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Walailuck Saikaew 2014: Effect of Chemical Fertilizers and Compost on Jatropha Yield. Master of
Science (Soil Science), Major Field: Soil Science, Department of Soil Science. Thesis Advisor:

Assistant Professor Somchai Anusontpornperm, Ph.D. 125 pages.

An experiment was carried out on an Ultic Paleustalf at Kanchanaburi Research Station, Kasetsart
University from July 2009 till June 2010 objectively to compare the effect of chemical and organic fertilizers
on yield of Jatropha. Randomized Complete Block design with eight treatments and four replications was
employed. The treatments consisted of no fertilization (F1), applications per rai of 1,000 kg compost (F2), 50
kg of 15-15-15 fertilizer (F3), 100 kg of 15-15-15 fertilizer (F4), 1,000 kg of compost together with 50 kg of
15-15-15 fertilizer (F5), 50 kg of 8-24-24 fertilizer (F6), 100 kg of 8-24-24 fertilizer (F7), and 1,000 kg of
compost together with 50 kg of 8-24-24 fertilizer (F8). Jatropha, KUBP78-9 variety, was planted using direct
seed with a spacing of 2 x 2 m. Uses of 50 kg 15-15-15 chemical fertilizer and 1,000 kg compost as
topdressing before placing the seed were undertaken. Drip irrigation at the rate of two litres per tree every two
days was applied during drought season. Yiled of Jatropha was monitored monthly. Leaf samples were
collected at two and six months of age for analyses of nutrients concentration and seed sample was also

included for this purpose.

Jatropha started to flower in October 2009. The highest average number of inflorescence per plant
of 16.5 was found in April 2010 but it was indifferent among fertilizer management patterns as well as the
number of capsule cluster of which the highest average number per plant was in between April and May 2010.
Application of 8-24-24 fertilizer together with compost at rates of 50 and 1,000 kg rai”, respectively, tended to
give the highest seed yield at 15% moisture content (225.1 kg rai’) and total oil content in seed with 15%
moisture content (35.34%). The highest Jatropha oil yield of 73.1 kg rai”’ was obtained from this fertilization
scheme and the amount was statistically very significantly higher than those gained from other fertilizer
management practices and the one without fertilization. No fertilization gave the lowest seed yield at 15%
moisture content of 159.4 kg rai’ and the lowest percentage of oil in seed with 15% moisture content
(17.04%). Additions of both chemical fertilizer formulas at high rate could not give the highest Jatropha oil
yield as well as sole application of compost. The use of 8-24-24 fertilizer at the rate of 50 kg rai”’ tended to
give a better Jatropha oil yield than did 15-15-15 fertilizer applied at both rates. The concentrations of plant

nutrients in Jatropha leaf and seed had no relationship with all fertilizer managements.

Student’s signature Thesis Advisor’s signature
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a 4 YN aAa 4 a
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¥ a a 4 A, 4
1.1) tHoAu (Soil texture) 35121 A2875 111ad (pipette method) (Kilmer and
Alexander, 1949; Day, 1965) tWon11/3u1atoyn1nvu1ani1e neutls uagdumilon uda

a g).l dal a Ja ~
Useiuguiionn Tﬂﬂi“ﬁ?‘ﬁﬁWiNﬁ1MlWﬁﬂllll'lﬁii'lu

Y ¥
1.2) @111 1U89AU VUL DUAD (Saturated hydraulic conductivity) 1a8 1473
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U o L% v v

. Y . .
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Yy a . A Aa I ¥
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1.3) AMUNU WUUTIN (Bulk density) 1a#73F core method (Blake and Hartge,

a

1986) TagN150UAI0819AUNGUNYI 105 DIRUFAFHA LAINUIUNIBATIAIUTZHINNIA

U

Y
v a

a d' Y a [ 1 1 [
YBIAUVULNUMIAUNA VT IAININAYe Y (Tasvesdivilszneunn 9 aausIunY)
a 4 A a
2) MIAATIEHANITAN AL VDIAY
= a [ d‘ v A 9 o 1 1 a 1] %’
2.1) Wesau Jalaonsoalaley (pH meter) laalsons1diusenineaunoil

ag 1M KCl Tuons1a@3uin1ny 1:1 (Soil Conservation Service, 1982; National Soil Survey

Center, 1996)



40

2.2) Usyrauduneda 9 Tuau (Organic matter) ICYEE: Walkley and Black

Titration (Walkley and Black, 1934; Nelson and Sommers, 1996)

2.3) Usura luTasnusiuy (Total nitrogen) a5 Kjeldahl method (Jackson,

1958: Bremner, 1996)

2.4)15u raeareyanitluise Tomi (Available phosphorus) analagls Bray

I taziase s laeds Colorimetric (ﬁﬁﬁgLLa$ﬂQ§ﬂﬁ, 2542; Bray and Kurtz, 1945)

2.5) USua Inuna@eon uaaieoy uazuunilGeounanala (Exchangeable K,
Ca, Mg) Tagafiaddoa15a2a18 IM NH,0Ac pH 7.0 (Pratt, 1987) uaziiniizvdSuadae

1504 Atomic Absorption Spectrophotometer

= [ = @ = A v Y
2.6) YSuauman unamile d9nzd uazneauaananald (Extractable Fe, Mn,
[ a 4
Zn, Cu) Tasanadrea13azane Diethylene Triamine Penta Acetic Acid (DTPA) agIATITH
a 4 o 4 [ 4
USu1uA181AT99 Atomic absorption spectrophotometer (N1l Ho nag 15iny , 2542; Viets and

Lindsay, 1973)

2.7 USanuasiunana ld (Extractable bases) ¥4 32noual8 uaaE e
A A = =y an v 9 A 3
suntiFen Ts@ey ua Inunaden Iagdsnsanaslea1sazals IM NH,0Ac M unaig

