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Kosol Khentha 2008: Effect of Organic Fertilizers on Some Soil Properties and Yield of Chinese
Teas. Master of Science (Agriculture), Major Field: Soil Science, Department of Soil Science.

Thesis Advisor: Mr. Somchai Anusontpornperm, Ph.D. 160 pages.

A study on the effect of organic fertilizers on some soil properties and yield of Chinese teas was
undertaken in farmer' tea plantations in the area of Ang Khang Royal Agricultural Station between 2006~
2007. The experiments included two varieties, namely No. 12 and Oolong. It was aimed at investigating
suitable type of organic fertilizers for tea production and it's impact on some soil properties. The experiments
were similarly in Randomized Complete Block Design (RCBD), employing four treatments, cow manure as a
control, chicken manure, cow manure, cow manure plus Doi Kham No. 1 liquid organic fertilizer and cow

manure plus Poo Petch liquid organic fertilizer with each comprising four replications.

Result showed that both manures tentatively improved some soil chemical and physical properties
such as OM. content, total N, available P and K, % BS, CEC, BD and Ksat of soil. There was, however, no

statistical difference between the effects of these two manures.

The use of chicken manure tended to give satisfactory yield of Chinese teas. Total yield of two year
harvest was 2,834.4 and 1,578.3 kg rai”' for No. 12 and Oolong varieties, respectively, which was nearly
comparable with those applied with cow manure plus Doi Kham No. 1 liquid organic fertilizer (2,837.7 and
1,622.6 kg rai’) The use of cow manure alone and cow manure plus Poo Petch liquid organic fertilizer
seemingly gave lower yield but insignificantly. Yields of all treatments were likely to increase from the first
year. Teas had no response to the type of organic fertilizers in taking up nitrogen, phosphorus or potassium.
Nevertheless, nitrogen seemed to be accumulated more in the first three leaves from the tip, increasing from
1.61-3.34% in the first harvest to 4.23-4.35% in the last harvest for No.12 variety while Oolong also showing
the same trend. The loss of major nutrients by crop removal was far lower than those applied in the form of

organic fertilizers, particularly for the case of phosphorus and potassium.

Organic tea production can successfully be managed in this area because soils are basically fertile
enough, especially with high level of residual phosphorus and potassium in soils. Chicken manure application

solely is probably ideal for growing Chinese teas in this case.
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Himic acid(%) 0.03-0.98  001-035  0.03-0.18  0.03-0.18  0.004-0.42
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9 1 dy
198197

sumbase

Base saturation percentage = x 100
sumbase - EA

a 4 vaa
T UATIEHAUUAAUNNNYNTN

1) MINTLNWUBIDYNINAU (Soil particle size distribution) 111 TAINITAALENDYNIN
YUIANTIOABITUINAIAZLNTI (sieving  method) tazvuIneymanitouilaazoyninay
wile 1aeas pipette method (91BN, 2528; Kilmer and Alexander, 1949; Day, 1965) NINSLLAN

4 a . 4 A o & F A p
Llﬂﬂﬂiglﬂﬂluﬂﬂu (soil textural class) Tﬂﬂﬂ'ﬁﬁjiEl‘]JI,‘VIEIUﬂll"]fulu@ﬂu@]’]mlﬂmmmﬂﬂﬂﬁgﬂi’lﬂ

INUATEANS B INTA (USDA textural class) (Soil Surver Division Staff, 1993)

' a am g o ' a a Il
2) ANUHUMUUITINUDIAY (Bulk density) Iﬂﬂ?‘ﬁi%ﬂi$‘U'E)ﬂlﬂ‘]JS5]’J€lfJ”I\1ﬂuG]5uﬂlliJ

ManaTasaasa (core method) (DUBY, 2528; Blake and Hartge, 1986)

A o 2’ A A o g’ . .. '
3) Fuilszanimninhvesaududidiei (Saturated hydralic conductivity) Tag1435

variable head method (Klute, 1965)
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1.2 dugiuInerduny
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@9 Q q
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a A

a { IS @ a a
valley side slope of the upper part of terraced spur) AUNNUTUANANA U INAE T UF U

o ' o a @ v &
anmaguuaﬁ@ﬁﬂﬁnmm'ﬁu%mu ﬁwwmmimawﬁ}mmﬂmmu Ap-Bt

v
v a a

< H < H
FUAUVUNUT 50 FUANAT ausouendu 2 "]ﬂlﬁ@ YU Apl UATHU Ap2 i

E4
A o a

= a @ a J 3 a ~ A A Y a Y =
AnauveIaLAInNUaInIa aulideuauten mﬂmmﬁmmmuﬂaumaﬂwmu

Ugnsenauluaumiiunsathunarsdauilunsaaniios (pH 6.0-6.5)

