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ABSTRACT

The cultivation of crops in the net-house has increased significantly, especially for leafy

vegetable products. In addition, tomato is a crop that is popularly grown indoors because it is more
susceptible to diseases than other crops because it is easy to control diseases, pests and climate change.
The increase in Bio-Slurry is, a type of fertilizer, comes from the storage of animal dung in the aerated
conditions of the digester, where the slurry is under high temperature in the digester for 30 to 40 days.
In order to generate gas for home lighting and cooking, it is a good fertilizer to apply, and then the rest
of the fertilizer from the farmers can also be applied to all kinds of crops to get better yields.
Meanwhile, Rice husk biochar is a type of charcoal that comes from burning rice husk and is a residue
product of rice production, which is especially useful for improving soil fertility, increasing pH and
increasing phosphorus capacity. Growing in the soil makes it easier for plant roots to absorb minerals
and water, and synthesizing. The apply of these two fertilizers in combination is a way to increase soil
fertility, neutralize soil acidity and get good yields. Given these reasons, and to understand the benefits
of these two types of fertilizers on crops, we have raised the topic “Effect of Bio-slurry and Rice
husk bio-char application on tomato production yield in net-house” to experimental study for
graduated thesis, in direction to contribute for some problems solution of farmers and purpose to
improve knowledge capacities about tomato crop growing techniques by obvious practices and
keeping as documents for other researchers. This experimental study is purposed (1)To study about N-
P-K compositions in both of fertilizer.
The experiment started from April to September, 2020 using the experimental method is Randomized
Complete Block Design(RCBD), which is separated into 3 replicates and 6 treatments. Treatment
1(T1):Rice husk bio-char 100%,Treatment 2 (T2): Rice husk bio-char 75% plus bio-slurry 25%,
Treatment 3 (T3): Rice husk bio-char 50% plus bio-slurry 50%, Treatment 4 (T4): Rice husk bio char
25% plus bio-slurry 75%, Treatment 5 (T5): bio-slurry 100%. Treatment 6 (TO): No fertilizer as control
treatment. The amount to be used is 14 tons per hectare for cushioning the bottom, and this experiment
conducted on an area of approximately 8mX4m square meters.

The result as below: results of fertilizer analysis: N-P-K of bio-slurry is 0.47%-036%-0.13% and
percentage of Rice husk bio-char, N-P-K is 0.67%-0.28%-0.19%. Production yield such as plant
height, plant diameter, number of branches, root length, good fruit damaged fruit weight and total
weight. They have shown that a treatment which be well total weight was treatment T4. Treatment T4
is used bio-slurry 75% mix boi char 25% in quantities of 14/ha.

As results, the trearment which be well is T4=18.70t/ha. Secondary well result is T1=10.99t/ha,
T2=17.37t/ha, T3=11.03t/ha, T5=13.85t/ha, TO control be lower than each treatment is 6.65t/ha.

Finally, the T4 treatment, which uses 25% rice husk biochar mixed with 75% bio-slurry in the

experimental process, is optimal for yield growth and economic efficiency. Therefore, in using

Vi



natural fertilizers, growers should apply fertilizers according to the needs of the actual crop and
choose the method of using fertilizers by mixing bio-rice husk plus biogas plant, because the use
of the above two fertilizers combined. It provides many benefits such as a well-grown crop,
satisfactory yields, retains moisture, neutralizes acidity in the soil, maintains good soil fertility and

sustainable crops. On the other hand, these two fertilizers are easy to find in rural area.

e
3.

vii



EUGERBRINITZEIUY oo i

EURIUBUNELTY ..ooo s iv
TEDEIBI oo s viii
TIETIBTEIU .vvveveeeeveeeseseeeesesseeesssseee oo ssssee s esssees oo xii
U N AEUTIETTME ..o ssssssssssees s xii

