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ABSTRACT

The purpose of this study was to develop granular organic fertilizer with
hormone mixed formula (HO) to efficiently increase mango production and effectively
improve the quality of mango fruits. This may help farmers reduce the amount of
chemical fertilizer used, which will decrease the cost of mango production, and also the
adverse environmental impact caused by chemical fertilizers. The utilization of HO to
nourish the trees will also improve crop ecology and promote sustainable crop
production. In the present study, 5 experimental models were arranged in RCBD with 4
replicates and 20 mango trees in total. The experiments were performed in the farmers'
plots of 10-year-old golden Barracuda mango trees, that have already produced fruits.
The plot size was 8 x 8 meters. For each experimental model, the fertilizers were
administered as follows: no fertilizer was added to the plants in TO{control), 15-15-15
chemical fertilizer was used in T1, HOR1 was applied in T2, HOR2 was utilized in T3 and
HOR3 was provided in T4. The mango trees were fertilized 3 times. First, 2 kg of HOV
was applied to each mango tree in all experimental models after the trees were pruned.
Second, 2 kg of fertilizer, specific for each experimental model, was provided to each
tree when leaves reached semi-maturity. Third, 1 kg of fertilizer, specific for each
experimental model, was added to each mango tree after the trees blossomed and
produced small mango fruits. The experiments were conducted between May 2017 -

May 2018 at Banmuanghom, Banklang Sub-district, Wangtong District, Phitsanulok



Province. The chemical properties of fertilizers and soil (before and after experiments)
were analyzed. In addition, analysis of the nutrients in the leaves was performed and the
amount of chlorophyll in plant leaves was measured. The growth rate, yield and vyield
component data were aiso collected.

Analysis of fertilizers indicated that chemical fertilizer (15-15-15) contained
highest levels of N, P, and K. Among HOs, HORS had the greatest total amount of major
nutrients, secondary nutrients, and micronutrients. Soil and leaf analyses revealed that
the highest total amount of major nutrients, secondary nutrients, and micronutrients were
found in the T4(HOR3) experimental model. Further analysis of plant leaves revealed that
the amount of chlorophyll and percentage of dry matter was highest in leaves from the
T4{HOR3) model as weli.

Vegetative growth analysis showed the highest canopy and trunk girth (circum
ference) growth rates in the T4(HOR3) model. However, the greatest number of new
branches was found in the T2(HOR1)} model.

The study of yield and yield components demonstrated that the mango trees
from the T4(HOR3) model had the highest number of inflorescences, fruits per tree, and
fruits that met the export quality requirement. in addition, the trees from the T1{15-15-15)
model bore the greatest number of rotting fruits(products that failed to meet the
marketing standards) per plant.

For mango fruit yield quality, the mango trees from the T4(HOR3) model
produced fruits with the greatest average fruit width, length, and weight, as well as the
highest mango yield (by weight} that could be sold per rai (12.90 ton/rai}. Additionally,
we found that the sweetness in mangoes was also highest in T4(HOR3, 21.5% brix).
These factors resulted in the highest profits in the T4 model (HOR3, 307,207 baht/rai)
which was significantly different from other experimental models, Altogether, our data
showed that T4(HOR3) fertitizer efficiently increased the yield and quality of mangoes for
exportation. Specifically, the mango vield and the vield qualified for export per tree, was
increased by 52.2% and 79.7%, compared to the trees applied with chemical fertilizer,

respectively. We also found that the number of rotten fruits (products that failed to meet



the marketing standards) were decreased by 43.5% whereas the fruit length, fruit width
(diameter) and sweetness in fruits were increased by 13.0%, 10.1%, and 17.8%
compared to the trees applied with chemical fertilizer, respectively. Our data also

showed that HOs (T2-T4) can replenish soil nutrients proficiently.
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ot

o = A d 1= g
HednAtynnealid (11979 37) Hafiugmsaansnanangnnans iddniulumlastlgnidasingdy
J—‘J ot =y @ o ql ¥ 1 1
ffinsldi]euararsiFudgeiuinadnuaednfiuiy WenFuufavszwiredeaniivazda

@ 123
gafluuifudngnsnanudonudn nguijaae uutuiingasnan IHusndngandndend

1 1 or =y e ¢ (=3 14 ot 4

wnnsinsetineiiianiats lnsawisjoaefunhudingasuan 2 (HO-2) Aflseduash
9 2

Wndunds deaefluutiudagnsaas 1 (HO-1) ssdilsznavdasjeaafluuihudngnsuan 2

(HO-2) Asillsy@vinngaianisdiuannaesiiunsa-atd (oH) rasAusazaiiinisail

2 vaid oA T & ' Y v o LY e S

B WhTudsnataaudadnadu eanmilunsa-as (pH) ldfunisilfudlgelinauasd

. a s X ¥ y 5
HaslantggasisatniseesficigaauichudBunauasludtuauangagessinaimnisia
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s

8198191316 (N-P-K) 81681919589 (Ca-Mg-S) Uars1nanu1sigsy (Fe-Cu-Zn-Mn-B)

aé’d 1 1 2

ateasuiinudesfilseneumariiflagetrmsudauludoae fluniludagnonan 2 (HO-2)
A &= ¥ éf & =3 = 1
Wanisgasinarmaiaduldanisdunmefiasaesiiafegean inlinnsasouiuln
@ 3 I3 =
nrsgFrearuaunidludenandunnlifae fuainldinnsadrdunidansanaluduann
o -
neztaunisdansizsfias (Photosynthesis) geilnaeinlidinnsaraudurisdans (Dry matter)
b £ ¥ ot b=] é’ » =
Tunanganazasdilsnaunandngaiduihufiniugegaly 16 Asndne nanisinenzd
14 1 1Y
asdusznaunandnai ausunzaesiadi daninnratreiaide swin 100 Wwhakaz
narAndels AsgegaunnsnsatnaiiiadAynieada
.:J I & > a‘ =
aningaindedreduijpsediuuthudingnsaau (HO) llulaffdscRnBnngs
W Ly X My 4 A
ninfledunddiiudavezilaniiiluisilmanaiuofiignendfuuoesdmadaiaan
ar = gy Wi =] | E & =lg o = o 1 3 1
Fanivannuaieusatnslsfimuiseannuzisaduiisn inandananafunelduazfanis
& [ 3 & & W A ot o
awemsdinasnnuazasuisudasiuldandedideniisinaimemsnlussiugeuas
=3 ) — = o H 21 ‘J
finnswadulusasy (B) Moaludaliuan@e doenpiinsimunt]asefluniudngasuanil
& ci = = o ] =y 7] as 2’/ 1
8RN ILLBIR TN s ALz TwaziTunUFudgatingaduld ndae Mnluden
dhalsslanirainsasnaduadnunn lunmsimmngasaasda HO duanilufeslinsimun
aslsznauaaegasiaun nnsimundanidanindsc@ndaings meswrntinataayulng
R o =y io, Qr =y A J A %
Use@ninangs nsitimngeflunduisdiuesdandunidninnumanzay neufiayihadlu
o5 4 L= 1 14 b at o =y
windler HO Wansu@nsziosdidanmdmiunisdesen lnainisnesaulssdningly
1 1 A g o o
wilaslgnuzsioetasnunsng sendnedle HOTRINAWSeuaututaedl Tnadanisiu
i t =1 o I PR Qs = = = e
foyaativavidgaivludiunindae st ssauifaesin nanasniuln nanisenis
= oy o o - dll 9 o
disanen nandnuavesdlsznaunan@n Anniienisdeaan uazduyu-inls uudayl

