 (cm)
Coconut coir 11.00 b 56.10 14.00 ab
Coconut chip 13.40 ab 55.60 13.60 ab
Sand : coconut coir (1:1) 12.90 ab 55.70 13.80 ab
Sand : coconut chip (1:1) 13.30 ab 51.90 13.40 ab
Sand : rice husk charcoal (1:1) 15.12 a 57.90 15.50 a
Rice husk charcoal : coconut coir (1:1) 12.7 ab 57.90 13.50 ab
Rice husk charcoal : coconut chip (1:1) 13.50 ab 54.30 13.00 b
Coconut coir : sand : rice husk charcoal (1:1:1) 13.20 ab 58.40 14.11 ab
Coconut chip : sand : rice husk charcoal (1:1:1) 13.50 ab 56.80 14.60 ab
F-Test ** ns *
CV (%) 20.09 15.93 16.01

ns = Not significant difference, *, ** = Significant difference at probability level 0.05 and

0.01, respectively

Table 4 Effect of substrate culture on berry quality of cape gooseberry

Berry weight (g)  Berry Length (mm)

TSS

Treatment With  Without -
Diameter Length  (°Brix)

husk husk

Coconut coir 4.25cd 4.05cd 19.3d d 1874 bc 14.40 bc
Coconut chip 4.66 bc 4.43bc 2040 cd 18.77bc 14.71 bc
Sand : coconut coir (1:1) 566ab 542ab 21.81bc 20.03ab 14.30 bc
Sand : coconut chip (1:1) 659a 631a 2373a 19.75ab 14.48 bc
Sand : rice husk charcoal (1:1) 481 bc 4.60bc  20.77 cd 18.65bc 14.68 bc

Rice husk charcoal: coconut coir (1:1) 339d 3.25d 1756 e 1748c 16.00a
Rice husk charcoal: coconut chip (1:1) 5.65ab 538ab  21.77bc 1994ab 14.96 ab
Coconut coir: sand: rice husk charcoal (1:1:1) 6.23a 589 a 23.02ab 20.40a 13.63c
Coconut chip: sand: rice husk charcoal (1:1:1) 4.77 bc 4.58 bc ~ 20.06 d 1880 bc 14.40 bc

CV (%) 2191 2282 8.84 7.80 6.00

** = Significant difference at probability level 0.01
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Figure 1 Fruit characteristic of cape gooseberry with different sub-state culture, including

coconut coir (T1), coconut chip (T2), sand : coconut coir 1:1 (T3) sand : coconut
chip 1:1 (T4), sand : rice husk charcoal 1:1 (T5), rice husk charcoal : coconut coir

1:1(T6), rice husk charcoal : coconut chip 1:1 (T7), coconut coir : sand : rice husk

charcoal 1:1:1 (T8) and coconut ship : sand : rice husk charcoal 1:1:1 (T9)
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Abstract

The selection of potato trial varieties in Northern Thailand was conducted at Chiang
Mai Agricultural Research and Development Center (CMARDC), Chiang Rai Horticultural
Research Center (CRHRC) and Tak Agricultural Research and Development Center (TARDC)
in 2017 - 2018. All experiments were laid out using a randomized completely block design
RCBD with 3 replications and 9 treatments (YS 202, 203, 301, 304, 401, 506, 603 and
Atlantic and Spunta). Variables reflecting the performance, quality and resistance to
disease were recorded. Findings show that YS203 at CMARDC, CRHRC and TARDC yielded
a greater number of tubers per plant (15, 14 and 10 tubers per plants, respectively), tuber
weight per plant (688, 362.7, 268.7 g, respectively), and total yield (5,198, 2,739 and 2,030
kg/rai, respectively) than Spunta and other varieties but lower than Atlantic at CMARDC
and TARDC. In terms of quality attributes, total solid content of Y5202 at CMARDC, CRHRC
and TARDC was 22.7, 21.2, 18.6 %, respectively. However, YS203 at TARDC and CRHRC
was found to be consistently firmer (0.87, 0.85 N, respectively) than those of Spunta and
other varieties. Findings also showed that total tuber weights per plant were positively
correlated with total solid and total solution solid content. Overall the findings suggest
that out of all of the varieties grown included in the trials, varieties YS203 and YS202
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were the best for processing. Further investigation on the selection of potato trial varieties

for late blight resistance, nutritional quality, satisfaction of farmers and consumers, and

marketing acceptance should be conducted in the future.

Keywords: Trial varieties, yield, quality, potato

Introduction

Potato (Solanum tuberosum) is the
important economic crop in the northern
part of Thailand because the farmers’
income from planting potato per crop per
hectare is approximately 2,679 - 4,464 USD
(15,000 - 25,000 Baht/rai) (Wongmetha,
2017). In 2016, the total potato planting
area showed more than 7,011 hectares
(43,818 rai). The total production was
142,303 tons with the average vyield of
19,712.6 tons/ha (3,154 kg/rai) (Office of
Agricultural Economics, 2016). Normally,
potato is grown after harvesting rice in
paddy fields in the cool season. The main
planting period is in November-December
which will be harvested in February-March.
In the rainy season, potato cultivation is in
highland areas with two different plantings
periods, in April-May and July-August which
will be harvested in August-September
and October-November, respectively
(Kittipadakul et al., 2016; Office of
Agricultural Economics, 2016).

There are two main varieties in
Thailand, Spunta for fresh consumption and

Atlantic for processing (Wongmetha, 2017).