Y v v
FUAUAIUTUFIA 50 FUALATIUDG 190+ LFUAIAT UALAT T IATIa319
a I $ a v A a
Aulunuudeumasuuuy wagwumsazauAUrisInaantAaa Y TaewlARUTLIU
d’d Idg‘ a (A d? = 1 aaa a I
pNva Ty uurazidsnamnnvumuauan algnseauluauuiunsailunai

(field pH 6.0)

o a v J 1
1.2.2 ﬁ'm:ﬂﬂuﬁ‘ﬂﬂ?ﬁUWNLLﬂﬁQ%W%UWM‘QﬁHHGGM

uaariSuiugMugen (mdl 3 () nazasail 7) wuedgeainszaunzia
1una1e 1,391 1was ‘ﬁuﬁaﬁmwgﬁﬂszmmﬂmmmﬁum (hilly) Tinnuaraduiesas 30
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Lﬂuéﬁajuﬁuclﬂ (crestal slope of the lower part of terraced spur) ﬁuﬁwmﬁmmi’mﬁuﬁnﬁﬂﬁuﬁ
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Lﬂmﬁywmmm T@ﬂuwwmmsmawummﬂu Ap-Bt-BCrt
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YAWNTUUDIFLAIN VA UING Luﬂﬂutﬂuﬂumum Niﬂiﬂﬁi?ﬂﬂullﬂﬂﬂﬂulﬁﬂﬂﬂu‘uﬂu

UgRsedauluanuiiuniadaunduiiuniada (field pH 4.5-5.5)
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H o a a o J
M3 6 dagiuImevesdu lunaamauiugiues 12: Typic Haplohumult

Horizon Depth Soil Color Texture Structure Consistence Boundary pH Others
(cm)
Apl 0-20 Mixed 2.5YR 4/8, 7.5YR C 3fmSBK H, Fri, VS, VP Abrupt, smooth 6.5  Few traces of weathered rock fragments
4/4

Ap2 20-50 7.5YR 4/4 C 3fmSBK H, Fri, VS, VP Abrupt, smooth 6.0  Previous topsoil before terrace construction

Btl 50-72 2.5YR 4/6 3fmSBK VH, F, VS, VP Gradual, smooth 6.0 -

Bt2 72-94 2.5YR 4/8 C 3fmSBK H, F, VS, VP Gradual, smooth 6.0  Few small angular gravel of highly weathered
rock fragments

Bt3 94-113 2.5YR 4/8 C 3fmSBK H,F, VS, VP Clear, smooth 6.0 Common small to medium angular stones of
highly weathered slate

Bt4 113-135 2.5YR 4/8 C 3fmSBK SH, Fri, MS, VP Gradual, smooth 6.0  Many medium to large angular stones of highly
weathered slate

Bt5 135-162 2.5YR 4/8 C 3fmSBK S, Fri, MS, VP Clear, smooth 6.0  Many small to large angular stones of highly
weathered slate

Bt6 162-190+ 2.5YR 4/8 C 3fmSBK S, Fri, MS, VP - 6.0  Common small angular stones of highly

weathered slate

93



M1519N 7

o a a 4 1
FauguinevesdanutasnIuiug fueeu: Typic Haplohumult

3

a

Horizon Depth Soil Color Texture Structure Consistence Boundary pH Others
(cm)
Apl 0-15 Mixed 7.5YR 7/8, 7.5YR CL 3fmSBK H,F, VS, VP Abrupt, smooth 5.5  Few traces of dead roots
7/6
Ap2 15-30 Mixed 10YR 4/3, 10YR6/6 CL 3fmSBK SH, F, SS, VP Abrupt, smooth 5.0  Previous topsoil before terrace construction
Btl 30-53 7.5YR6/8 C 3fmSBK SH, F, SS, VP Gradual, smooth 4.5 -
B2 53-75 7.5YRS/6 C 3fmSBK SH, F, SS, VP Abrupt, smooth 4.5 -
BCrtl 75-106/106  Mixed 7.5YR 5/6, 7.5YR 7/6, C 2fSBK SH, Fri, SS, VP Abrupt, smooth 5.5  Few traces of dead roots
10YR 5/1
BCrt2 106-130 Mixed 7.5YR 6/8, 7.5YR CL 2fSBK SH, Fri, SS, VP Gradual, smooth 5.0  Few traces of dead roots
4/4, 10YR 8/2
BCrt3 130-154/163 Mixed 7.5YR 6/8, 10YR 8/2 CL 2fSBK SH, Fri, SS, VP Abrupt, smooth 5.0  Few traces of dead roots
BCrt4 163-200+ Mixed 10YR 7/8, 10YR 8/4 CL 2fSBK SH, Fri, SS, VP - Few traces of dead roots

