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Effect of Organic Fertilizer from Central Waste Water Treatment of Saha Group
Industrial Park on Growth and Increasing Yield of Cassava
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Abstract: This study investigated the effect of organic fertilizer (OF) from Central Waste Water Treatment
of Saha Group Industrial Park on growth, increasing yield of cassava (var. Huay Bong 60) and some soil
properties planted in Kamphaeng Saen series. The experimental design was arranged in Randomized
Complete Block (RCB) with 3 replications and consisted of 10 treatments. The results showed that the
application of OF-B of 350 kg/rai in combinations with chemical fertilizers containing all major elements
equivalent to 350 kg/rai of the OF-B provided the highest of plant height, branches/plant, leaf greenness
(SPAD reading), fresh root yield, average weight/root, starch content, starch yield and concentration of
N in fresh root which was not significantly different from the application of OF-B of 700 kg/rai and the
application of OF-D of 350 kg/rai in combinations with chemical fertilizers containing all major elements
equivalent to 350 kg/rai of the OF-D. After experiment, it was found that all treatments that applied
chemical fertilizers or OF both single use or in combination with chemical fertilizers as well as the control
treatment effected on chemical properties of soil: a) soil pH was slightly alkaline to moderately alkaline;
b) the electrical conductivity (ECe) 0f soil was non-saline; c) the organic matter of soil was low to mod-
erately; d) the available P of soil was very high; and e) the exchangeable K of soil was moderately to
high. Furthermore, the application of OF-B of 700 kg/rai provided the highest of exchangeable Na of sail
which was not significantly different from the application of OF-D and OF-C of 700 kg/rai.

'NARTNUAANET ANINEAT AUNIUAN NINANENGRNHATAIART INUTATIUNILAY 2. UATLEN 73140
*AUERABUATLTNTITINGG ANUTINEAT NUNLAY NMNINERBNEATANERT INEUIANUNUAL 2. UATUFH 73140
*AnzmAlulatinainens snanendamnatuladsanenadoyys a. tnuani 12130

'Department of Soil Science, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University, Kamphaeng Saen
Campus, Nakhorn Pathom, 73140.

’Research and Academic Service Center, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University, Kamphaeng
Saen Campus, Nakhorn Pathom, 73140.

*Faculty of Agricultural Technology, Rajamangala University of Technology Thanyaburi, Pathum Thani 12130.
*Corresponding author: agrcht@ku.ac.th Lag thongjuu@yahoo.com



92
AMNEARASLNHASULAZNITAANTS 2 (2) : 91-105 (2562)

unAnda: Anwnavesiaduvsdangudliulgsnmun nindaaedaiugnaunaTNLATR AN ENIFaNIg
\wstyALTe MaiNNaNARTeTud 1 sndaiugTinaLs 60 sanvNaNTRIesRuLaLsznig Mlgnlugamu
AUNLAL TABNUNUNNINARBILLL RCBD 4119t 3 41 tsznaudag 10 A1FLNAASY NaNI9ANET WU3Y
nsldie@unadgns B 4n9 350 nn /18 saniudaiaiinaumisisainananluiledunsdges B 4m91 350
nn./ls Aualianngesiu aquuiesiasiu Avpnuidisedly wan@saan untineaasiens wlefidust
a 1 dsl dl v k% dl a o L4 o o
wily nandnuilsenun waziiuinaudnduresnlulnaaunazanlunananinanteaiud e nds
wnnge lluansnaiunisldile@uvzdgns B dmsn 700 nn./ls waznisldile@unadgns D §msn 350 nn./ls
sanfiufaaiinsuminsinanananlulladunadgns D 6731 350 nn./ls NendIn1anaaes wugn naisu
= IH oA oA ' LA = I o 4 = | A A >
naaesningldleaunatgrasine ethanes vivenisldfaniudanil waznsldlaniietiunes sui
FA1FuAILAN (control) HuaTliiAn pH aasRunlaauwlaset luszauilusadniiasfissngiunans an EC
sesaulasunlaseglussaui i Bundusedngludue lusyiusitelunas ununeans s