(pH 7) (Thomas, 1982) uaialsuanuadienseq Atomic absorption spectrophotometer

2.8) #MNNIANANAMA (extractable acidity) TMIARAAIIE1TAZAY barium

chloride triethanolamine pH 8.2 (Peech, 1965)

29)A21uuan iwaeunanlessu (cation exchange capacity: CEC) 19 ¢
#1582818 1M NH,0Ac pH 7.0 ttazunuiiuon Tuiiey (ammonium) areaisazare Isaeunae

s { g ) a
156 (sodium chloride) ANNITHTUTo8az 10 luaamnnidlunsa naun1Suiauen Tudiowy
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Y 1 A a v A J [ o
u,a”mm1mmﬂummamﬂaammﬁ"leaauﬂjmﬂu (NAUY 1AL ITNY, 2542: Chapman,

1965; Summer and Miller, 1996)
2.10) $080YANUBNANLEA (base saturation percentage: %BS) IASAIUINIINAN
v 9 v
voulSurawasiunanaldnavue uazaninnsanana'la (extractable bases, extractable

acidity) (Thomas, 1982; National Soil Survey Center, 1996) 1INgA7

%BS = Extractable bases x 100

Extractable bases + Extractable acidity
2. aniAvesifavisinildlumsnaass

2.1 MIIATENAI0E
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1 1 a A 9 o v Aa Jd A a
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2.2 ﬂ'l‘i’)!ﬂi'WWﬁﬂﬂ@ﬂ?ﬂlﬂﬂmﬂﬂﬂﬂﬁmﬂ

1) fitosuei]onin alasnsoainiitoy (pH meter) laoldoasiaiusznindle

[ % [ Y a
HUNABUWNINY 1:2 (NTUIFINITINBAST, 2551)
2) S uns EJ”TGI'Q (Organic matter) 1a83% Walkley and Black Titration (Nel ng
way 995, 2542; NTNIWINTIAYAT, 2551; Walkley and Black, 1934) 418211301A114 28411

Y
nadunioing Inoldgasaall

Organic matter (%) = %Organic carbon x 1.724
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3) U5 luTasnunavua (Total nitrogen) 1a83% Kjeldahl method (A533%1A15

INYNT, 2551; Jackson, 1958: Bremner, 1996)

A [ g}z a 4 ] 9 a 14 a
A PSuarearesaninua Ans1z¥ laon15d0edlonia luasn-tnoinansn
v a A 4 o a a
(HNO,-HCI0,) tazFail13n-laTasnumeseon lud (H,50,-H,0,) uazsiliinaddleIswala
TuauTaeavosnuoda (yellow molybdovanadophosphoric acid method) et liiadenses

Spectrophotometer (NTUIFINTINBAT, 2551)
=~ = A A 59 an ' 9
3) Usua Tnunaidon taadon tazuuniiFounavue 1aglsnsdosalonsa

a 14 a v A 4 4
nau luasn-mesnaesn (HNO,-HCIO,) uag Fan5n-lalasnumeseon luq (H,SO,-H,0,)

o v 9 4 4 g a
nazii l1iadnenTe9 Atomic absorption spectrophotometer (NINIBINTNYAT, 2551)

@ = 3 ~ o o 12 an 1
4) Suadangd man wemila neduas tazMugdunivua Iagisn1sgon
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Depth Particle size distribution (g kg™) Textural
(cm) Sand Silt Clay class
0-20 410.8 365.4 223.8 Loam

20-40 371.1 401.4 2] ¥ Loam

40-60 308.1 393.8 298.2 Clay

d‘ 1A a ~ [ v a '
AN 9 MNLDY ﬂ?mmaumﬂ’mq uazﬂ?mm‘ﬁmmmwaﬂmmﬂuﬂauﬂgﬂ

Depth pH 1:1 OM Total N Avail. P Avail. K
(cm) H,O KCl ( g kg’ AN ( mg kg ' -—-------- )
0-20 52 4.0 8.8 0.8 14.0 108.5
20-40 4.9 4.9 14.8 0.4 5.6 76.2
40-60 4.8 43 3.3 0.5 5.0 52.2
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Monthly number of influorescence per plant
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Monthly number of capsule cluster per plant
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Average number of seed per fruit
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Total seed yield at15% moisture content
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Oil percentage in whole seed with 15% moisture content
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Total oil yield
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b
60 be
bc be
50 be
C
40
30
d
20
10
0
F1 F2 F3 F4 F5 F6 F7 F8
’ B kerai| 245 50.8 50.4 54.4 39.7 58.6 45.8 73.1
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N concentration in leaf

45
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35
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25

gkeg-1

20

15

10

F1 F2 F3 F4 F5 F6 F7 F8
M 2-month 38.9 38.5 38.5 37.6 39.6 40.5 39.2 37.6
[ 6-month 32.1 30.6 33.7 34.00 31.6 34.2 333 347
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4.0
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3.0

2.5
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2.0

1.5

1.0

0.5

0.0

P concentration in leaf

F8

[ 2-month

3.1

4.0

33

3.2

3.3

3.1

3.1

2.6

[ 6-month

3.9

3.7

3.5

4.1

3.6

3.6

3.1

3.2
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K concentration in leaf
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M 2-month
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16.4

14.2
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16.1

12.8

13.5

13.6

[ 6-month

21.3

24.2

24.2

26.4

23.2
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Ca concentration in leaf

25.0

20.0

15.0

gkeg-1

10.0

5.0

0.0

Fl1 F2 F3 F4 F5 F6 F7 F8
M 2-month 15.4 17.0 16.4 17.8 17.1 16.3 15.3 18.5
[ 6-month 17.0 19.1 18.5 19.3 19.1 17.5 16.6 19.9
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Mg concentration in leaf

M 2-month

7.2

7.6

7.0

7.5

8.3

7.7

7.3

7.9

[ 6-month

8.0

9.5

7.4

7.7

8.2

6.5

7.4

8.0
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S concentration in leaf
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0.9