Thai farmers used to plant Bintje, Kennebec,
Donata, Baraka and Mirka varieties but most
varieties were not suitable for planting in
the northern part of Thailand (Kittipadakul
et al,, 2016). At present, the farmers and
companies look for different potato
varieties which give high yield, high quality,
and disease resistance to late blight, viruses,
bacteria and scab, for fresh consumption
and processing (Wongmetha, 2017). Then,
CMARDC imported new potato varieties
from Yunnan Academy of Agricultural
Sciences (YAAS) in 2015 to select of potato
varieties in northern part of Thailand. These
varieties give high yield, high total solid
content, creamy-white fresh pulp and late
blight resistance.

The objective of this study was to
identify new potato varieties for processing
and fresh consumption with high yield and

high quality in the northern part of Thailand.

Materials and Methods
Plant material

Seven potato varieties including Y5202,
YS203, YS301, YS304, YS401, YS506 and
YS603, and two check varieties (Atlantic and



Spunta) were used in the trial. The tubers
were harvested about 90 days after planting
(DAP) or when the plant’s foliage or vines
died back. The tubers were graded for
uniformity, size and shape. Yield
components, quality attributes and disease
evaluation were recorded. Ten tubers from
each variety were selected for quality

attribute evaluation.

Varietal treatments

The pre-basic seed (G0) potato of nine
varieties (treatments) with uniform size was
planted during the cool and dry seasons
(November, 2017). The plot size was 2 x 6
m for each replication. The pre-basic seeds
were planted using a spacing of 90 x 20 cm.
Compost and dolomite were incorporated
to the soil before planting GO with 200 kg/
rai and 200 kg/rai, respectively.

NPK fertilizers (15-15-15) and NPK (13-
13-21) were applied at the rate of 100 kg/
rai for basal dressing. After that, urea (46-0-
0) at the rate of 12.5 kg/rai was applied
twice at 30 and 45 days after planting. The
cultural and management practices i.e.
hoeing, weeding, irrigation and spraying for
insect pest and disease control were carried

out uniformly for all treatments.

Yield performance
Total yield (kg per rai), the number of

tubers per plant were recorded for each

9. WannssuNisINuns 1(2):23-30
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variety. Tuber weight per tuber and tuber

weight per plant were recorded.

Quality attributes

Total solid content (TSC) was measured
using a specific gravity method using
samples of 3.63 kg each (Vakis, 1978). The
percentages of solid content was calculated
from the specific gravity (Murphy and Goven
1959) as follows:

Solid content (%) = -2.86 + 47.1 U

U = (5G-5)/G

G = specific gravity (SG)

SG = weight of tuber in air/ (weight of
tuber in air — weight of tuber in water)

Total soluble solids (TSS) were
measured using a digital hand refractometer
(Atago Pocket refractometer PAL-1) with
results expressed in °Brix. Measurements
were taken from three pieces of the ventral
shoulder, middle and beak of tuber slices.

Firmness was measured using a fruits
hardness tester (Nippon Optical Works FHR-
5)and a 5 mm-base diameter cylinder type.
Firmness of the tubules were measured in
three different areas. The readings were

averaged and recorded in newton (N).

Statistical analysis

The experiment was laid out using a
randomized completely block design
(RCBD). Nine treatments with three

replications were evaluated for yield
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performance and quality attributes. Mean
comparisons were made using the Duncan’s
multiple range tests (DMRT) at p<0.05.
Statistical analysis was carried out using the

SAS program

Results and Discussion
Yield performance

The total number of tubers per plant
from Atlantic variety in CMARDC, CRHRC and
TARDC research stations (16, 11 and 12 tuber
per plant) was not significantly different from
YS203 variety (15, 14 and 10 tuber per plant)
and YS603 in CMARDC and TARDC research
sites (15 and 10 tuber per plant), but was
significantly different from YS401, YS506,
Spunta and YS304, respectively (Table 1).

In CMARDC and CRHRC, the means of
tuber weight per tuber of YS401 (95.1 and
50.83 g, respectively) and Spunta (90.2 and
45.7 43.8 g, respectively) were not
significantly different from these of the
tuber weight found YS202, YS203, YS301
and YS501, but were significantly different
from YS603. However in the CRHRC and
TARDC research sites, the means of weight
per tuber of Atlantic (45.8 and 45.3 g,
respectively) were higher than those from
Spunta, YS301, YS202, YS301, YS203, YS506
and YS603, respectively (Table 1).

Mean of tuber weight per plant of
Atlantic was not significantly different from
YS301 in CMARDC research site, but

significantly different from CRHRC and
TARDC (184.7 and 114.7 g, respectively). In
addition, Y5203 was found to have the high
tuber weight per plant (688 g) in CMARDC
research station (Table 1).

Mean of tuber weight per 12 sq. m” of
Atlantic in CMARDC, CRHRC and TARDC (50,
20 and 27 kg, respectively) were not
significantly different from YS301 in CMARDC
(50 g) but significantly different in CRHRC
and TARDC (10 and 8 g, respectively)
including other varieties (Table 1).

Mean of total yield of Atlantic in
CMARDC and TARDC (6,624 and 3,549 ke per
rai, respectively) were not significantly
different from YS301 in CMARDC (5,198 kg
per rai) and YS203 in CMARDC and CRHRC
(5,198 and 2,739 kg per rai, respectively) but
was significantly different from Spunta and
other varieties (Table 1).

