o A v Y A o & 1'% A o &
st nIesaaneuilgninrdusasiluazneuwlgnirdusogy

a a  d
HIHIUA ﬁﬂﬁiﬂﬂi

a a 9jr:,‘ 1 5 [ a Y] a
IneninustiiludiunilsvesmsnmaundngasiSygunsasmaasuniiuda
HULIAFIMNMTIAMIMSIABAT VIV UNBATAAAT LAz AMNTal WINaog IvRessTNE 5%

N.f. 2563



Development of Growing Media Block Machines and Growing Media Block

Mr. Manit Singkot

A Thesis Submitted in Partial Fulfillment of the Requirements for
the Degree of Master of Agriculture in Agricultural Resources Management
School of Agriculture and Cooperatives
Sukhothai Thammathirat Open University

2020



v Y oA ]

einmniivug  maaiuaTessadeulgniivdigiliazdentgnitydFogy
Jouszuaga  wwwniia Aailans
HYHAIN MITAMIMIINYAT
CRATARN'E nyaseansuazannsel yinedoy Tuosssndsy
ewndifnn 1. femansnsd as3nd v

2. §HI8raAI19158 AT UMM WM

a a AN Yo . o v 1 p =
Inunwusi 1asuanuiiuseu Iiihiaunilaein1sdnm

s a/ A s H —
amunangasszaulsyanIn Wodui 24 ngemeu 2564

AUZNTTUNMTAOUINGIINUT

se5unIsums

QJBQW’? ol @?‘%ﬁ Fﬁ ATTUNS

NTTUNT

(Aaumans 19138 az.yaum3n wum)

é [ k ﬂszmuﬂﬁnmsﬁmcﬁmﬁﬂyaﬁé

(50NAAT15H A5 MNANA YaoTawug)



R

a a d o 4 o oy A o v A o g
9INYTIUNUS ms‘wmmm‘JENaﬂnauﬂgn‘wmmwfugﬂuazﬂauﬂgﬂwmmmgﬂ

[

U a a O
1308 WeNila @9r1aas sHadnAnNEN 2589001284
Sy paImansumIiuga (MITANINTNOINTINBAT)
A (= Y ’ a aa a Y v a o
219138M3011 (1) A8 an319138 a3.1310 Avgne () A¥IeMmanI19138 as.yanIn Hum

Umsanu 2563

UNAALD

Y 4
v AAv

aw s A = o A o 9 A o d
N13IVYAIIU Glﬂﬂﬁ%ﬁiﬂmﬂﬁﬂﬂ? 1) mi@@mmmmzwwmmimaﬂﬂauﬂgﬂwwﬁumgﬂ

a

a a o A v 9 A o va 2

2) ﬂTi‘VIﬂﬁ’EJ'U“IJi%ﬁV]‘ﬁﬂTWﬂWi‘V]NTL!ﬂlﬂﬁlﬂiﬂﬂﬂﬁﬂﬂuﬂgﬂw%ﬁuifﬂa‘ﬂ 3) FUUANWNYNINLLASIAY
- A o I ) A o I ' a a a )

voafoullgniirdusegll uay 4) wavesgasneuilgnivrdusezilaemsnsyau lanaznananvoiauon

ao A a0 A " o I o
ﬂ’]i’]%ﬂu&ﬂuﬂ1§’]%ﬂﬁﬁﬂ'ﬁ‘ﬂﬂa@\i LL‘]NL‘]J‘LJ 2015NAa09 1) ﬂ’]i@'ﬂﬂll‘ll‘]_lLlﬂgwwuqlﬂéﬂﬂaﬂ

Y

A 0o < Aa a & v Y = o < o :’ o
neuilgaiiydusagy uaznaceulsza@niamveuniesdanoullgniisduiogl iamsnaae g 1uiu 3

N
U

v

o 9
U

< {q Y v v o 2 o o v o g
I NUY @Hanﬁ']‘ﬁi‘]ﬂuﬂ']i@ﬂﬂ’f]L!ngiﬂﬁi?ﬂ]iﬁu&ﬂﬁﬂ\iwaﬂﬂ"lullwﬁ'] 2) ﬂ']iW@lu’]ﬂﬂu‘]Jgﬂﬁ"]fﬁ'lﬁi]Eﬂ

v < ' % Y { v v
1%W6Nllﬂ\1!ﬂuﬁ%ﬂﬂaﬂﬁ ’JNL!WHﬂﬁ‘VIﬂaENLL’U‘U@[iJﬁiJlluiiu ﬁ 4 ’q&sﬂ’i Il@‘lll,ﬂ ﬁ:‘fﬁﬁﬁ 1 ﬂ@uﬂgﬂ‘ﬁ"]ﬂﬂ'ﬁﬂ1