9¢
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HUBLTIA
dy a
IUDAU (Texture)
C = clay
CL = clay loam

Tngaa514 (Structure)

2
3
f
m

SBK

moderate
strong
fine
medium

subangular blocky

Y .
N138AN (Consistence)

S
SH
H
VH

Fri

SS
MS
VS

VP

soft
slightly hard
hard
very hard
friable
firm
slightly sticky
moderately sticky
very sticky

very plastic

LE
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: AK-6

: Typic Haplohumult

: April 6, 2007

: Somchai Anusontpornperm, Naruemol Wasuwan, Kosol
Khentha, Wittaya Jindaluang, Napaporn Panyachai

: Chinese Tea (No.12 variety) experimental plot; Ban Ang
Khang, Tambon Mon Pin, Amphoe Fang, Changwat Chiang
mai

: Approximately 1,415 m (MSL)

Sheet name of topographic map : Amphoe Fang

Map sheet number
Landform

1. Physiographic position
2. Surrounding landform

. 4848 TV Coordination : 47Q0504608", 2202548"

: Shoulder valley side slope of the upper part of terraced spur
. Very steep

3. Slope on which profile site : 66% (aspect: 341 N° Azim.)

Land use

Annual rainfall
Mean temperature
Climate

: Tea plantation on level terrace
: Approximately 2,063.2 mm

: Approximately 17.8°C

: Humid subtropical

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water
Erosion

III Profile description

Horizon Depth (cm)

Apl 0-20

Ap2 20-50

: Colluvium derived from slate

: Well drained

: Rapid

: Rapid

: Deeper than 2.0 m at time of sampling
. Moderate

Description

Red (2.5YR 4/8) 70% and brown (7.5YR 4/4) 30%,; clay; strong fine
and medium subangular blocky structure; hard dry, friable moist,
very sticky and very plastic; common very fine and few fine
vesicular pores; common very fine and few fine roots; few traces of
weathered rock fragments; slightly acid (field pH 6.5); abrupt,
smooth boundary to Ap2

Brown (7.5YR 4/4); clay; strong fine and medium subangular blocky
structure; hard dry, friable moist, very sticky and very plastic; few
traces of dead roots, few spots of highly weathered rock fragments;
common very fine and few fine vesicular pores; many very fine and
fine roots; former topsoil before terrace construction; moderately



Btl

Bt2

Bt3

Bt4

Bt5

Bt6

50-72

72-94

94-113

113-135

135-162

162-190+
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acid (field pH 6.0); abrupt, smooth boundary to Bt1

Red (2.5YR 4/6); clay; strong fine and medium subangular blocky
structure; very hard dry, firm moist, very sticky and very plastic; few
faint clay coating on faces of peds and pore walls; few traces of dead
roots; many very fine, few fine vesicular and few very fine simple
tubular pores; common very fine and few fine roots; moderately acid
(field pH 6.0); gradual, smooth boundary to Bt2

Red (2.5YR 4/8); clay; strong fine and medium subangular blocky
structure; hard dry, firm moist, very sticky and very plastic; common
faint clay coating on faces of peds; few traces of organic debris;
common very fine vesicular and few very fine simple tubular pores;
common very fine and few fine roots; few small angular gravel of
highly weathered rock fragments; moderately acid (field pH 6.0);
gradual, smooth boundary to Bt3

Red (2.5YR 4/8); clay; strong fine and medium subangular blocky
structure; hard dry, firm moist, very sticky and very plastic; common
faint clay coating on faces of peds; few traces of dead roots, few
traces of highly weathered rock fragments; common fine, few fine
vesicular and few very fine simple tubular pores; few very fine and
very few fine roots; common small to medium angular stones of
highly weathered slate; moderately acid (field pH 6.0); clear, smooth
boundary to Bt4

Red (2.5YR 4/8); clay; strong fine and medium subangular blocky
structure; slightly hard dry, friable moist, moderately sticky and very
plastic; common faint clay coating on faces of peds and pore walls;
few traces of highly weathered rock fragments; common very fine
vesicular and few fine simple tubular pores; few very fine roots;
many medium to large angular stones of highly weathered slate;
moderately acid (field pH 6.0); gradual, smooth boundary to Bt5