Potato yield vary among different
potato cultivars; soil type and temperature;
locations; cultural practices; maturity; post-
harvest storage conditions and other factors
(Sing and Kaur, 2009). Potato production in
northern Thailand is highly correlated with
climate and production constraints. The
climate is quite warm (14 - 29 °C in January
to 22 - 36 °C in April). Lowland (300 - 700 m
above sea level) potato production is
limited by temperature to one crop in the
dry winter months (November-March)
(Kittipadakul et al., 2016).
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Quality attributes

Total solid content (TSC) of samples
collected from Y5202 in CMARDC, CRHRC and
TARDC (22.7, 21.2 and 18.6 %, respectively)
were significantly higher than those of the
controls (Atlantic and Spunta) and other
varieties (Table 2). Moreover, percentage of
TSC in CMARDC was higher than those in
CRHRC and TARDC because which could be
that the weather in CMARDC was colder than
the other research stations. Therefore, potato
tuber accumulate starch and dry matter.
Starch is the major component of the dry
matter accounting for approximately 70 %
of the total solids (Sing and Kaur, 2009). This
is mainly determined genetically and thus
depends on the variety (BeMiller and
Whistler, 2009). Starch compositions (amylose
and amylopectin) are affected by the
cultivars and environmental factors
(production area, soil, climate etc.) (Bhat,
2015). Climate, soil and addition of fertilizer

Atlantic

Spunta YS202 YS203

all affect the growth and dry matter content
of the tuber (BeMiller and Whistler, 2009).
Total soluble solids (TSS) of YS603 in
CRHRC, CMARDC and TARDC (10.1, 8.2 and
4.9 °Brix, respectively) were significantly
higher than those of Atlantic, Spunta and
other varieties (Table 2). TSS and TSC were
positively correlated, and highly depended
on potato variety (Feltran et al., 2004).
Potato tubers from the Atlantic variety
from all three sites were found to be firmer
than those of Spunta and other varieties
but not significantly firmer than those from
YS603 (0.89 N) and YS203 in TARDC and
CRHRC (0.87 and 0.85 N, respectively) (Table
2, Figure 1). Because different varieties have
different enzymatically mediated
degradation changes in the cell walls during
maturity. The enzymes are pectin esterases
and polygalacturonases which might be
either synthesized, activated, or a
combination of both (Kays, 1991).

YS301 YS304 S401 YS506 YS603

Figure 1 The tuber shapes of each variety after harvest in 2018



9. WannssuNisINuns 1(2):23-30
J. Agri. Prod.

Table 2 The average quality attributes; total solid content (TSC), total soluble solid (TSS)
and firmness of potato varieties in CMARDC, CRHRC and TARDC, Thailand in 2018.

TSC (%)

TSS (°Brix)

Firmness (N)

Varieties
CMARDC CRHRC TARDC

CMARDC CRHRC TARDC CMARDC CRHRC TARDC

Atlantic  209d 167d 17.1c 6.4 b 53d 4d4dc 0.82 a 087a 087b
(Control)

Spunta 188f 165d 16.5d 43g 39f 35f 0.78 bc 0.82bc 0.84b
(Control)

YS202 22.7a 212a 186a 59de 54cd 4.1d 0.76 cd 0.83bc 088a
Y5203 220b 192b 175b 44g¢ 52d 26¢g 0.75d 085ab 0.87a
YS301 214c 160e 158e 53f 48e 47b 0.79b 084b 0.83bc
YS304 21.2c 165d 175b 6.0 cd 56c 26¢ 08la 080cd 084b
YS401 201e 17.6c 16.5d 62bc 62b 38e 077bcd 078d 081c
YS506 175¢ 158e 16.0e 57e 52d 26¢g 082a 083bc 085b
YS603 218b 165d 186 a 8.2a 10.1a 49a 0.77bcd 083bc 0.89a
F-test * * * * * * * * *
CV (%) 0.9 0.8 1.1 2.7 2.6 3.5 1.4 2.0 1.6
* = Significant difference at probability level 0.05

Conclusion Acknowledgments

Results from these experiment trials in
Northern Thailand show that the variety
YS203 had a better performance than Spunta
but lower than Atlantic, followed by YS202
for processing. Moreover, quality attributes
such as total solid content of YS202 and
YS203 has a high percentage of starch and
low TSS. Therefore, the findings suggested
that YS203 and YS202 varieties were the most
suitable processing variety for growing in

Chiang Mai, Chiang Rai and Tak provinces.
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Abstract

The purpose of this research was to determine the effectiveness of herbal chalk
formulas, the optimal distance of herbal chalk lines, and the optimal time of application
of herbal chalks on ant prevention. The prevention of fire ant (Solenopsis geminate) was
investigated using herbal chalk formulas including chicken’s eggshells, chicken’s eggshells
with kaffir lime, chicken’s eggshells with chili, and compare with the control. The optimal
distance and efficiency time of herbal chalk line was evaluated by drawing from the
center point of the food source at 5 to 30 centimeters for 15 - 60 minutes. The result
showed that all chalk formulas had prevented fire ants in range of 88.9 - 98.7 percent.
The chicken’s eggshells with chili (radius of 5 centimeters) was the highest fire ant
prevention with 98.7 percent for 60 minutes.