'
~

gash 2 owdinmeenzninunavdi:ienon 1:2:1:1 gasn 3 Taladayeuzninunaudruazijonon
a ) o H o Y H Y A ) wa

1:2:1:1 nazgash 4 youzniunava:ijoninvheddoyaldifon 2:1:1:1 gasaz 7 $1nudeyaauiia

= k4 A o & a a a s
namenuazinveddentlgnirdusegl uazmsniayuIavesronuas Aasizranuulsilsiu tay
fSeufeuANuIANA19 U IAINAENIIADAAIT Duncan’s new multiple rang test N5LAUANUAFDIY 0.05
i I FRIFSZ WY o 4o wea  a
HaN13398n I 1) nTedanaullgnirduiegiiluniesnasaszuunega Tudatinuan

@ IS o < [}
danvzmsasiuiiugldr C anundassanguaunasgiulasease Taeldszuuluihlumsaiugu 220

7 a ' 1a Jdo v o A a o 4 o
Taaa LlagilTlL!NWMﬁﬂiXﬂ@‘Uulﬂﬁ}'Jﬂ ?: muﬁmmwuwmuuﬂumaw 2) ﬂi%‘;ﬁﬂ‘ﬁﬂ”l‘l/‘lﬂ”I‘EVIN”IUEUE’)\?L?]%{’ENE]Q

v A o a v A o A v o "o 3 a
Aoutlgnitydusegy awnsondadeulgniisduiegaoiioddnasn 8 ¥ lusaeiu A lumsnan
foutlgnity 2 wiiidedeu Masmsnaa 240 NeuaeTu uazar I iuaz 121.6 1M 3) auiiantamenwn

Y A o A = Y g’dd‘ 1w 1 I Ao o W
mmﬂauﬂ@_ﬂwmmgmgﬂqmw 4 mmmmmm“lumiqnquﬂ NINY 36.8 % LONANNDYNNUYTINTY

0]

aa o A I} Y A o a3 A A A o
NNAVANUFATOU (p<0.05) Lmzﬂ’meumuummﬂauﬂgﬂwmmgmgﬂqm‘ﬂ 1 UANUANUUUUUUA

]
= o w

o ' AW Aaaw A ' wAa ~ ) o
ﬂqﬂ Lm”lmmﬂGlN?JEJNZJHEJZ‘ﬁﬂQ}J‘V]NﬁﬂG] ‘]Jqﬁif’]u 9 (pEOOS) ET’JuﬁmJGl‘l/]NLﬂiJall’aﬂﬂﬂuﬂgﬂﬁuSi]gﬂ

'
= o

A A ' o 1 s ' a a2
asn 1 imsilddwiniga 6.47 ds/em A1 pH 5.87 dadaunisueuae lulaswu sunsdaisuou

]
@ ~

unsodag lulasou eavosa uaz TnunaGouunfiga M0y 1.90%, 6.64%, 26.4 %, 45.60%, 0.81%

QD e

o _ v aa

1aZ 2.32% MNAIAD 1ANA1NENTTsd A Y NNADANUFATOU 9 (p<0.05) 1Az 4) MITAL TAvo T

9

~ ~

A Y Ao g { Y s o Y A
wamm1/1ﬂgﬂiuﬂauﬂgﬂwmmxmgﬂﬁmm 3 mﬁumuquﬂﬂawamumauwamm mmmﬂu NINY

5

¥ = o a

k4
s duriuguinarsiinen tazimiinagaduuazs nnniga iy 1.75 muaes 29.0 ISUALAT 9.5

A o o an o

IFUAINAT 4.3 IHUAWAT 1AL 45 DTN HANANBENTTTAYNNADANUEATOU (p<0.05)

]

<
15931 vionuas

Do
—
Do
—
€
@
o)
oA
(o]
P
<]
ho)
e
(<]
=
=
e
]
e
(<]
=
=
D)
)
=
=
Do



Thesis title:  Development of a Growing Media Block Machine
and Growing Media Blocks
Researcher: Mr. Manit Singkot ID: 2589001284;
Degree: Master of Agriculture (Agricultural Resource Management);
Advisors: (1) Dr.Parichart Dittakit, Assistant Professor;
(2) Dr.Buntarika Nuntha, Assistant Professor; Academic year: 2020

Abstract

The objectives of this research were to study 1) the design and development
of the growing media block machine, 2) to test the performance of the growing media
block machine, 3) the physical and chemical properties of the growing media block,
and 4 the effect of growing media block on growth and yield of shallot.

This research included two experiments: 1) Design and development of the

growing media block machine and test the efficiency of the growing media block machine.
Repeat the test 3 times, collecting data on briquette time and electric power consumption.