0.8

0.7

0.9

[ 6-month

0.9
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14.0

mg kg-1

Cu concentration in leaf

M 2-month

14.5

14.0

|

[0 6-month

8.4

8.2

M 28 anudutuveaneaasluluaijiioy 2 uaz 6 Mou

250.0
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100.0
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Fe concentration in leaf

F1

F2

F3

F4

F5

F6

F7

F8

M 2-month

137.3

121.2

115.0

115.9

117.6

129.7

113.4

138.1

[ 6-month

213.5

177.2

139.5

139.5

128.7

185.7

186.3

137.7
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mg kg-1
[~}
(=1
(=}

Zn concentration in leaf

M 2-month

26.7

27.9

[ 6-month

18.7

14.2

M 30 anududuvesdangd@lulumjdeny 2 uaz 6 Hou

600.0
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200.0

100.0
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Mn concentration in leaf

F1

F2

F3
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Fs
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F7

F8

M 2-month

391.9

349.0

404.7

395.3

399.2

499.5

444.4

385.9

[ 6-month

180.4

216.1

175.0

223.1

184.9

210.5

217.3

204.4
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Weanesanluaun1Ay 3.1 n5uaAen lansu (Jones and Miller, 1992) @115 UNAIUATILHAIWY
y 9 <3 1o Ay Y = g [ (= [ [ o w
I UUe9519011 15 lumaaayain laanmsaneiil wu lidanuuanaisluaazdsy

Yy 9 1 Aa o [ 1T A [ Y 9
nMsnaaed Tasanuauduveslulasnueglunds 3.7-6.0 nfuaen Tansu aAnududuveq
WoavleSaegluido 3.5-5.5 nfuaen lansy aAnududuvesInunaiFouoglundo 6.8-9.0
NsuABN lansu (MW 32 1azAITIIRUING 15) AnududuvenaBouoglunde 0.43-0.53
niuson lansy uuntisened luide 0.08-0.09 nuden lansy agmuzdusglunds 1.2-2.0

AFuABN laniy (MWA 33 HaZAITNNUING 15)

9y 9 1o ' ] 1 o {
AN TUYDI9a 519011 T lumaalsr wud lulianueanasnu Tasiinw

a o 1 @ 9

] a o a a < 1 a o
Wuduveanenag agluiide 75.1-91.2 fadnsuaen lansy anududuveunan ogluide

46.0-63.2 iladn3suaen lan5u anududuvesdenz dogluide 18.2-26.1 ladniuasn laniu
dauanududuveunsmila wu ogluiide 72.0-84.6 iaaniuaen laniu (NNA 34 uaz

A
AT NAUINN 16)

N, P and K concentrations in seed

10.0
9.0
8.0 —
7.0 v
6.0 —
5.0 — | —
4.0

3.0 —
2.0 —
1.0 —
0.0

F8

gke-1

F1 F2 F3 F4 F5 F6 F7

EN 51 5.1 5.4 6.0 42 5.4 49 3.7

mr 3.6 35 4.1 4.0 5.5 3.9 46 3.6
Kl 68 7.6 7.9 9.0 8.5 7.9 8.0 8.7

Y o <] "o
M 32 anududuvedTuTasiou weawesa uaz TnumaHouluwaayjd
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Ca, Mg and S concentrations in seed

6.0

5.0

4.0

3.0

gkeg-1

2.0

0.0
F1 F2 3} F4 F5 F6 F7 F8

M Ca 52 Shi) 5.1 43 4.8 49 45 5.0

N Mg 0.9 0.8 0.9 0.8 0.9 0.9 0.9 0.8

a ) o A A o o < 1o
HNINN 33 ANUVYVUUBDAULAALFYN LUUNUIKIY llﬁgﬂn\lgﬂuﬁlulﬂaﬂﬁuﬁﬂ']
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SOIL PROFILE DESCRIPTION

Representative Soil of the Experimental Area

Information on the site

Profile symbol
Soil name
Classification

Date of examination

Described by

Location

Elevation

Map sheet number

Landform

1. Physiographic position

2. Surrounding landform

3. Slope on which profile site
Land use

Annual rainfall

Mean temperature

Climate

Others

General information on the soil

Parent material

Drainage
Permeability
Runoff

Depth of ground water

: JPF

. Ultic Paleustalf

. 21* October 2009

: Somchai Anusontpornperm, Supicha Tanachit, Walailak Saikaew,

Chatchai Warrawetmongkol, Sumrit Riyapan, Nantita Deeyai, Jittirat
Choochat, Nipat Tanhimmal, Pahol Ruksumruad

: Kanchanaburi Research Station; Ban Nong Sampran, Tambon Wang

Dong, Amphoe Muang, Changwat Kanchanaburi

: Approximately 76.8 m (MSL)

: 4937111, Co-ordinate: 47P 535142 UTM: 1561440

: Erosional surface of dissected footslope

: Undulating

. 3% (aspect: 330° Azimuth)

: Used for growing cassava before setting up the experiment
: Approximately 1,026.5 mm

: Approximately 27.7°C

. Tropical savannah

: Local alluvium over mixed colluvium of metamorphic rock, mainly

quartzite and slate

: Well drained
: Moderate
: Moderate

: Deeper than 2.0 m at the time of sampling



III Profile description

Horizon

Apl

Ap2

Btl

Bt2

Bt3

Depth (cm)