Keywords: Fire ants, Herbal chalk, Ant prevention chalk

unAnga
m9idenaiiinquirasdiitofnwusyavsnmusssednayulnslunistiostuun szesms
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nagouUseaniamlunistestuundulyl (Solenopsis geminate) SzonITiivianyauwas
ArunadissvesUszAnsnmnisesngrisveseanasulng 4 gas ldun gasund, graldents,
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gnadenlunznga uazgansilfonlinsn wWlsuiilsuiuyaauau lnenslnvedniisseeSaiiann
ANINANVBIUNAIBINIT 5 - 30 LWUFAUAT UazAnwINaIInTavedn AwMIA1 15 - 60 W
Han133Teuansliiuiwednnngnsiivssavsnmlunislesiuuals 88.9 - 98.7 wWesiiud lng

godngnsildonlaninlugnsnivszdninmgeanaunsadesiuualdtc 98.7 Wesidud Nsves
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Plaster Kaffir lime Chili

C D

Figure 1 Allingredients used to prepare the herbal chalks and protocol as A) add selected
ingredient, B) mix well, C) packed into the straw, D) peel it off when it dry
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W3n (CES) Wuiiissansidedifiusednsnm  wWedidwdansadeauuals 98.5 - 99 wWesidud
Tunisdesdiuuans 3 Yrananliusndadiu nu - duludadugnsiananfiannsatluldlunns
unlumeuesiiies 1 - 1.5 i Wedndu  Wawndely (Figure 3)

Table1 Numbers of fire ants reached the food for each herbal chalk treated for 15, 30,
and 60 minutes

Period Treatment

after use Control NES OES LES CES

15 minutes  79.67 +8.12 7.83+232°% 45+164°% 250+0.84° 1.00+ 00
30 minutes  76.00 + 14.06 8.83 +248° 4.83+0.75% 300+ 1.41°% 1.17 + 0.41
60 minutes  75.33 + 17.26 16.00 + 4.94° 983 +264° 533+ 121° 150 + 0.55

Statistic ns * * * ns

Remark ns = not significantly different, * = significanly different at P=0.05

Percentage
100 +

80
60 15 minute

40

30 minute

20

Control NES OES LES CES

Figure 3 The prevention percentage to fire ants when using different herbal chalk formulas
compared to control (not using chalk)
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Distance
30cm.
25cm.
20cm. W CES
Il LES
15 am.
| CES
10cm. W NES
5cm.
¥4
1 1 1 T 1

60 80

Prevention percentage

Figure 4 The prevention percentage of herbal chalks to fire ant at various distance from
5 - 30 centimeters from food source.
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Role of Glycinebetaine, Calcium and Potassium on Induction
of Heat Tolerance in Tomato Seedlings
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* Corresponding author: siriwat@mju.ac.th

Abstract

Supra-optimal temperature induces heat stress in plants which in turn affect quality
and quantity of agricultural products negatively. Induction of heat tolerance by exogenous
application of Glycinebetaine (GB) is an alternative approach which can alleviate the
effect of heat stress during plant cultivation. However, the mechanism of GB on induction
of heat tolerance is not well understood. This study investigated the involvement of
calcium on the mechanism of GB using calcium channel blocker, Verapamil (VP), and
potassium channel blocker, Tetraethylamlmonium Chloride (TEA) and tomato seedlings
as a plant model. Results showed that tomato seedlings received foliar application of
GB had higher photosynthetic rate, stomatal conductance, maximum quantum efficiency
of PSIl, quantum efficiency of PSII fresh weight and dry weight than the control received
only water. Moreover, application of GB resulted in lower amount of Malondialdehyde
and percentage of ion leakage of leaf tissue when compared to the control under heat
stress condition. Application of either calcium or potassium channel blockers negated all

the positive effects of GB. Results implied that the mechanism of GB-induced heat
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tolerance could be associated with the change of cellular concentration of calcium and
potassium.

Keywords: Glycinebetaine, Heat stress, Calcium
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Figure 1 Gas exchange parameters of tomato leaves after 14 days of the experiment (A)

Net CO2 Assimilation or A (B) Stomatal Conductance or 9, Different letters indicate

significance difference between treatments in the same environmental condition
analyzed by DMRT (P < 0.05). Error bars indicate standard error (n = 6).
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Figure 2 Chlorophyll fluorescence parameters of tomato leaves after 14 days of the
experiment (A) Maximum Quantum Efficiency of PSIl or FV/Fm (B) Quantum Efficiency
of PSllor @PS”. Different letters indicate significance difference between treatments
in the same environmental condition analyzed by DMRT (P < 0.05). Error bars

indicate standard error (n = 6).
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Figure 3 (A) Malondialdehyde or MDA (B) Percentages of ion leakage of tomato leaves after
14 days of the experiment. Different letters indicate significance difference

between treatments in the same environmental condition analyzed by DMRT (P
< 0.05). Error bars indicate standard error (n = 6).
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Figure 4 Growth of tomato plants after 14 days of the experiment (A) Fresh weight and (B)

Dry weight. Different letters indicate significance difference between treatments
in the same environmental condition analyzed by DMRT (P < 0.05). Error bars

indicate standard error (n = 6).
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Abstract

The objectives of the study were to investigate: 1) farmer’s adoption of technology
for dry-season rice production; 2) factors affecting to farmer’s adoption of technology;
and 3) problems and suggestions of the farmers about dry-season rice production in
Kheuang municipality, Chiang Khong District, Chiang Rai Province. A set of questionnaires
were used for data collection from 237 farmers who produce dry-season rice. Obtained
data were analyzed by using descriptive statistic (frequency, mean, percentage, standard
deviation) and inferential statistic (enter regression analysis).

Results of the study showed that most of the respondents were male, 55 years old
on average, elementary school graduates, and married. 2.17 rai of dry-season rice
production area on average, total income earned from dry-season rice production 74,206.7
baht on average, an average debt of 127,333.3 baht per household, 2 household workforce,
and most farmers are members of agricultural institutions. The farmers contacted
agricultural extension staff once a year, perceive information on dry-season rice production

from media though television and radio, 12 years of dry-season rice production experience,
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the farmer participated in agricultural training/educational trips three a year. The farmer’s
adoption though dry-season rice production technologies, all the average on a highest
level. The factors affecting to farmer’s adoption dry-season rice production technology
in a positive statistically significant, including the age of rice production area, amount of
debt and number of receiving agricultural information; and negative statistically significant,
including income from dry-season rice production and dry-season rice production
experiences.