2) Development of growing media block. Shallots used as experimental plants. The

experimental was a completely randomized design with 7 replicated. This experiment
consisted of 4 treatments. Treatment 1 was a commercial media block. Treatment 2
was biochar: coconut coir: rice husk charcoal: farmyard manure (1:2:1:1). Treatment 3
was coco peat: coconut coir: rice husk charcoal: farmyard manure (1:2:1:1). Treatment 4
was coconut coir: rice husk charcoal: rice straw compost: vermicomposting produced
(2:1:1:1). Collected data physical and chemical of the Growing Media Block and the
growth of shallots. Analysis of variance (ANOVA) and comparing the difference in
the statistical mean by Duncan's new multiple rang test method at 0.05 confidence level.
The results were as follows: 1) the growing media block press was a semi-

automatic pneumatic compactor. The construction is C-shaped. The strength is flexible
according to the structural standards. It was controlled with a 220-volt electrical system.
The mold consists of upper and lower sections. 2) Performance of the growing media
block machine. Able to produce growing media block continuously for 8 hours per day.
The production speed of the growing media block was 2 minutes, the capacity is 240
growing media blocks per day, and the electricity spend cost is 121.6 baht per day. 3) The
physical properties of treatment 4 had the highest levels of water holding capacity, equal
to 36.8%. The difference was statistically significant with the other treatments (p<0.05),
and the density was lowest of treatment 1. However, it was not significantly different
from other treatments (p>0.05). The highest chemical properties of treatment 1 were
electrical conductivity 6.47 dS/cm, pH 5.87, carbon to nitrogen ratio. Treatment 1 was the
highest levels of organic carbon, organic matter, nitrogen, phosphorus, and potassium
(1.90%, 6.64%, 26.4 %, 45.60%, 0.81%, and 2.32%, respectively). These values were
significantly different from the other treatments (p<0.05). The highest shallot growth
parameters were recorded in treatment 3, with the highest shallot tunic diameter, leaf
length, root length, bulb diameter, and fresh weight of bulb and root was 1.75 cm, 29.0
cm, 9.5 cm, 4.3 cm, and 45 g, which was significantly different from other treatments
(p<0.05).

Keywords: Growing media machine Growing media block Shallot
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ns liuanaediivedinyniana (P>0.05)

) o 4

1 v v 1Y Aaas 4 o 4
* uANANDE1NN T iUuTle’fﬂﬁﬁiz ‘ummﬁv’euu 95 1Wosisua

v o 4

3
ui)

' 1T A v o Aaas A o <3 4
FUANA NI NUUITIAUYNWADANTEAVANUBOUU 99 weosiyua

S W

v 9
1/ fonysimieunuamuuuIng uaasn lilinnuuanannuediivedngneana

(P>0.05)
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a ¢

% d‘ v Y A o A v 9 =
1.3 3samsvianmsasdanaullgniiyduiozi mnmseenuuuniesdanouilgnive
o { Aa a a o A A
du5gUnvuaning 30 muAas 017 55 WUAAT §9 60 IFUAWAT TINURBTTVUTUVAN
Y 4
nszueniImANVINAdURIgUINTY DN 6 111 130 160 aamaT 538y FNUaanIu 20 1Mo
a A 9 [ . A o 4
400 JaawaslFussanda 100 psi 3o 1240 kef AruAunsHIU Tagszun Wil 220 Thad
a) @ { @ { @ 1a Jd o @
14 solenoid valve 5/2 1lausaduauinuaun 100 psi lnadudunsinuiduuaslylda
1% 1ra Jou 1 A I Y Y A o < A A Y ' 4 a
AunAuiaa19 e ld lanoudgaiisd usegUntvinadurigudnals 10 mudiuas
Aa = a a o A v 9 A g 3
ANV 10 uANaT uazllszaniainmsiinuveansossaneulganydniegy
a 9 A o I 1 A 9 ) 1w < a gy A
aunsonaanoulgniivdisagideiiioslanasn 8 5 lusoTu anms lumswaadoulgnity
S 19 o w a Y 1 W J @ £ Y A @
2 iidedou Adensnan 240 deuaeTu taza Inliiuaz 121.6 1 FelianulndiResny

Vadia 30391190 LazAE (2559) NTmMsItenaziaunIowrantaqlgnnaununuugnin

dmiundaeld TaawIesduuuuinnuannsalusaadouiaalgnndleldld 25 AowaaTua

2. mawanneulgnirdusagil
1 4 3 4 4 g’
N3 NUHUNITNAADIMVVGUANY IO NINNA 4 NTAWUN NTANUNAL 7 5
o ' ~ sq Ay A o d A o d
FINTINVA 28 NiIENAae NI Islumsnaass Aeneullgnivydusegiydusagy
& Ya o Y o Y Y Y ' A Pl A A
45 FagIverzA0IIMIHaugas 19 Mawoandmunnamu ianuiszy gasnauau
9 1 dy
198198
1 4 a a
1) AoutlgnnisA (Magic block) [dUHIGUINAI 10 1FUAAT 9 10 HUANAT
Y ! <) 9 o +|
2) NEUUGNNAN ATUFININ: YBULWT: LAV tazijonen 1:2:1:1
3) Neuilgnwan Taladie: youzni1a: unavd: uazilenon 1:2:1: 1:1