=

Mz lomilupueg lussAugennn Wunntwunadasiwanilaauldluaued lussaulunaneiessiu
g9 wananil nsladedunadgns B dman 700 nn./ls ualisunalnnusiuanidasuldluiunnigs

a A

Tunnsinaiunslddadunsdgns D 61 700 nn./ld uaznisldieduviadgns C dmen 700 nn./l3

o o

AdnAnY: Tedunad, Tuddeuds, Janmaeld

AN

ﬁuzﬁwﬂwﬁqLﬂuﬁmmt@ﬁ@ﬁﬁmm
dAyrestlszinalng Tnadrineuiaswgia
AFNEAT (2560) mmmd’]ﬂimﬂ%ﬂﬁﬁuﬁﬂgﬂ
Shudntlends 8.92 113 MufiFufen 8.71 &
13 IR nan@niaian 30.50 a1 Antlunanan
WmAesaNud 3.50 Fu/ls Taquiudfudrlzvded
n132ean1sdeeanungulszinAaunine sl
warn1siananafulseinAdnasuigszanou
au A lFilennafinnisdseanuans ey
ﬁﬂﬂ:ﬁﬁqié’mﬂ%uﬂi:ﬂﬂuﬁm“gm@”lm"l,é’wﬁﬁ
LmeI‘umwumm%‘wimmumam@mu@mﬁ'@lﬁ?
NAUNUNE NIRRT WA, 2551 damq
Warumeansuandniiantud1Ueuaaliuug
Tanfnunnay (A11INaUATEFNANIIINERAST,
2556) lsasugaanssulnasndninanas s
APasaNNIELAUN AR WIULAN 11 NN
penauantatinintnFeuasiidnaesannlsany
qmmumamﬁl@mmw AnAzneuEas uavin
AURAANIPNUNANENUEA Hana LA Taeau

pegea (913-8180) nnsiudilends wazilaandiu
yiinannTsesaunanuilasiu wWusu Inananaas e
o 1 a o o 73 6 1 £ £ =3
sanananinisunnay sy Temireudnatias A
atanalmifatlyvinsenusedewnaanluszay
21918 (Thongjoo et al., 2005) NENUNITT B9
dl o/ o v a 1 v L
neatunisinanaesldniasine unldselomd
Tundtjadududtevdspeudedes u n1sld
nanwaatliaInTesunegsa (a8-a08) (syde,
2550; NMYNIA UATAREY, 2557) JARBUYIINaN
2LUINNINAZNDUTAALATUNILUA (WIFFUNT
WATADLE, 2556; NINTT0 WAANLY, 2557) T40)
Burrduanszndananaaalaanisanuneg g
uwazdiinans (55gns uavAny, 2560) Wusu n1s
A a o o a . A A ean
Windurizedng uAulaanisldiadursdnlaan
NINRAENAU (activated sludge) aNTTULUNLA
U AB891999UgAAUNIIN H31ENUITINLLN
nanezneutdsnaniiy aunsnldnaunude
= . E7 o + Ao A a a 1

wd vizaldsanAudaaliuniAsgiaTiingne
Toduneneg Wy das (Fadns wazAy, 2560;
Tanwad wazanuy, 2560) 113 lnalausdnd



Agricultural Science and Management J. 2 (2) : 91-105 (2019)

93

(AUATT LAZADLY, 2552; SUANNY LATADLY, 2555;
FUAN uAzALE, 25671) TudaUzuas (Warhizuns
wazAME, 2556; AiN99304 WAZANE, 2557; 59¢ND
LATALLY, 2560) 119 (WO WU haZATUE, 2556) ¢
AaUAa (ﬁﬂf?m%f LazADLY, 2553 F8AND uaY
51Ine3, 2553; FuANa uazAnLY, 2555, 5579 UAz
ALY, 2555) NTEDNNIN (ﬁiﬁuﬁ LATATY, 2561)
Lﬂuﬁu%ﬂ%\mmﬁummqmmumrﬁmmau@mﬁw
IAudmnumunzausaniaasyiuinuesiaann
Ty B IR HANA LA TN LAY
fataenluanmmnai dnduesmulipauandas
(eNgMa, 2528) annsslamimnanaundnedunand
Tiiudnt]e@unsddanudi Ay uiunisinemg
NesuatneEs Ay AaRauLIAAlLANIANENNS
edunidannguduiud jennnimindees
AugRANUNITHLATR AR aN1sIa3 AU TH
LarnalRLNaRARYeT AN dinannauea
wes1le@unztfinatsaantFaasauneilsenis
Feuananaziflunisinnanaseldun141iAn
dszlamildatiagnsasuazimuizanudn duiu
Snmadenuildusuinemensnlgnifudluss
TuBnalndinesiuuasassanase liansos