0-20

20-35

35-54

54-78

78-103

105

Description
Reddish brown (5YR 4/4); clay loam; strong medium subangular blocky
structure; slightly hard dry, firm moist, slightly sticky and slightly
plastic; few very fine and fine vesicular pores; many very fine and few
fine roots; strongly acid (field pH 5.5); gradual, smooth boundary to Ap2
Yellowish red (5YR 4/6): clay loam; strong medium subangular blocky
structure; slightly hard dry, firm moist, slightly sticky and slightly
plastic; few very fine and fine vesicular pores; many very fine and few
fine roots; strongly acid (field pH 5.5); distinct, smooth boundary to Btl
Reddish brown (2.5YR 4/4); clay; strong fine and medium subangular
blocky structure; slightly hard dry, firm moist, moderately sticky and
moderately plastic; common faint clay coating on faces of peds and pore
walls; common very fine vesicular and few fine simple tubular pores;
common very fine and few fine roots; few small and medium holes of
termite nest; strongly acid (field pH 5.0); gradual, smooth boundary to
Bt2
Dark red (2.5YR 3/6); clay; strong fine subangular blocky structure;
slightly hard dry, firm moist, moderately sticky and moderately plastic;
common faint clay coating on faces of peds; many very fine and few fine
vesicular pores; common very fine and fine roots; few fine Fe oxide
nodules; few small and medium holes of termite nest; strongly acid (field
pH 5.0); gradual, smooth boundary to Bt3
Dark red (2.5YR 3/6) (60%) mixed with red (2.5YR 4/8) (40%); sandy
clay; strong fine and medium subangular blocky structure; slightly hard
dry, firm moist, moderately sticky and moderately plastic; common
distinct clay coating on faces of peds and Fe oxide nodule surfaces; few
very fine vesicular and common very fine simple tubular pores; common
very fine and fine roots; few fine Fe oxide nodules; few small and
medium holes of termite nest; few traces of dead roots; strongly acid

(field pH 5.0); gradual, smooth boundary to Bt4



Bt4

Btc

Bt5

Bt6

103-130/136

136-152/162

162-180

180-200+

106

Red (2.5YR 4/8) (95%) mixed with light red (2.5YR 6/8) (5%); clay;
strong fine and medium subangular blocky structure; slightly hard dry,
firm moist, moderately sticky and very plastic; common distinct clay
coating on faces of peds and pore walls; few small and medium semi-
angular gravel of weathered metamorphic rocks; few very fine vesicular,
many very fine simple tubular and dendritic pores; few very fine, very
few fine and medium roots; few fine Fe oxide nodules; few small and
medium holes of termite nest; few small angular gravel of fresh quartz;
few traces of dead roots; moderately acid (field pH 6.0); abrupt, wavy
boundary to Btc

Red (2.5YR 4/6) (60%) mixed with light red (2.5YR 6/8) (40%); very
gravelly clay; moderate very fine and fine subangular blocky structure,
mainly containing small subrounded stones of weathered metamorphic
rocks; soft dry, very firm moist, moderately sticky and very plastic;
many prominent clay coating on faces of peds and surfaces of weathered
rock fragments; very few very fine vescular pores; very few very fine
roots; moderately acid (field pH 6.0); gradual, wavy boundary to Bt5
Reddish brown (2.5YR 4/4) (50%) mixed with light red (2.5YR 6/8)
(50%); slightly gravelly clay; strong fine subangular blocky structure;
slightly hard dry, firm moist, moderately sticky and very plastic; many
prominent clay coating on faces of peds and surfaces of weathered rock
fragments; few very fine vescular and common very fine simple tubular
pores; very few very fine roots; few small krotovinas; common spots of
organic material accumulation; moderately acid (field pH 6.0); gradual,
wavy boundary to Bt6

Reddish brown (2.5YR 4/4) (95%) mixed with dark reddish brown
(2.5YR 3/3) (5%); slightly gravelly clay; strong medium subangular
blocky structure; slightly hard dry, very firm moist, very sticky and very
plastic; many prominent clay coating on faces of peds and surfaces of
rock fragments; few very fine vescular and common very fine dendritic
pores; very few very fine roots; many medium semi-angular gravel and
small stones of mixed metamorphic rocks; common fine highly
weathered rock fragments; few traces of dead roots; neutral (field pH

7.0).
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Depth horizon Particle size distribution Textural Bulk Hydraulic
density conductivity
(cm) sand silt clay class Mgm”) (cmhr')
gkg )
Ultic Paleustalf
0-20 Apl 473 336 191 Loam 1.42 0.50
20-35 Ap2 476 339 185 Loam 1.64 0.12
35-54 Btl1 420 295 285 Clayloam 1.46 0.71
54-78 Bt2 370 350 280 Clayloam 1.61 0.84
78-103 Bt3 349 414 237 Loam 1.85 0.71
103-130/136 Bt4 299 355 346 Clay loam 1.63 0.74
136-152/162 Btc 316 384 300 Clay loam 1.70 0.60
162-180 Bt5 298 392 310 Clay loam 1.75 0.34
180-200+ Bt6 377 399 284 Clay loam 1.58 4.01




) Y '
MSHUINN 2 FUUAMAUALVDIAUAMNUNUNNAADA

Depth Horizon pH 1:1 OM TotalN Avail.P  Avail. K Extractable bases Sum  Extr. BS
(cm) H,0 KCl Ca Mg K Na base acidity bysum NH,OAc (%)
(g kg mg kg’ ( cmol kg’ )
0-20 Apl 49 41 2157 0.14 10.45 116.83 326 1.00 030 0.21 4.8 4.0 8.8 3.3 54.4
20-35 Ap2 51 44 1098 0.11 5.55 85.44 274 079 022 020 39 8.0 11.9 3.3 33.0
35-54 Btl 48 46 470 0.11 3.03 44.22 1.77 045 0.11 021 26 8.0 10.5 4.0 242
54-78 Bt2 50 44 679 0.10 2.06 44.46 243 056 0.11 024 33 4.0 7.3 32 45.5
78-103 Bt3 53 45  0.68 0.09 2.06 41.89 3.05 072 0.11 024 4.1 10.0 14.1 4.0 29.1
103-130/136 Bt4 55 44 333 0.08 1.59 36.61 474 1.11 0.09 020 6.1 9.0 15.1 3.8 40.6
136-152/162 Btc 55 39 172 0.06 1.11 42.67 585 122 0.11 024 74 7.0 14.4 4.5 514
162-180 Bt5 60 43 338 0.06 1.11 43.58 636 127 0.11 040 8.1 7.0 15.1 4.3 53.8
180-200+ Bt6 6.1 42 1.70 0.09 2.06 43.76 .70 091 206 037 838 10.0 18.7 4.0 46.7