4) feuilgnway yeuzn31: unauda: wedavdn: saziloyaldifion 2:1:1:1

U = 1’4 A o I
2.1 andamamamniezniivestougniduiozy
U k' A o &
2.1.1 andAmamamnvasneulgnisduiagy
o g = < 0
Tasmsnaaeunisnoulgnilsduiagdnainuiud inudeyauidivin
' Y gl 14 A o a3 1
WInNuruIiusIutazauase lumsguii vesneuilgniisduiaglaingasaig
09./} £ Y (g dal
N1uA 4 gas 59 ldwamsnadon Al
1) ANURUIUUIIN (bulk density) YOITAQWITFATAN ) TAQINIE

~ A ~ J 3 4 A A A A 1o 3
gasn 4 umunnga 0.82 1Wosigua IOININDFAIN 2 uay gasn 3 UAUNINY 0.80 g/cm
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wazgash 1 fimdge ify 0.78 gem® anrams3sesoufisunsada Wa 4 LCEREYY
ANUUANGIE (31971 4.5)

2) mmmmaa“lumaé’m% (water holding capacity) fjﬁfﬂLWW‘ll’eN
qAsAe ) W gasti 4 Tagefigainiiu 36.8% sesaunie qasii 3 Hauiiiy 32.6 % qas
e e 4 A

= = ti' zﬂ' o = =) o 1
N2 UAUNNY 25.4% UAEFATN 1 U1 18.5% (113190 4.5) LN@U"INH‘IJifJ‘UWIEJ‘UﬂuW‘U'J'WJﬂ
g

ATNANUUANA N IAYDINNNTDANA (P<0.01)

d' wvAa 9 A 0o <
M1319N 4.6 ﬁ‘JJ‘]JﬁVI'Nﬂ”IEJﬂ"IWEUfNﬂ@u‘]JQﬂwslfﬁ'lliﬁ]zﬂ

foudgnity | mammmiusan | amwannselumsinh
dusagl (g/em’) (%)
qasfi 1 0.78 18.5d
qasii 2 0.80 25.4¢
q@]ﬁﬁ 3 0.80 32.6b
q@]ﬁﬁ 4 0.82 36.8a
T-test Ns o

ns liuanaediivednynana (P>0.05)

[

aa A o 4
ANTEAUANULBOUU 95 Lﬂ@il“])’lm

D)

* uanaes NNty AynIad
1 [} v o w Aaa [ A o s 3 4
# IANANOINNTIAYNNADANIZAVANWFDIY 99 115 1FUa

Sl

1/ Gl?ﬂﬂi&liﬂ!ﬁﬂ@ﬂﬂﬂ@WNllu’m\i u’dm’;ﬂmmmLgmﬂmmuamq

@ [

Had1n

NE@0a (P>0.05)

2.1.2 andamaniivestoulgnirdusaginewilgn
NHANITNATIZHMIANTANIUAYN K115 NATIZH Tag MUVSNS

asaeUAY mdgiicnaasuazdwiadon auznBATAEAs NH1INVIdEVOULAY
v

B a J vAa A2 Ya v Y o 1 v ' a 091/ = J o
FINITAUATICUATUUANIIAY W'Ji]lelﬂ‘Vl"lﬂ"l'iﬁ\‘l@]fl'ﬂfﬂ\iﬂu‘ﬂﬁﬂuﬂ 4 NILYUA 3 K1

aa

NIN15NAT12 ww"ummummma udsisau (ANOVA) IﬂﬂiﬂfﬂTilﬂiﬂ‘U neanan
Ti

[

e ‘]Jﬂ')"lllﬁ)’@llu 95 %Iﬂﬂ?‘ﬁ DMRT 910M153LA51E ‘Hm‘ﬁmmmﬂuﬂ@u NNANITIAUATE
9y (=1
U

ayja1/1Nmmaqq@iﬂauﬂgﬂwwﬁm%gﬂm@mamu (A3 4.7)

G
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UA = 1’4 A o & \
1) antiamanivesneulgnirduieginenilgn
wa a v A o 3 ' o =X 9 Y
antamunivesgasnoutlgnisdusegineuiimsailgn aeldds

a va [ a 4
aullasnrdeumpuauiianmunivesgasidgnuaazgas minwansinsizidoyaniund

4
v A

9 v 3 A <
vosgasnoulgniwduiagndunuines lddeyadail (13197 4.6)