alnsaluazdsnig

Ansnaweatadunisdaingudiliulg
@mmwfnLﬁmmmuqmmunﬁuLﬂ?@ﬁﬂﬁwﬁﬁi@
mm?fyLﬁu‘lﬁmLL@zmiL‘Wum@mammﬁuzﬁwﬂwﬁq
WUFUREIL9 60 muastTRTesALLesznng T
TADUNUIAN W.A. 2560-LAAUNNNTALE W.A.
2561 04 utlamaaeereenAdTNLgianen Any
LNEAT NTUNILAY NUNINUVFLNHATANERT
2. NUMILAL 2.uATlgy %QLﬂmmauﬁﬁLmeau
(Kamphaeng Saen series, Ks; Typic Haplustalfs;
fine-silty, mixed, semiactive, isohyperthermic,
Soil Survey Staff, 2003) muwmmﬁﬂ@zﬂ@uﬁqm
30 uilastas uAazulasdasiaunnnde 6 wms
819 6 AT AU 5 109 FTHTUNITNIINUDD 1

wms iiudeyanananessiudtlendaanis 3 unn
AN BUFILASANELAILTZNL 1 AT 219UHY
N1NAABNLLLL Randomized Complete Block
S a1 3 11 10 AFumaaes TaetaziAanTeg
asunnaadlauandddlu Table 1 AfuNNnAL
ﬁ“]@ﬂ’]ﬂauﬁﬂuﬂ@ﬂﬂﬂﬂLLﬂ@QW@@@Gﬁ?%ﬁUWJ’m
N 0-30 7. WeAATzTaNTALNLlszN3 T8
Au leun A pH (1:1 water) AgnIwA7E0 TN
JaRlLAN NBLEEEIT (EC) RGN
el Uunaeanefaiiduilszlos Uun
Tnunaidesn waaiden uuniiFouuastnfasiuan
Waenld uaziilenn A viuanrFunalsznisres
Aunaunmaaedliuanaldlu Table 2
msladaad Thun Houanlufiandamn
(21 %N) fJevisilagulaieas 42 %P 0 uaz
felnunafounaalss (60 %K 0) Tneutidld 2
m%\m mm‘?qﬁmﬂuum:ﬁﬁwmmﬁ'mq 2 uaY
4 \waundslgn dounislddeniniuAinazit
AuduFusudnUsuas An 16 uaz 4 nn. N LAz
K,0 fald MNANAL (NINITINTTINERAT, 2553)
z\?’mﬁ*uﬂﬁ%um?‘ﬁﬁiﬂumimmmmmnim\imi
WENUNATINTIENIN LUTHN AUWBUNBUIRAT
Taamq 5179 (NVTU) wazNIPITNLFRINEN AL
NAs Sumauay Meldlasennsddaias “ans
‘L%ﬂi:‘ﬁmﬁmﬂmnmxﬂﬂulﬁﬂwamﬂﬂ%uﬁﬁmu
NIMTFIUTRININITINT Inems” Ineuiiald 2 ﬁ%ﬂj
@m?n'é“mm‘lw,wi@w‘iﬁuwm@m'ﬁ'mq 2 UAT 4 1hau
waatlgn dusuantRunesznisseadedunsed
neun1snaaedlduansldlu Table 3
nisiiudayanisiasoyiiuinuessdiu
dnilzwdaiiany 3,6, 9 uaz 12 iieundalgn Tun
panagaB SuauResedu uazArpmudenTe
11 (SPAD reading) (ffmﬁmmiﬂmﬁ 3-5a1nilane
eam) Tmﬂﬁmﬁﬁl@\‘l chlorophyll meter (Minolta Co.,
Ltd., JAPAN: SPAD-502 model) &1915UN19LAL
NANAALAYAIALTLNALNANAATAIN WAL e 1A