Red (2.5YR 4/8); clay; strong fine and medium subangular blocky
structure; soft dry, friable moist, moderately sticky and very plastic;
common faint clay coating on faces of peds, pore walls and
weathered rock surfaces; few traces of dead roots, few traces of
highly weathered rock fragments; common very fine vesicular and
few very fine dendritic tubular pores; few very fine roots; many small
to large angular stones of highly weathered slate; moderately acid
(field pH 6.0); clear, smooth boundary to Bt6

Red (2.5YR 4/3); clay; strong fine and medium subangular blocky
structure; soft dry, friable moist, moderately sticky and very plastic;
many faint clay coating on faces of peds, pore walls; few traces of
Mn oxide powder, few traces of highly weathered rock fragments;
common very fine vesicular and few very fine simple tubular pores;
few very fine roots; common small angular stones of highly
weathered slate; strongly acid (field pH 6.0).
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. AK-7

: Typic Haplohumult

: April 23, 2007

: Somchai Anusontpornperm, Naruemol Wasuwan, Kamolwan
Laopoolkit, Wittaya Jindaluang, Napaporn Panyachai,
Nakarin Sobprasonk, Naruenatre Kiatsermkajorn

: Chinese Tea (Oolong variety) experimental plot; Ban Ang
Khang, Tambon Mon Pin, Amphoe Fang, Changwat Chiang
mai

: Approximately 1,391 m (MSL)

Sheet name of topographic map : Amphoe Fang

Map sheet number
Landform

1. Physiographic position
2. Surrounding landform

. 4848 TV Coordination : 47Q0504691", 2202401"

. Crestal slope of the lower part of terraced spur
: Hilly

3. Slope on which profile site : 30% (aspect: 352 N°Azim.)

Land use

Annual rainfall
Mean temperature
Climate

: Tea plantation (Oolong variety), vegetable grown on terrace
floor between tea rows

: Approximately 2,063.2 mm

: Approximately 17.8°C

: Humid subtropical

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water
Erosion

III Profile description

Horizon Depth (cm)

Apl 0-15
Ap2 15-30
Btl 30-53

: Colluvium derived from slate

: Well drained

. Rapid

: Rapid

: Deeper than 2.0 m at time of sampling
: Moderate

Description

Reddish yellow (7.5YR 7/8) 70% and (7.5YR 7/6) 30%; clay loam;
strong fine and medium subangular blocky structure; hard dry, firm
moist, very sticky and very plastic; few small angular rock
fragments; many very fine and few fine vesicular pores; common
very fine and few fine roots; few traces of dead roots; strongly acid
(field pH 5.5); abrupt, smooth boundary to Ap2

Brown (10YR 4/3) 95% and brownish yellow (10YR 6/6) 5%; clay
loam; strong fine and medium subangular blocky structure; slightly
hard dry, firm moist, slightly sticky and very plastic; few traces of
dead roots; many very fine and few fine vesicular pores; many very
fine and few fine roots; former topsoil before terrace construction;
very strongly acid (field pH 5.0); abrupt, smooth boundary to Btl

Reddish yellowish (7.5YR 6/8); clay; strong fine and medium
subangular blocky structure; slightly hard dry, firm moist, slightly



Bt2

BCrtl

BCrt2

BCrt3

BCrt4

53-75

75-100/106

106-130

130-

154/163

163-200"
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sticky and very plastic; common faint clay coating on faces of peds;
few small angular gravel of highly weathered slate; many very fine,
few fine vesicular, common very fine and few fine simple tubular
pores; common very fine and fine roots; very strongly acid (field pH
4.5); gradual, smooth boundary to Bt2

Strong brown (7.5YR 5/6); clay; strong fine and medium subangular
blocky structure; slightly hard dry, firm moist, slightly sticky and
very plastic; common faint clay coating on faces of peds; few small
angular gravel of highly weathered slate; many very fine, few fine
vesicular, few very fine and fine simple tubular pores; many very
fine and common fine roots; very strongly acid (field pH 4.5); abrupt,
smooth boundary to BCrt1

Strong brown (7.5YR 5/6) 30%, reddish yellow (7.5YR 7/6) 10%,,
and gray (10YR 5/1) 60% rock matrix; clay; mainly colluviated rock
structure mixed with moderately fine subangular blocky structure;
slightly hard dry, friable moist, slightly sticky and very plastic; few
faint clay coating on faces of peds and weathered rock surfaces;
many various sizes of highly weathered slate; many very fine, few
fine vesicular and few very fine simple tubular pores; common very
fine and fine roots; few traces of dead roots; strongly acid (field pH
5.5); abrupt, smooth boundary to BCrt2

