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Effect of growth medias and plant nutritions on growth and yield of Pak Choi

(Brassica Chinensis var. chinensis) in vertical cultivation
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Abstract

The aim of this study to evaluate the effect of growth media, type and concentration of plant nutrition on
growth and productivity of Pak Choi (Brassica Chinensis var. chinensis). The experiment was carried out with
3X4X3 factorial in RCBD with 36 treatments combinations and 4 replications under vertical hydroponic, Three
growth medias; coconut coir, carbonized rice hull, coconut coir mixed with carbonized rice hull ratio 1:1 were

factor A. Four type of plant nutrition; complete hydroponic nutrition, earth worm compost, organic fertilizer,
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and earth worm compost mixed organic fertilizer ratio 1:1 were factor B. Three concentrations of plant

nutrition 1:100, 1:500, 1:1000 were factor C. The result showed that the interaction between growth media,

type and concentration of plant nutrition (AxBxC) had significant effected on plant height, crop blade wide,

length of leaf, shoot fresh weight. It was indicated that coconut coir mixed with carbonized rice hull ratio 1:1

with complete hydroponic nutrition at concentration 1:100 (a3b1c1 combination) treatment had the best on

plant height, crop blade wide and length of leaf, and the carbonized rice hull with complete hydroponic

nutrition at concentration 1:100 treatment had the best on shoot fresh weight yields.

Keywords: Coconut coir, Cabonized hull, Organic fertilizer, Earth worm, Hydroponic system, vertical

cultivation
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Figure 2 Interaction between growth media, type and concentration of plant nutrition on plant height of Pak

Choi (Brassica Chinensis var. chinensis) in vertical cultivation. (a1 = coconut coir, a2 = carbonized

rice hull, a3 = coconut coir with carbonized rice hull ratio 1:1) (b1 = hydroponic nutrition, b2 = earth

worm compost, b3 = organic fertilizer, b4 = earth worm compost mixed organic fertilizer ratio 1:1)

(c1 =1:100, c2 = 1:500, ¢3 = 1:1000)

. Letter within bar graph, means followed by a different letter are significant different by Least

Significant Difference test ** = p < 0.01
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Figure 3 Interaction between growth media, type and concentration of plant nutrition on crop blade width of

Pak Choi (Brassica Chinensis var. chinensis) in vertical cultivation. (a1 = coconut coir, a2 =

carbonized rice hull, a3 = coconut coir with carbonized rice hull ratio 1:1) (b1 = hydroponic nutrition,

b2 = earth worm compost, b3 = organic fertilizer, b4 = earth worm compost mixed organic fertilizer

ratio 1:1) (c1 =1:100, c2 = 1:500, c3 = 1:1000)

: Letter within bar graph, means followed by a different letter are significant different by Least

Significant Difference test ** = p < 0.01

AN (LBBALNAST)
91N Figure 4 WU3NHUJaUW RT3
szningiaquan m‘mzmmmgmmsﬁm LRTITAU
AN NTUVIFNTATANY AN ImeANNE Y
@BAYURAIANNLANAIIa IR AYN1IRD @
A9 v = . x> A ' o
(p = 0.01) Tl MslETagUaniuandrsnu
Jwnunsldriiavesasazarasiaernianei
LANEIINWLAZANNT VT UV BIRN TR DN WANG
ﬁ‘uﬁwaﬁﬂﬁmmm’a’lumﬁwaaﬁﬂnmnﬂwj@
Foaduanasnullaiy lasdninasiniinain
sl,ﬁmsu?%ﬁﬂQnﬁmqwzw%aﬂmauLmﬁhuﬁ'u
m‘sa:mﬂmqmm‘sﬁﬂﬂ@ﬂwﬁnﬁ NITAUANY
AMULTUTH 1:100 LazNIINITALTUNAULHA
' o A A ¢ A
Pwnussazaissgamiislalasiniing 0

FEAUAMVAMNLTNT Y 1:100 IRA1AINE17 LY

mﬁugaﬁ'q@ WNNU 9.30 WA 9.24 LUALNAT
MUSIAULANE1I A %EEIAT (p S 0.01) e
WisufisununTsuitan daunsw’“s%ﬁﬂgﬂﬁiﬁ

anwenalueiosesainn Ao PoUzNINTINAY
sIazaomgam i lalaslning fszeunanm
\NTU 1:100 WNALHNTINALATAZANEII08IWNT
Aalalaslniing Aszauanududu 1:500 Yt
NZWIHUNALLNTINALAN I AT 21 TN D
lalaslwiing Aszauanudutu 1:500 1waau
s luiadewinny 8.46, 8.41 uaz 8.10 LIWALNAT