94

ANEAIFASLNBATLAZANITAANST 2 (2) : 91-105 (2562)

fieng 12 ieu Wun uardaTan Yminiads
Aa%a Lefidusuile douiagn (I%Lﬂ'%"m Remain
Scale) LAl saRuT unouannududuae
g lulnsiau Wearlesa wazlnunadeuiazan
TUNANEATIEA 1ANANNT NNEMAINLTLIREN
HANART 12 101 ATiunnaiL Fretnaduluusias
FfunanadiediaszianTiuelsenisaes
A lAuA A1 pH (1:1) An EC, 1funn Bunzadng
Usnununeanasadidulszland U3

Table 1 Detail of treatments

Tnunai@en uaaidey wuniidey waslndeaui
wanuasuls fayaNANAR 29ALIENALNANER
LazaNTTALNaLlTznT109AUR ldaNnn1IAAes
WINNIAIITIANLLTUIIUNNATR (analysis of
variance) L‘Wlﬂmm F-test Wﬂ“ﬁ@wﬂmmmdm’m
WANFNNNADA ATTNNWLTUURE LN ATNLAN
fnsresraaslneld DMRT (Duncan'’s Multiple
Range Test)

Quantity of major elements

Treatments Description Symbols (kgN-P,0 K O per rai)
T1 no fertilizer and OF treatment control 0-0-0
T2 the application of chemical fertilizer based on soil IFDOA 16-0-4
chemical analysis
T3 the application of OF-A of 700 kg/rai OF—A700 15.54-14.77-7.91
T4 the application of OF-A of 350 kg/rai in combinations OF'A350+|FO;,A,35O 15.54-14.77-7.91
with chemical fertilizers containing all major elements
(N, P, K) equivalent to 350 kg/rai of the OF-A
T5 the application of OF-B of 700 kg/rai OF—B700 17.57-12.46-8.47
T6 tthe application of OF-B of 350 kg/rai in combinations OF—B%OHFOP&350 17.57-12.46-8.47
with chemical fertilizers containing all major elements
equivalent to 350 kg/rai of the OF-B
T7 the application of OF-C of 700 kg/rai OF-C700 15.05-13.58-8.89
T8 the application of OF-C of 350 kg/rai in combinations OF—C%OHFOF_C_350 15.05-13.58-8.89
with chemical fertilizers containing all major elements
equivalent to 350 kg/rai of the OF-C
T9 tthe application of OF-D of 700 kg/rai OF—D700 15.96-12.88-9.24
the application of OF-D of 350 kg/rai in combinations ~ OF-D__ +IF 15.96-12.88-9.24

with chemical fertilizers containing all major elements

equivalent to 350 kg/rai of the OF-D

350

OF-D-350
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Table 2 Chemical and physical properties of soil before the experiment.

Properties Results (0-30 cm) Rating
pH (1:1) 7.90 moderately alkaline
ECe (dS/m) 0.61 non-saline
Organic matter (%)” 0.95 low
Available P (mg/kg)? 78.03 very high
Exchangeable K (mg/kg)” 68.94 moderately
Exchangeable Ca (mg/kg)? 1,263 high
Exchangeable Mg (mg/kg)? 118.56 moderately
Exchangeable Na (mg/kg) 28.58 -
Soil texture? sandy loam -

Note V' = Walkley and Black method (Walkley and Black, 1934) ? = Bray Il method (Bray and Kurtz, 1945)
¥ = Extracted with NH4OAc pH 7.0 (Pratt, 1965) ¥ = Pipette method (mmqmaﬁmmﬁmﬂgﬁﬁwm 2558)

Table 3 Chemical and physical properties of organic fertilizer (OF) before the experiment.

Results
Properties

OF-A OF-B OF-C OF-D
pH (3:50) 6.93 6.64 6.67 714
EC 1:10 (dS/m) 7.89 9.22 9.42 8.23
Organic matter (%) 32.22 31.41 32.29 31.41
Organic carbon (%) 18.69 18.22 18.83 18.22
C:N ratio 8.42 7.26 8.71 7.99
Total N (%) 2.22 2.51 2.15 2.28
Total PQO5 (%) 211 1.78 1.94 1.84
Total KZO (%) 1.13 1.21 1.27 1.32
Total primary nutrients (%) 5.46 5.50 5.36 5.44
Total Na (%) 0.46 0.59 0.56 0.58
Germination index (%) 84.29 83.84 88.18 81.78

Moisture (%) 7.89 8.35 8.64 8.78
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Table 4 Plant height of cassava at different stages.