The following were problems encountered of dry-season rice production: 1) lack of
knowledge in long-term drought management; 2) intensifying and extending the outbreak
of diseases, weeds and pests in rice; and 3) responsibility for higher rice production costs.
Therefore, the farmers suggested to the government agencies in following: 1) should
support important production factors such as quality rice seed and materials for
maintenance soil and rice plants; 2) should organize training program on cost reduction
in dry-season rice production, especially in the process of preventing and eliminating
weeds and pests; and 3) should encourage the dry-season rice production by focusing
on the participation of farmers in formulating plans and creating more projects.

Keywords: farmer’s adoption, dry-season rice production technology, Chiang Rai province
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Mean, standard deviation, and farmer’s adoption level of dry-season rice

(n=237)
Adoption of Dry-Season Rice Production X S.D. Adoption
Technology of Farmers Level

Preparation of Area 4.97 531 Mostly
Production’s Care 4.87 1.13 Mostly
Harvesting and processing 4.58 1.69 Mostly
Marketing and Selling 4.36 1.69 Most

Total 4.70 1.62 Mostly

Remarks: Mostly = 4.51 - 5.00 Most = 3.51 - 4.50
Lowest = 1.00 - 1.50

Low = 1.51 - 2.50

Moderate = 2.51 - 3.50
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Table 2 Ananalysis of factors affecting adoption of dry-season rice production technology

of farmers in Kheuang municipality, Chiang Khong district, Chiang Rai province

Independent variables

Dependent variable

Adoption of Dry-Season Rice

Production Technology of Farmers

B t Sig.
1. Sex .053 1.897 .059
2. Age .006 2.999 .003**
3. Education Level -.033 -1.104 271
4. Status 031 1.121 264
5. Dry-season rice production area .020 2.751 .006™*
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An analysis of factors affecting adoption of dry-season rice production technology

of farmers in Kheuang municipality, Chiang Khong district, Chiang Rai province

(Cont.)

Independent variables

Dependent variable

Adoption of Dry-Season Rice

Production Technology of Farmers

B t Sig.

6. Income earned from dry-season rice -2.999E-006 -2.317 021%*

production
7. Debt 7.167E-007 2.129 .034*%
8. Household workforce -.027 -1.494 137
9. Members of agricultural institutions .049 781 436
10. Contacted agricultural extension staff -.005 -.589 557
11. Perceive information on dry-season rice .003 2.000 .047*
production
12. Dry-season rice production experience -.009 -3.545 .000**
13. Participated in agricultural training/ -012 -1.571 118
educational trips

Constant 4.328 36.280 .000

R’ =.210 (21.0 %)

F=4.220

Sig. of F =.000**

Remarks Statistically significant level at 0.05 ~ Statistically significant level at 0.01
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Abstract

Seed coating is a process in which polymer are thinly coated around the seeds in
order to coat them with various types of active compound such as insecticide, fungicide,
and plant nutrients. In the present, seed coating technology has become the main method
of seed production process for trade and export. Therefore, the body of knowledge and
expertise in seed coating, coating formulations, and coating technology are trade secrets.
Nevertheless, seed coating has gained tremendous attention from involved sectors or
education institutions in Thailand. They have started to do research on it continuously.
This article presents the body of knowledge of seed coating, and seed coating methods
including sub-topics discussing important elements for successful seed coating process
particularly the information of seed coating equipment, seed coating substances or
polymers, and active compound. The author hopes that this article will be highly useful
for those interested in the topic and those who are learning about the topic for future
application.

Keyword: Seed coating, seed conditioning, seed enhancement
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 Pellet
~ matrix

Film-coat

Treatments and
additives

Figure 1 Show of a pelleted (left) and film coated (right) onion (Allium cepa) seed

Source: Murphy (2017)
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bed {3UNTIAILIIATIENTINTINTONTS
nszuen fanmavihaulagliudaiugaesdi
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flow) TNFuEN ntuasAfey (binder:
liquid or slurry) aggnUNIINUAIYBIFIY
nszvonfeaiuiusyuuilian Swihliube
flaeusiognarenszuenvesiaioandoulssy
asindeuiidawuogiaminaueynudn 1an
Tunsiadouidauszanas 30 - 60 Juni/ade
FJamuzanldsiuduudnvuindnauds
YWIANAN BNAIDEINTIY LWARTUTNGN WA
wziBowme Azt 1Wudu (Figure 2A)

(B) (@)

Rotary coater
Fillers: powder

Rotating pan

Binder:
liquid =

- - -

Fillers:

i Spray nozzle
W

Powder feeder

Figure 2 Show differenttypes of equipment for use in seed coating, Fluidized bed (A), rotary

coater (B) and rotating pan (C)
Adapted from: Pedrini et al. (2017)
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8n@AI0e1U Poly ethylene glycol (PEG),
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carboxy methyl cellulose (Na-CMC) 1Jugiu