reddish yellow (7.5YR 6/8) 15%, brown (7.5YR 4/4) 5%,, and very
pale brown (10YR 8/2) 80% rock matrix; clay loam; mainly
colluviated rock structure mixed with moderately fine subangular
blocky structure; slightly hard dry, friable moist, slightly sticky and
very plastic; few faint clay coating on faces of peds and rock
surfaces; many small and medium angular stones and boulders of
highly weathered slate; common very fine vesicular pores; few very
fine, fine and medium roots; few traces of dead roots; strongly acid
(field pH 5.5); gradual, smooth boundary to BCrt3

reddish yellow (7.5YR 6/8) 20%,,and very pale brown (10YR 8/2)
80% rock matrix; clay loam; mainly colluviated rock structure mixed
with moderately fine subangular blocky structure; slightly hard dry,
friable moist, slightly sticky and very plastic; common faint clay
coating on faces of peds and rock surfaces; many small and medium
angular stones and boulders of highly weathered slate; common very
fine vesicular and few very fine dendritic tubular pores; few very fine
roots; few traces of dead roots; very strongly acid (field pH 5.0);
abrupt, smooth boundary to BCrt4

Yellow (10YR 7/8) 50%,,and very pale brown (10YR 8/4) 50% rock
matrix; clay loam; mainly colluviated rock structure mixed with
moderately fine subangular blocky structure; slightly hard dry, friable
moist, slightly sticky and very plastic; common distinct clay coating
on faces of peds; many small angular gravel and stones of highly
weathered slate; common very fine vesicular and few very fine
dendritic tubular pores; few very fine roots; few traces of dead roots;
very strongly acid (field pH 5.0).
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Depth Horizon pH 1:1 oM Total N AvailP  AvailK Extractable bases Sum Extr. CEC BS
H,O KCl Ca Mg K Na bases acidity =~ bysum  NH,OAc

(cm) (-—-gkg ) (- mg kg ------ ) cmol kg’ ) (%)
0-20 Apl 6.80 535 47.07 2.36 56.23 13735 1252 297 035 0.14 1598 23.44 39.42 19.3 40.5
20-50 Ap2 585  5.00 55.82 2.34 1.44 35.08 3.62 135 0.09 050 5.56 35.52 41.08 223 13.5
50-72 Btl1 585  4.15 28.11 1.75 0.72 19.09 1.91 0.71 005 0.25 2.92 30.15 33.07 18.3 8.8
72-94 Bt2 590 4.10 18.15 1.18 0.31 14.00 1.61 036 004 059 2.60 25.19 27.79 13.8 9.4
94-113 Bt3 6.00  4.90 14.07 0.80 0.72 13.28 2.01 073 003 0.14 291 21.35 24.26 10.9 12.0
113-135 Bt4 585  4.60 7.50 0.41 0.44 12.46 2.17 1.07  0.03 0.55 3.82 21.71 25.53 11.1 15.0
135-162 Bt5 590 450 6.39 0.45 0.93 15.92 0.83 0.9 0.04 0.22 1.99 18.60 20.59 13.3 9.7
162-190+ Bt6 570  4.80 4.28 0.35 0.44 15.83 0.48 0.79 004 034 1.65 18.41 20.06 11.4 8.2
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Depth Horizon Particle size distribution Textural Bulk density Ksat
Sand Silt Clay class
(cm) (-- - g kgl ------- ) Mg m>) (cm hr')

0-20 Apl 105 389 506 C 1.12 18.69

20-50 Ap2 114 443 443 SiC 1.05 5.14

50-72 Btl 51 333 616 C 1.09 10.86

72-94 Bt2 68 354 578 C 1.08 5.04
94-113 Bt3 176 331 493 C 1.12 -
113-135 Bt4 196 374 430 C 0.96 -
135-162 Bt5 226 365 409 C 1.11 -

162-190+ Bt6 252 402 346 CL 0.94 -
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Depth Horizon pH 1:1 OM  TotalN  Avail.P Avail. K Extractable bases Sum Extr. CEC BS
H,O KCI Ca Mg K Na bases acidity by sum  NH,OAc