'
v a

Waunaslgn uansneiuatsldad1Anytianng

alid (Table 4) naNoAa N181g 3 LhaunadLlgn

Wu91 OF-B
350

Tudtlendannign (167.59 ) Tdunnsing
AU OF-B_ uay OF-D
700 350

yaalan wuqn OF-B +IF _ualiANgs
U 350 OF-B-350 & U

+IF AualdAaugasuyeg
(OF-B-350 a

+IF 18 6 LHDL
OF-D-350 a

Furewiudnlendannign (262.34 au.) Tiuan
FNNyU OF-B. , OF-D +IF , OF-D_ uay
700 700

350 OF-D-350
] a A 1%
OF-A  +IF A9UNDNE 9 LAY 12 LADUUAN
350 OF-A-350 3
a 4 v
AualiAnnugasuang
OF-B-350 o

fudnlendanniign laiunnsneiu OF-B

Uan wudn OF-B._ +IF
u 350

Plant height (cm)

Treatments
3 MAPY 6 MAPY 9 MAPY 12 MAPY
T, = control 123.61°% 183.29° % 264.14'% 288.21"%
T,=1F . 140.79° 236.24° 286.05° 317.53°
T,=OFA 151.78" 248.39° 317.14° 346.53%
T,=OF-A_+IF _ 151.95% 253.61% 320.3¢9° 349.87
T =OFB_ 159.35% 260.51° 360.75° 375.78%
T =OFB, +IF __ 167.59° 262.34° 364.50° 388.94°
T, =O0FC 146.36% 245.80% 297.40° 320.85"
T, = OF-C350+IF __ . 147.01% 247.66° 303.88° 334.03
T,=OFD_ 157.36° 256.15% 323.78° 351.23%
T,=OFD_+F__ 158.66™ 256.67% 336.84° 362.54"
F_test *k *k *k *k
CV (%) 13.34 12.57 14.02 13.39

Y Months after planting

Zmean within the same column followed by the same letter indicated no statistical difference by DMRT

** indicated significant difference at p< 0.01
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1.2 AuoUNIsas
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Table 5 Branches/plant of cassava at different stages.

waglan wuan OF-B +IF Aualanuou

X u 350  OF-B-350

a 1 o o o = 1 1 o

Avsiaduaasiudrlendsninign Tluansnaiu

OF-B_ daufiang 9 uaz 12 hiauwdslgn wud

OF-B_+IF AnaldFauauiemasua ey
350 OF*B;35O

dnilewdsunnign sesaaun Ae OF-B  sliumn

RANAYU OF-D +IF
350 OF-D-350

Branches/plant

Treatments
3 MAPY 6 MAPY 9 MAPY 12 MAPY
T, = control 1.63°% 1.81"% 1.84%7 1.95°%
T,=IF, 1.73% 1.979 2.00' 2.10"
T,=OFA 1.88> 2.17% 2.24% 2.38%
T =OF-A_+IF 1.93" 2.28% 2.36™ 2.48°
4 350 OF-A-350
T.=OFB_ 2.12° 2.54% 2.67° 2.86"
T =OF-B_ +IF 2.22° 2.65° 2.89° 3.11°
6 350 OF-B-350
T, =OFC 1.78%° 2.029 2.10% 2.14'
T = OF-C350+IF 1.82 2.08" 2.12% 2.26%
8 OF-C-350
T,=OFD 1.94° 2.37% 2.41° 2.67°
T =OF-D +IF 1.97° 2.43> 2.56° 2.78>
10 350 OF-D-350
F_test *k *%k *k *%
CV (%) 14.46 13.54 13.76 12.65

¥ Months after planting

Zmean within the same column followed by the same letter indicated no statistical difference by DMRT

** indicated significant difference at p< 0.01
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Table 6 Leaf greenness (SPAD reading) of cassava at different stages.