9.9 BUBIIIGIGT s 9
919 GRTTUITISIIETAN o ovvveovoeeeeeeseeeeeeee s 9
9.M  AARUTEUBTS DA o rvvvooeeeeoeeeeee e 1
9.6 BURSANEIIN o.veoooeveeeeeeeeeeeee oo v
g b aSiunsbaans
9.9 UHNGISRSEMAGIRIBETS oo m
19.9.9 BUIHSI....ovoooeeoeeece e m
19.9.19 QIHAN: R AITUEORMAGIIIGATS ..o m
9.9.0 ANIMABHEGREMAGIIEETS ..o m
19.9.G HEUIN S SIS MR MAGIHIGATS - ovvvvvvveveeeeeeeeeese e d
B8 RN GIFRSHIEENY oo d
19.19.9 UIHS 1.vvoooeeeeeeees s &
9.9 UGN TIEURTORIIHIHENIY oo 9
0.9.M ANTMHFBPRRETENIY ..o by
1.19.¢ HRUISSIsMIBim ﬁﬁﬁit{lhi—iﬁ’]ﬁ ................................................................... 9
V.M ANSAMNGISRSBMITEINS oo fl
19.M.9 DIFEG2IS RSEAUMITHING .o fl
V.M. FORRYE MBI OBARNINA ..cooooeee s fl
v.m.m BonnySnmitni:siing 1ULg1 ) B o
19.M.G HADIENESISEUMITHIIL oo G
V.G UFRNURNARSHLTITRNS o &
19.G.9 CUBEUTURT oo g
19,619 QUFANIEE SHIM oo g

viii



V.&

V.9

V.1

Mn.9

m.v
Mm.m
Mm.c

19, G RGN B oot 3

G I 48] 571V oY é
19, Gl FUBIIAR cvvevoeeeoeeeesee s g
19.G.0 BUBLTIT oo 90
RN EIATE LRGN o 90
LG co I 0201 11 OO 90
.69 MRS SHMIUS . oottt 99
19,60 ARG oo 99
UGG RIS oot 99
19.9.9 AR EOTAITEIENIIS oo 99
19,910 AUREUTEIED coovvvvoeeeeeeeee oo 99
.90 TRAN[YUSRUMI o 91
9.9.G IRENAIUILIZTS v 91
O.8.8 TRRAATHIE oo om
MABS) SUMIUHIUBIU ..o 9m
19.60.9 AMIEUIBIEUR . oovvvoooeeeeeeeeeeee s om
19,6019 ARSI SRR e 9¢
60 FTENEIE ..o 9¢
160G AIENEGMT SRBRIED ..o 9t
19,608 FIAETEN SHEI oo 9
19,609 AITIGRUTL oo 9
196060 55 AURTETE SRS MM ..oooovoeeeeeeeee e 9¢
$on 0 SEanjEsnaREasIS
ANSAMNGIGHSIRISHITENGES oo 96
M.9.9 FEMABANARSMGHIANGS o 90
.91 [IUTGE ..o 98
M.9.M EORANAN SHETILNG ooooooeeoeeeeeeeeeeeee e 98
TUHRUIRTEIITIS oottt wo
URNTENTES BRGUITIIMA oo w0
EUENT SRGUAIINIEIIES ..o vy



M.c

m.o

G.9

e

M.G.9 EURIAITNUEIGIRUIN oo GG

M.G.19 BRITTIDIIT oo GG
M.G.M EOHTIYOTETIUTIF ... vy
M.G.G AERRAIRIMIGHUSUMANES . oo GG
M.G.¢ O TR DINUTIY UG St e Ll
BRELNIFITTEIIEIS ... GG
M.8.9 TREN[ATUBE .. 6]
M. &9 FRANAIETOT oo vm
M. &M TRANPEYUANE SIS .o vm
M. &G IFONAIDININ oo wa
8.8 FEANEUIEIIBLUN oo wa
M.&.9 FHANTEYMITIGT BRAIGIR oo va
TROMAIIYIIGGEUT . va
M.9.9 FGSUITHR coovvvvocvveeceeeece et Ul
M.9.19 BGSHUGITUS . oovoorveeceee e Ul
MM AEAMEG S oo we
9.6 IRANTEIIMATUGRAG oo G}