(cm) (—-gkg =) (e mg kg ------) emol kg’ ) (%)
0-15 Apl 560 4.00 47.60 3.01 3.61 117.35 2.45 082 030 0.60 4.17 24.13 28.30 16.1 14.7
15-30 Ap2 540 420 53.89 3.28 3.56 127.67 2.11 0.65 033 0.17 3.26 32.03 35.29 18.3 9.2
30-53 Btl 535 320 2248 2.07 0.44 41.18 1.98 055 011 042 3.06 26.02 29.08 17.5 10.5
53-75 Bt2 530 335 1354 1.50 0.38 23.89 1.18 024 0.06 0.51 1.99 20.14 22.13 10.0 9.0
75-100/106 BCrtl 5.85 4.40 5.80 1.28 0.93 23.08 2.01 0.40 0.06 0.56 3.03 13.43 16.46 7.8 18.4
106-130 BCrt2 580 455 515 1.07 0.86 20.95 2.53 0.40 0.05 0.17 3.15 13.11 16.26 7.8 19.4
130-154/163  BCrt3 565 4.00 4.78 0.86 0.93 18.63 2.23 044 005 0.62 3.34 10.34 13.68 6.7 24.4

eel
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Depth Horizon Particle size distribution Textural Bulk density Ks
Sand Silt Clay class

(cm) ( g kg ------- ) Mg m’) (cmhr')

0-15 Apl 110 468 422 SiC 0.95 97.60

15-30 Ap2 138 529 333 SiCL 0.96 17.66

30-53 Btl 95 441 464 SiC 1.16 3.56

53-75 Bt2 79 415 506 SiC 1.18 5.15
75-100/106 BCrtl 114 540 346 SiCL 1.41 -

106-130 BCrt2 94 602 304 SiCL 1.43 -

130-154/163  BC3 197 555 338 SiCL 1.45 -
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MNWUINT 5 Yo muanlFlumsdszivszduaniianmand tazmslsziuany
o a a
Qﬂuﬁ’uuﬂ’imﬂlmﬂu(lﬂﬂ, 2548; Land Classification Division and FAO

Project Staff, 1973; Soil Survey Division Staff, 1993)

1. ﬂﬁﬁ%’wumﬁu (Soil reation), pH (fﬁu “U1=1:1)

521 (rating) nee (range)
Lﬂuﬂiﬂ?ulliﬁu1ﬂﬁq@ (ultra acid) <3.5
L‘ﬂuﬂiﬂﬁ;uuﬂijm (extremely acid) 3.5-4.4
Hunsadiaun (very strongly acid) 4.5-5.0
Hunsada ( strongly acid) 5.1-5.5
Wunsarthunans (moderately acid) 5.6-6.0
Wunsadnilos (slightly acid) 6.1-6.5
Hunana (neutral) 6.6-7.3
Wuaradniios (slightly alkaline) 7478
duaarhunans (moderately alkaline) 7.9-8.4
RYRNET (strongly alkaline) 8.5-9.0
Wuaedaun (very strongly alkaline) >9.0

2. Suﬂ%’i@q (organic matter) (% organic carbon x 1.724)

320 (rating) e (g kg_l)
&0 (VL) <5

#1 (L) 5-10
Ao (ML) 10-15
1hunane (M) 15-25
Aoud19ga (MH) 25-35
49 (H) 35-45

9110 (VH) > 45
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3. USualuTas19159W (total nitrogen) (NDINALHUM I TFNAY, 2535)

YA (rating) Wi (gkg')
&0 (VL) <1.0

1 (L) 1.0-2.0
1hunane (M) 2.0-5.0
79 (H) 5.0-75
qau70 (VH) >17.5

4. Ysnaleaesanidluilsz Tean] (available P) (Bray 11)

€

32A1 (rating) Wefe (mg kg-])
&0 (VL) <3

1 (L) 3-6
AOUTNIAT (ML) 6-10
1hunane (M) 10-15
AoUT9ga (MH) 15-25

g3 (H) 25-45
gaun (VH) > 45

5. d5maTnmenSeuiifuse Tomn] (available K) (NH,0AC)

32A1 (rating) e (mg kg>1)
§1110 (VL) <30

1 (L) 30-60
1huna1e (M) 60-90

49 (H) 90-120

gaun (VH) > 120
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6. twasnanala (extractable bases) (NH,OAc)

52AY (rating) We® (cmol kg'l)
extr.Ca extr.Mg extr.K extr.Na extr.bases

é%m”m (VL) <2.0 <03 <0.2 <0.1 <2.6
6%1 (L) 2-5 0.3-1.0 0.2-0.3 0.1-0.3 2.6-6.6
1hunag M) 5-10 1.0-3.0 0.3-0.6 0.3-0.7 6.6-14.3
T3 (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
U VL = é;uﬂﬂ (very Low)

L = 51 (Low)

ML = f E]Wﬁﬁ%% (Moderately Low)

M = ﬁawth% (Moderately Low)

MH = ﬂ'awﬁ'nq 3 (Moderate High)

H = 9 (High)

VH = 110 (very Low)

7. anwuanilasunnna losou (CEC)