1Thusiag
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unvt 3

aed o (=Y L
FANUUNITINE
sgrnsuaenguidaeing
fmamasasluilaszaias (fufunseniddnes) sasnunsnsilfuandnudonng
5 A i q o
¢ 10 T svezilgn 8x8 wms luiuinesnsnsns thudaswan Aruatiunans aunedines

9 9 S 1 { An
Faudnfinnglan szudinneunganIAd 2560 DuRaunnenan 2561 Faduniislunig

genanitlufdvasal

d = =, o

wsaaianldlunisisn

Wlunisnaaasuuulfaimng (Action Research) ifeuifinuyssRvuatasioiad
wavileaafluuthudiagnanan (HO) Tuudastlgnazsing

4UEUNINAGBILLL Randomized Complete Block Design (RCBD)IagaanuyL
Y o ] dl 9y o 1 s [ 2 = 97 ar =& 4
WanngastjeudnnssulunsiReldnanuziag udafudeyantsidaiaelduuuiuindaya
= = =4 o £ Y =, o & W = -3
Anssdan ie e, wuutiuiindeyanisasguius, wwuiiwindeyananfauaresilszney
naRdn L3sumiiaudayanisiaigAuln (Vegetative Phase) anwasgnnaasssdne

(Physiology) HanaaLazasAlsynaunanan (Reproductive Phase)

Rr1 R2 . ,R3. 4
| (7370 £Ta] (13|10 ] ] (73]
s
A {1
(T2 ] 12074l

N
| LT12
| |
| |

MW 4 REUNTNAABILLLU Randomized Complete Block Design (RCBD)
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o = )
masfraFasiaflflunsise
&’ o [>1 N v ar
1. nmsmuntjesaflnuthudagranay (HO) Usgnaudas nsinmngnsaafluy
¢ @& [} ¢ ] oy ay - o )
thudingmsnas (HOV) 410u 1 gus iatsanaasoiinindau fs eaauaslinfialdiuyn
ot o | L . ar ¥ ]
nesaABnannsdamsiaiandigns V Sadennann Vegetative nnsimungnsaaslamihude
o - I = o =
gnsnas (HOR) A740% 3 gms \iaLsannseanaanfinng 18189310 Hauastiinanan
o = ) A \ o
Walasnmnaudn i unsadieanld Fanda gms R Gaaunann Reproductive 471491
= & = ot ! ' | [ I T 1 o o =4 o 0
3 guenflasdlsznauilautuudunnsinafissiunnududurnaiu 3 svduAaszdusa-
sziUNan9-szALgasse gms HOR1, HOR2, HOR3 muaasy udinlinaseuiFawniie
o =, A £, 3 A=J [ g b = Ay
funsnadnildijeeiivaznasaisaougusialyl o HO AimnAuazI MsTrzianiinig

= = -
LANLAZTININ A318

s @ [~
e 8 SngRvuazdutsenauuasilasaslauthufingnaenay

fﬁ'mqﬁ‘uLsﬂzmuﬂsxn@wmﬂﬂmﬁuuﬁmﬁmgmmﬂu Total

graafel (neiandin %) 100%
A B C D E F

HO-V 30 20 20 10 10 10 100

HO-R1 15 15 40 15 10 5 100

HO-R2 20 15 35 15 10 5 100

HO-R3 35 15 20 15 10 5 100

WHIELUG: A = Ratio between Major nutrients (70%)/secondary nutrients
(20%)/micronutrients (10%) by chemical fertilizer

(3§l duuffa, waxnfAns Sunud, 2552)

&
= oy

B = Powder of compost with high nutrients (nﬂﬁﬁ'ﬂrﬂ Funuuk WAZANY, 25562)
C = Soil amendment itk apnziid, 2537)

D = compost of herb plant mixed with herbal extract liquid

(e AaWmeI, 2537)

E = Bio-liquid hormones (nfidnA Bl uavmnsz, 2552)

F = Bio-liquid fertilizer with EM (RAnR Bunuwl wazansy, 2552)
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mw 5 matfudlazastaududiagasass

2. m%mmmuﬂexaw%mwmmﬂaaﬂﬁuuﬁmﬁﬂgmnﬂu R (gms HOR1, HOR2,

HOR3) Lﬁm'ﬁ'uNawammxﬂmqmﬁ@miﬁmﬂn Tasiansmanesliulaszalasinnen|id
mwmmﬁmm‘ﬁlﬁmmamé’qmqﬁu 10 U svevilgn 8x8 1uAT 919LHUNARBIRUIL
Randomized Complete Block Design (RCBD) 1/s¥navdae 5 n951ia 3aas 4 91 99 4 fw/
nasaids wdaramaia 20 fu Fil

NITART 1 1aildd]a (Control)

na9aA37 2 14 denadl qns 15-15-15

n293/337 3 14 1Jel HOV+HORH

ngsuA%T 4 14 18 HOV-+HOR?

nddﬂl

354359 5 14 {Je HOV+HOR3
1 %') a9 i :l’ A o o i ‘; g’/ 4;
Tneudlele 3 A% AST ATST1 namdsnasiaussiisldile HOV=2 nn./ff AFedl 2
1 ] z A=i [ = &
Wanzshailulumaain ldie HOR=2 nn./fiu AfsA3 udseanaanudonazinnaifnauin

winsiauaiilaldile HOR=1 nn /g
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a1919 9 msldilelunrazdasnsadaAuinmuununisnaans

nssuAd WRIFA LA linndan PRIAALR

(NN./6%8) (NA./619) (NN./814)

TO {control) - - -

T1 (flenadl grs15-156-15) 2 2 1

T2 (1)ef HOV+HOR1) 2(V) 2(R1) 1(R1)
13 (1]el HOV+HOR2) 2(V) 2(R2) 1(R2)
T4 (1} HOV+HOR3) 2(V) 2(R3) 1(R3)