3.2 wodwesiliavaneth (water-
insoluble binder) weiosnauiitesinunly
nausmfunguiiansnsoazaetld Tdun
Lactide-co-glycolide polymers Judu (Kadajji
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Aautvomediesilowy wasnndenld
Innnzandafianudidguinsenisiadou
winsiug Wefiansan Table 1 azmuin Tusas
seexiIa1 10 U (2009 - 2019) fs1ga1unisiy
ansideuvanewiinsaiusdaiugiuanmadiu
faansindeuluguveamediuoiuazarsindou
Tudansi Tnsansiedeuiildmusmaniily
Table 1 d@ulngdngnsrsaudeniudnia
Tunsiedeusiuivudniugiiy

Seed coating with polymer of several plants

Type of seeds

Coating polymers

Reference

Zeng and Shi (2009)
Zeng and Zhang (2010)
Zeng and Mei (2011)
Gesch et al. (2012)
Damasceno et al. (2013)
Castaleda et al. (2014)
Keawkham et al. (2014)
Colla et al. (2015)
Kaewkham et al. (2016a)
Sousa et al. (2016)
Korishettar et al. (2016)
Tu et al. (2016)

Kaewkham et al. (2016b)

Su et al. (2017)
Hansuri and Siri (2018)
Kangsopa et al. (2018)

Rice Chitosan

Soybean Chitosan

Cotton Aminopolysaccharide

Soybean Commercial product

Soybean Polyvinyl alcohol

Rice Ethyl cellulose

Cucumber Hydroxypropyl methycellulose

Wheat Commercial product

Cucumber Polyvinyl alcohol, Methyl cellulose

Vinhatico Polyvinyl acetate

Pigeonpea Commercial product

Cotton Sodium alginate, sodium dodecyl
sulfate, acacia

Cucumber Hydroxypropylmethyl cellulose,
polyvinyl alcohol, polyvinylpyrrolidone-
K30, polyvinylpyrrolidone-K90,
commercial product

C. korshinskii Polyacrylamide

Cucumber Polyvinylpyrrolidone (PVP-K90)

Lettuce Carboxymethyl cellulose

Cucumber Polyvinylpyrrolidone (PVP-K30)

Thanomkwan et al. (2019)
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Table 2 Seed coating with polymer and active ingredient of several plants

Type of
el Coating polymers Active ingredients Reference
Rice Polykote® Flowable Thiram, Rettinassababady et
Vitavax 200 al. (2012)
Pea Product of Seed Rhodamine B, Tian et al. (2013)
Science Center of safranine T
Zhejiang University
Soybean  Amphiphilic co- Thiram Kaushik et al. (2013)
polymers
Corn Collor Seed® He Red  Bacillus subtilis Junges et al. (2013)
polymer
Cucumber  Gelatine Riboflavin Sikhao et al. (2014)
Cotton Polykote® Thiram, Imidacloprid, Badiger et al. (2015)
Flowable thiram,
Vitavax 200
Soybean  Poly[poly(oxyethylene- Imidacloprid Adak et al. (2016)

300)-oxyglutaroyl],

Poly[poly(oxyethylene-

600)-oxyglutaroyl],

Poly[poly(oxyethylene-

1000)-oxyglutaroyl]
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Table 2 Seed coating with polymer and active ingredient of several plants (Cont.)

Type of
Coating polymers Active ingredients Reference
seeds
Cucumber  Polyvinyl alcohol Difenoconazole, Kaewkham et al.
carboxin, (2016b)
pyraclostrobin
Pigeonpea Incotec Pvt. Ltd.® Zn and Fe Korishettar et al.
nanoparticles (2016)
Cucumber  Polyvinylpyrrolidone  Gibberellic acid (GA),  Hansuri and Siri (2018)
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(IBA), Alpha-
naphthalene acetic
acid (NAA)
Lettuce Carboxymethyl Pseudomonas Kangsopa et al. (2018)
cellulose fluoresces 31-12,
Bacillus subtilis
Corn Starch-based Imidacloprid, Accinelli et al. (2016)
bioplastic Metalaxyl-M, A. flavus
NRRL 30797
Cucumber  Polyvinylpyrrolidone Rhodamine B, Thanomkwan et al.
(PVP-K30) curcumin, auramine O (2019)
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The Study of Chemical Fertilizer Application Rates in
Off-season Longan (Dimocarpus longan Lour.) Production
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Abstract

The study of chemical fertilizer application rates in off-season longan production of
“Daw” longan trees was conducted in the longan orchard at Pomology farm, Maejo
University, Chiang Mai province, from July 2017 to May 2018. The experimental design
was randomized complete block design (RCBD), 7 treatments with 5 replications. The
treatments 1 to 4 were the fertilizer formulae recommended by Thai Central Chemical
Public Company Limited formulae 1 to 4, respectively. The treatment 5 was the control
fertilizer formula. The treatment 6 was the fertilizer formula that longan growers practice,
and the treatment 7 was the ‘equal’ fertilizer formula. The results showed that there
were no significant differences among all the treatments in terms of flowering, fruit setting,
and yield, as well as the longan fruit quality parameters; of which including inflorescence
width, inflorescence length, number of inflorescence, fruit panicle width and length, fruit
panicle weight, and yield per tree. However, the number of fruits per panicle in the
treatment 6 gave the highest number of fruits per panicle (32.20 fruits), with significant
differences to the treatment 1, 3 and 7 (22.53, 24.25, and 23.39 fruits, respectively), but
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showed no significant differences to the treatment 2, 4 and 5 (26.70, 30.57, and 29 fruits,
respectively).