SPAD reading

Treatments
3 MAPY 6 MAPY 9 MAPY 12 MAPY
T, = control 39.36¢c% 37.57°% 36.21% 33.42'%
T,=1F . 41.97° 43.80° 40.23° 36.47°
T,=OFA 42.67% 45.16% 43.12% 39.23%
T,=OFA_+F_ 43.01%* 45.16% 43.21% 39.45%
T.=OFB 44.94° 47.07* 46.36% 42.36%
T =OFB_+IF 45.00° 48.60° 47.23° 44.23°
T, =0OFC_ 42.26° 43.88° 42.12% 37.55%
T, = OF-C350+IF __ 42.31° 44.81% 42.36% 37.84°*
T,=OFD_ 43.26% 45.50% 44.75> 40.23"
T,=OFD_+F__ 43.70° 46.60% 45.12% 41.85%
Fotest o o o e
CV (%) 13.22 14.06 12.85 13.39

Y Months after planting

?mean within the same column followed by the same letter indicated no statistical difference by DMRT

** indicated significant difference at p< 0.01

2. HANAALAZAIALTTNAUNANARUDINY
fAuenas
2.1 nanARTanLavwiineALsan
' a = & [l = A '
nsldgaaunsdatanng w3anisla
! o = ! = 1 = =
faufudead warnieldlaindatnunes ng
Wnananianuaziininiadnsaiareeiy
Anlendsian 12 eundstlgn unnsineiueting
AdadnAydanneada (Table 7) nanaAa OF-B_+
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Table 7 Fresh root yield and average weight/root of cassava at 12 MAP”.

Treatments Fresh root yield (ton/rai) Average weight/root (kg)

T, = control 3.65°% 0.22%

T=IF 8.72° 0.40°
2 DOA

T = OF-A 12.11° 0.50°
3 700

T =OF-A_+IF 12.35° 0.52%
4 350 OF-A-350

T =OF-B 12.53° 0.61%
5 700

T =OF-B_+IF 12.76° 0.6*
6 350 OF-B-350

T =OF-C 10.76" 0.46°
7 700

T = OF-C350+IF 10.83° 0.47°
8 OF-C-350

T =OF-D 12.32° 0.56"
9 700

T =OF-D _+IF 12.48° 0.58%
10 350 OF-D-350

F-test *x ok
CV (%) 14.17 13.67

¥'Months after planting

Z'mean within the same column followed by the same letter indicated no statistical difference by DMRT

** indicated significant difference at p< 0.01

2.2 wafidusuiled auianuasnanam
N
wilapaNun
nelddedunidatnunes vienisld
| o 4 = | 4 N = = %
sounudenadl uaznislddeiniiatinamas Anali
wafdusutladauinaauazuananuilamaiui
p0Tudntzuasniany 12 waundslgn uansna
AuateldadAtydanneada (Table 8) nana
An OF-B +IF
350 OF-B-35
o o o a 6 @ 6\
anvesdudntlzudannnign (30.12 lafigus)

: Fualflesidusiilagauio

liumnFA19iU OF-B_ , OF-D  +IF
700 350

OF-D-350

, OF-D
70

)

0

OF-A_ +IF
350 OF-A-3!
OF-C__ Uana NI OF-B_ +IF Fualinanam
700, 350 OF-B-QSO

,OF-A , OF-C_+IF WAZ
50” 700 350 OF-C-350
uilasaunaasdudlendannngn (3.84 fu/ld)
lluwmnFneiy OF-B way OF-D +IF At

, 700 350 OF-D-350
a o s a U @ L& 1
NA1FuAILAN (control) Hualiilafidusuiledon
FannaruananutlseNunassiudleudatias

Mqn (22.84 Wafidus uaz 0.83 fw/ls muadvy)
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Table 8 Starch contents and starch yield of cassava at 12 MAP.