801
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auiatjoviin AAATIZH

pH (H,0 1:2) 6.2

UNIIING (OM) 2459 gkg'
1 TAs9URIMUA (total N) 512 gkg'
Woawesa (P,0,) 472 gkg'
Twinaidon (K,0) 0.93 gkg'
URAITERANA (total Ca) 052 gkg'
uuniFourianue (total Mg) 029 gkg'
TP ounavuA (total Na) 0.08 gkg'
mananua (total Fe) 1.03  mgkg
ﬁﬂﬂz%ﬁjﬂﬁnﬂ (total Zn) 0.84 mgkg
mmmﬁwm (total Cu) 021 mgkg

9
UNIMTANANNA (total Mn)

0.11
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Treatment Oct 09 Nov09 Dec09 Janl10 Feb10 Mar10 Aprl10 May 10 Jun 10
F1 0.3 2.9 5.9 10.6 7.9 8.6 15.5 1.4 1.0
F2 0.3 2.8 5.5 11.1 8.9 11.8 16.2 24 2.2
F3 0.8 3.9 4.7 10.8 9.3 11.7 16.8 2.1 1.6
F4 0.4 2.4 3.9 10.1 8.3 12.0 17.3 1.4 1.1
F5 0.4 2.6 5.1 12.3 7.8 13.6 17.4 2.7 1.4
F6 0.4 3.0 3.9 9.9 8.5 13.7 15.5 1.3 0.9
F7 0.4 24 4.8 10.0 8.6 15.3 15.7 1.6 1.3
F8 0.9 34 4.9 10.2 8.3 14.2 17.2 1.9 1.5

Average 0.5 2.9 4.8 10.6 8.4 12.6 16.5 1.8 1.4

msnwmnﬁ 5 SIUIUTEADNARANAMABADAUMUMTUNATDY (W.9. 2552-30.8. 2553)

Treatment Nov09 Dec09 Janl10 Feb10 Marl0 Aprl0 Mayl0 Junl10
F1 0.3 2.8 7.0 8.3 4.8 14.2 11.1 9.5
F2 0.2 1.2 6.8 7.9 6.2 13.5 9.7 9.5
F3 0.0 1.7 6.1 8.0 6.5 16.3 13.5 10.3
F4 0.1 1.8 5.9 10.2 6.0 13.1 14.5 9.2
F5 0.2 1.6 5.9 9.2 6.0 14.4 13.8 11.2
F6 0.2 1.7 52 7.6 7.1 13.7 12.0 8.5
F7 0.0 1.4 7.1 7.9 6.5 13.7 12.0 11.9
F8 0.3 2.1 6.0 9.3 7.2 13.7 10.8 7.5

Average 0.2 1.8 6.2 8.6 6.2 14.1 12.2 9.7
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Treatment Mar 10 Apr 10 May 10 Jun 10 Average
F1 2.8 2.8 2.9 2.6 2.78
F2 2.9 2.9 2.9 2.7 2.81
F3 2.8 2.9 2.9 2.7 2.82
F4 2.8 2.9 2.9 2.7 2.81
F5 2.8 2.9 2.9 2.7 2.83
Fé6 2.9 2.9 2.9 2.6 2.85
F7 2.8 2.9 2.9 2.7 2.85
F8 2.8 2.9 2.9 2.7 2.83

F-Test ns” ns ns ns ns
CV.% 2.5 2.7 2.2 3.5 1.1

" Means within the same column followed by the same letters are not significantly different at

95% level by LSD and DMRT; ns = not significant

d‘ ¥ o A A dy 9 [ 1
MINNUINN 7 UIHUNHAURAINANUTUTDYAL 15 (NTUNDWA)

Treatment Mar 10 (g) Apr 10 (g) May 10 (g) Jun 10 (g) Average (g)
F1 5.8 6.0 6.0 5.4 5.8
F2 5.9 6.0 5.9 5.5 5.8
F3 5.8 5.9 6.0 5.5 5.8
F4 5.8 5.9 6.0 5.5 5.8
F5 5.8 5.9 6.0 5.6 5.8
F6 6.0 5.8 5.9 5.4 5.8
F7 5.8 6.0 6.0 5.6 5.9
F8 5.7 6.0 6.0 5.6 5.8

F-Test ns” ns ns ns ns

CV.% 2.5 2.8 2.3 3.5 1.3

" Means within the same column followed by the same letters are not significantly different at

95% level by LSD and DMRT; ns = not significant
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Treatments One hundred seed weight at 15% moisture content
Mar10 Aprl0 May10 JunlQ Average
F1: control, no fertiliser 69.61 42.78 43.36 58.72 58.72
F2: compost, 1,000 kg rai’ 68.89 46.66 45.98 60.44 60.44
F3:15-15-15, 50 kg rai’ 71.58 47.56 46.83 61.70 61.70
F4: 15-15-15, 100 kg rai' 72.09 45.50 47.17 61.23 61.23
F5: 15-15-15+Compost, 50+1,000 kg rai’ 70.82 42.44 43.63 59.61 59.61
F6: 8-24-24, 50 kg rai " 73.05 48.40 44.53 62.28 62.28
F7: 8-24-24, 100 kg rai ' 69.88 45.56 46.47 60.60 60.60
F8: 8-24-24+Compost, 50+1,000 kg rai’ 68.48 48.37 46.68 60.83 60.83
F-test ns ns ns ns ns
CV.% 6.9 12.2 6.6 4.9 4.9

"/ Means within the same column followed by the same letters are not significantly different at