a a

S5 ¢ sguns SoMmamaR

YU T USSP LIyl
G.9.9 GG SUUIMIIEN ..o v
G.9.19 RTINS oo we
G.9.M HRAGEEEITMINL oo we
G.9.G BSSIURIEM .. oovvoooeeeee e mo
G.9.8 GSSIBIGMME0% [WAEGS oo my
G.9.9 GSSIIBMIMI00% MBHEITS oovvveeeeeeeeee s mm
G 9 GGIIUIBEU o ovveoceeeeceecee et ma
G.9.6 BSBMABBSIY v met
G.9.8 BEIIURUIU . ..ovooeeerieeieeis ettt m9
G.9.90 [T ..o ms
PEITITIIY oot mG



&.9
&9

G.19.9 MIAMANEDESEIU ovvvooreeeceeeecee s
GG I 0212 1¥o8 ] o1 OO
s & SEMNS SeaRNBAS

N1 <O
EURLTEIEN ..ottt

UMGwan{y

gUNYS
PauEnSEmSSals
Ll SEELETL

Xi



09
oV

om

oc
Ot
09
0]y
0G
0¢
90
99
91
oM
9a
9t
99
9R
96
98
Vo

B9
U]U]
vm

(RO

JUMN M.9
JUMAN MY

N V.9

M V.Y
N B.m
Nt V.a
NN V. &
NN M.9
Nl @.9
Nl ¢V
NN .M
il c.c
N . &
MY c.9
N c.f
il ¢.G
MmN c.€
N @.90
Ml .99
N c.91

{mun m.o
mun c.9
mun c.v

Srnsice K638
PELEL
IS BTSN AIUTGN A AB SIEOMY o ovvvoeeeeeeeeeeeeeeee e 96
URDTEIIES .o 99
NS
U UM BB EREREEINNT oo m
RIG B ATAMBIBEATIN U QTR ovveeeeeeeeeeoooeoeeeeeeeee e G
MITTENTEE N-P-K ISEMAGIRIGEIS oo G
U M MTSEMAGIRIGETS o ooovvvvveeevee e G
BT N-P-K SURTOBIEUT oovvoooeeeeeeeeeeeeeeeeeee e o
URNANGRIENUIDEN O UG o wa
PUGRIUIEIT ... Uy
mimA U UgSURENGSD AYRIHY. .o Gl
iU U gRURRNGSID HYARMEY mo
JUIJUBGSIBAIUR o mo
mimmuugsUienGD SYSIHMURA . mo
mimAEUIUUgEUTANGSFIGMR €0% oo mwy
mﬁmmﬁjjmrs]ijmgﬁmﬁtmmé’%@mm;ﬂ 900%...eoorreeerrrerrereree mm
mﬁmﬁmﬂmﬂun@ﬁnmwmmé§§ﬁmiﬂg ..................................... ma
mimmEUIUUgSUTaNGS FSRUIEESNT. . me
mimEEUIUUgEUTANGS FSRUIFAN oo mo
milmmpuRugsuienes PRIyATRMN: . mel
mﬁnmumﬁgmﬁﬁaﬁaﬁmqmmmﬁmﬁﬁﬁmn ........................... GO
wngn
uinmiaNmMA SHESINBUTINMUUEIFIO0Y0 ..oovvovee 98
U URBASIEBIINS oocc we
T UIRURRARAIBIING ve
S50 NSRS SRS

xii



NSRRI NS
g

AL

fi

NG

fu.b
b.b
ULH

%
ANOVA
AVRDC
BT
CARDI
CEDAC
C.F

Ccv

DF

FAO
mg

ha
GM
GT

LSD

olo

olo

olo

olo

olo

olo

olo

olo

olo

FAARRS

My

Agmy

ims
IMSHRGWAm
topmi

=iy

il

MR

Analysis Of Variance

Asian Vegetable Research and Development Centre

Block Total

Cambodian Agricultural Research and Development Institute
Centre d’Etude et de Développememt Agricole Cambodgien
Correction Factor