Keywords: Off-season Longan, Fertilizer application
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Table 1 Soil chemical properties at Pomology farm, Maejo University, Sansai district,
Chiang Mai province.
Property Value Level
pH 5.080 High acidity
Organic mater (%) 0.050 Very low
Nitrogen (%) 0.025 Low
Available-P (P, ppm) 2.830 Very low
Potassium (K, ppm) 28.000 Very low
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Table 2 Fertilizer formulae (N—PZOS—KZO) used in different growth stages of longanin each

treatment.
S Vegetative Flower induction  Fruit setting Pre-harvest

stage stage stage stage

T1 15-15-15 (pre) 9-24-24 9-24-24 9-24-24

T2 15-15-15 (pre) 9-24-24 13-13-21 13-13-21

T3 15-15-15 (pre) 12-24-12 12-9-21 9-24-24

T4 15-15-15 (pre) 9-24-24 12-12-17 12-12-17

5 16-16-16 8-24-24 15-9-20 15-9-20

T6 25-7-7 15-15-15 (pre) 15-15-15 (pre) 0-0-60

T7 15-15-15 15-15-15 15-15-15 15-15-15

mstuindeyaduiunsdsil sonendly
imsduin 20 Yesiedu lagAnuninsensn
dlefalaansuiinirefiaauazainuenn
YonaninlaainlautesuisUaretenandile
dlenenuiudiad wastusiuiutensndily
Favmasedy Yonadily vhnmsduia 20 Yo
sosu lussozfuionanan Tagauning
Yenadlofnansuiinirsfianuazaimend
donadnleannlaugeaudslatsdonaaile
snutusiuunadilesetouazdaiindn
Yonadle Usinauazannwmasan st
ihainuandadedu uaziinisqunagile
$1uru 50 wastedu Sufindoyathuiineg
dwthidn Yminuden uazdminide Teeld
W3eaduuURinea Trawiana aunteea
AMUETING AIINGINE AUNTIINER AL
g1NEN ANENNEN AuvuEen waz
aunuielneldnesidosmalilesuuy
fanea wavinUsunamesudiiiazaneiiile
(Total Soluble Solid, TSS) EPRIGEDY Digital

reflectometer M3ATIwNTRYE ANTUNS
TnedAs1gvinuuysusiu (analysis of
variance) U9HanN1SIAABIANLALUNSNAABY
WUU RCBD wazdin1siuSeutiisuanuunneig
AUN19a@iflanedsn1s Duncan’s Multiple
Range Test (DMRT)

NAN15IYBUAZIANT
N1599NADNLAZAIIAANE
misladeynnssiitvesanleusngg wui
laiflanuunnsnesiuvesuntenan wagduIu
Yonanante (Table 3) LANAILLANAIIAUNIG
abAeesliddAguesduIuNadetouadaly
wuinssAEflisuunasiedesnniignde Te
i1 32.20 nasedo Jaumnseiu T1 (22,53 ua
#9%8) T3 (24.25 Hasave) kay T7 (23.39 Wa
AoYe) ualiuanAeiu T2 (22.53 wanewe) T4
(24.25 nasioTe) uas T5 (23.39 warete) il
ileunanlussrinnmsasyivln Suua
Wa1atena Blveasae wazlinwuaaig
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nandnnanalosody nuilidanuwansnety
meadialunislddennnssuds (Table 5)

Table 3 Effect of fertilizer applications on inflorescence size, number of inflorescence,

fruit panicle size, number of fruit per panicle and fruit panicle weight.

Inflorescence No. of Fruit Panicle size  No. of Fruit
Treatment size (cm) inflores- (cm) fruit/  panicle
Width Length  cence Width  Length panicle weight (g)
T1 19.20 2556 228.40 13.41 24.51 22.53° 192.90
T2 19.85  26.35 151.20 15.34 2330  26.70"°  228.00
T3 2245  28.60 208.00 14.73 2579 24.25  209.00
T4 20.65  27.87 234.60 14.54 2557 30.57°  260.00
T5 19.53  28.07 263.20 15.04 2527  29.00™°  257.80
T6 21.16  27.87 232.20 16.22 26.56 32.20° 284.50
T7 21.28  26.99 196.20 14.03 24.19 2339 208.10
F-test ns ns ns ns ns * ns
CV. (%) 11.13  10.56 41.08 11.12 10.96 19.03 21.84

ns = Not significant difference, * = Significant difference at probability level 0.05

AMATWHANAR
YUINNE VUIALIAR AUNULURDNUAS
dy o 1+, 1% o aal
auvuileaile Mstddududleluynnssyis
wu lTNafaUUIANE YUIAIAATUAIUYDS
AUNTIE ALY UATAIINES FIUATIUNUN
“ X . o
Waen wazanuruiiaanty wuinludiainy
WANANNUNNEDR (Table 4) YsapnAaBINU
ULV Rai et al. (2002) Tneannasdnona
voadelulnsiau weanefauavlnunaidoy
wuitlifinasieaunimnandn dmtnaauas
Y .4 x ,
Jrunnasn wana1nd Khosumain et al.
(2013) lonannnstialulnsauunnnii 160 nSu
= ] a A a ~ ° %
w30 2 Wihvewnandnnggydeluasinayinli

YUIANE WINUNEALALUINUNLAIANAY dU
H o - & < a <
YIUNNES LUADN LUD LUAA LagUSUIUDILTS
Razaruule waalewdiatiukendiuvas
- X “ LY o X
Waen e wazdn wuINtvunee wWaen W
wazumnwas ludanunans1eaiunisana
Tunislddennnssuds duusunnueudan
U A Yo o+ Al ' 1
avaelivessalasudeynnssuisnulil
AMULANANIAUNI9EDR (Table 5) Fapaneiu
ASNAABIYRY Senanan et al. (2010) neneaana
Wide 0.5 w1 1 111 2 Wihves3nasge s
a = 9 a vy | a ¢
Mgeydeluiunandnuasnslilemueiinsen
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Table 4 Effect of fertilizer applications on fruit size, seed size, peel thickness and aril

thickness.
Fruit size (mm) Seed size (mm) Peel Aril
Treatment thickness thickness