3201 (rating) Wae (cmol kg_l)
&0 (VL) 3

1 (L) 35
AOUTIAT (ML) 5-10
1hunane (M) 10-15
ADU19G (MH) 15-20

44 (H) 20-30

9110 (VH) >30
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8. DNI1308ATANUDUANLE (base saturation)

F2A1 (rating) nae (%)
A (L) <35
1hunars (M) 35-75
I (H) >75
A P ' o A v

MINHUINT 6 (NAUNMIHLTEaUamnAsavanasu'ld
32AY (rating) Wee (cmol kg_l)
AN <1.0
M 1.0-2.0
1hunag 2.0-5.0
Aoudaga 5.0-10.0
?ql:\i 10.0-20.0
qaun >20.0

N1 UeAIIRY (2529)
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H J 1 o ] a
m‘snwmnﬁ 7 HOUNNTULITEAUANUHUUUUTINUDIAU

52A (rating) Wedfs Mgm')
dn <1.2

f 1.2-1.4
thunan 1.4-1.6
GRITRNGY 1.6-1.8

9 1.8-2.0
gaun >2.0

NN UeA3IRY (2529)
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' v 5 v ' v
ﬂ1iNN‘l~!'Jﬂﬁ 8 izﬁll‘fﬁ!“l]@QﬂWﬁJJ‘IJ'i33‘1/]%?!151‘!WHWSUEIW]HGZJGI’J??])’JEJMW

1 o a ) g} a
maudszansmsinivesau

v v
UAIA811 (cm hr')

#1200 (very slow)

# (slow)

#1hunais (moderately slow)
11U (moderate)
591huna (moderately rapid)
L%"J (rapid)

59000 (very rapid)

<0.125

0.125-0.50

0.50-2.00

2.00-6.25

6.25-12.50

12.50-25.00

>25.00

1: O'Neal (1952)



$ A o o a a a Ia ) a
ﬂ]il‘lﬂu?ﬂﬁ 9 :’fﬁﬂszLuimummqﬂuﬁuyjmmemu Iﬂﬂﬂ'ﬁﬂi&llu%"lﬂﬂaﬂ'lﬁﬁmi'l%ﬁﬂu (NBIN15IAU, 2523)

3ZAUANNYAY Ysunaounssing Ysnalearesa Y3 Tnunensoy anuquanilaen on31300ay
IR UGREY fufuise Toal ufudse T una looau ANWBNR LA
(gkg) (mgkg) (mgkg) (cmol kg ) (%)
M <15(1) <10(1) <60 (1) <10(1) <35(1)
unan 15-35 (2) 10-20 (2) 60-90 (2) 10-20 (2) 35-75(2)
a9 >35(3) >20(3) >90 (3) >20(3) >75(3)

axa o L4 a yasqg Y Y 1 <
HNELYiR IFAATEAUNINYANTNYTUUDIAU 1435 1vinzuuu (m!,aﬂmzuuuagimuaﬂumsn)
1w A 9 1a A @ 7o
ASHUUININY 7 HIDUBYNIT AUNITESAUANNYANTUYITUA
1 1 a [y L4
ASUUUDYTEHIN 8-12 ﬂuﬁizﬂﬂﬂ31uq@nﬁuysmﬂ1uﬂawa

Az 13 wSeunnd Aullszduanuganauysaiga

84!
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MINAUING 10 naasilTunasieimisuazaniamaaiay noumsnaasdluuasmn

v J 4 v JY '
NUFLUDT 12 uamﬂmﬂnwuijmu@au

pH OM N P K Ca Mg CEC BS

Y
aumaas  Fuau

(1:1) (g kg-l————) (--—-mg kg-l———) ( cmol kg'l ) %

Wufwes 12 uw 504 582 228 1159 4661  0.138 2184 359 1036
anw 477 606 228 310 2693 0.003 1292 382 648

uﬁ:ﬁ'méau Uu 4.68 49.4 3.33 179.5 3263 0.124  1.960 29.2 11.34
aNn 4.42 46.6 2.48 17.4 148.7  0.057  0.989 21.9 7.90

4 ' wva a ' v J 4
VI'ITNNH'Jﬂﬁ 11 UFAAATTUUANIINMINTNUDIAU ﬂf]Ufﬂiﬂﬂﬁﬂﬂlullﬂﬁﬂ%]‘lﬁlumﬂ@i 12