(=3
ﬂﬂi‘m‘ﬂ‘i‘lﬁ’i’)u?ﬂl)@ﬂﬂ
A= ] : o =y %
1, duindagaaninglonausrduandenluilamasas anagll AT Uay

=y

¥ & ! Lo
Wsuandielu lunui Tnelddayagrigsdnanannunsslndifes

he

2. Aprwijasefluududagasman (HO) Adlunmases fail
2.1 819j81913%an (N P K)

Aaszdlulnsian (N) Taanasualulnsiaudanan (Total Nitrogen) Taelsd
walla Kjeldah! Method (Black,1965) i 3 Sunan lEurd Sunauntstes n1end way
nslnimen dupsunaseag (Digestion step) unaaulanugnssenaudurid ulnsaslyl
i (NH4) 2804 Tagldraiselji3an K2S04: CuS04 5H20: Se ludmnsnday 100:10:1 Tne
ung wiln 1 nfu sleansazanaAuvaja 5 mL Funauntandu (Distillation step) tfunng
WA (NH4)2504 ﬁLﬁmmnma‘ﬂ'faﬂli&%’umamwn‘lmﬂmﬁm NH3 Tpeitiin NaOH adald
anntuduLRETRnTugaEnsaueIn Juneunsliman (Titration step) Funanikiiunig
lnmsmmn NH4H2BO3 Miinaulaeldnsm HCI vide H2SO4

Ansnziviaadada (P) nenisuaavadadiiusylamliedia (Aval
Phosphorus) Tneldnairanuninluduian (Black, C. A., 1965) ldnsaudiudunan HCIO4:
HNO3 ludmsndan 1:2 IagFunng lunsdeadadqaliagluglansavatadaan anniiu
fl#1AaERY vanadomolydate reagent (AsflugnniGeden Feiidumdes Savmitiunns

4 o oo 4
Aaginfoamsasaidninsininfimes Amananaaau 420 wnlwuns
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Aameilnunaden (€ nanaminunadoufifwdselaadiadie (Aval
Potassium) TnedBilusd 2 (Black, C. A., 1965) lunnsaindnadau 1:7 Inalfuamns udadn
Annsganauiast 720 wiluans

2.2 £6)a 19984 (Ca Mg S)

Msnmeiunatiey (Ca) ihalszlaninafia (Avai.Calcium) fiannsafia
q17m889azat NHAOAC °'7J|pH 7 udadmmpanadudu dotiaaa Atomic absorption
spectrophotometer

nsAlastssiiuniiden (Mg)  uiludselaninefia (AvaiMagnesium)
AINFERRAIARRIIZENE NHAOAC ﬁpH 7 wdofamannudndy daairies Atomic
absorption spectrophotometer

Mt zdtnuzd (S) Ailulszlagdata (AvaiSulfur) Snnasainans
pnednTazans NH40AC ﬁpl—i 7 ufadamiaanuidud Aaoistes Atomic absorption
spectrophotometer

2.3 mmennesuTddYy (Fe Cu Zn Mn B)

nsamzdman(Fe) Milulszlaminafia (Avai. Ferric) $annsafngns
neignaa’in DTPAT pH 7 udadmsnamisid gy faeleras Atomic absorption spectrophotometer

MFAATAENaAs(Cy) Tty lasdiofa (Aval.Copper) fIMN1g4Ra
@980t gsaia DTPA 71 pH 7 udadawnasnaududi daeiases Atomic absorption
spectrophotometer

nsaseidangd(zn) Milulslamiadia (Avai Zino) Shnzanmgnsdae
3857 DTPA# pH 7 udadamneansidadiy Aaeleias Atomic absorption spectrophotometer

nfwmzsiassniia(in) fuilusyleaiiieda (Avai. Manganese, Avai.)
siannsaingnsdan qnsata DTPA T pH 7 udadmwmanandndu Kaeiadas Atomic absorption
spectrophotometer

nsawasnziiusay (8) Milulselealsiafa (Avai.Boron) innnsannans

2,

fael @1saim DTPA % pH 7 uwdadawamqnsndudu dqsiasas Atomic  absorption

spectrophotometer
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[-23

2.4 Buwizedng (Organic MatterOM) AwagrzdiiunniduniadngAulneisves

q

Walkley wag Black 446a0aeins 1 nfu azaneisag K2Cr207 10 ml ifinnsm H2S04 15 mi Wiy
W1 DI 75 ml wee Indicator (Feroin) tnewmsndas K2CrR07 wdamrnuaunidiunn
= = g
Buviading

2.5 ngdaanamuilunsaiilusnarnsdis (pH) AasmzsiAiamilunsadlusng

=y ; 2 ] o ‘6’

189AR%8 pH Meter S9pnadnatlezunns 10 nfu azanedaasin DI 10 ml Weauuy 1:1 wén
o J A . ar ! [29 ]
W lilBasfiaenazas Centiifuge udadmaaamnilunsa-ang dae pH meter

26 A3 ldAia (EC)  Fmsvidinisualfitaasfudas Electrode

¥ %

P Y 3 1 qr L] A
conductivity Tefiaatinatlszanns 10 n§u azangifiagia DI 50 mi weauuy 1:5 wiaunhdes

1
[ ) <

AnelLATRs Centrifuge WidmANAae LATRs EC meter

g G = -2

3. AsTiRa N TR IR N MLALIAININARDY il

S\ ﬁ']ﬁ;ﬂ'm’]ﬁ‘ﬂﬁn(Total Nitrogen:N, Avai Phosphorus:P, Avai Potassium:K)
AaszfiFunaade figudlulnaulaaldinaiia Kieldahl Method Siasizdiliunaanasa
uasTrunaday InedSaes Bray 11/ Digestion

3.2 871581919989 (Avai Calcium:Ca, Avai Magnesium:Mg, Avai Sulfur:S)
Apmziffinauaafen uunfifau Savias 42638 Atomic absorption spectroscopy

3.3 maImsidinuetiin (Avai Ferric:Fe, Avai Copper:Cu, Aval Zinc:.Zn,
Avai Manganese:Mn, Avai Boron:B) AaszsiiFunnaniasn melidas 396 usannits Tusan
pinennaindd NH,OAC uazAtomic absorption spectroscopy