A 1

3| J 9 < '
1.1) anuiunsa-a1a nien (pH) vesdoulgniisduiogy wud

~ A 1 o A S

g 1 iadigane 5.87 ierhwnlseunugash 2,3 uay 4 F9la1 pH 6.92, 7.16 uaz 8.37

q

'
aand

MUMAUNUNAAZ AT NANUUANA 108N TTIAAYEINIADAN (p<0.01) (115199 4.6)
1.2) mmsu Wil (Bo) wudrgash 1 §A1 EC gegafio 6.86 mS/cm

= & o o v A o = a o '
gAIN 2,3 Uas 4 ¥IUA1 2.93, 1.79 1ag 2.44 auaiay LiJ’E]‘L!nﬂL‘]JiEJULV]EJ‘]JﬂuW“U’JW]lﬂt;fG]i

Y

2

UANUUANANTIAYRENNNADANA1 (P<0.01) (15197 4.6)
J . A J 1 J v P =
1.3) i1 /N ratio H30 M3UaUAD 11U TATIoU WU A1 C/N gash 1 1
ANRIEA 6.64 dIUgATN 2,3 uaz 4 UA1geDa 32.7,27.7 uaz 39.45 ANd1a 1o
= = o.l 1 = 1 o 2 1 a A:' 1 til
nfSeuMeuiunyNNIgAINANULANA NG IAYREINNNADANAT (P<0.01) (13197 4.6)
v A a a = J 1 A A
1.4) A1 OC %39 UTadunIemsuou nugash 1 UaA1gage
26.4% dUgATN 2, 3 18z 4 31 20.10%, 11.40% 1az 9.0% awdmuilothuulTouieuiu
NUINNZATUANVUANA WA A YDINNWADANA (P<0.01) (115139 4.6)
J A a a N v A A
1.5) A1 OM %38 YTuduNIdas wungasn 1 IA1gaqa 45.60%
A d' S 1 A’ ) | = (% 1
59909NIADGATN 2, 3 11ag 4 UAN 34.62%, 19.64% uag 15.51% orhwfTeumeununy
NNYATUANULANA NN UBE NN BT A YTINadaNaI (p<0.01)
4 H
1.6) M N UsmaluTasmuniue gash 1 381 N gagane 3.98%
daugasi 2 3 uag 4 A1 0.61%, 0.41% 1ag 0.23% mMud1ay werhulFeudsuiununn
ga3NANNUANANINNADADENTIAYBINAT (P<0.01) (131991 4.6)
1.7) a1 P Usmnamleeavla wodgasii 1 iagagane 0.81% daugasi
2,3 1 4 11 0.16%, 0.25% wag 0.29% mud ey o wnfSoumeunugasi 1 dugasou o

nWuNlinnuuananeanaedeliiediagsial (P<0.01) daugasn 3 uaz 4 lulinaw

g

UANANNNUNNADA (A15199 4.6)

1.8) A1 KUFua Tnunaidsy wuaigasn 1 8a1gaga 2.32%

A o

dugasi 12 uaz 3 UA12.08%, 1.21% Loz 1.62% mud ey o wnalseuiisuiunudimn

[ ]

gaINANULANANAIAYDININADANAT (P<0.01) (13197 4.6)

g
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Y A ] '
M1 4.7 audamaniidoudgnivasdusagineuilgn

CPLEAN pH | EC(1:10) | OM oC N PO, |KO |CN
(1:10) | (dS/cm) (%)

qmﬁl 587a | 6.86a | 45.60a | 26.40a | 398a | 0.8la | 2.32a | 6.64a

qmﬁz 6.92b | 2.93b | 34.62b | 20.10b | 0.61b | 0.16b | 2.08b | 32.70c

qmﬁs 7.16c | 1.79b | 19.64c | 11.40c | 0.41c | 025b | 1.21d | 27.70b

qmﬁ4 837d | 2.14b | 1551d | 9.00d | 0.23d | 029b | 1.62c | 39.45d

T-test . . . . . . . .