AU



MrUrgudsIns “uniinanfuumidTaniay ATl 127
The 12" Mahasarakham University Research Conference

372 H MRC#12

10.00 a a
q b )
1 = l
. 800 4 ¢ P o -
E : — . 0
= 11 : : | & h
T 600 : TH : o
- : 1H | '
K m | ; i
£ 4.00 . . .
o:ﬂ no
it g, | :
= 200 " g g
:I,ﬂﬂ - 5 om - H - By :..

-1 -1 n n - A r-} 1 n s = n -1 n = = - = -]

nyLTEMRaEa

Figure 4 Interaction between growth media, type and concentration of plant nutrition on length of leaf of Pak
Choi (Brassica Chinensis var. chinensis) in vertical cultivation. (a1 = coconut coir, a2 = carbonized
rice hull, a3 = coconut coir with carbonized rice hull ratio 1:1) (b1 = hydroponic nutrition, b2 = earth
worm compost, b3 = organic fertilizer, b4 = earth worm compost mixed organic fertilizer ratio 1:1)
(c1 =1:100, c2 = 1:500, c3 = 1:1000)

: Letter within bar graph, means followed by a different letter are significant different by Least

Significant Difference test ** = p < 0.01

Figure 5 Interaction between growth media, type and concentration of plant nutrition on shoot fresh weight of
Pak Choi (Brassica Chinensis var. chinensis) in vertical cultivation. (a1 = coconut coir, a2 =
carbonized rice hull, a3 = coconut coir with carbonized rice hull ratio 1:1) (b1 = hydroponic nutrition,
b2 = earth worm compost, b3 = organic fertilizer, b4 = earth worm compost mixed organic fertilizer
ratio 1:1) (c1 =1:100, c2 = 1:500, c3 = 1:1000)

:Letter within bar graph, means followed by a different letter are significant different by Least

Significant Difference test ** = p < 0.01



MIUTLATINT “UMAnEuum I NARY ANl 127
The 12" Mahasarakham University Research Conference

MRC#12 “ 373

HANAARIMIENGW (NSNADAW)

31N Figure 5 WUINJUJaUWUTIW
FZNINIRQUAN A1IEANETI90ANIRT  Uaz
JLAUANMUTUTURIA1TAZANY IUAN W YD I

[ '
a o L v a

NANRAUNAINAURALAREY LEAIANNLANAIDEN
i Ayaadia (p = 0.01) TliiAwIMIlEiag
ﬂgnﬁumn@mﬁu FUAUMTITTRAVBIFNTALANEY
ﬁwgmmiﬁ"’n‘ﬁLmn@hdﬁ’uua:mwnl”mj”mad
F1IRTANNLANAIINWR NN IR RANRARTINA
a@maaN”nmﬂmw@fa‘zimL@TLmﬂ@h{m”uvlﬂﬁas;l Tay
A A ' X a ° I Aad A o

amﬁwasmuuwamimismwﬂgﬂmmmamm
' (% A A ed o
hunusazongam IR lalaslnindfazey
ANNLTNTU 1:100 lﬁmﬁmﬁnﬁuamaﬁnqaﬁq@

o

WinAL 57.56 NINGaAK wan@NdasdNtEEIAT

]

'
aaa

a A a a o

9 (p <0.01) WaFguNeununyInitony
FuwnTINITNIAA RN AURALRADTEIRINN Ao
mﬂ"ﬁqw:w%ﬁai’wﬁ‘umia:mﬂmqmmiﬁ"’ﬁ
Talaslwiing NyzauaMUTUTY 1:100 WAAULNN
' a :’ @ A d{ai fd v £z v
PUAVINRNNBUNITENITZAVANMNNTY 1:100 i
ANIRUNAURALRAY LYNAY 44.85 Laz 40.33