Treatments Starch contents (%) Starch yield (ton/rai)

T, = control 22.84°% 0.83"

T=IF 26.38° 2.30°
2 DOA

T =OF-A 28.76% 3.48°
3 700

T =OF-A_+IF 28.93° 3.57°
4 350 OF-A-350

T =OF-B 30.08° 377
5 700

T =OF-B_+IF 30.12° 3.84°
6 350 OF-B-350

T =0F-C 28.26™ 3.04°
7 700

T = OF-C350+IF 28.42% 3.08°
8 OF-C-350

T =0OF-D 29.14° 3.59"
9 700

T =OF-D_+IF 29.23° 3.65°°
10 350 OF-D-350

F-test *x *x
CV (%) 14.62 13.48

¥ Months after planting

Zmean within the same column followed by the same letter indicated no statistical difference by DMRT

** indicated significant difference at p< 0.01

2.3 AududuaessineIusazanlu
NAKARIEA

nslddedunadatnunan wianield

! o H IS ! H IS ' = IS £

sounudendl waznislddainiiednanas Anali

psdNduRgsIRe s Nazan luLaNRATAR

2095TudNruAINang 12 naundsilgn wansna

'
o o a

fuetaNlud1AyEanieads (Table 9) Na19AB

o
a

OF-B_ +IF VAR S EE YA BV PR PR B AR
350 OF-BI-350

o9 lulnsiaunazanludouingnesiudn s nas
N nNge (0.228 wlafiius) laduansinaiu OFB
WAz OF-D_ +IF 421 OF-A_+IF g
350 OF-D-350 350 OF-A-350
o a
Wisnuauduiuressnaanefanazas

ludauinanaesiudilzndaninign (0.178
wWafidus) Tuuanmnedy OF-A , OF-C_+
IF , OF-C_, OF-D_+IF lay OF-D
OF-C-$50 700 350 OF-D-350 700
= =
Yush OF-D  +IF AualflTunnimanuda
350 OF-D-35p
duressrnInunadasnazanugdouinanaesiv
Antzudannningn (1.287 wlafidus) lauuansng
il OF-D_ , OF-C__ +IF ,OF-C_ ,OF-B_+
700 350 OF-C-350 700 350
IF waz OF-B  atnelsfimn AnfumuAN
OF-B-350 700 1
= v oA v v
(control) um@luﬂimmmwmmummﬁm
Tulnsiau eanesa warlnunad@ennasan ludau
anueiudlindationtign (0.128, 0.098 LAy

1.015 wafidus mua1sL)
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Table 9 Concentrations of total N, P and K in fresh root of cassava at 12 MAP”.

Treatments Total N (%) Total P (%) Total K (%)

T, = control 0.128"% 0.098°? 1.015%2

T=IF 0.188° 0.116° 1.228°
2 DOA

T = OF-A 0.206™ 0.174% 1.250°
3 700

T =OF-A_+IF 0.211% 0.178° 1.253°
4 350 OF-A-350

T =OF-B 0.223* 0.156° 1.275°
5 700

T =OF-B_+IF 0.228° 0.158% 1.277°
6 350 OF-B-350

T =OF-C 0.193° 0.168%° 1.278°
7 700

T = OF-C350+IF 0.198% 0.171%° 1.281°
8 OF-C-350

T =OF-D 0.214" 0.164%° 1.284°
9 700

T =OF-D +IF 0.217%° 0.166° 1.287°
10 350 OF-D-350

F-test *k *k *k
CV (%) 11.38 12.59 12.72

¥ Months after planting

#mean within the same column followed by the same letter indicated no statistical difference by DMRT

** indicated significant difference at p< 0.01

3.ANURUDIAULINLSENIS AEuasnIsNISg
gndiudiilzuas
1 a a ¢ 1 a o 1

nsladedunsedag1anes vranisla
sanfutleedl uaznisldianiatnauman Juali
A1 pH, EC , innduvisadng wWeaneiafiiy
dszlaad wunadenuazlanauiuanilasy
TAraAuwAnseiuet 19 lTad Ay dan19aia
(Table 10) nA19A8 OF-D
AuNINTga (pH 7.98) laiuansneiy OF-D_+
IF @ OF-B_ fiwal¥An EC 2109punn
, OF-D-350 700 e
a 1 1 o
fign (1.63 ds/m) lduansinefi OF-A  waz OF-
D  dwOF-C Hualfitiuadiuvirednguesay

HeualdAn pH 299

W nNga (1.59 nlefidus) Tduansneiu OF-A
OF-B_ uaz OF-D700 20ush OF-A  +IF

700 . 350 OF-A-350
FualdiFunoueanasaiidulszlagiunany
NINNEA (138.26 mg/kg) laumnsingriu OF-A
OF-C +IF OF-C_, OF-D +IF