ISICY (%

ns Miuanaedesiisd Ay neada (P>0.05)

' 1 Aw o W aaa [ A o I J
* UANANIINUUITIAYNWADANITSAVANULLTOUU 95 weosyua

' = % @ aaa A o I J
FUANA NI NUUITIAUNWADANITEAVANULEDOUU 99 weosiyua
v

A2 o Y

1/ fonysimlounuaunuans uaaen liianuuananuediiiednny

NNE0A (P>0.05)

auifinaailneuilan

50.00
45 .00
40.00
35.00

b
[
30.00 a b
25.00
c b
20.00 d
15.00
C
o

10.00 . b e d a a
e | | _ 0
0.00 B

pH oM oc /M

EC

W gA31 W gAI2 I gREs GLEE
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e Ineulan
450

4.00
3.50
3.00
2.50 2 p
2.00 c
150 d
1.00 b a
0.50 . g . c b b
0.00 [ S
M P205 K20

[ | ‘;':I'i"l‘il [ | a’ﬂ‘il Q"ﬂiﬂ R34

U

a a Jd Ay A o o \
MNN 4.3 wamBnnzrinineuilgniisanuiogineuilgn

U = 1’4 A o & [
2) antiamandiveanauilgnirduiazivasilgn
wAa = Y A o d @ ] =
aufanmaunivesgasnenganyduisgdrasanmstiumed
@ < = a @ o Y1 a va =
WasnnmanuneImandn 60 Ju antuladeauliasdeumauauianiunlives

1 a 79 = Y A o v 3 A
q%iﬂQﬂllﬁagq@i ﬂ'lﬂwaﬂ']i'alﬂi'lgWellﬂﬂvﬁﬂ'l\uﬂﬂellﬂ\‘lq@iﬂ@uﬂ@jﬂw %ﬁ?&i%?jﬂﬂa\uﬂﬂlﬂﬂﬁ

4
v A

ladoyadati (3190 4.7)

=

o 1 A 1 A o A
2.1) AN unsa-a19 w3enl (pH) gaiNn 1 UAIAIPAND 6.15

I=PAl dl

d' a0 d’ a1 4 d’ o = = 1 1
gATN 2 WA 7.80 gaIN 3 UA1 7.30 UAZFAIN 4 WA 8.31 FudeiwndSeumey nuuaay

=

gaINANULANANBINNTIAAYBINNADAN (p<0.01) (13197 4.7)
2.2) mmsi Wi (EC) gash 2 3iA1 EC gagane 0.62 mS/em

gas 1,41ag 3 A1 EC 0.49mS/cm, 0.47mS/cm 1182 0.35 mS/ecm AWA AU Failo1i1u1

A v o W

nfFeuiney nueazgasinNuUANA 1B NNTETIAYEINEDAN (p<0.01) (M13199 4.7)
1 J 1 U 1 H
2.3) A1 C/N ratio ©30 M5UBUAD TUTATIAU WU A1 C/N gash 4

UAgaqA 31.47 509090A0gATN 2, 3 Az 1 1A129.52,27.88 uag 8.68 Fuloriwnlseuiey

]
o aad

WUIUADZYATUANNIANAIDINNTETIAYEINNADATN (p<0.01) (A13197 4.7)

A

1 a a 4 ' { v
2.4) A1 0C vi30 UTaduUNIeAITUOU WUNFATH 1 UA1gada

33.66% 3049091NA0gATN 2 3 1Az 4 A1 18.63%, 12.26% 1z 9.22% WerhwlSouiieuny

S o

WUNNNFAIHANULIANANTURENTTIIAYEIN1adaNa (p<0.01) (13197 4.8)
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1 a a 4 1 { 1
2.5) i1 OM 139 UTnmounidars wungasi 1 UaArgaga 58.04%
A d' A d‘ o = = % 1
FO9INABYATN 2, 3 uaz 4 WA 32.11%, 21.13% uag 9.00% et fSeumesuiunyinn

gaIlANUUANANAURENNTIA AR BIN1adANA1 (p<0.01) (M13199 4.7)

IS A

9 v
2.6) A1 N Usinalulasouiavua gasi 1 a1 N gagano 3.88%
A tﬂ' A o w Lﬁ' o =) = o
5990911ABGATN 2, 3 Uaz 4 UA1 0.63%, 0.44% LaE 0.29% MNEIAY e eumeuiv

WUNNIZATIANUUANA NN N DABI1TAYBINA (P<0.01) (13197 4.7)

=Wl

2.7) a1 P,0, Usmnaeamla wudigash 1 iargagane 0.80%

A

5090901A0FAT 3, 4 UL 2 WA 0.23%, 0.22% 1Az 0.08% AINA1AY | pgAs N 1

S @

vlSeufeudugasou q wudianuuana1ed 1 lied1dgydan1eana (P<0.01)

9

(A15199 4.7)
2.8) A1 K USina Tnunandey woudgasi 2 Iaigagane 1.03%
5090911A0gAT 1, 4 1az 3 FalA1 0.77%, 0.57% taz 0.56% a1ud1ay Werigasn 2

= ~ v d’ = \ 1 S @ Q' aa
llH“]JiiEJ“]_IL“I/IEJlIﬂU’(,IGIiE]u G WUNUANUUANANDYINUUITIAYIININT DA (P<0.01)