Coefficient of Variance

P-Value

Treatment

Yield

Degree of Freedom

Food and Agriculture Organization

Gram

Miligram

ton

Hectare

Grand Mean

Grand Total

Least Significant Difference

Xiii



MC
MS
MTr
NBP
n.s
ppm
RCBD
SS
TTr
™

TSTD

olo

olo

olo

olo

olo

olo

olo

olo

olo

olo

Moisture Content

Mean Of Square

Mean of Treatment

Nation Biodigester Programme

non significant

part per million

Randomized Complete Block Design
Sum of Square

Total of Treatment

Total Weight

Tonle Sap Technology Demostration for Productivity

Weight

Xiv



RN 9

(eSS HZS



SGsH 9
eSS FeSS

9.9 BHRFIR

miRg:dnmisiphgeesnme y megshnumnsSnmnfsigih Shghamuinng Shph
wigaurigh 9 misdnmahg:esnmmoswmimiiamcip mavgwmidimasgifsnony
Shggrumsannmn SHaifimnntunonyg pitidnnishidhhpins S amyw
uindwuRigug:aonme fign:nmhiamnwmngginmudamigh aig)s Wwiwswimie)s
MWRUELEY 55 oplncip 89 vipugUMMUMGMIEY (PRnaRY Impom &4
iISENG, V09 &)

miifisigjuGgsglisaisgngs Sumnimamngiiaais (Bio-slurry) ISyt

5] 9

(RS NSBRIMIASRANBRAGNUNS: ISinRT2ANmSgIUgHigaisinutmngjsin
1IN SEPRMBEGHANMNZ AT WIWAIRGH 1IN MO 181 ¢0iF9 MuUiEHENigith gl i)
iBimasgntSimnms 84 ey Wwunohii: ondimagiumhnamtmownti:isind

[easgibEAMRtUIReAg g M SE SRUMBIIDIRNIGT (NBP, 2014)4

gSuis:ini Eiﬁjuﬁﬁﬁﬁﬁ (Rice husk biochar) BN WIVIAGMSBANMITAHNY WIWM
mAsANisEonRgEyitnsunEsfivni guinipd gufigmnsnsaumgesmgi
B AMGEYUWwH Igmigansushmsthamties (MAFF, 2010)9 Sinfiiping
ig: AN NGUEUMINRNENURSEAM 88 INwiyummus oynsimudtsusn g mhw
iginfiininuingis:ginmsannayd Suanniufiivainigiam udhgindniouamys

iR UM ot s ospuvigimuipins Sam Shpns s udichiGmisis:
Y a
910 BRBEINFILTIBHP

A U AR (909¢) eSS minnwgunniimag) Sufigpmnuiehlisghn
SnmMigasisgi Noswagmn SumnmusnpISIhRuBwisussiiimas Shi§sdam
AIRANATINS A ENANIRE SN AnS srGH iR ffmﬁmqaﬁmsng USNUMBH ﬁgﬁt@ghﬁ 84
jwstanamiumm:d wiwduinsinwpynmisimuinsusq sSuin:in ubhAvhint
IEMINWASHIEH ImINREmg) §ﬁ§iﬁgﬁﬁ§m§ﬁmSﬁgnmtfﬂﬁﬁumigﬁfﬁﬁghﬁjﬁ‘lmgﬁ
e BhGgrumbRih: Mg sigug:snmg Dl ISl AR ARAIGY
wessiumeiiBs fivesd srmmmdimastimsivimuaii i§8jig: 8 unln 84