3.4 Buvizedng (Organic Matter;OM) Sinsnesiifunnduvisedngauineitves
Walkley Waz Black

3.5 nzdaatrnutlunsaidluansansiy (pH) Anszsiptannudlungmdusng
YadRuA9E pH Meter

= 'y

36 Aamainlnin (EC) Ailmmedrnmminiwiaes@udae Electrode conductivity

4. AprgTargarmsluluits fol
4.1 spawnsuan (Total Nitrogen: N, Avai Phosphorus: P, Avai Potassium: K)
Apmeiliunaulafausiulnaulnaldinaiin Kieldahl Method SiasnedilFunnimanass

uasTunsden Tne@Saas Bray I/ Digestion
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4.2 8181919789 (Avai Calcium: Ca, Avai Magnesium: Mg, Avai Sulfur: S)
Faszddiunnuaaidoy uuniiden daines Areinafindd Atomic  absorption
spectroscopy

4.3 8 1unaigsHunaTiia (Avai Ferric: Fe, Avai Copper: Cu, Avai Zinc: Zn,
Aval Manganese: Mn, Avai Boron: B) AtasnzidTunoaviedn aatliilas 3ed unanaila Tusen
faenAliAdn NH LOAC wazAtomic absorption spectroscopy

. . J A

5. daiBuninaalstlad uazdnguie (Ory matter) luludla Tnagululawiad
1dnilaeeanseunssnu lnedadanan 5 lusudiedduludwiudnltnunaalsfad
[+ 3] ar I r—'vl o b a'l %.’ % ’9’ o0 L z’/ »21) #-‘1 <5 =
wazfudlufaetraunainlidmnitmingauaziiaminui failifladnedelse@ninannng
g¥rsanunsludung nnisirliuinraelsfasuaziivludaadransminuiale 3 syey
=Y = A = a' 1 J 21 ﬁ] =4
masnyiiuingesiie Ae svasurniuargentan ssazazananaImstuluninAnnvie
= 1 1 ar cd
szaclinwans syaviauadauauaduiigudnand 2 cm nnedalinainselsiad 1 HiaTaq
SPAD (Chlorophyll meter) nswidngquialddsnisauseaguingdi 65 C ilwean 12 dalug
Aulineudrundainminuazanwnmalyl
6. nnstiuindesyanisiasayiivie fail
1 3 %) 1 1 4=J ni 1

6.1 auwansania eananisdaduingudnanansesugoniindrangs duilae
wWhusnsvisafuRiums

6.2 naasaiulannandu Inafianasdmidusauansiy uiinnanilafiofu 10
cm fwdaenhuaufiuns

o Jal (] L% o q‘ cl = .3 ] @ o 1
6.3 AquaunswEnng i Tnetuauuissauaniindulnilnteudanisdmwsia
Aavanua T 1 Fugounu
7. tulnuandniazasflsznaunanan
o 5 =, Y ar 3
n3dnasAlsenaunan@n tdun
(] 1 ot Q ci ar
7.1 anuaudanansdadn Inanisduarusudananluniedusouduudand
L
ALBAE

&
o

[:] 1 ar o %4 [ ‘=J 11
72 sununasiedy Inanisiudnuounafanus (Eaitnmnnsuasnad Ll
& .é k% o’ k1 1 A:i
it Tuntlafiusausuudannaiaae
7.4 uandn/ls Tmﬂn'\sﬁuﬁ'}mummﬁmﬁt&mmmﬁmmsg'miu1 FHgauNULAY

[
[V

ar ! = =y ] 1 o L ' L = 1 1t
Fanmwinmansdonaudnsdasiy newindeyasinawliAoasuanineelssialy
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or =R 5 dl H 2 1
8. mstiuiinfayadnnummfianisdeaan lun
¥ o SRR ¥ oo
8.1 wiinua Ineneswihwiinaadagn uarwihusinaaieinenneiainsgi
ﬂil & o & 1 4:\] ‘0/ o’ 19 = ¥ s
Tunilsffusaniuudonduaie puninsgunisdeeanthminaasuna lngdasibimin
ar é’ o =
351 nFuaull 1nanans 300-350 nf (NS3AINANENT, 2666-2557)
= = a o ] o’ 1 o [
8.2 awnna Inenedaiaannandnfietihnndudaedisauan 10 uasady
8 ] o o ﬂi [ mi ni 4:1 = y 0 =y
e dfitadainaandludoniindranganasdoniafigaaasaaiinidandwdusinng
ANINTFINAMNIANNIEIREN (NFUATINIINERAS, 2555-2557)
8.3 saf laenisduAnRaNNaRRRNIG 1IN 10 Aasadii Ladaudainundaw
: 4 ey
ANAYNHNINY AEILATAY Refractometer MNHIATFIRATMNINNNSEIDENANUNNURET I
RNdn 17 %Brix (NINATINNsinERe, 2555-2557)
o . b 4
9. fhufindunuuazaanilsuuudaual dnstufindayaanizdasfiviudugu
=] 13 1
WaaE N
' ! ] { =t 1 Y A ! !
9.1 Aqusatnn (waw/ls) wdadu AvsFesulas Aussfausans Aussanude
HaLALALIAEY

ar

9.2 Avdan (un/ls) wdadu At drgasiedflesfuindadngfiawasaimng

T

5 4

wdu AnsadafiainBunsasinnegn Agaans e

2 ¢ 9 2o
MsaLATIERIRYARETR

a3

WnsBAzIdayannaiRntnaldds Analysis of Variance (ANOVA) wiFaiunfie

1 i A = ] H ol
AnHuAns1reeaaatiaeds Duncan’'s new multiple range test (DMRT) Hiseaumany

Vinalie 95%
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kY
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oy (] + 4 [ '
ranasatasedile vivuda Pefiiann lulnsan veavlefanazinunadon gaga liun

] @
fenadl (15-15-15) afiarsaanizlunguaasijoge flunidudagrananndanudn a1g

811117 N, P uag K saugagati HOR3 599)211119989593699A 1 HOR3 Uaganamisiasa

921594 18 HOR3

=, = [&]
mas 11 uamanmeiiieadl wesilesaslauifufingasuauildlunamnans

Properties Fertitizers
15-15-15 HOV HOR1 HOR2  HOR3
Major nutrients N% t5 2.55 2.65 2.71 2.80
P% 16 1.44 1.62 1.75 1.85
K% 15 10.29 1054 1073 1097
Total% 45 14,27 14.82 15.18 15.62
Secondary nutrients Ca% - 1.99 214 2,40 2.87
Mg% - 1.11 1.36 1.48 1.64
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 4733 4966  53.72
Zn (ppm} - 139.73 15528 180.62 203.17
Mn (ppm) - 254.06 27236 28178 208.55
Bo (ppm}) - 3033 3355 3585 37.52
Total% - 0.047 0.051 0.056 0.060
Organic matter OM% - 1.13 1.20 1.44 1.51
pH (1:1) - 8.14 6.43 7.35 7.68
EC (Eunﬁ’mﬁl’u; 1:5)  EC (us/cm) - 67.31 66.25 63.44 61.12
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aamMsdAEidayafunauuazuaINIaaag
-y &y 1 ot 1 = ‘=E -y,
AN AT RUNDULAZMAIN1INAAAY WL AR hnnsnaaautluAwluuda