' A A = = Y ' = ' aa ~
ﬁ’)uq@ﬁﬂ 3uag 4 Lll@!ﬂiﬂlll‘ﬂﬂllﬂUW’U'J'I]llIlIﬂ’J'IjJLL@ﬂG]'Nﬂ'l\‘lﬁﬂ@ (115190 4.7)

d‘ wva ~ Y A o d @ I a
M19519N 4.8 ﬁ‘JJ‘UG]T]’N!ﬂ‘JJ"U@QﬂQUﬂQﬂW%a1lﬁﬁ]gﬂwa\1ﬂ1ilﬂuNawa@

o pH | EC(1:10) oM ocC N P,O; K,O C/N
MIDE]
(1:10) | (mS/cm) (%)

qmﬁ 1 6.15a 0.49b 58.04a | 33.66a 3.88a 0.80a 0.77b 8.68a
qmﬁ 2 7.80c 0.62a 32.11b | 18.63b | 0.63b 0.08¢ 1.03a 29.52¢
’s;f@liﬁ 3 7.30b 0.35 21.13¢ | 12.26¢ 0.44c¢ 0.23b 0.56¢ 27.88b
’s;f@liﬁ 4 8.31d 0.47 9.00d 9.22d 0.29d 0.22b 0.57¢ 31.47d
T_test kk kk kk kk kk sk kk Kk

ISTCS v

ns liuanaediivednyniana (P>0.05)

9 [

1 I A o [ aaa A o s 2 4
* UANANDINUUITIAUNWADANTEAVANULDUU 95 SIGHEANG

[ [

' v A o o Aaas A o s 2 4
FUANA NI NUUITIAUYNWADANTEAVANUIBDUU 99 SIGHEANG

9
% 1

1/ fonysimieunuauunng naasn ilinnuuanaenuedniiiedAgnig

ana (P>0.05)
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guvamMaaidnaafuxandn

a
b a bhd
¢ b
»Cbd Ic| ch .
pll rcade i I 1
pH EC oM oc C/N

W gnil W gaI2 W QR  gRsd

1i1sgmmntﬁ'mﬁuwnwﬁﬂ

a

b 5 b C C

e, H-::- 0B
N P205 K20

B aAsl B ansz B amss B ans4

A a J va = Y A o d v g a
NINN 4.4 Naﬂ'li'Jl,ﬂi'I$1’?’6‘711U@]‘VINLﬂﬂJ"UﬁNﬂﬂuﬂQﬂW"Ifﬁ'lLﬁ]Eﬂ‘l”iﬁ\iLﬂUNﬁNEWI



48

2.2 Ma3yAvlanazHananvaIHoNIAg
2.2.1 aMNNIMA
a A o 4 1 a A
1) gungieImemassedila nud gungieimemasgagaly
FEUIN MINAADUNINY 30.1 03AUSAIFod gungiivotoimimnasdigaluszniig
N1INAABUNINGY 24.3 BAAUFAFHN LAZAADANIINAADINYUUAUINALININD 28.8 B3N

CFALBEA (ANN 4.5)

= d
guunliomeawds (waidus)

293 300 0.6 302 301

fla®1 Flanfz  &lewffiz dleawiia flewfs  dlewiie  dlanii7 Alemife

—Tempc’

H a { o L [
MUN 4.5 ungioImendesedilaluszrinnsnaaes

dy [ [ o A o 4 J dy [ Y 4
2) ﬂ')'liJ‘]fUﬁllWﬂ‘ﬁLﬂﬁﬂﬁ'lﬂﬁﬂﬂ'lW NUIT AITUBUFTUNNTUDN
A ' "o /3 { o o ¢ 2
@1ﬂ1ﬁlﬂaEJ'(,:,NQ’ﬂiui§1’i'§’lﬂﬂ15ﬂﬂﬁ@ﬂlﬂ’lﬂﬂ 98.6 Lﬂﬁ)ilﬁ]ﬂi@] ﬂ')'lilqdfuﬁﬂJWﬂ‘ﬁsllﬂ\iﬁﬂﬂ'lﬁ!ﬂaﬂ
° 1 % I 3 J ~ dy v o & A
@]1’51'@11!531’”1\1ﬂ?i‘ﬂﬂﬁ'ﬁ]\u‘ﬂ'lﬂﬂ 89.4 lﬂflilcﬁu@l HAZNaoAN1TNAINANUBUTANNNTIRAY

Vo P-4 ~
910D 92.0 1losiFua (1N 4.5)
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Aududuinvasarmands (%)

100.0 986

Flemif 1 Alewfiz  Flaz  dlenfiz fAlewFs dlafis Aleit AUeniW s

g HL T (9]