Haziueau
Hydraulic
- 2 . Bulk density San Silt Clay
Auutlasmn FUAY conductivity texture
(Mgm”) (cmhr") C— g kg )
Wufwes 12 wu 0.99 180.80 1260 3860  488.0 Clay
a9 0.92 143.98 121.0 4160  463.0 Silty Clay
uifueeu  wu 1.07 48.05 1200 4480  423.0 Silty clay

aNn 1.02 16.50 109.0  412.0 478.0 Silty clay




H BZ a 4 4 J v o
minwmnﬁ 12 LLﬁﬂ\?fﬁJ’U@WINLﬂﬁlLa%ﬂ'lfJﬂWW"’llENﬂucluLLﬂaﬂ“]ﬂwu‘lj‘m@i 12 ADULASUAININITNATDI

¥l pH O.M. Total N Avail. P Avail. K CEC %BS BD Ksat
flodun3d
OU*  WaY* 19U Yiad  NeW  HWad  NeM  Wad NeW WAl neu  Wae fAeu HWad  neu  #Wad Adu ad
Auw L
yat 502 513 5747 6420 226 310 664  357.8 3832 4467 356 413 955 768 100 089 1892 449
yaln 520 498 6138 5541 236 305 866 2399 5229 8012 344 418 1207 1162 096 095 1556 449
Fud =
yat 468 461 6251 6877 230 228 92 979 1527 2965 386  40.1 481 393 092 088 312 185
ya'ln 503 445 5503 57.65 221 204 105 367 2190 4148 354 402 735 480 090 085 82 17.3
NN 1l Aunu finuan 020 uALINT
2l fude finnwan 2030 wudLas
* nouldijenon
w1 udennldifeaon

eyl



H v a 4 1 1 v o
(mi"NW‘L!'Jﬂﬁ 13 Llﬁﬂ\‘lﬁllllGWINLﬂﬁLLﬁ8ﬂ1EJﬂ1W6U@Qﬂualullﬂﬁ\i%'lwuﬁfglIWNE]@u NOULASHANNINITINAAB

BUA pH O.M. Total N Avalil. P Avail. K CEC %BS BD Ksat

NOU*  WAd**  NOU  Wad  NeU  vad NeW  Had NeW  Had NeW  Wad  NeW  Wad A9U  Had  Aeu  Had

auuu 1l
lqllﬁ'cj”J 4.67 5.36 51.1 79.3 2.95 3.14 177.9 267.0 3224 8715 27.7 21.7 12.17  25.40 1.09 0.79 54.68 51.61
iall'ﬁllﬂl 4.73 4.80 54.7 73.0 2.99 2.79 184.2  253.8 338.1 682.3 33.8 22.5 9.35 19.08 1.00 0.98 28.15 10.06
fudn 2L
ya’h 4.45 495 44.5 49.5 2.41 2.28 14.7 64.1 188.0 471.9 21.1 24.1 8.08 6.85 1.07 0.95 17.49 13.54
yaln 433 492 529 552 268 236 253 521 1153 3613 262 91 1270 3120 088 097 2252  11.56

R A uwu finnwEn 0-20 wudwns
2l Auaa finnwan 20-30 wuAmNS
* nouldailenon
1 Yudnnldijensn

124!
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M31NR 14 uaasmins1eiUsinasine s lulusn (Camellia sinensis) Tao 1%

utiunnlaeeen
s FTAUNDING FLAVY
510N
(%)

Tulasiou <3.80 3.80-4.80 >4.80
Woavleda <0.19 0.19-0.25 >0.25
TwinaFen <1.80 1.80-2.00 >2.00
ALY <0.40 0.40-0.60 > 0.60
uun e <0.15 0.15-0.30 >0.30
MuzU <0.10 0.10-0.30 >0.30

Nu7: Ay (2547)
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Quantity ST unit Conversion equation
Electrical conductivity dSm’ 1 mS/cm= dSm"
1 wlem=0.001 dSm’"
Cation exchange capacity cmol (+) kg_1 1 meq/100g = cmol (+) kg'l
Anion exchange capacity cmol (-) kg_l 1 meq/100g = cmol (-) kg>1
Exchange cation cmol (+) kg'1 1 meq/100g = cmol (+) kg'l
Mass ratio okg' 1%=10gkg"
mg kg 1 ppm=1mgkg
1 mg/100g = 10 mg kg
ngkg' Ippb=1pgke'
mg kg’ 1ppt=1ngkg'
Mass concentration gL’ 1%=10gL"
mgL’ 1ppm=1mgL"
ngL’ 1ppb=1pgL’
Density Mgm~ lg/em’=1Mgm”
Specific surface m’ kg 1 m’/g=1000m’ kg
Pressure kPa, Mpa 1 bar = 0.1 Mpa
Radioactivity Bq 1Ci=3.7x10"
Rate, Yield kgha' 1 kg/l0a=10kgha'

Mg ha'

1t/10a=10 Mg ha
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