AMIN 18] MR8 E siuman: pusnmausugiapimidisumsfimByunuE

o n

o

amaBfisgumigamaIsIam e s, Woor) 1 wwiiBngummaibis: Sl
grupsinnaghmimaugwimmBmeatas guadnnginm Swigguisnpimmitigms
Sigimnd iwﬁﬁjﬁﬁtwmmﬁmgmﬁmﬁmmtﬁg% imnAcoanig) Sufiimpmnughmiiis
Bam4 guidmig)s Wit aamnwmusd ugimtunngrsiganmymusipauan 84
{fisifiv indigimuugminnasis: wiwidyimsinn:dh SLhugme UGS UmMITsRNIUN
Sedjn Sundmuiuistumsy iSvidhilnwnpmsus sgnuismmdimaamngiisags
§hﬁiﬁ@hﬁmﬁtmtﬁj§§ﬁmﬁmﬁii'mti'n:qh IgeaNg:anm smimicinn«

9.M ERSBRNCISIIMBHR
MIETANISIFIEMARMUTANN RS TGN MY:

- i‘[,tf]ijiti:]iiﬁ‘[fiﬁismﬁ’[ﬁi,mﬁﬁﬁﬁﬁﬁ&]ﬁi%ﬁ:js Sudinhrnuibsamiti:
- ImasamwianasTibEhnng

9.¢ SLRLMIBHR

o

pumIEsAMS I§igISiBinmh ShmQoannmai WERN MoENIW{RTRY IR

1 un

wsgnmitat:ndiatinn: fnsitmnn deng: Anvhiswan w)hEn i8R §ivowo-



SOH

56N SHHaNS



Lo msgrugisiisSmugiSsanie
1.9.9 §wsi

Smrigiiigais Anupwansnag i

ascnshmans

(5]

W

Sgs D

U)RGMIg|Rigals UNUAsgumSIMItIun

MHHHUHSANM ST N EnyMAYWUIAGIE UW SHANMNENH DS TMIngs

9

nnes ShuifisGgnndnm SMmARNATGS SR MARAMUNT Skanitumi:iepd

NIMISIEUGMANZEN (NBP, 2014)

b.9. 1o AR RmAsRigRs

SmAgrNSuRn: fifsass

- NSNS uNFSUIRG UGN
- Bemsfsayw wwmsimuiag 84 0
- MAEANgjSimEsiug (B12) §

- AIMATIUATIMSTIUMSIM S{pRYWw IR UHMRNWRJUR (NBP, 2014)4

b.9.m sumadifeaanmasiigRs

jumuinywansrugnRs

rmEGHuiEsthia

&
f)

AN

BUSWR ShtigsmUSman

wiirosging: ilhamandms mngiligajsms

mni 1.9 pjuiuanmaGHivaulingm i

. . Heusos SAnNuRAIGRAG Smng]
RN

BIE% | BNjE% | BifE% | Uy BIg% | ©Lju%
HIagH (N) 0.8-9 0.¢ 0.6-9.¢ 9 9.G-9.G 9.9
§adi (P) 0.8-0.6 | 0.0 0.G-0.G 0.9 9.9-19 9.dd
gmagys (K) 0.6-0.6 | 0.0 0.t-9.8 9.1 0.G-9.9 9

{UFiN: NBP. (2014)




MY V.Y UGRTMBIUESING U A6

DR RIAMMA mngjNigajs fimjiriny
HaE (N) 0.8 0.01C
§edi (P) 9.9 0.0
t"gqulﬁ (K) 0.Mmo m
[URAN: IR U fJ5 (B098)
mni .m mifannS N-P-K iStmmg)
—— YUY (%)
HIaJE N §egi P ymagjy K
g nijpues 9.0M 0.01 9.0l
Sgjniaiy 9.0 0.um 0.0
Egjﬁgﬁgﬁh 0.86 0.9¢ 0.80
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1080 Allotment-garden (2017)
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5. ﬁ%ﬁm:ig (Beet army worm)
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iurnoiigl oy Gaogin §oM (Imedacloprod) HEENRfG &4 (Diazinon) Etineinnh tifis
(Planet Natural, 2004)

nis. iG (Mealybug)
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i. ﬁ%fmﬁiﬁﬁ (Cutworm)
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{huti udumouininms whwihApmaii fihomat U mywdgedgdios mims
1S8nM (Planet Natural, 2004)
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