9
1 AJ =y = 3
wzdrninpenlf@nestasnensnsilfuscfnudaangsiv 10 1 Auil pH 8.53 fiavuiugg

[

daw auvisadng (OM) 0.925% agluszAuni A uLANI99RAY (EC 1:5) 70.85 us/cm agjlu

9

o ol - 1 £ »‘4 ¥ =
seAuAINNN Mewdanismasasnudn nessdan iiesefTuuthudingnsnan fudl pH 1y

or

nane auviedng (OM) aglusziutunansaniis gamunans aoaAnsesin aglussdum

9

o = = 5
TN BIAIUITNAN BIFBIWITTRINASEF DTG THINN YN

Ly 1

A998 12 HAMAIASIERTRY AR UNBULRSRRINITNARSS

Properties After the experiment

Before the TO T1 T2 T3 T4

experiment Control ~ 15-15-15 HOR1  HOR2 HOR3

Major N% 1.06 1.20 1.50 1.63 1.65 1.76
nuirients 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 4./1

Secondary  Ca {ppm) 695.14 675.73 653.25 1364.4 1543.2 2184.7
nutrients Mg (ppm) 153.14 157.71 196.23 37327 44645 49145
S (ppm) 3400.0 3900.0 4800.0 5800.0 6300.0 6500.0

Total% 0.42 0.47 0.56 0.75 0.83 0.92
Micro Fe (ppm) 1030.0 1580.0 3900.0 1080.0  1213.0 15631.0
nutrients Cu (ppm) 1.02 1.12 1.14 1.96 2,90 4.75

Zn(ppm)  39.69 49.58 5200 6741 7623 1277

Mn (ppm) 33.54 33.82 39.80 8b.22 14194 163.23
Bo {ppm) 0.19 0.25 0.35 1.38 2.06 3.75
Total% 0.1 0.17 0.40 0.12 0.14 0.18
OM OM% 0.93 1.53 1.96 217 231 3.03
pH (1:1) B.53 8.57 B.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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HANIAATIERERIMT L e
nansdmsedangamslulufie wudd neuntsnaseslufisiisnnaimismdne
1.50% 51ABIMN3984593 0.37% 519R1MIEBUIIN 0.07% nnandanisnaaasiudn lufldl

162N IANGIAN

Mas 13 Bamaiarzisna s luluRTiaukasRaINIsNaaa

Properties Alter the experiment

Before the T0 T1 T2 T3 T4

experiment  Control  15-15-15  HOR1  HORZ  HOR3

Major N% 0.96 1.08 1.42 1.40 1.62 1.53
nutrients 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  Ca (ppm) 168.14 190.87  196.62  530.36 566.92 746.37
nutrients Mg (ppm) 110.92 11235 11390 164.06 17029 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 Fe {ppm) 43.75 b8.76 63.07 101.44 11632 171.51
nutrignts Cu (ppm) 0.01 0.02 0.02 1.20 2.20 2.43
Zn (ppm} 20.65 20.98 30.49 40.79 50.20 80.10
Mn (ppm) 10.19 1047 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

NANTILATIZUAETINENaB 9 LU
= & =] o = & 1 = =
pannsiAsmTigsaneaneesluia wudn neuntsmeaesludaiitiunns Chiorophyll
44.45 spad unit Dry matter 3.39 g nMemdantmaaaanudn uiiaiFunns Chiorophyll Wi

49aug9gn i T4 (HOR3) 50.33 spad unit uez Dry matter iislgaugagnlu T4 (HOR3)
6.76
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M1574 14 AaNN5IATIERATsAINeNTa 9 luNY

Properties After the experiment

Before the T0 T T2 T3 T4

experiment  Confrol 15-15-15 HOR1 HOR2 HOR3

Chlorophvil spad unit 44.45 47.98 4923 4938 4940 50.33
Dry matter g 3.39 4.91 5.22 527  b73 676

panstufinmaadeyiule

= ar

nansiassyiivuln Tudes 15-105 §u Ineduiingn 15 T4 wuda nenad@nildnsanng

A} i ¥4 L ¢ o A e
PANIUIATRINTINHNGIGA ‘LﬂLLﬂ T4, 12, T3, T1 4aLT0 pruanny ﬁﬂ%%@ﬁim’mﬂ 122.18,
=

111,29, 100.6, 84.64 Uay 54.54 L 4uALIAT AVHRIRY NFFHARRHARI NI R ALEuIaL

1
¢ W

anghugaga Laun T4, T3, T2, T1 uasTO mana it Hanadeninfy 4.28, 3.32, 2,17, 0.50
way 0.46 LEURNAT ANHAAL NesNAERHMUNsunnAalndgege tdun T2, T4, T3, T1

LaLTO PNdY Trederingy 266.8, 195.4, 1951, 184.8 uaz181.8 N ANNaAL

R1914 15 AUIAUBINTINN

Models Day
15 30 45 60 75 30 105
TO 16.76¢ 33.00b 50.50 b 55.00b 67.00b 73.00b 86.50 b

T1 30.50bc  /400ab  84.00ab 9050ab  99.50ab 104.00ab 110.00 ab
T2 49./5abc  10200a 11625a  118.00a 12600a 13250a 135.50ab
13 f0.50ab  87.75ab  962bab  99.50ab  109.75ab 11625 ab 12475 ab
T4 8550 a 10875a 12175a 12725a 13025a 136.00a 145.75a

F-Tast * * * * * * *

* Significant at 956% contidant interval in each column of the same period, the different in

small letter indicated significant at 356% by DMRT



A7

AUNAUBINTINA
150
- 0 ~e=T0
é P ——
CF 50 T2
0 - T3
15 30 45 60 75 90 15 T4
Day
NN 7 AUIAURINFINY
A1919 16 VUALAUTRURIAY
Models Day
15 30 45 60 75 90 105
TO 000c  000b  050c  050c  075¢  125¢d  125c
T 025bc  025b  026¢  025¢  050c 1.00 d 1.00 ¢
T2 075abc  1.00ab  176bc  200bc  2.75b  325bc  3.75b
T3 t60a  200a  250ab  325ab  400ab  475ab  525ab
T4 126ab 2254 400a 4508 5253  695a 6.50 a
E ot . s : \ N . .