Width Length Height Width Length Height (mm) (mm)
T1 2350 2569 2314 1095 1310 12.86 0.58 12.00
T2 2431 2661 2380 11.24 1331 12.87 0.61 12.69
T3 2375 26.15 2320 1085 13.17 1295 0.62 12.35
T4 2254 2478 2241 1137 1315 12.70 0.60 11.02
T5 2401 2643 2348 11.00 1324 12.74 0.64 12.53
T6 2405 2679 2387 1095 1335 1271 0.82 12.60
T7 2397 2633 2351 1099 1339 12.75 0.61 12.33

F-test ns ns ns ns ns ns ns ns
CV. (%) 4.18 5.17 437  4.63 3.27 5.85 31.71 9.98

ns = Not significant difference

Table 5 Effectof fertilizer applications on fruit weight, peel weight, aril weight, seed weight,
yield per tree and total soluble solid (TSS).

Weight (g) Yield/tree TSS
Treatment

Fruit Peel Aril Seed (Kg) (°Brix)

T1 8.39 0.91 6.23 1.24 38.69 21.42
T2 9.25 1.13 6.81 1.30 24.68 19.08
T3 8.75 1.02 6.51 1.21 46.28 21.68
T4 8.98 1.15 6.58 1.25 41.44 20.24
T5 9.19 1.12 6.80 1.27 44.25 21.20
T6 9.35 1.16 6.87 1.30 45.86 20.41
T7 8.95 0.98 6.70 1.27 32.86 20.80

F-test ns ns ns ns ns ns

CV. (%) 13.49 23.85 15.49 9.95 57.93 10.65

ns = Not significant difference
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Table 6 The amount of fertilizers (N_ons_KzO) each longan tree received in different

treatment.
Treatment N (g) PO, (g) K,O (g)

T1 910 1,382 1,382
T2 1,106 843 1,232
T3 1,049 737 1,209
T4 1,057 794 1,039
5 1,200 647 1,186
T6 962 647 647
T7 941 941 941
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Guide for Authors

Manuscripts submitted for publication should be of high academic merit and are
accepted on condition that they are contributed solely to the Journal of Agricultural
Production. Submission of a multi-authored manuscript implies the consent of all the
participating authors. All manuscripts considered for publication will be peer-reviewed

by at least 2 independent referees.

Submission checklist

Manuscripts submission must include title page, abstract, keyword, text, tables,
fisures, acknowledgements, reference list and appendices (if necessary). The title page
of this file should be include the title of the article, full name, official name and affiliations
of all authors and E-mail address for corresponding author. The total manuscript should

not exceed 10 pages.

Preparation of the manuscript

AWl manuscripts submission for publication in the journal should followed the

following guidelines:

1. Manuscript texts must be written using high-quality language. For non-native
English language authors, the article should be proof-read by a language specialist
before submission.

2. The manuscript text, tables and figures should be created using Microsoft Word.

3. If possible, all text throughout the manuscript should be used 15 pt ~TH
SarabunPSK except the title topic using 16-pt, otherwise, Browallia new would
be replaced.

4. Manuscript texts should be prepared as single column, with sufficient margin (2.5
centimeters for each side).

5. Abstract should not exceed than 300 words and provide only 4 key-words for

each manuscript.
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6. All measurement in the text should be reported in abbreviation, using metric
system.

7. Tables and figures should each be numbered consecutively.

8. Acknowledgments should be as brief as possible, in a separate section before
the references.

9. Citations of published literature in the text should be given in the form of author
and year in parentheses; (Pawin et al., 2012) or if the name forms part of a
sentence, it should be followed by the year in parentheses; Pawin et al. (2012).
All references mentioned in the reference list must be cited in the text, and vice
versa. The reference list at the end of the manuscript should be listed

alphabetically. The following are examples of reference writing.

Standard journal:

Shternshi, M., O. Tomilova, T. Shpatova and K. Soytong. 2005. Evaluation of ketomium-
mycofungicide on siberian isolates of phytopathogenic Fungi. J. Ari. Tech. 1(2): 247-
253.

Books/ Textbook:

Steel, R.G.D., J.H. Torrie, and D.A. Dickie. 1997. Principal and procedures of atatistic-
abiometric approach. 3" Editon. McGraw-Hill Publishing Company, Toronto.

Section in Books with Editors:

Kubo, T. 2003. Molecular analysis of the honeybee socially. pp. 3-20. /n: T. Kikuchi, N.
Azuma and S. Higashi (eds.). Gene, Behaviors and Evolution of Social Insects. Hokkaido
University Press. Sapporo.

Thesis:

Chantrachit, T. 1994. Anaerobic conditions and off-flavor development in ripening banana
(Carvendishii spp.). M.S. Thesis in Horticulture, Oregon State Universtiy.

Proceeding/ Conference:

Yamagishi, Y., H. Mitamura, N. Arai, Y. Mitsunaga, Y. Kawabata, M. Khachapicha, and T.
Viputhamumas. 2005. Feeding habits of hatchery-reared young Mekong giant catfish
in fish pond and Mae Peum reservoir. Precedding of the 2™ Internationl Symposium
on SEASTAR 2000 and Asian Bio-Logging Science. Kyoto, Japan. pp. 17-22.
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