95% level by LSD and DMRT; ns = not significant

d‘ a I 1o A dy 9
MINN 9 W'ﬁNaﬁlﬂﬁﬂayjﬂ’lﬂﬂﬂ’lu“]ﬁuiﬁ]ﬂﬁg 15

treatments Seed yield at 15% moisture content (kg rai’l)
Feb Mar Apr May Jun Total
F1: control, no fertiliser 42.5 384 42.1 12.4 24.0 1594
F2: compost, 1,000 kg rai’ 58.6 41.1 51.5 14.4 25.3 190.9
F3: 15-15-15, 50 kg rai ' 66.1 304 43.1 19.2 359 1947
F4: 15-15-15, 100 kg rai ' 59.7 35.0 56.9 21.1 384  211.1
F5: 15-15-15+compost, 50+1,000 kg rai’  47.0 31.0 41.0 15.4 33.0 1674
F6: 8-24-24, 50 kg rai 71.2 22.5 46.4 30.2 37.8  208.1
F7: 8-24-24, 100 kg rai ' 43.6 27.3 46.7 18.4 36.3 1723
F8: 8-24-24+compost, 50+1,000 kg rai ' 65.3 36.7 47.6 30.0 455 2251
F-test - - - - - ns”
CV.% - - - - - 17.6

"/ Means within the same column followed by the same letters are not significantly different at

95% level by LSD and DMRT; ns = not significant
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treatments Seed coat Seed cake Oil (seed cake) Oil (whole seed)
( % by weight )
F1: control, no fertiliser 39.30 60.70 28.10 17.04
F2: compost, 1,000 kg rai" 37.60 62.40 47.33 29.53
F3: 15-15-15, 50 kg rai” 37.90 62.10 46.41 28.82
F4: 15-15-15, 100 kg rai’ 37.30 62.70 45.45 28.49
F5: 15-15-15+compost, 50+1,000 kg rai’ 36.30 63.70 41.25 26.26
F6: 8-24-24, 50 kg rai’ 39.00 61.00 51.17 31.20
F7: 8-24-24, 100 kg rai " 39.70 60.30 48.89 29.48
F8: 8-24-24+compost, 50+1,000 kg rai’ 35.10 64.90 54.47 35.34

3 a aol ) 1 o a 1 ) g’/ K i o I
ﬂ151\1wu3ﬂﬁ 11 Wawaﬁu']iluﬁuvﬂ'ﬁ']ﬂlﬁau LlagWaWaﬂﬁ’)il@’t’)iﬂuﬂ@QLLﬂjuﬁﬂqﬂqﬁﬂﬂﬂﬂlmaﬂ

treatments il vield (kg rai)

Feb Mar Apr May Jun Total
F1: control, no fertiliser 6.6 5.9 6.5d 1.8d 37d 24.5d
F2: compost, 1,000 kg rai’ 14.4 120 13.8ab  3.8d 6.8c  50.8bc
F3: 15-15-15, 50 kg rai 16.3 7.8 12.1ab  5.0bc 9.2b  50.4bc
F4: 15-15-15, 100 kg rai’ 17.3 8.0 13.7ab  5.5bc 9.9b 54.4bc
F5: 15-15-15+compost, 50+1,000 kg rai’ 9.4 7.5 10.8bc  3.9d 8.1b  39.7¢c
F6: 8-24-24, 50 kg rai " 27.4 4.9 11.0bc  6.6b 8.7b  58.6b
F7: 8-24-24, 100 kg rai ' 10.8 7.4 12.6ab 5.1bc 9.9b  45.8bc
F8: 8-24-24+compost, 50+1,000 kg rai’ 27.2 10.9 14.2a 8.3a 12.5a 73.1a
F-test ns” ns * * * ok
CV.% 23.6 36.9 26.6 53.0 42.9 25.2

'’ Means within the same column followed by the same letters are not significantly different at
95% level by LSD and DMRT; * = significant at 9 5% ; ** = significant at 9 9% ; ns = not

significant
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a ) o o A @ 1A o
MINNNUINN 12 f"l']TJJL“lJ?J‘UuGU'EN‘ﬁWGJ@ﬁ’i151’Tﬁﬂ‘1u‘lﬁﬁuﬂ161q 2 110% 6 19U (ﬂﬁu@@ﬂiﬁﬂﬁﬂ)

Treatment N(gkg) P(gkg ) K(gkg")
2-month 6-month 2-month 6-month 2-month 6-month

F1 38.9 32.1 3.1 3.9 14.5 21.3
F2 38.5 30.6 4.0 3.7 16.4 24.5
F3 38.5 33.7 33 3.5 14.2 244
F4 37.6 34.0 3.2 4.1 16.8 24.2
F5 39.6 31.6 33 3.6 16.1 24.2
F6 40.5 34.2 3.1 3.6 12.8 26.4
F7 39.2 333 3.1 3.1 13.5 23.2
F8 37.6 34.7 2.6 3.2 13.6 23.0

F-test ns” ns ns ns ns ns

CV.% 6.8 15.6 19.8 15.3 18.2 11.9

" Means within the same column followed by the same letters are not significantly different at

95% level by LSD and DMRT; ns = not significant

M319wuIndl 13 anududuvessigeormssesluluaydieny 2 uag 6 1@ou (nFuasn lansu)

Treatment Ca(gkg") Mg (gkg') S(gkg")
2-month 6-month 2-month 6-month 2-month 6-month

F1 15.4 17.0 7.2 8.0 0.9 1.1
F2 17.0 19.1 7.6 9.5 1.1 1.3
F3 16.4 18.5 7.0 7.4 0.8 1.0
F4 17.8 19.3 7.5 7.7 0.7 0.9
F5 17.1 19.1 8.3 8.2 0.9 1.0
F6 16.3 17.5 7.7 6.5 1.0 1.0
F7 15.3 16.6 7.3 7.4 1.0 1.0
F8 18.5 19.9 7.9 8.0 1.2 1.3

F-test ns” ns ns ns ns ns

CV.% 13.9 14.2 12.5 18.0 12.5 15.3

" Means within the same column followed by the same letters are not significantly different at