NINABAY ANNE1AL

%ﬁ]']‘iﬂiﬂaﬂ"l‘iﬂﬂaﬂ\‘i

miﬁnmﬁﬂ%wamam“'a@qﬂgnﬁtmn@inn”ui’sun”u
msa:mms'nammsﬁ%ﬁ@mﬁuua:mmL°1]"11°1Tu
maamia:mmﬁ@mﬁ'uwuiﬂﬁm@iamsw%zylﬁui@l
wazHandazaIdinnanIedidaadluszuuns
1JQnﬁ"’num@%aﬂ'ﬂdﬁﬁﬁéﬂﬂ”{gﬂwaﬁa lag
UjFuniusszninenssnisiliiaguan unauiw
LAZYIUEWINHUNALLNT TANAURITALAIUTI
DIMIINTN AN HULRZ AT NT UV ITTRZ AT
dann naaigidulaludnsuzssnnugedu
anunhily anuenly LLa:ﬁmﬁn@Tua@ﬁﬁq@
u’mn’jﬂn'lisl;’ff‘quw:w%ﬁaLﬂmazi'mﬁmimﬁu
msazmmi'wlamwsﬁmﬁ@mﬁ'ml,a:mwL?’J”wﬁu
PBITNTAZA BRGNS B WA RINAVLE IEEIH
NZWINI+HUNALLAN Lﬂui‘a@gﬂgnﬁmm:aumnndw
mildysurnituiosadiadoaluszuudganive

LG ROAARBINUNIWIILVES Quy NWLIINT

1ﬂﬁqyuzwi’1's WNRLLAT LA YBNEWIIIHUNALLNT
Lﬂui'aqﬂgﬂiuszuuﬂgnﬁmmwﬁa nsliin 4
AsIRD T wurnmanaulinmsasyidulauss
wamﬁmaaﬁﬁq@“ nmydssidasmslainges
Umiwiumaznemgamiglalasiniinduas
AuinBaINTINL N ﬂwu"‘nua:ﬁﬂ"lﬁl,ﬁau 73
wa@iawawﬁmjmN“'nm@ﬂmo@jaﬁﬂgn’[m:uuﬂgnﬁm
W26 wudwmﬂ"ﬁm{wLgmﬂmimﬁum@;mm‘s
lalaslwiing dwauly anugedu iminduaa
dmindu LLa:Nawami{mﬁna@gaﬁq@”
AN JIUNUTVITI AW TR TULY
asadlalasiniing LLa:%amwﬁs"mn”ui'aqﬂgn
derianuuazanugutuiasnulagniwsay
wmfﬂﬁmwﬁmnhvlﬂmwﬁﬁmaam@gmmiﬁ"ﬁﬁ
17 lasnsldmsazmomaamisiizlalasining
IWnadenisaiyidvlauasnandauasdnnie
mw@jaziaawﬂus:uumiﬂ@ﬂﬁmmm‘g{lﬁﬁqm
50989078 05N BunITAan1salinansa
HNMaNIgIdae laituni wanzauazldiin
msa:mnmqmmsﬁ“ﬂm:uumsﬂgnﬁmmmga
lu‘qni'a@;ﬂgnﬁixﬁumwﬁuﬁuﬁg{ﬁ?u 34
ROAARDINUITWIILVBIVTY T ﬁﬁwmiﬂgmﬁ'ﬂm@
gINI969 Iﬂﬂ’["ﬁﬁmﬁnﬁamwgaf’sLﬁwﬁu
ﬂmﬂﬁ ‘wudﬂa;lmﬂﬁﬂ‘aﬂﬂﬁwawﬁmﬁﬁqmwmz
ﬂzlLﬂﬁvlaimiwﬁﬂa{ﬁm@mm‘sﬁ"nmuﬁmmwﬁ
NTFBINNTE UAZROAASBINTINUIILVIFULALTA
Fawuirnisldaududulugasn 1:200
wwa litnvasnisiivlavasinazilnaidsenunis
1°Eﬂsll,ﬂﬁl,ﬁmasi'mﬁu's13 adnslsfiarude
LiﬁymﬁUuﬂ%mmm@lmmsﬁﬂuﬁmﬁﬂﬁuw?ﬁﬁ
Usunadesniiiuimsgemisiizluaisiad
TalasTwiindAszauanudutudoatu aniuie
WisuiRsuiuisdnarnldimeindunislvnanaa
w“'ﬂm@quqﬁdauﬁ@‘hﬂdwﬁﬂQﬂlumsmﬁ"laim
Tniing wannldinmindunsgadanududud
f,go"fumﬁ]:ﬁwaﬁwlﬁwawﬁmqaﬁunhﬂﬁ G9az
gusoltnaunusisiadlalasindingle
L“ﬁmﬁmﬁumiwmaaﬁwuiﬁ:uumsﬂgjﬂ‘ﬁm
LL%’J?’IULLG:H'\??J?‘;QH@]EI"E'&'Iﬁﬂv@"‘ﬁ’)ﬂ’]WM i