* Significant at 95% contidant interval in each column of the same period, the different in

small letter indicated significant at 85% by DMRT
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e | ()
@ T2
&= T3
15 30 45 60 75 %0 105
Day
AN 8 AAEUTDURIAY
AN919 17 frusumsuanislua
Models Day
15 30 45 60 75 90 105

80.50 156.75 177.26 191.00 218.25 222.75 226.26

0 a ab a a a a a
117.00 163.25 169.00 179.00 217.50 223.75 234.50

B a ab a a a a a
149.25 213.50 247.25 257.00 20575 308.25 326.75

T2 a a a a a a a
117.75 145.50 172.50 192.00 240.00 243.50 256.75

b a ab a a a a a
106.50 | 129.50 169.25 188.75 247.00 255.00 270.00

H a b a a a a a

F-Test ns * ns ns ns ns ns
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* Significant at 95% contidant interval in each column of the same period, the different in

small letter indicated significant at 95% by DMRT

ANUMNIFUANTII LU
350
300
250
oo et TO
2 o
150 -
T2
100 T3
50 4 . . . . . b . i . P T |
D L.
16 30 45 &0 75 &0 105
Day

NN 9 41uaunsuanelus

9719 18 HanFAeseimsasnfulndaysuanidnsmafinsunanssyis
AnsnmafiandusaudrAu uasdruaunsuanislu

Models  aRgMsinIuIansiny  ansnsifisidusatandy  aruaumsumniglvg

cm mm ﬁ!\‘i
10 54.54 b 0.460 ¢ 181.82 a
T1 84.64 ab 0.500 ¢ 184.85 a
T2 111.28 a 2.178b 256.82 a
T3 100.67 ab 3.321 ab 195.14 a
T4 122.18 a 4285a 195.42 a
F-Test * * ns

* Significant at 95% contidant interval in each column of the same period, the different in

small letter indicated significant at 95% by DMRT
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HANSANHIHRNRALAZAIALITNALHA AR

ransAnEBinamandnuazasdilsenay wudn nesudang NUIUTBABNGIGH
1w T4, T2, 73, T1 uazT0 mudéiy Tensiafu 421, 348, 327, 280 uag 230 AuAISY
éﬂufmmﬂﬁ’\mm‘iﬂﬂmuqmm 1dun T4, T2, T3, T1 482 T0 anuandy Hawviniu 532, 400,
397, 350 WA£332 AR Auaunafidernngge T T4, T3, T2, T1 waeT0 muddy
fiAnvindu 503, 374, 373, 298 uay 259 MNARY Aauna@agesn LELA TO, T1, T4, T2
WATT3 aaddL et 72, 61, 20, 27 wavea audndl nesidang swinuasiegn
o9 Lounl T4, T3, T2, T1 uazT0 mauasiy fidawiafi 0.49, 0.46, 0.39, 0.39 UaL0.34 kg
madndu minealaasasgaga lir T4, T2, 13, T W82TO augndy Sanuiady 515.9,
373.1, 322.9, 202.2 4A¥198.6 kg MIURIAY TIAANANTNRagIan liud T4, T3, T2, T1
WALTO MR AW 8.3, 8.2, 7.6, 7.6 ua¥ 7.3 cm AN T1UIAAINEING
gagn 1dun T4, 13, T2, T1 uazT0 mngady dawvinfu 16.8, 15.1, 14.6, 14.3 Waz13.2 om
ANUATAY ANANKmeNgegn dii T4, T2, T3, T1 wavT0 muan iy Seaviafu 21.5, 20.2,
19.1, 18.3 1z 18.0 % brix sudadyl ileuBauiflaunlsraninmsenlediidenandnuas

ADINHANES Y90 nessRb T2-T4 flvlszBninwgandn T1 uazea@eagandd T1

71914 19 UFutunanan

o . o (W 0 PR | o
Models UUENSTRAAN RUUAUNKE DAL qququNﬂﬂﬁﬁﬂqﬂ Qﬂuquﬁjﬂl‘aﬁl

10 22050Db 331.76b 250.50b 7225a
™ 280.00 ab 359.00 ab 298.00 b 61.00a
T2 348.26 ab 399.75 ab 37325 ab 26.50b
13 327.25 ab 396.75 ab 374.00 ab 22.75b
T4 421.00 a 53225 a 502.75 a 2050Db
F-Test * » » *

* Significant at 956% contidant interval in each column of the same period, the different in

small letter indicated significant at 95% by DMRT
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A1919 20 asALlsEnauNandn

,6’ Qr ‘4 'U’ s !
iminaaeas  wvtinaasasiu AMINT19EIR ATHENIHA  ATUBINY

Models
kg kg cm cm % brix
10 0.34 b 198.56 b 732b 13.15¢ 180e
11 0.39b 20220h 7.56b 1432 b 18.3 d
T2 0.39b 322.86 ab 761h 14610 202b
T3 0.46 a 373.06 ab 8.17 a 1510 ab 19.1¢
T4 0.49a 51588 a B.30 a 1597 a 21ba
F-Test ( * * % *

* Significant at 95% contidant interval in each column of the same period, the different in

small letter indicated significant at 95% by DMRT

% = o =Y a o
M99 21 wFauelsy@ninnuasianfidanaa@nuasauninnanin

UM AN msinea AEnd1e  anNeng  nalde A9

nadle  aofige  sed Ha B N3
Models e
Fig el
(%0}
TO 100 100 100 100 100 100 100
T1 108.2 105.9 101.8 103.2 108.0 84.4 101.6
T2 120.5 137.8 162.6 103.9 112.0 36.6 112.2
13 119.5 1381 187.8 111.6 115.0 31.5 106.1
14 160.4 185.6 259.8 113.3 122.0 40.8 119.4

NFLUANAUNUNITHAR
or 8 =y o - ] = A
nistiufindiuyunass@n a1nnanisfiasedfununiseda wudinsssdanildun

- u' ‘:1 1 -, Q @ 1 1 o
niseansauaRge laun nessdd T4, T3, T2, 10 wag T1 magasy fanviady 1.34, 1.51

=

1.74, 2,07 way 2.68 vw/Mland ausndy nessRaiifnanavungndgega Wun nenid
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T4, T3, T2, TO 4az T1 muasy Hauvadyu 305,107 219,050 187,694 113,832 LAY