3 § v o { o L J
ﬂ"l‘Wﬁ 4.6 ﬂ')'liJ‘?)’Uﬁ'ﬂJW“l/l“ﬁ"U@\?@'lﬂ'lﬁlﬂaEJf!"lﬂﬁﬂﬂ?ﬂiuﬁgﬁ'ﬂﬁﬂ'ﬁﬂﬂﬁﬂﬂ

2.2.2 ms3Avlnvesronag 14 Tu
1) 31wuly msesyaulaveanounaiony 14 Junainislgn

1 o A 2 A o < 1 1 [l A v o W
NWUN mum‘lusuawemumwﬂgﬂﬂluﬂauﬂgﬂwwﬁmﬂgﬂqmmq 1 UANANDY NN UYITINTY

(p<0.01) TaoviouuasitlgnludeutlgnitsdiSezilgasi 3 Tswnaulunaiige mifu 12.42 1y

A d‘ A o 1w d' A o 1T W d‘
seeane gasi 1 B3y miny 7.57 Tu gash 4 B8mwaulu md 0.71 lu waggasi 2
1 =2 ~ ra a a [ o 3 Ty A
Tifinseenveslu vuedagash 2 lalimsniyaulaniely 14 Sududwaiuiilgn
(915199 4.8.1)
1 J { = {
2) idurigudnasi Inuduienvesrouuasiilgnludoulgniia
o < 1 [] 1 [ aa ~
d1u5aggasan q lduanaedunieada (ms1ei 4.8.1)
4 o 1
3) anwenluvesnenuasiignludeuilgnitsduseggasais o

o w

' 1A W A 9 A o A =
uaNANedNNTBd AR (p>0.05) Tasronuasnilgnludeullgniyduiagigasi 3 Tanwen

g

luwnfige Ay 8.92 uAAT 599091178 AN 1 AW 1Y NN 5.20 uAINAS

nazgash 2 luvesrowuadlisen (15197 4.8.1)



MM31399 4.8.1 M3IYAL Inveanaunaey 14 Junaslgn

50

[

U

poutlgniy |  Sau Wuehugudaduion ANy
dusazl () (cm) (cm)
qasii 1 7.57b" 0.90 5.20b
Ej"ﬁiﬁ 2 0.00d 0.90 0.00c
qasfi 3 12.42a 0.95 8.92a
Ej"ﬁi‘ﬁ 4 0.71c 0.95 0.14c
T-test woH ns *

ISTCS v

ns liuanaediivedinyniana (P>0.05)

9 [

1 v A o @ aaa A o s 3 4
* UANANIINUUITIAUNWADANTEAVANULLTDOUU 95 SIGHEA

9 [

1 v A o @ aaa A o s 3 4
FUANA NI NUUITIAUNWADANITEAVANUIBOUU 99 SIGHEA

Y
@ 1

1/ A9 ANINUL DU UMULUIN A3

2 w

Tusianuuanaiadiueg1atig

[

g IAYNI
a0a (P>0.05)
maiadulavauung 14 Ju
14
a
12
10 a
. b
5 b
4
2
C
d C C
0 I N .
a5 . az
& J-@@'ﬁ) Q,\-‘\
}Ap\ .ns\' '.\"\‘}
o ¢
;"F'
&
Sy
B

Wgniiiy Mgnsiiz W gnsi3
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Ly ey
‘o~ s phti Py X5
o’ - MY S

MNA 4.7.1 M3 yAUIaveHoNIAS 14 Tu

2.2.3 masgRvlnvarioNadolg 28 Ju

1) ¥ouuAIe1y 28 TunaIn13lgn wud Suluvesreuial

o <

A Y A 1 (=} 1 @ aa
wﬂqﬂiuﬂ@uﬂqﬂwwmﬂsﬂqmma 9 "I,ililﬂ’ﬂmmﬂﬁNﬂU‘ﬂNﬁﬂﬁ (p>0.05) TagviouLag

L1l

~ Y A o a A o A [ Y A A
mlgnludewlgnitydusegilgasi 1 Hswaulunniige miny 14.29 lu sesasnie gasi 3

A o ' v d' A o ' d‘ IS)
U muly miny 14.14 Tu gasn 4 uswauly miny 12.29 Tu vaggasn 2 imssenvesly
149U 9.86 11 (119197 4.8.2)

2) iduruguinatlsdduionveunasnlgnludoutlgnily
0 < 1 [ 1 o aa ~
du5aggasant q luuanandun1aada (p>0.05) (M13139 4.8.2)

{ 9 < 1
3) anwenluvesnenuasilgnludeuilgnitesduseggasais

[

= T 1 A o o A A Y A o A =
Nuanaged 1 ltisdAnEs (p>0.01) Tasreuuasnilgnluneulgnisduseggash 3 tanw
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