374 H (] MRC#12
==

MIUTUATINNg “UMNANENBUNMENTANNARY ATIR 127
The 12" Mahasarakham University Research Conference

a A A >~ o =
fnuuinniianazaadynivesltaisiedlunns
Uanis

U1 bIAAININAKNANIINARIN LAY
My wul nslfmsaraoiednga i
1alasInAna3INNULNAULNT ®ID PUNTWINI+

A v o AadAA A
wnauANUTNTY 1:100 1dunIsnITNaNga
T9989NIA NI TUIRANBUNITTINA LA LN
738 °1q1su:w%”nﬂmauLmﬁmwmﬂ’m‘m 1:100 NH
VN HIUNIAN B NI UAFINITD LA N AN

v A a 1 U 1 9/:/ “ A A 6w

Inafoafisunled wan1slsiinindunsdgn
mmsniﬁwawﬁm‘naaﬁnm@mnﬁaﬁadL@”’L@Tmuﬁ’u
(Figure 6)

ﬁ“ﬂ

mﬂ"ﬁmsa:mmﬂﬁm@;mmiﬁ'm"laimiwﬁﬂaf
FIWAUNAULN 138 ﬂgﬂmw%aﬂmammﬁmm
VN 1:100 Lﬂuﬂﬁu%'ﬁ'ﬁﬁﬁq@ he991nlu
mia:mUﬁwaa’mmsﬁmvlaiﬂﬂwﬁﬂ??ﬁﬁmm‘miﬁ
NTADINIATUNG 16 519 Farldziasyaula
va 1 wg/ v A 2’ v A A 6 1
laaninisliinldaanuazinnindunsys wan1s
Idianaindunidluszuunisdanisuwiasuas
sruvlalaslndindgarwrsaldnaununisls
ssszaomgamIielalasindndld Giswnin
a@ﬁununﬁmﬁmvlﬁ AIBUNITANBIR WU
mminﬁﬁzuumsﬁ“ﬁﬂle,mm”qﬁ"lﬂl**ﬁﬁ'uﬁuﬁ

o @ [ A [
FNAIFNINFIANLI B3 be

naanssudsend

282009 UUITTIUNTINNINILN TN AN UT
NIIUNNIAILANINEANUT alrdunzduialy
muaaﬂmaugmﬁa“fu 28781 UIATINIWWI
@’mmmzuumiﬂgﬂﬁﬂuumG'Fai’mn”umn??m
1JmLﬁ‘ammﬁuﬂaﬁmmmﬂuaquuﬁmﬁaa
FUNIUNINUIRUABWAITITBUATAIAT T
wmaluladmsinses amsnalulad wineiay
YRIEI1TAN ﬁiﬁm’magmﬂ:ﬁwﬂi:mm
qﬂnirﬁuazamuﬁ lunvi3ds uwazveveuqgm
Windfided fidnissasniaian
waluladnmsinsasieeslininuszaindudnsg

Tuszrineansrinaae



MU gudTIng “uninnduumidmnaty Azl 127
The 12" Mahasarakham University Research Conference

MRCH#12 “ 375

b1c1, b1c2,
b1c3
:5“‘ z- b2c1, b2c2,
13
> & b2c3
~o-Fa gw
5
AN
b3c1, b3c2,
b3c3
b4c1, b4dc2,
b4c3

Figure 6 Growth and yields of Pak Choi (Brassica Chinensis var. chinensis) in vertical cultivation
(a1 = coconut coir, a2 = carbonized rice hull, a3 = coconut coir with carbonized rice hull
ratio 1:1) (b1 = hydroponic nutrition, b2 = earth worm compost, b3 = organic fertilizer,

b4 = earth worm compost mixed organic fertilizer ratio 1:1) (c1 =1:100, c2 = 1:500, c3 =

1:1000)
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