113,357 mnngtald muandy e Fouidaudugu wwilani) WATHARAUUNUGNT (U9

=

siald) wudinesndd T2-74 dfuyunisu@nsands T1 wanasunugwdgands T1

2r =, []
#1919 22 AUNUNTHARLSRS aanls

PN T0 T T2 T3 T4
1. sy NI TG
1.1 AN
Ao las W/l 600 600 600 600 600
Fusadausaia (wn/ls) 500 500 500 500 500
Aussaniana e, /15 300 300 300 300 300
1.2 Andan
At (umi125 an/ls) 2350 1,250 1260 1,250
Aranslndndpdingiis awnnidiu (ww/ld) - 1,600 1,600 1600 1,600 1,600
AnfdndaRmedasioveh ww/d 500 500 500 500 500
FIanA geas 1um waw/ld) 8,768 7,168 9,331 9350 12,568
siunusan (w/ls) 10268 13,018 14081 14,100 17,318
P (uan/nn.) 2.07 2.58 1.74 1.51 1.34
2. HANAR
wag@n (nn./ld) 4,064 5055 8,071 9,326 12,897
manae diaou wwinn,) 25.00 2500 2500 2500 2500
uamaLl (/s 124,100 126,375 201,775 233,150 322,425
HARaL nLgns /15 113,832 113,357 187,604 219,050 305,107
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uar@in WEeudey  dugu wBeuflen semeuwnugnd  wReuiioy
HAKAD Fhaanis HARBLUNY
Models G
wldh () (w/ (%) , (%)
. (wan/ls)
TO 5.0 100 2.07 100 113,832 100
T1 5.1 102 2.58 124.6 113,357 99.6
T2 8.1 162 1.74 84.1 187,694 165.0
T3 9.3 186 Tabd 72,9 219,050 192.4
T4 12.9 268 1.34 64.7 305,107 268.0




afilsguanisiag

dayasnunsanuuulawasn

a1 TRINIAIZIIN IhaUNGEAIA 2560 Tia iRaunn A 2561 Hqnimgdl
Finasiehuarauiudiindiade Tnasunndayaananiilqudgnnanawasiizung
snailenaudng a. firroglan uaznsugeilaudne, n-sswsqqﬁaﬁ’mﬁmﬁﬁgﬁ@Lmzﬁ’aﬂu
Fonsaunquiiud ARn3sunudasyming \MBUNGE1AY 2560 D9 lRaungEHANAN 2561 3]
Qmuqﬁm%‘agmm 33.77 eeAeMEeq qmuqﬁmﬁﬂﬁ'ﬁqm 23.38 aeATAlTaa Yinod
sehuede 100.31 Tadimns uazaasAudNTNaRD 75.85 WeoAful éaLLQﬂ§@u9q1uanﬂw
Undlsiiflugilassrsaniaaiyiiuineudnaaensmgnedianfrasuzalos (Fnee gunlm
Insd, 2555)

namsiiaseilaail uasllsmedlavthufingasuaudlunsmaans

nansaneieiniluasilozeshnhusagamay Tdlun1masesnuda Jeiadl

d = ' o 21
(15-15-15) 319 N, P uaz K gaga ilafiansasnanizlunguaasjogesluniudngnonas
wfanudn snfeamaznansaNgegaliun a HOR3, HOR2 uaz HOR1 MINAFAY a1 e
789591494 1je HOR3, HOR2 WAz HORIANAAY 5p@ msiadusangegn tiun e
HOR3, HOR?2 uay HOR1 mudail ilaflansnnuamsdinssdamenmsudanuda nguie
oo ~ Y 8 = ) o
gafluuiludingnsuay danermsasudauniuaciudssniseesiis lnalisnnamimmén N
IEWING 2.56-2.80%, P 39nd9 1.44-1.85% Uay K svndns 10.29-10.97% mIuAIRY 519
81115784 (Ca, Mg, S) ¥1919 3.86-5.62% 19)@1M19LdsH (Fe, Cu, Zn, Mn, Bo) se1dng
:’l i ot A bzd Q &
0.047-0.060% vetflunantandanuangasinanuanauazidiiivnuneddnylunas
9 @ ar 1 oy ] 3 = = Py 2
Wenungnaile dmiunisugnuzsinsiidasiingusiganmisiidealuninedgiuln dannda
% @ o e o 'S A o ¥
funsimsniaifignauiiuuuesdses Wldsigaimisasuuuuanganiuanudednis
= I =y dll Q[ = <4 %:l = & o a
residuiazaiin allunafiunandnfaianistiunawazannan (qIAnGA Bunuu,

2552)
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HAN1GILATIE R A YARUNDURRENAINITNAGDY

pannsAasgiAunautazdinmaaes Aunliluntmasasluaiell hiduid
aoranflusinadh pH 8.53 Buritadng (OM) 0.925% agluszduin anaduaasiv (EC 1:5)
70.85 usfom aglustdusinun udsnsmaaeswudn Auflsmarmmanmangegaldu
nsnA3i TA(HORS), T3(HOR?), T2(HOR1), T1(15-15-15) 4aT0(Control) A& AL 817
A1M13989991G94R LAun n3sadRT TAHOR3), T3(HOR2), T2(HOR1), T1(15-15-15) uaw
TO(Control) MINAIFY SRR MIsEBNIINgaa IRur ns9adER TA(HORS), T3(HORR),
T2(HORT), T1(15-15-15) 4axT0(Control) MNANAL %’qﬁtﬂnmﬂmmnmﬁﬂa‘sn@mmﬂﬂ
HO gwsLﬂuﬂﬂﬁﬁﬁmmwwﬁn 11ABMIsIRsaTE eI sEE U0 afisenausgacuan
80 (1374 1) warilsui@duloararedrdsdanalifiangaansifiasufludenas
wipdnlamaeriansavialufusinndndand @adn Snei3neal wazany, 2556) T4
aenadesiursnisiasefendjaseflushudiagnsna VILTTLAVEGDIHIINAN 570)
avnssasuazama st lufiuniavdinmmasesiaciududussmifilsynauesgns
§9galungsNdR TA(HORB), T3(HOR2) uaT2(HOR1) MINAAY (11919 12) Refinanale
isrﬁ’uﬁqﬁlmwwﬁmwﬁfaluﬁuumn&har‘fuﬁqndqq

paasdunsaiiiuging (pH) 28954 wdin1smasesynnssBsnudtAniiunge-mng
(pH) Haraudlusneanas Inalunssdds TA(HORS) pH 7.21 (na14), T3(HORZ) pH 7.46
(AnaLdntia), T2(HOR1) pH 7.62 (Anaidniia), T1(15-15-15) pH 8.28 (A19111nand) way
TO(Control) pH 8.57 (nsd) (11914 5) Fssmnansananalddnflunaifnanesfilsznautas
ﬂqﬂﬂ@ﬁ"‘imﬁmﬁmQmmﬁm%ulunsxmum?ﬁutﬁmmmqﬁﬂ?zn@mﬁmqmsﬂﬂ HO s s
aumﬁmﬁﬁmfmLa‘fiurshugqmLﬂum”'nﬂ?xmulums%mﬁmﬂmﬁmﬁﬁuﬁﬁummw?@uﬁ'u
nq'a‘lfa’mﬁ;meLriﬁﬂnmhmuaaﬁ’qmqmmwé’n 81 AIWIITBILATTINATNTETH (R 3)
dnlddaertuyanminuluaslgnifimnssennlgniiléi