350 OF-C-350’ 700 350 OF-D-350

war OF-D_ 491 OF-D oIF Auald

gl LL‘V]’&L"ﬁﬁlll‘ﬂLL@ﬂLﬂﬂ?;luvLﬁ?I@\‘iﬂuﬂJ’mW&ﬂ

(118.72 mg/kg) lslumnsineiiu OF-D , OF-C_ +

IF , OF-C OF-B +|F OF-B ,
OF-C-350 00’ 350 F-B-35 00

OF-A +IF uAz OF-A uﬂﬂmnu OF- B

350 OF-A-350
um@iuﬂ?‘mmimmwmmﬂLﬂmu”l,mmmumﬂ

mgm (4359 mg/kg) liumnsinsiu OF-D  uaz

a

OF-C @fjfm"Laﬁmm Fdadunninnngldileauyias

]
=

faﬂmmmml,miuﬂum EC, FuNuaunTadng
LL@wﬂQiNWmIEﬁLﬂﬂNV}LL@ﬂLﬂ@‘F_IuVLW]J’ﬂ\mu@\mQW
nslatedunsdianiudand waznislddend
aeinaiAE AwANEL seilihuneziluBuriae
EC 2/ lusALLANLIUNAN (4-8 dS/m)-LANNIN
(8-16 dS/m) UFNNuBUvIFeIT] M lITALGININ kAT
Sl Aeutanuasranns 0.5 wlefidus
(Table 3) a9&9eia13Fn EC, UFannBunzadng uas
UunadlniResivaniasuldaeshiugandasinfy
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nAaesdw InenaniImasesfnanaenAgeiy
NUAREVBIEIYNS WATATUE (2560) N918NUIINT
lddannanatnamnaludnigs Anasaniaiiua
219941 EC_1annuduvisedng uazffunnlaiman
< S vy o do o

uanulaaulfaefiu aneisnFuasuax (control)

Table 10 Properties of soil after 1 year of planting cassava.

fualvien EC , Funnuduviedng waawesad i
Usslomd tnunaidenuazlameninanaould
mmﬁuﬁ@ﬂﬁ?{@m (0.63dS/m, 0.98 ilafifus, 79.12,
68.71 LAz 26.43 mg/kg ANNANAL)

pH EC oM Avail. P Exch. K Exch. Na
Treatments ©
(1:1 water) (dS/m) (%) (mg/kg) (mg/kg) (mg/kg)
before experiment 7.90 0.61 0.95 78.03 68.94 28.58
T, = control 7.87° 0.63° 0.98 79.12° 68.71° 26.43°
T=IF . 7.46° 1.21 1.23° 82.48° 78.59° 29.34°
T,=OFA 7.89° 1.61% 1.57% 137.83° 112.89° 40.23%
T =OF-A_+IF 7.86° 1.47% 1.46% 138.26° 113.26° 32.53¢
4 350 OF-A-350
T,=OFB, 7.54° 1.63° 1.53%° 131.23° 115.32° 43.59°
T =OF-B_+IF 7.52% 1.51%% 1.43% 132.15™ 115.76° 37.63°
6 350 OF-B-350
T =0FC,, 7.63° 1.54¢ 1.59° 136.14°° 116.43° 42.64%
T = OF-C350+IF 7.61° 1.43° 1.48°¢ 136.43% 116.58° 33.48°
8 OF-C-350
T,=OFD_ 7.98° 1.58%° 1.52% 133.78%° 117.23° 43.12%
T =OF-D _+IF 7.96° 1.45° 1.41° 134.69%° 118.72° 34.62°
10 350 OF-D-350
F_test e o o e o e
CV (%) 12.40 13.46 14.11 1217 13.36 13.76

Ymean within the same column followed by the same letter indicated no statistical difference by DMRT

** indicated significant difference at p< 0.01
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ﬂaximﬂﬁi@mm@?mLﬁuTmLﬁmwmmmu%uTu
nemssiudunudnsldldilonduazilasunsd
(control) Rualdinaiaseyiiuinuaznanangagsii
dnlsmdanfian seilfumarznisilgniialsid
nsldtelusrezannariinalilsuinisnanmis
Tuhuantasas uazllivasnasanisaayauin
WAZNIATNNALAATBIN
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