95% level by LSD and DMRT; ns = not significant
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q‘ 9 9 L) A a A (% L= (%
AT NHUINT 14 ﬂ’JWllL"’IJ?J‘UHﬂlﬁlﬂﬂa‘mﬂ’iﬂﬂﬁiuiﬁﬁuﬂiﬂiq 2 1lag 6 1o (uaaﬂimaﬂiaﬂm)

Treatment Cu (mgkg") Fe (mg kg") Zn (mgkg) Mn (mg kg')

2- 6- 2- 6- 2- 6- 2- 6-
F1 14.5 8.4 137.3 213.5 26.7 18.7 391.9 180.4
F2 14.0 8.2 121.2 177.2 30.3 15.5 349.0 216.1
F3 13.6 9.0 115.0 139.5 30.0 16.1 404.7 175.0
F4 16.9 7.6 115.9 139.5 26.8 16.5 395.3 223.1
F5 15.6 9.1 117.6 128.7 335 15.5 399.2 184.9
Fé6 159 10.9 129.7 185.7 32.0 14.1 499.5 210.5
F7 153 9.9 113.4 186.3 27.9 14.2 444 .4 217.3
F8 14.3 10.7 138.1 137.7 30.1 10.0 385.9 204.4

F-test ns'’ ns ns ns ns ns ns ns
CV.% 16.2 17.0 16.1 15.2 13.1 18.5 194 24.8

" Means within the same column followed by the same letters are not significantly different at

95% level by LSD and DMRT; ns = not significant

3 [ < 1 o @ 1 Aa 1
ﬂ1§NW‘H’Jﬂﬁ 15 ﬂ3111L%M%uﬂlﬂﬂﬁWﬂﬂWﬁﬁﬁaﬂlmg‘ﬁ?@c]f)”lﬁ”liiﬂﬁalumﬁﬂﬁ‘UUQW (ﬂiwﬁﬂﬂiaﬂiu)

Treatment N(gkg) P(gkg) K(gkg) Ca(gkg) Mg(gkg) S(gkg)

F1 5.1 3.6 6.8 52 0.9 1.2
F2 5.1 3.5 7.6 53 0.8 1.5
F3 54 4.1 7.9 5.1 0.9 1.3
F4 6.0 4.0 9.0 43 0.8 1.2
F5 4.2 55 8.5 4.8 0.9 1.7
F6 54 3.9 7.9 4.9 0.9 2.0
F7 4.9 4.6 8.0 4.5 0.9 1.7
F8 3.7 3.6 8.7 5.0 0.8 1.9
F-test ns” ns ns ns ns ns
CV.% 16.2 17.0 16.1 15.2 13.1 18.5

" Means within the same column followed by the same letters are not significantly different at

95% level by LSD and DMRT; ns = not significant
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! <] 1o A a o 1A @
M31HUINT 16 ANUTUTUV0I905190 15 lUmAaaYM (Haaniuaen lansu)

Treatment Cu (mgkg") Fe (mg kg ) Zn (mgkg) Mn (mg kg')
F1 76.09 63.23 26.05 84.59
F2 75.06 55.61 23.17 73.90
F3 80.97 46.01 18.20 76.83
F4 83.27 61.35 20.38 78.69
F5 88.87 56.30 22.50 78.36
Fé6 88.01 63.17 21.45 82.59
F7 91.24 56.55 20.93 85.04
F8 79.20 55.02 19.18 72.02

F-test ns” ns ns ns
CV.% 8.3 25.4 18.8 17.9

" Means within the same column followed by the same letters are not significantly different at

95% level by LSD and DMRT; ns = not significant
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MIHUINT 17 MIUUINGUVDAULBAY (191, 2548; Soil Survey Division Staff, 1993)

o A e'/ 3 g a E’;’/ 494' a 1

Misenn anyUsIoAY FUIUDAUNN ] (texture classes)

a dy 9 1 a 1

AUNT Y IOV (coarse textured) Taun nsrewsiiania ] (NF1YRYIU NIY

(sandy soils)

AUTIU

(loamy soils)

a =
AUNUYD

(clayey soils)

dy a
Woaureuliunag

(moderately coarse-textured)

2
1Welunaig

(moderately fine-textured)

& a
Hoazeathunai

(moderately fine-textured)

& =
IHaasoyn

(fine textured)

= = =Y
azeA NIPaLIBIANIN) NIeUuUAY
5IU FUAAN ) (Mo uanIU
=) 1 = =) 1
N51910UAUTIU NTIwazPeAl uAUTIU

= a 1
Lmzmwazmﬂﬂumﬂmmmu)

a J

ausauunsievieny ausiuluniie

a ' =y
austuluniteazioon

AU UNTwATIDIANN AUTIU

ausrutuniteutls uaznireudls

a 1

AUITIUMLED AUT NI UNIT1

a 1 =
ﬂumumumﬂumwuﬂq

a = a =
AUV N1 UNT1e AU N eI UNT1Y

uilaazfumiion




118

MFNUINT 18 NUNNITUUITZAVANUHUMUUITINUDIAY

32AU (rating) Wiy Mgm')
f1n <1.2
Gzh 1.2-1.4
thunan 1.4-1.6
AouT9ge 1.6-1.8
a9 1.8-2.0
gaun >2.0

N: UINTIY (2529)

H 2 ' o N5 a A o
ﬂ‘lﬁ‘lﬁwujﬂﬁ 19 FZAUBUUDIATNTINUIUIVUEAUDUND

STAUTY Mamwiinhvazau
1270 (very slow) <0.125
1 (slow) 0.125-0.50
$1114nA19 (moderately slow) 0.50-2.00
1unana (moderate) 2.00-6.25
< .
137114Na19 (moderately rapid) 6.25-12.50
< .
137 (rapid) 12.50-25.00
< .
139110 (very rapid) >25.00

31: O'Neal (1952)
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d' Y o A EY a [ VN =\ a
AN UINT 20 maﬂmuwi%iumiﬂizmuszﬂummmqmm uazmiﬂizmummqﬂn
qauyYs iﬁ VDIAU (La U, 2548; Land Classification Division and FAO Project

Staff, 1973; Soil Survey Division Staff, 1993)

1. WowVUDIAY (Soil reaction), pH (ﬁu “U1=1:1)

LAl (rating) Nde (range)
iHunsazunsanaiga (ultra acid) <35
L?Juﬂﬁﬂgummm (extremely acid) 3.5-4.4
S 1 g

TUNIATANIN (very strongly acid) 4.5-5.0
) v 1

11unsada ( strongly acid) 5.1-5.5
I .