ot

= =y & o=y o ﬁl g
BunBunzadng (OM) luAuneudinimanses wudndwnsedhgiiadulugn

nesndn Ineanazlunssadinguiese fluududngnonsy T4(HOR3), T3(HORZ) uay

q

T2(HOR1) shuszduduvizedng leiRuiln 3.03, 2.31 uay 2.17% smuady Guwilendnienil

134

= = =

y e Ay g
aililesannluesfilsznavsesuge fuuthudagmenay Tullfandunid (OM) Aldunann

%

4 o o

o v - &
&l umnﬂ@tmmﬂmtﬂqmu@mﬂsm@uwugm

Pl
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Araoasamnsalunisiniifin (EC) lufuneandsnnanaans wudnilan EC lungs
ogeflunthudagnenan T4HORS), T3HOR2) uazT2(HOR1) Windu 62.23, 63.16 Uay
67.14 us/om PNANAL Feudnsinfullisziuanudailidsansenudanisasgiuinany
e

=y Ld ~

HaNgILATIER a1 T L luia

pannsAmanzilugiaueyndanismaae lufgnaunisaaseilannaimsndn
93 1.50% 817)@1%13589994 0.37% 8191138834593 0.07% UFnand Chiorophyll 44.45

spad unit Dry matter 3.39 g wasnasnagaenud lulafisinanisudnsougegalsun

NITUATEN TA(HOR3), T3(HOR2), T2(HOR1), T1(15-15-15) wasTO(Control) MNUATIAL H1A

q

3s ]

am9rasaangega ldun neTaaER TA(HORS), T3(HOR2), T2(HOR1), T1(15-15-15) Wag
TO(Control) AaIdadL prsewnnadumugege WU nenAdR TAHORS), T(HORY),
T2(HOR1), T1(15-15-15) wagTO{Control) AuRIAY Lﬁ@ﬁmsmwﬂmﬁmmzﬁﬁmmm?
Tulufsudanugn nduﬂﬂﬂ@ﬁuuﬁmﬁmgmmau T4(HOR3), T3(HOR2) uarT2(HOR1)
Foniandnilund (e 13) Keibitesannaganmsilannuaunanarilae Muufedon
nszfunnaiesaiiiuin WilsilBunm Chiorophyll ifugetunilendndaad Taanguis
mﬁuuﬁmﬁﬂgmsuau T4(HOR3), T3(HOR2) warT2(HOR1) RiFunnnaalsfadiviaiy
50.33, 40,40 Wax 49.38 Spad unit MUSIAL Lag Dry matter Lﬁugﬁumﬁﬂnquﬂmﬂﬁ Tne
nﬁuﬂﬂa@ﬁuuﬁmﬁmﬂmmm TA(HOR3), T3(HOR2) uazT2(HOR1) ddinguie wiafy
6.76, 5.73 WAL 5.27 MUAAL (M1919 14) wandliifindn 51521905940 8178 IMNITRIUAL
sganusuiululufigdiunuimdrdgreninaiginineasduiis uasnsairanaalsiiad

T

ienmsfaunmeiuas uaznnsaisdundansme luvidadnnuits (Dry matter) va9fls (g3
Fuufia, 2562; g35mT duuiia, waznfdnG Bunuw, 2555, g3l dunfa, 2556)

HAMSHATRLALTR

HansnsAydLn aannisneasstiufindayaniaainivinnisdauananse
v sunadusaudrfuuaznisuaniislu udas 16105 $u Tneiufindasayn 15 S wudn
n?suﬁ'ﬁﬁﬁé’mmmmﬁmmmlmmwiuqaqm tiwn T4(HOR3), T2(HORT), T3(HOR2),
T1(15-15-15) KALTO(Control) MsiAadl (1314 15) nsssdanilsnsnnafinaunaLdusesdn
fougaga biun T4(HORS), T3(HORZ), T2(HOR1), T1(16-15-15) uayTO(Control) AIHAAL

((n919 16) nTaAET A MaNNnsuAnisinslgega Bud T2(HOR1), TA(HORS), T3(HOR?),

T1{15-16-15) uarTO(Control) MINKIAL (1519 17) usmaliiiiinds nquijaaefluuiuda
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: o oo R .
granguvy 3 graifldounanresduniadnguasaeslunduridedlugns T4(HORS),

v e
o o

T3(HOR2) usyT2(HOR1) Hatinaaioiivinldindadleind (nse 18) seililasannie

Y
=) =y
]

£y
o 1 o 1 ot :]
gefluuthudngnanan dlulnsavetluszdudenlunisudagadrasieldn Haundedngh

ah‘ = ﬁi Qa
doeiuggauissactazerminiasuy dansiivaldminamisiaonusugauarilze fluuie
= - 9 = Qr Ei 1 A o &
daensziumsatgfivingenadasiyu glAng (2654) inudflaniddesesnuudngns
uauiinisadnuivlaunnndrlaaiiiuinanaanuangaveasnnemisane ludingendw
&1Any Selunszusunisudusadaisnaelsiad uesduamedugs fnlinsasedunidans
e = ng 1 ' é’a ﬁ) 3 97 =4 = - Bred =
melusuiatuadieanysal venarniduiinldfnadgfiuinldaimamziiulnsa
Tnunades wdn fined wainildes Falunlule HO Tnelnunadauazdoadasiunng

=Y

winginlressn abaifelsl waziBunatnunadeniiaugadetoaliflagadsusniidas
Watadudaudrdglunssduenmaasilsiuile dausnmdniduasdilszneuaatisiiu
daanszdulinismelauaznisigeamsaesitoiluladrsauysol uazdons@fingad
Aendasfuaafiuuiie (eagws lagngnn, 2558) Lﬁﬂﬁﬁ'lé’%’nﬁwg@'mmmuﬂuﬁgmmz
wefferssanaairsamslufuiiaadnteiiesds fuitedsiinmasigdulalia sanadas
i1 YIuNsn uazAMe (2540) ﬁwudqmwL%l'u%l’wnm'ﬁmﬂwqa‘luﬁuﬁaaJ@adamﬂﬁi@m@
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