Tunsat1unan (moderately acid) 5.6-6.0
Funsadniies (slightly acid) 6.1-6.5
L‘]dJuﬂaN (neutral) 6.6-7.3
Fuerudnilon (slightly alkaline) 7.4-7.8
I 1 .

1I1A1901UNA1 (moderately alkaline) 7.9-8.4
I~ 1 [ o

1111990 (strongly alkaline) 8.5-9.0
TuA193aIN (very strongly alkaline) >9.0

2. 9UNT EJ’SIG]Q (organic matter) (% organic carbon x 1.724)

32A1 (rating) Wele (g kg'l)
Gzﬁlﬂﬂ (VL) <5

(L) 5-10
ABLTNIAT (ML) 10-15
1hunae (M) 15-25
AoUT19ge (MH) 25-35

g4 (H) 35-45

g9un (VH) > 45
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M51INUINT 20 (A1D)

3. Y5121 luTA519U59W (total nitrogen) (ADINIUNUMNT IFAAY, 2535)

3201 (rating) W (gkg)
G:ﬁlﬂﬂ (VL) <1.0

(L) 1.0-2.0
1huna1e (M) 2.0-5.0

79 (H) 5.0-7.5
A (VH) >7.5

G:ﬁlﬂﬂ (VL) <1.0

(L) 1.0-2.0

4. Funaeanesaniuse Tomd (available P) (Bray I1)

LAl (rating) Nao (mg kg'l)
#1170 (VL) <3

(L) 36
AOUTIF (ML) 6-10
1huna1e (M) 10-15
AoUG19ge (MH) 15-25

g3 (H) 25-45

gaun (VH) > 45




MS1INUINT 20 (70)

5. S TwumanFenindluyse Teand (available K) (NH,0Ac)

121

LAl (rating) nee (mg kg—l)

1 (VL) <30

M (L) 30-60

1huna (M) 60-90

93 (H) 90-120

770 (VH) > 120
6. 1Ud ?.i’mﬁﬁ‘ na'la (extractable bases) (NH,OAc)

FZA1 (rating) Ny (cmol (+) kg%)
extr.Ca extr.Mg extr.K extr.Na extr.bases

@%Tmﬂ (VL) <2.0 <0.3 <0.2 <0.1 <2.6
G:ﬁ L) 2-5 0.3-1.0 0.2-0.3 0.1-0.3 2.6-6.6
1huna (M) 5-10 1.0-3.0 0.3-0.6 0.3-0.7 6.6-14.3
I (H) 10-20 3.0-8.0 0.6-1.2 0.7-2.0 14.3-31.2
N (VH) >20 >8.0 >1.2 >2.0 >31.2
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M51INUINT 20 (A1D)

7. mmmmmﬂﬁﬂmmm%%u (CEC)

FZA1 (rating) Wd® (cmol (+) kg'l)
G:ﬁlﬂﬂ (VL) <3
(L) 35
ABUTNIAT (ML) 5-10
a1 (M) 10-15
ADUI9GI (MH) 15-20
g9 (H) 20-30
710 (VH) >30
8. 601315 08AZANNANAIUA (base saturation)
F2A1 (rating) Wee (%)
1 (L) <35
1thunan (M) 35-75
a3 (H) >75
HINEHf VL = 0 (very Low)
L = G%ﬁ (Low)
ML = ﬂ"e)usﬁjnﬁw (Moderately Low)
M = 111na19 (Moderate)
MH = ﬂ"t’)uslgllﬁq 1 (Moderately High)
H = 94 (High)

VH = gIUN (very Low)
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A 4 1 o A A
AMITWHUINN 21 mmmmmmamuamazﬂﬁﬂuamﬂaﬂu'lﬂ

52A (rating) W (cmol (+) kg'')
S <1.0

i 1.0-2.0
1hunan 2.0-5.0
AOUA19g 5.0-10.0

a9 10.0-20.0
gaun >20.0

an: weATIY (2529)



H 1 I
M1519WUINT 22 M151a9a1 non ST unit 134 ST unit
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Quantity SI unit Conversion equation
Electrical conductivity dSm’' 1 mS/cm= dSm’
1 p/em=0.001 dS m"
Cation exchange capacity cmol (+) kg 1 meq/100g = cmol (+) kg
Anion exchange capacity cmol (-) kg 1 meq/100g = cmol (-) kg
Exchange cation cmol (+) kg’ 1 meq/100g = cmol (+) kg
Mass ratio gkg' 1% =10 g kg
mg kg 1 ppm=1mgkg"
1 mg/100g = 10 mg kg’
ngkg' 1ppb=1pgkg"
mg kg’ 1 ppt=1ngkg’
Mass concentration gL’ 1%=10gL"
mg L’ lppm=1mgL"
ngL’ 1ppb=1pgL’
Density Mgm® lg/em’ =1 Mgm”
Specific surface m’ kg’ 1 m’/g=1000 m’ kg
Pressure kPa, Mpa 1 bar=0.1 Mpa
Radioactivity Bq 1Ci=3.7x10"
Rate, Yield kg ha' 1 kg/10a=10kgha"

Mg ha'

1t/10a=10 Mg ha’'
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